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MULTIDIRECTIONAL INPUT DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a multidirectional 
input device for use, for example, in a computer terminal 
device such as a mouse or a portable electronic device such 
as a portable telephone set. 

[0003] 2. Description of the Prior Art 

[0004] The con?guration of a conventional multidirec 
tional input device Will noW be described With reference to 
FIG. 18. A rotary electric part 50 is constituted by a rotary 
encoder, and an insulating base 51 formed by molding a 
synthetic resin and constituting the rotary electric part 50 is 
provided With a substrate portion 51b having a central 
circular hole 51a, With plural contact pieces 52 being 
embedded in the substrate portion 51b. 

[0005] A cover 53 of the rotary electric part 50 is provided 
With a cylindrical portion 53b having a circular hole 53a. 
The cover 53 is attached to the insulating base 51 so as to 
cover an opening portion of the insulating base. 

[0006] Arotor 54 of the rotary electric part 50, Which rotor 
is formed by molding a synthetic resin, is provided With a 
disc portion 54a, shaft portions 54b and 54c projecting from 
both sides of the disc portion 54a, and a hexagonal, non 
circular through hole 54d formed in a central part of the rotor 
54. Code patterns 55 are formed on a surface of the disc 
portion 54a. 

[0007] In the rotor 54 constructed as above, the shaft 
portion 54b is ?tted in the hole 51a of the insulating base 51 
and the shaft portion 54c is ?tted in the hole 53a of the 
cylindrical portion 53b. Further, the rotor 54 is sandWiched 
axially and rotatably betWeen the insulating base 51 and the 
cover 53. 

[0008] By both insulating base 51 and cover 53 the rotor 
54 is held so as not to tilt in the axial direction. 

[0009] When the rotor 54 is mounted, the code patterns 55 
formed on the rotor come into contact With the contact 
pieces 52, and upon rotation of the rotor 54, the code 
patterns 55 also rotate in sliding contact With the contact 
pieces 52 and produce pulse signals. The rotary electric part 
50 thus constructed is mounted to a printed circuit board P2. 

[0010] The conventional multidirectional input device has 
a push-sWitch 56. The push-sWitch 56 is provided With a 
housing 56a formed by molding a synthetic resin and With 
a contact portion (not shoWn) housed therein and is also 
provided With a push-button 56b attached to the housing 56a 
movably. The push-sWitch 56 is mounted to the printed 
circuit board P2 in a predetermined spaced position from the 
rotary electric part 50. 

[0011] An operating member 57 is provided With an 
operating portion 57a of a large diameter, shafts 57b and 57c 
projecting from both sides of the operating portion 57a, and 
a regular hexagonal sphere portion 57d formed at one end of 
the shaft 57b. 

[0012] The operating member 57 is mounted by inserting 
the regular hexagonal sphere portion 57d on the shaft 57b 
side into the through hole 54a of the rotor 54 from the 

Sep. 13, 2001 

insulating base 51 side and by holding the shaft 57c With the 
housing 56a. A coiled spring 58 is disposed betWeen the 
shaft 57c and the housing 56a so that the operating member 
57 is positioned on a horiZontal line Z2. 

[0013] According to this arrangement, the operating mem 
ber 57 can perform both a rotating motion and a tilting 
motion With the abutment portion of the regular hexagonal 
sphere portion 57d against the rotor 54 as fulcrum. 

[0014] In the conventional multidirectional input device 
having such a con?guration, When the operating portion 57a 
of the operating member 57 is rotated, the rotor 54 is rotated 
by the regular hexagonal sphere portion 57d of the shaft 57b 
and the code patterns 55 rotate in sliding contact With the 
contact pieces 52, producing pulse signals. 

[0015] If the operating member 57 is pushed in a direction 
perpendicular to the axial direction (i.e., horiZontal line Z2), 
the shaft 57c moves against the coiled spring 58 With the 
abutment portion of the regular hexagonal sphere portion 
57d against the rotor 54 as fulcrum, the operating member 
57 tilts to the position indicated With an inclined line Y2, and 
the push-button 56b is pushed by the shaft 57c to operate the 
push-sWitch 56. 

[0016] Upon release of the operating member 57, the 
operating member returns to its original position on the 
horiZontal line Z2 under the action of the coiled spring 58 
and the push-sWitch 56 also reverts to its original state. 

[0017] In the case Where the conventional multidirectional 
input device, Which is operated in such a manner, is used in 
a portable electronic device for example, a vertical or 
transverse scrolling operation is performed by the rotary 
electric part 51, and an operation for decision may be 
performed by the push-sWitch 56. 

[0018] When the operating member 57 tilts in the conven 
tional multidirectional input device, the regular hexagonal 
sphere portion 57d performs a circular motion With respect 
to the rotor 54, and for alloWing the circular motion to be 
carried out smoothly, the regular hexagonal sphere portion 
57d is ?tted in the through hole 54d loosely. Consequently, 
betWeen the regular hexagonal sphere portion 57d and the 
rotor 54 there occurs a play in the rotational direction upon 
rotation of the operating member 57, so that the rotation of 
the operating member 57 cannot immediately be transmitted 
to the rotor 54. 

[0019] Further, as the tilting motion of the operating 
member 57 is repeated, there occurs Wear betWeen the 
regular hexagonal sphere portion 57d and the rotor 54, so 
that the play in the rotational direction becomes larger, 
making it more and more distant from the possibility of 
immediate transfer of the rotation of the operating member 
57 to the rotor 54. 

[0020] In the conventional multidirectional input device, 
one rotary electric part 51 and one push-sWitch 56 are 
operated by the operating member 57 and thus the number 
of electric parts operated by one operating member 57 is 
small. This is not suitable for a portable electronic device for 
Which various functions are required. 

SUMMARY OF THE INVENTION 

[0021] Accordingly, it is an object of the present invention 
to provide a small-siZed, multidirectional input device 
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wherein many electric parts can be operated by a single 
operating member and Which is suitable for use in a portable 
electronic device. 

[0022] According to the ?rst solving means adopted by the 
invention for solving the above-mentioned problems there is 
provided a multidirectional input device comprising a rotary 
electric part having a rotor and an operating member having 
a shaft and an operating portion, the shaft being splined to 
a non-circular hole formed in the rotor, the operating portion 
being formed on an outer peripheral portion in an axial 
direction of the shaft and thicker than the shaft, Wherein tWo 
?rst and second push-sWitches are disposed side by side in 
parallel With the axial direction of the shaft, an actuating 
member capable of performing a rotating motion and a 
sliding motion in the axial direction and capable of coming 
into abutment against the operating member is provided, the 
actuating member extending in a direction orthogonal to the 
axial direction, the rotary electric part is operated by rotation 
of the operating member, and the tWo ?rst and second 
push-sWitches are operated through the actuating member by 
the sliding motion in the axial direction of the operating 
member. 

[0023] According to the second solving means adopted by 
the invention there is provided, in combination With the 
above ?rst means, a multidirectional input device Wherein 
the actuating member has a pair of branched arm portions, 
the arm portions being put in abutment against both side 
faces of the operating portion positioned loWer than the 
operating side. 

[0024] According to the third solving means adopted by 
the invention there is provided, in combination With the 
above ?rst means, a multidirectional input device Wherein 
the tWo ?rst and second push-sWitches are disposed in 
positions spaced from and opposed to each other, and the 
actuating member is disposed betWeen the tWo ?rst and 
second push-sWitches. 

[0025] According to the fourth solving means adopted by 
the invention there is provided, in combination With the 
above ?rst means, a multidirectional input device Wherein 
one end portion of the actuating member is supported and an 
opposite end portion thereof rotates arcuately With the one 
end portion as fulcrum. 

[0026] According to the ?fth solving means adopted by 
the invention there is provided, in combination With the 
above ?rst means, a multidirectional input device Wherein 
one end portion of the shaft of the operating member is 
splined to the rotor, a third push-sWitch is disposed so as to 
be opposed to an opposite end portion of the shaft, the 
operating member tilts When pushed in a direction perpen 
dicular to the axial direction, and the third push-sWitch is 
operated by the shaft of the operating member in response to 
the tilting motion of the operating member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a partially sectional plan vieW of a 
multidirectional input device according to the present inven 
tion; 
[0028] FIG. 2 is a sectional vieW of a principal portion 
taken on line 2-2 in FIG. 1; 

[0029] FIG. 3 is a partially sectional front vieW of the 
multidirectional input device; 
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[0030] FIG. 4 is an enlarged sectional vieW of a principal 
portion, shoWing the operation of the mutidirectional input 
device; 
[0031] FIG. 5 is a sectional plan vieW of a principal 
portion, shoWing the operation of the multidirectional input 
device; 
[0032] FIG. 6 is a front vieW of an encoder body portion 
in the multidirectional input device; 

[0033] 
[0034] 
[0035] FIG. 9 is a bottom vieW of the encoder body 
portion; 
[0036] FIG. 10 is an exploded perspective vieW of the 
encoder body portion; 

FIG. 7 is a rear vieW of the encoder body portion; 

FIG. 8 is a top vieW of the encoder body portion; 

[0037] FIG. 11 is a sectional side vieW of a principal 
portion of the encoder body portion; 

[0038] FIG. 12 is a sectional front vieW of a principal 
portion of the encoder body portion; 

[0039] FIG. 13 is a perspective vieW shoWing a combi 
nation of an insulating base and a rotor in the encoder body 
portion; 
[0040] FIG. 14 is a sectional vieW of the rotor in the 
encoder body portion; 

[0041] FIG. 15 is a perspective vieW of a rotary electric 
part used in the multidirectional input device; 

[0042] FIG. 16 is a side vieW of the rotary electric part; 

[0043] 
part; and 

[0044] FIG. 18 is a partially sectional front vieW of a 
conventional multidirectional input device. 

FIG. 17 is a sectional vieW of the rotary electric 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0045] Reference Will ?rst be made to the con?guration of 
a rotary electric part D1 used in a multidirectional input 
device embodying the present invention. In this embodi 
ment, the rotary electric part D1 is formed as a rotary 
encoder. The con?guration thereof Will noW be described 
With reference to FIGS. 6 to 17. An insulating base 1, Which 
is formed by molding an insulating material, is made up of 
a rectangular main base portion 2, a side Wall portion 3 
Which is upright at right angles from the main base portion 
2, and a pair of sub-base portions 5 connected respectively 
both sides of the main base portion 2 through thin-Walled 
portions 4. 

[0046] The main base portion 2 is provided With recesses 
2a formed respectively in end faces on both sides, a cylin 
drical protrusion 2b formed centrally on a front end face, and 
a pair of retaining portions 2c formed on a loWer surface of 
the main base portion and each having a tapered portion. 

[0047] The side Wall portion 3 is formed upright from 
corners of an upper surface of the main base portion 2. The 
side Wall portion 3 is provided With a central circular hole 3b 
having a ?ange 3a, a pair of relief holes 3c extending from 
both sides of the hole 3b up to the main base portion 2, a pair 
of upper Walls 3d extending perpendicularly from an upper 
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position, a groove 36 formed between the paired upper Walls 
3d, retaining portions 3f formed respectively on upper 
surfaces of the paired upper Walls 3d, and protrusions 3g. 

[0048] Each of the paired sub-base portions 5 is provided 
With a convex portion 5a formed on an end face and having 
a roundish end. 

[0049] By bending the thin-Walled portions 4 in the state 
shoWn in FIG. 10 and by press-?tting the protrusions 5a of 
the sub-base portions 5 into the recesses 2a of the main base 
portion 2 there is formed a rectangular insulating base 1, as 
shoWn in FIG. 13. 

[0050] A plurality of contact pieces 6 each formed by a 
metallic plate are each provided With a contact portion 6a 
and a terminal portion 6b. The contact pieces 6 are respec 
tively embedded in the sub-base portions 5. The contact 
portion 6a projects upWard from an upper surface of the 
insulating base 1, While the terminal portion 6b projects 
doWnWard from a loWer surface of the insulating base 1 and 
a ?at surface of an outer end thereof is bent so as to be 
positioned in parallel With and at substantially the same 
position as one end of the insulating base 1, i.e., the side Wall 
portion 3. 

[0051] A common contact piece 7, Which is formed of a 
metal, is provided With a pair of contact portions 7a and a 
terminal portion 7b. The common contact piece 7 is embed 
ded in the main base portion 2 at a position close to the side 
Wall portion 3. The contact portions 7a project upWard from 
the upper surface of the insulating base 1 and are positioned 
in the relief holes 3c of the side Wall portion 3, While the 
terminal portion 7b projects doWnWard from the loWer 
surface of the insulating base 1. 

[0052] In this embodiment, part of each embedded contact 
piece 6 straddles the main base portion 2 and the associated 
sub-base portion 5 and constitutes each thin-Walled portion 
4 as a connection betWeen the main and sub-base portions 2, 
5. 

[0053] A metallic plate separate from that of the contact 
piece 6 may be embedded in the insulating base 1 to form 
each thin-Walled portion 4. Further, the thin-Walled portion 
4 may be formed by the insulating material of the insulating 
base 1. 

[0054] A cylindrical rotor 8, Which is formed by molding 
an insulating material, comprises a shaft portion 8a provided 
on one end side, a holding portion 8b formed contiguously 
to the shaft portion 8a and having a diameter larger than the 
diameter of the shaft portion 8a, a concave-convex portion 
8a' for clicking Which is formed on an end face SC on one 
side of the holding portion 8b Which end face is orthogonal 
to a rotational aXis direction of the rotor, and end face 86 
positioned betWeen the shaft portion 8a and the holding 
portion 8b on an opposite side of the holding portion, the end 
face 86 being orthogonal to the rotational aXis direction of 
the rotor, and a non-circular, hexagonal hole 8f formed 
centrally. 

[0055] A code member 9, Which is formed by a metallic 
plate, is provided With a ring-like plate portion 9a Which 
forms a common pattern and a plurality of tongue pieces 9b 
Which are bent from an inner periphery of the plate portion 
9a and Which form code patterns, as shoWn particularly in 
FIG. 14. 
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[0056] The code member 9 is embedded or press-?tted 
into the rotor 8. The ring-like plate portion 9a Which forms 
a common pattern is positioned at the end face 86 of the rotor 
8, While the tongue pieces 9b Which form a code pattern are 
eXposed to an outer circumferential surface of the holding 
portion 8b. The tongue pieces 9b eXtend in an aXial direction 
G1 (see FIG. 8) of the rotor 8. 

[0057] The shaft portion of the rotor 8 is inserted into the 
hole 3b of the side Wall portion 3, Whereby the rotor 8 and 
the code member 9 both constituted as above are held 
rotatably. 

[0058] In this case, as shoWn in FIG. 17, the shaft portion 
8a is ?tted in the hole 3b loosely so as to create a small 
clearance K1, thereby permitting the rotor 8 to perform a 
tilting motion With respect to the insulating base 1. 

[0059] When the rotor 8 is mounted to the insulating base 
1, the paired contact portions 7a of the common contact 
piece 7 are opposed to the end face 86 and are in contact With 
the plate portion 9a as a common pattern of the code 
member 9. 

[0060] With the rotor 8 mounted to the insulating base 1, 
the plural contact pieces 6 are positioned on opposite sides 
With the circumferential surface of the rotor therebetWeen 
and come into and out of contact With the tongue pieces 9b 
as code patterns of the code member 9, and a pair of contact 
portions 6a are brought into contact With the code patterns 
With a phase difference. 

[0061] At this time, as shoWn in FIG. 11. the contact 
pieces 6 are located perpendicularly to the aXial direction G1 
and are put in sliding contact With the code patterns. 

[0062] An engaging member 10, Which is formed by a 
metallic plate, comprises a rectangular plate-like base por 
tion 10a, an engaging portion 10b formed by cutting and 
bending a central part of the base portion 10 in a C shape, 
the engaging portion 10b having conveX portions at free 
ends thereof, a circular hole 10c formed in a loWer position 
of the base portion 10a, a pair of side plates 10d bent from 
both sides of the base portion 10a, cut and raised portions 
106 formed in the side plates 10d respectively, a T-shaped 
upper-side plate 10g bent from an upper side of the base 
portion 10a and having a retaining portion 10f at a free end 
thereof, and a C-shaped loWer-side plate 10j bent from a 
loWer side of the base portion 10a and having a rectangular 
hole 10h formed centrally. 

[0063] The engaging member 10 is aligned With the insu 
lating base 1 so that the engaging portion 10b becomes 
opposed to the end face 8c of the rotor 8 having the 
concave-convex portion 8d, and then the protrusion 2b is 
inserted into the hole 10c. 

[0064] Thereafter, the upper-side plate 10g is positioned 
on the upper Walls 3d of the side Wall portion 3 and is pushed 
in, alloWing the retaining portion 10f to be engaged With the 
retaining portions 3]”. Further, the upper-side plate 10g is 
positioned in the groove 36 and is secured to the side Wall 
portion 3. 

[0065] Simultaneously With the mounting of the upper 
side plate 10g the loWer-side plate 10j is positioned on the 
loWer surface of the main base portion 2 and is pushed in, 
alloWing the retaining portions 2c to be positioned in the 
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hole 10h, whereby the loWer-side plate 10j is locked to the 
retaining portions 2c and the loWer-side plate 10j is secured 
to the main base portion 2. 

[0066] In this Way the engaging member 10 is mounted at 
both upper and loWer positions relative to the rotor 8, While 
the side plates 10d are located at right and left positions 
respectively relative to the rotor 8. 

[0067] When the engaging member 10 is mounted, the 
convex portions of the engaging portion 10b are engaged 
disengageably With the concave-convex portion 8a' formed 
on the end face 8c of the rotor 8, constituting a click 
mechanism. 

[0068] Further, the engaging member 10, the contact 
pieces 6 and the common contact piece 7 extend toWard the 
rotor 8 With the insulating base 1 as a reference plane. 

[0069] An encoder body E1 is formed by such a con?gu 
ration. 

[0070] As shoWn in FIGS. 15 to 17, a mounting plate 12, 
Which is constituted by a solderable metallic plate, com 
prises a ?at plate portion 12c, the ?at plate portion 12c 
having a cylindrical portion 12h formed With a large circular 
hole 12a provided at a central and also having a small hole 
12b in a loWer position, a pair of arm portions 12d bent 
opposedly from both sides of the ?at plate portion 12c, 
rectangular holes 126 formed at the central of the arm 
portions 12d respectively, mounting portions 12f bent from 
side ends of the arm portions 12d, and projecting portions 
12g provided on the mounting portions 12f side of the ?at 
plate portion 12c. 
[0071] As shoWn in FIGS. 15 to 17, the mounting plate 12 
is positioned on the engaging member 10 side of the encoder 
body E1 and the cylindrical portion 12h is positioned Within 
the rotor 8, then in this state the protrusion 2b of the 
insulating base 1 is inserted into the small hole 12b. 

[0072] Thereafter, the arm portions 12d are pushed 
inWards on the side plates 10d of the engaging member 10, 
so that the cut and raised portions 106 are positioned in the 
holes 126 respectively and the arm-portions 12d are engaged 
With the cut and raised portions 106, Whereby the mounting 
plate 12 is snap-fastened to the engaging member 10. 

[0073] When the mounting plate 12 is thus mounted, the 
?at plate portion 12c is superimposed outside the plate-like 
base portion 10a of the engaging member 10, the arm 
portions 12d are mounted to the side plate 10d respectively 
at right and left positions With respect to the rotor 8. Lower 
surfaces of the mounting portions 12f bent from side ends of 
the arm portions 12d Which extend in the axial direction G1 
of the rotor 8 are located at approximately the same position 
as the L-shaped terminal portions 6b and 7b of the contact 
pieces 6 and the common contact piece 7 both extending 
from the loWer surface of the insulating base 1. 

[0074] When the mounting plate 12 is mounted, as shoWn 
in FIG. 17, a clearance K2 is formed betWeen the cylindrical 
portion 12h and the rotor 8, the clearance K2 being larger 
than the clearance K1. 

[0075] The rotor 8 is brought into abutment against the 
side Wall portion 3 by the engaging member 10. 

[0076] In this Way there is formed a rotary encoder as the 
rotary electric part D1. It goes Without saying that the rotary 
encoder may be substituted by another rotary electric part. 
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[0077] In the rotary electric part D1 With the mounting 
plate 12 attached thereto, as shoWn in FIG. 16, the under 
sides of the main- and sub-base portions 2, 5 are brought into 
opposition to a printed circuit board P1 and the projecting 
portions 12g are inserted into holes 13 formed in the printed 
circuit board P1, Whereby the rotary electric part D1 is 
established its position. At the same time, the terminal 
portions 6b and 7b of the contact pieces 6 and the common 
contact piece 7, and the mounting portions 12f of the 
mounting plate 12, are positioned on Wiring patterns (not 
shoWn) formed on an upper surface of the printed circuit 
board P1. 

[0078] The contact pieces 6, the common contact piece 7 
and the mounting plate 12 thus constituted are surface 
mounted to the Wiring patterns by creamy solder and thus 
mounted to the printed circuit board P1, Whereby the rotary 
electric part D1 is mounted to the printed circuit board in 
parallel With the axial direction G1 of the rotor 8. 

[0079] A description Will noW be given about the opera 
tion of the rotary encoder as the rotary electric part D1 
constructed as above. First, an operating member 18 to be 
described later is ?tted and engaged into the hole 8f of the 
rotor 8 through the hole 12a of the mounting plate 12 and is 
then rotated, so that the rotor 8 and the code member 9 rotate 
With the shaft portion 8a as a support portion. 

[0080] The concave-convex portion 8a' of the rotor 8 
performs engaging and disengaging motions for the engag 
ing portion 10b to effect a click motion, the tongue pieces 9b 
come into and out of contact With the contact pieces 6, and 
the common contact piece 7 contacts the plate portion 9a 
constantly, With consequent generation of a tWo-phase pulse 
signal betWeen the contact pieces 6 and the common contact 
piece 7. 

[0081] In the multidirectional input device of this embodi 
ment, the rotary electric part D1 constituted as above is 
mounted to the printed circuit board P1, as shoWn in FIGS. 
1 to 5. 

[0082] First, second and third push-sWitches S1, S2, S3, as 
shoWn in FIGS. 1 to 5, are each made up of a housing 16 
Which houses a contact portion (not shoWn) therein and a 
push-button 17 Which is secured to the housing 16 vertically 
movably and Which is urged upWards constantly. 

[0083] The push-sWitches S1 and S2 are mounted on the 
printed circuit board P1 so as to be orthogonal to the axial 
direction G1 in the surface direction of the printed circuit 
board P1 and opposed to each other side by side in parallel 
With the axial direction G1. The push-sWitch S3 is mounted 
to the printed circuit board P1 on an extension of the axial 
direction G1 spacedly a predetermined distance from the 
rotary electric part D1. 

[0084] The operating member 18, Which is formed by 
molding a synthetic resin, comprises a hourglass-like oper 
ating portion 18a of a large diameter, cylindrical shafts 18c 
and 18d smaller in diameter than the operating portion 18a, 
the shafts 18c and 18d projecting in an axial direction G2 of 
the operating member 18 from central positions of both side 
faces 18b of the operating portion 18a, and a hexagonal, 
non-cylindrical, non-circular portion 186 formed at an end 
portion of the shaft 18c. 

[0085] The shaft 18c of the operating member 18 is 
inserted into the hole 12a from the mounting plate 12 side 
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While being guided by the cylindrical portion 12h, and the 
non-circular portion 186 is ?tted in the non-circular hole 8f 
of the rotor 8. 

[0086] At this time, the non-circular portion 186 and the 
hole 8f are ?tted together tightly, leaving no play betWeen 
the tWo in the rotational direction. 

[0087] When the shaft 18c is inserted into the hole 8f the 
other shaft 18d is abutted against the top of the push-button 
17 of the third push-sWitch S3. 

[0088] In this state, the axial directions G1 and G2 of the 
rotor 8 and the operating member 18, respectively, are 
aligned With each other, as shoWn in FIGS. 1 and 2. 

[0089] As shoWn in FIGS. 1 to 5, a case 19, Which is 
formed by molding a synthetic resin, comprises an upper 
Wall 19b having a hole 19a, side Walls 19c extending 
doWnWards from the outer periphery of the upper Wall 19b, 
and a concave holding portion 19d formed in a side Wall 19c. 

[0090] The case 19 is mounted to the printed circuit board 
P1 While covering the rotary electric part D1 and also 
covering the ?rst, second and third push-sWitches S1, S2, 
S3. When the case 19 is thus mounted, part of the operating 
portion 18a projects outWards from the hole 19a. 

[0091] The operating member 18 can perform a rotating 
motion, a sliding motion in the axial direction G2, and a 
tilting motion When pushed in a direction orthogonal to the 
axial direction G2. 

[0092] An actuating member 20, Which is formed by 
molding a synthetic resin, comprises a base portion 20a, an 
arcuate support portion 20b provided at one end of the base 
portion 20a, and a pair of arm portions 20c and 20d 
bifurcated from the opposite end of the base portion 20a. 

[0093] The actuating member 20 is disposed on the printed 
circuit board P1 so that its support portion 20b is held by the 
holding portion 19d of the case 19 and so that the paired arm 
portions 20c and 20d hold the operating portion 18a ther 
ebetWeen. The arm portions 20c and 20d can abut both side 
faces 18b respectively of the operating portion 18a. 

[0094] Further, the paired arm portions 20c and 20d can 
abut the side faces 18b at positions loWer than the operating 
side (the portion projecting from the hole 19a) of the 
operating member 18a. With the support portion 20b of the 
actuating member 20 as fulcrum, the arm portions 20c and 
20d at the opposite end of the actuating member are adapted 
to rotate arcuately. 

[0095] The folloWing description is noW provided about 
the operation of the multidirectional input device of this 
embodiment Which is constituted as described above. 

[0096] First, the operating portion 18a projecting from the 
hole 19a is rotated With a ?nger, With consequent rotation of 
the shafts 18c and 18d and subsequent rotation of the code 
member 9 together With the rotor 8 through the non-circular 
portion 186, so that the contact pieces 6 come into sliding 
contact With the tongue pieces 9b as code patterns, produc 
ing a pulse signal. 

[0097] There is made pre-setting so that the pulse signal is 
OFF When the engaging member 10 is engaged With a 
concave in the concave-convex portion 8d. 
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[0098] Next, if the operating portion 18a of the operating 
member 18 is pushed in a direction orthogonal to the axial 
direction G2, the operating member 18 tilts at a predeter 
mined angle A1 on its shaft 18d side With the rotary electric 
part D1 as fulcrum, as shoWn in FIGS. 2 and 4, With the 
result that the push-button 17 of the third push-sWitch S3 
moves doWnWard and the third push-sWitch S3 is operated 
(contact ON to OFF or OFF to ON). 

[0099] More speci?cally, the tilting motion of the operat 
ing member 18 is performed in the folloWing manner. As 
shoWn in FIG. 4, When the operating member 18 is pushed, 
?rst a loWer portion of the shaft 8a of the rotor 8 comes into 
abutment With the side face of the insulating base 3 Which 
de?nes the hole 3b. As the operating member 18 is further 
pushed, the rotor 8 begins to tilt With an abutment portion T1 
as fulcrum and at the same time the outermost periphery of 
the plate portion 9a of the code member 9 abuts the 
insulating base 1 at an abutment portion T2. With both 
abutment portions T2 and T1 of the code member 9 and the 
shaft 8a, respectively, as fulcrums, the rotor 8 tilts, and With 
this tilting motion of the rotor, the operating member 18 also 
tilts together With the rotor. 

[0100] As a result, the rotor 8 tilts at a predetermined angle 
A2 equal to that of the operating member 18, as shoWn in 
FIG. 4, and the mounting plate 12-side portion of the rotor 
8 moves to a greater extent than the insulating base 1-side 
portion thereof, but the presence of the large clearance K2 
permits the tilting motion of the rotor 8. 

[0101] Further, When the rotor 8 tilts, the code patterns 
(tongue pieces 9b) extending in the axial direction G1 and 
the contact pieces 6 disposed perpendicularly thereto are in 
contact With each other, provided the position of contact of 
the code patterns With the contact pieces 6 merely shifts 
doWnWard, and therefore both are kept contacted positively. 

[0102] Besides, since the position of contact of the contact 
pieces 6 With the tongue pieces 9b is close to the tilt center, 
the tongue pieces 9b are less displaced at their contact 
portions With the contact pieces 6, thus making it dif?cult to 
produce unnecessary pulse signals. 

[0103] Next, When the pressure imposed on the operating 
member 18 is relieved, the shaft 18d is restored to its original 
state by the urged push-button 17 in the third push-sWitch 
S3, so that the operating member 18 and the rotor 8 are 
restored to their original horiZontal state and the third 
push-sWitch S3 also reverts to its original state. Thus, 
sWitching of contacts is performed. 

[0104] During the tilting motion of the operating member 
18, the shaft 18d is guided by a vertical groove (not shoWn) 
formed in the case 19 and thus its doWnWard movement can 
be done accurately. 

[0105] When the operating member 18 is operated to slide 
in the axial direction G2, i.e., in arroW X1 direction, from its 
neutral state, as shoWn in FIG. 5, one arm portion 20c is 
caught by a side face 18b of the operating portion 18a and 
the actuating member 20 turns counterclockwise With the 
support portion 20b as fulcrum. 

[0106] As a result, the ?rst push-sWitch S1 is operated 
(contact ON to OFF or OFF to ON) by the base portion 20a. 

[0107] When the movement of the operating member 18 is 
stopped, the base portion 20a is pushed back by the urged 
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push-button 17 of the ?rst push-sWitch S1, so that the 
operating member 18 is restored to its neutral state by the 
arm portion 20c and the ?rst push-sWitch S1 also reverts to 
its original state. 

[0108] When the operating member 18 is operated to slide 
in the aXial direction G2, i.e., in arroW X2 direction, from its 
neutral state, one arm portion 20a' is caught by a side face 
18b of the operating portion 18a and the actuating member 
20 is turned clockWise With the support portion 20b as 
fulcrum. 

[0109] As a result, the second push-sWitch S2 is operated 
(contact ON to OFF or OFF to ON) by the base portion 20a. 

[0110] When the movement of the operating member 18 is 
stopped, the base portion 20a is pushed back by the urged 
push-button 17 of the second push-sWitch S2, so that the 
operating portion 18 is restored to its neutral state by the arm 
portion 20d and the second push-sWitch S2 also reverts to its 
original state. 

[0111] The multidirectional input device of this embodi 
ment is operated in the manner described above. 

[0112] In the case Where the multidirectional input device 
of this embodiment is applied to a portable electronic device 
for eXample, a vertical scrolling operation is performed by 
the rotary electric device D1, a transverse scrolling operation 
is performed by the ?rst and second push-sWitches S1, S2, 
and a decision operation is performed by the third push 
sWitch S3. 

[0113] Although in the above embodiment the tilting 
motion of the rotor 8 is conducted With the insulating base 
1 as a support member, the mounting plate 12 or another 
member may be used as the support member. 

[0114] Although in the above embodiment the operating 
portion 18a and the cylindrical shafts 18c and 18d are 
formed integrally, the shafts 18c and 18d may be formed by 
a single non-circular shaft and the operating portion 18a 
may be splined thereto. 

[0115] The third push-sWitch S3 may be omitted. 

[0116] In the multidirectional input device according to 
the present invention, since one rotary electric part D1 and 
tWo ?rst and second push-sWitches S1, S2 are operated by 
one operating member 18, a larger number of electric parts 
than in the prior art can be operated and thus the multidi 
rectional input device of the invention is suitable for use in 
a portable electronic device for Which various functions are 
required. 

[0117] Besides, since tWo ?rst and second push-sWitches 
S1, S2, Which are disposed side by side in the aXial direction 
G2, are operated through the actuating member 20 by a 
sliding motion in the aXial direction G2 of the operating 
member 18, the operation required is simple and the siZe of 
the multidirectional input device can be reduced. 

[0118] Moreover, since the actuating member 20 has a pair 
of branched arm portions 20c and 20d and these arm 
portions are abutted against both side faces 18b at loWer 
positions than the operating side With respect to the oper 
ating portion 18a, the actuating member 20 is not an obstacle 
to the operation of the operating portion 18a and thus the 
multidirectional input device is superior in operability and 
can be reduced in thickness. 
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[0119] Moreover, the tWo ?rst and second push-sWitches 
S1, S2 are spaced from and opposed to each other and the 
actuating member 20 is interposed betWeen them, there is 
attained a good space factor and the multidirectional input 
device can be further reduced in both thickness and siZe. 

[0120] Moreover, since one end portion of the actuating 
member 20 is supported and With the one end portion as 
fulcrum the opposite end portion rotates arcuately, the 
moving range of the actuating member 20 is small, thus 
permitting the reduction in siZe of the multidirectional input 
device. 

[0121] Further, according to the multidirectional input 
device of the invention, one end portion of the shaft 18c of 
the operating member 18 is splined to the rotor 8, the third 
push-sWitch S3 is disposed in opposition to the opposite end 
portion of the shaft 18d, and When the operating member 18 
is pushed in a direction perpendicular to the aXial direction 
G2, the operating member 18 performs a tilting motion and 
the third push-sWitch S3 is operated by the shaft 18d. 
Therefore, a larger number of electric parts can be operated 
and the multidirectional input device is suitable for use in a 
portable electronic device for Which various functions are 
required. 
[0122] Further, since the third push-sWitch S3 is operated 
through the shaft 18d by a tilting motion of the operating 
member 18, the operation is simple and the siZe of the 
multidirectional input device can be reduced. 

What is claimed is: 
1. A multidirectional input device comprising: 

a rotary electric part having a rotor; and 

an operating member having a shaft and an operating 
portion, the shaft being splined to a non-circular hole 
formed in the rotor, the operating portion being formed 
on an outer peripheral portion in an aXial direction of 
the shaft and thicker than the shaft, 

Wherein tWo ?rst and second push-sWitches are disposed 
side by side in parallel With the aXial direction of the 
shaft, an actuating member capable of performing a 
rotating motion and a sliding motion in the aXial 
direction and capable of coming into abutment against 
the operating member is provided, the actuating mem 
ber extending in a direction orthogonal to the aXial 
direction, the rotary electric part is operated by rotation 
of the operating member, and the tWo ?rst and second 
push-sWitches are operated through the actuating mem 
ber by the sliding motion in the aXial direction of the 
operating member. 

2. A multidirectional input device according to claim 1, 
Wherein the actuating member has a pair of branched arm 
portions, the arm portions being put in abutment against both 
side faces of the operating portion positioned loWer than the 
operating side. 

3. A multidirectional input device according to claim 1, 
Wherein the tWo ?rst and second push-sWitches are disposed 
in positions spaced from and opposed to each other, and the 
actuating member is disposed betWeen the tWo ?rst and 
second push-sWitches. 

4. A multidirectional input device according to claim 1, 
Wherein one end portion of the actuating member is sup 
ported and an opposite end portion thereof rotates arcuately 
With the one end portion as fulcrum. 
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5. A multidirectional input device according to claim 1, 
wherein one end portion of the shaft of the operating 
member is splined to the rotor, a third push-sWitch is 
disposed so as to be opposed to an opposite end portion of 
the shaft, the operating member tilts When pushed in a 
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direction perpendicular to the axial direction, and the third 
push-sWitch is operated by the shaft of the operating mem 
ber in response to the tilting motion of the operating mem 
ber. 


