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Prior Art It is known that a rotatlvwepejated‘e Fctronl
conmponent . and a push switch which have different=km ;
provided in an el ectronic deviTETLE OFPTHE INVEINFEQGN the

rotativel y-operated el ectranic conponent Is a rotary encoder having 1 5 a

knob which is rotatabl e aRQTARIVBEBEKYSOPERATED: BREECTROND@se pl ate of
an encoder body. In the above-indicated known arrangenent, the sum of
t he spaces occupi ed by t he COMPONENTeWITH PUBSH SWITOH y | ar ge.

This cause a barrier to the mniaturization of the
BACK ND OF THE INVENTIO

5 ield of the Invention

This invention relates to a rotaﬁvely—operated electronic
component with a push switch which is usable in various electronic
devices such as a remote-controller operation unit or a portable
electronic device.

10 Description of the Prior Art

It is known that a rotativeijr-operated electronic component
and a push switch which have different knobs are separately
provided in an electronic device. A typical example of the

| rotatively-operated electronic component is a rotary encoder having
.15 a knob which is rotatable about an axis perpendicular to a base plate
of an encoder body. In the above-indicated known arrange_merit, the
sum of the spacés occupied by the two knobs tends to be relatively
large. This cause a barrier to the miniaturization of the
arrangement. To operate the electronic componerit and the push
20 switch, it is necessary to actuate both the two knobs. This causes
inconvenience. |
SUMMARY OF THE INVENTION

It is an object of this invention to provide a small electronic

component with a push switch.
25 It is another object of this invention to provide an easily-

operated electronic component with a push switch.



arrangenment. To operate the el ectronic conponent and the push 20 switch, it

" is necessary to actuate both the two knobs. This causes I nconveni ence.
SUMVARY OF THE | NVENTI ON It is an object of this invention to
provide a small electronic conponent with a push switch. 2 5 It
I s anot her object of this invention to pI‘O\Q de an easily- oper at ed
el ectroni c conponent with a push switch. ~<°
-2 - It is still another object of this invention to provide a
reliable el ectroni c conponent with a push switch.' A first

aspect of this invRnis oillpamotheesolsietpofithis invengoat & providech a@liapié C
conponent with a push switch which conprises a 5 rotatable operation

knob; a rot arglectmurdctcqihporentrwitht & puish tsweitch. © operati on knob for
notion together with the operation knob; an attachnment base pl ate;
resilient contact Arfizstpaspecticof thistimyention provides a rotatively-operated
electronic component with a push switch which comprises a
5 rotatable operation knob; a rotary contact plate connectedh to the
operation knob for motion together with the operation knob; an
attachment base plate; resilient contact arms provided on the
attachment base plate and contacting the rotary contact plate, the
resilient contact arms and the contact plate cooperating to generate
10 at least one electric signal in response to rotation of the operation
knob; a drive member connected to the attachment base plate and
rotatably supporting the rotary contact plate, the drive member
being swing_able relative to the attachment base plate; means for
allowing the drive member to swing relative to the attachment base
15 plate by application of a force to the operation knob; a push switch
portion supported on the attachment base plate; and means for
actuating the push switch portion in response to swing of the drive
member relative to the attachment base plate by the application of
the force to the operation knob. _
20 A second aspect of this invention is based on the first aspect
thereof, and proviﬁes a rotatively-operated electronic component
with a push switch which further comprises means for providing a
resistance to rotation of the operation knob, the resistance-
providing means including an uneven surface of the rotary contact
25 plate, and a projection being provided to the drive member and

being in contact with the uneven surface of the rotary contact plate,



attachnment base plate and contacting the rotary caontact plate, the :
Tesilient contact arns and the contact plate cooperating to generate 10 at
| east one electric signal in response to rotation of the operation

knob: a drive nenber connected to the attachnent base plate and

rotatably supporting the rotary contact plagte, the drive nmenber bei ng
swi ngable relative to the attachnent base"Mate; neans for al | owi ng
the drive nenber to swing relative to the attachment base 1 5 plate by
application of a force to the operation knob; a push switch portion

supported on whereir 86 geheratsd efdcti sightl TBanSahosff state aehentiheg t he
push switch portion in response to swing of the drive menber rel ative

to the attachprojectiencispirabnenf rdoesspplinciiie anevén surfatéoffthe eotaryt he
operation knob. 2 0 A second aspect of this invention is based on the
first aspect contactiplagef, and provides a rotativel y-operated el ectronic
conponent with a push switch which further conprises neans for

provi ding a rAsihird @spect of dhin imyension s donothe st aspect

resi stance- pr.ovi gi ng‘i> reans i ncluding an uneven surface of the rotary

contact 295 pihfreof,and.prevdes:2 sotatively-pperaigdelestioRicHePMPoRSer and

being in conta with I he ven surface of fthe rotary cont,act te,
9 w%tfh a pus swi'%c Wi eréjin points oft con{act ong the re hf”lent

contact arms and the rotary contact plate substantially exist on a
line connecting a center of the rotary contact plate and a center of
the swing of the drive member, and one of the resilient contact
" 10 arms provides a common contact located at an inner part of the
rotary contact plate. B
A fourth aspect of this invention is based on the first aspect
thereof, and provides a rotatively-operated electronic component
with a push switch wherein points of contact among the resilient
15 contact arms and the rotary contact plate substantially exist on a
first line connecting a center of the rotary contact plate and a "
center of the push switch portion, and a center of the swing of the
drive member substantially exists on a second line perpendicularly
intersecting with the first line in a range containing the points of
20 contact among the resilient contact arms and the rotary contact
plate. |
A ﬁﬁ:ﬁ aspect of this invention provides a composite device
comprising a base member; an electronic component including a
rotatable operation knob and being operated in response to rotation
25 of the operation knob; means for supporting the electronic

component on the base member; means for allowing the electronic



=3 - ' wherein the generated electric signal is in an off state when
1t he projection is in one of recesses in the uneven surface of the
rotary contact plate. A third aspect of this invention is
based on the first aspect 5 thereof, and provides a rotatively-operated
el ectroni ¢ conponent Wi th a push smﬁtgh wherein points of contact
anong the resilient contact arns and e rotary contact plate
substantially exist on a | i ne connecting a center of the rotary
contact plate and a center of the swing of the drive nenber, and one

of the resilicothponehétb swihg 2eRRIVY & itHeshase alembesan 86dpdsatted at an
I nner part of the rotary contact plate. A fourth aspect of

this inventi @pplicdtioredf@nfarve fo tis¢ opepation knobs hepash, switdhpinetudasg a
rotativel y-operated el ectronic conponent with a push switch wherein
poi nts of corameopesaday buttoncengageable withoatpant ef the elettromic ot ary
contact plate substantially exist on a first line connecting a center
of the rotar\COSBRORERtpMAaNSfar supporting ther pushiswitphsen $het baseorti on,
and a center of the swing of the drive menber_substantially exists on

a second Pi ndngERaI: ANd aeaps for enahling theipartuef the iedegtreniciine in a
{anoe Cont 2l MGhRE PO U Sudhe 20 SO TR, bPHe CRlbh BRI ™
i nvention prouidgse OURATE 'oF 3R/ Efedtronic component relative to the base
member by the application of the force to the operation knob.
A sixth aspéct of this invention provides a composite device
10 comprising a baé__e member; an electronic component including a
rotatable operat_i’éh knob and beiiig operated in response to rotation
of the operation knob; means for supporting the electronic
component on thé base member: means for allowing the electronic
component to swing relative to the base member in response to
15 application of a erce to the operation knob; a push switch including
an operation button; means .for supporting the push switch on the |
base member; and -mea.:is for actuating the operation button of the
push switch in response to swing of the electronic component
relative to the base member by the application of the force to the
20 operation knob. . '
| BRIE_i“_ DESCRIPTION OF THE DRAWINGS
Fig. 1 is a first sectional view of a rotary encoder with a push
switch according to a first embodiment of this invention.
Fig. 2 is a second sectional view of the rotary encoder with the
25 push switch in Fig. 1.

Fig. 3 is a perspective view of an attachment base plate in the



conprising a base nmenber; an el ectronic conponent including a
‘r-ot at abl e operation knob and being operated in response to rotation 2 5 of

t he operation knob; nmeans for supporting the electronic conmponent on
the base nenber; neans for allow ng the electronic
-4- conponent to swing relative to the base nmenber in response to

application of a force to the operation kno®” a push switch including
an operation button engageable with a part of the electronic
conmponent; neans for supporting the push switch on the base 5 menber; and

means for enabbidi§ éAcodér With thBD@ile&wieéh 4n Fig, 1component to actuate the
operation button o0f the push switch in response to swing of the

el ectroni c conponeifigs ¢lista \terspettive kRpoded view dfed rbvariynmerabet caid an of
the force to the operation knob. A sixth aspect of this

i nvention proleafesprngdmptis¢ retalyveneoderdwithmthe push awitcle ineFigerl. an
el ectroni ¢ conponent including a r ot at abl e operati on knob and being
operated in responddgtd isa firsbhop view, with a portion broken away, of the
5 rotary encoder with the push switch in Fig. 1.
Fig. 6 is a second top view, with a portion broken away, of the
rotary encoder with the push switch in Fig. 1.
Fig. 7 is a top view, with a portion broken away. of a rotary
encoder with a push switch according to a second embodiment of
| 10 this invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
First Embodiment |
Regarding a first embodiment of this invention, a rotary
encoder with é.' push switch will be described as an example of a
15 rotatively-operated electronic component with a push switch. The
rotary encoder in ’;he first embodiment is an incremental encoder
of a two-phase output typ.e. |
 With reference to Figs. 1 and 2, the rotary encoder with the
push switch includes an attachment base plate 41 on which a drive
20 member 51 is movably supported. The drive member 51 can swing
relative to the attac;hment base plate 41 in a given angular range
about an axis (a cylindrical shaft 54) perpendicular to the
attachment base plate 41. The drive member 51 has an upwardly-
projecting cylindrical shaft 52 around which a rotary member 61 is
25 rotatably provided. The rotary member 61 is supported by the
cylindrical shaft 52 of the drive member 51. The rotary member 61



of the operation knob; neans for supporting the electronic conponent

- on the base nenber; neans for allowing the electronic conponent to -
swing relative to the base nenber in response to 1 5 application of a force
fo the operation knob; a push switch including an operation button;
means for supporting the push switch on the base nenber; and neans for
actuating the operation button of the '5p'ush swtch in response to sw ng
of the el ectronic conmponent relative to the base nenber by the
application of the force to the 2 0 operation knob. BRI EF

DESCRI PTI ON - K i i thQegl Vi ew of
glgaegr- ﬁ\%ﬂ??ﬁgﬁm a disk shape dra Pﬁ\ﬁrﬁzﬁl'é}fépe? ea! bgrgrgo dV' Ew 0

a rotary enc . sWwtch acc Ing to a“first I ment of
this inventi adwitch portion 7 1Fidprévidediofi o PBEr REt ioTitile XitAvhehehhBakpt ary
encoder with the 2 push switch in Fig. 1. Fig. 31s a
pgr spective \plaweofl.amiad pashnewitchapertid Al hastddody (a casing) fixed to

the attachment base plate 41. ‘

5 With reference to Fig. 3, the attachment base plate 41

includes a molded resin member of approximately a flat plate shape
which is formed with an oval or arcuate opening 41A, a circular hole
42, and a recess 44. In addition, the attachment base plate 41 is
provided with three resilient contact arms (three elastic contact
10 arms) 45A, 45B, and 45C, and connection terminals 46A, 46B, and
46C. The resilient contact arms 454, 45B, and 45C constitute parts
of a rotary encoder.
The cylindrical shaft 52 of the drive member 51 extends
through the oval opening 41A in the attachment base plate 41. The
15 oval opening 41A is designed to allow a swing of the drive member
51 in a given angular range. The circular hole 42 is located at an
edge of the attachment base plate 1. As will be described later, the
circular hole 42 is used for supporting the drive member 51 while
allowing the swing thereof. A stop wall 43 fixedly extends on the
20 attachment base p}ate 1 along a rear edge of the recess 44. The |
stop wall 43 and the recess 44 serve to hold or fix the body of the
push swifch portion 71. The resilient contact arms 45A, 458, and
45C remain in contact with a contact plate 62 fixed to a lower
surface of the rotary member 61. The contact plate 62 constitutes a
25 part of the rotary encoder. The resilient contact arms 45A, 45B,

and 45C and the contact plate 62 serve to generate electric signals.



~ rotary encoder with the push switch in Fig. 1. Fig. 4is a
‘perspective exploded view of a rotary nenber and a | eaf spring in the
rotary encoder with the push switch in Fig. 1. Fig. 5is a first
‘top view, with a portion broken away, of the 5 rotary encoder with the
push switch in Fig. 1. Fig. 6 i.z a second top view, wth a
portion broken away, of the rotary entdder with the push switch in
Fig. 1. Fig. 7is atop view, with a porti-on broken away, of a
rotary encoder with a push switch according to a second enbodi nent of

1 0 this invahd gesilient contact arndd-36A, FISBNadd 48€ Bf@iﬁﬁaﬁ?hm MENTS

First Enbodi nent Regarding a first enbodi nent of IS invention,
a rotary the neomieection teaminals 464, ot6B) andr 46 sespautively (8oe Rignpl e of
alb5 rotatively-operated electronic conponent with a push switch. The
rotary encod®. i Thelgerféraied eltettiorsigndls can ibecoatputtall tnamdexterior of a
t wo- phase out put type. - Wth reference to Figs. 1 and 2, the
rotary encod¥ia dhetcannection teusinalai 464, 468, ard 46Cat t achnent base plate

41 on which a drive 20 nenber 51 is noyably su¥porteq. The drive_nenber 51
can swi ngSC r el BREWILIN iS.42¢ aBneeee Pt of thetdrive membey f2hasgul ar

et Sa o lod Db i A RO A48 S
prosect 10 Yk WSl R 4o 6, B MBeb A Bel e B inE ™ © 2 °
cylindrical  abfhiirial ¥ndi B4 0f the "BAVE ‘metber 81" AL tHR"BPEufdr nole
43 in the attachment base plate 41 so that the drive member 51 is
10 supported én- the attachment base plate 41. Further, the drive
member 51 can swing about the .éircular shaft 54 in the given
angular range.
The lower surface of the rotary member 61 is provided with
the contact plate 62 which touches the resilient contact arms 45A,
15 45B, and 45C on the attachment base plate 41. The contact plate
62 is circular, being coaxial with the rotary member 61. The |
contact plate 62 rotates together with the rotary member 61. A
center of the rotary member 61 has a circular hole 63 through
which the cylindrical shaft 52 of the drive member 51 extends. The
20 rotary member 61 fits around the cylindrical shaft 52 of the drive
member 51 so th__a;t the rotary member 61 is rotatably supported on
the cylindrical shaft 52 of the drive member 51. A disk-shaped or
cylinder-shaped operation knob 81 is fitted around and fixed to an
upper half of the rotary member 61\. by. for example, a pressing
25 process. The operation knob 81 rotates together with the rotary

member 61. A leaf spring 65 and a washer 31 are fixed to an upper



-,6- has approxi mately a di sk shape or a cylindrical shape. A push
"sswitch portion 71 is provided on a rear part of the attachnent base
plate 41. The push switch portion 71 has a body (a casing) fixed to

the attachnment base plate 41. 5 Wth reference to Fig. 3, the
attachnment base plate 41 I ncl udes a nol ded resin nenber of
approximately a flat plate shape whicBis formed with an oval or
arcuat e openi ng 41A, a circular hole 42, and a recess 44. In addition,
the attachnment base plate 41 is provided with three resilient contact

arms (three tdfStHe® B Afer w Waly)
termnal s 46%@668, ang&ﬁﬁaﬁfg(ﬁiﬁézﬁlggﬂl?entvggﬂ?act a??rs%fl Eﬁé—g’ and
45C consti tulgn@dtéferming & padt of thedwaN§ ¢the cylindrical shafes2y! Th i cal
shaft 52 of the drive nenber 51 extends t hrough the oval opening 41A

)t e B e ptai ot oy a3 e |
cylindrical shaft 52 of the drive member 51.

5 As shown-'-in Figs. 1 and 4, the rotary member 61 has an
uneven upper surface formed with projections and recesses 64A
extending radially and alternately. The projections have an
inverted-V-shaped cross section while the recesses 64A have a V-
shaped cross section. The leaf spring 65 has a downward projection

10 66 pressed aga_i_riét the uneven upper surface of the rotary member
61. During rota’_tion of the opera;don knob 81, that is, during
rotation of the. rdtaxy member 61, the downward projection 66 on
the leaf spring 65 relatively rotates and slides on the upper surface
of the rotary member 61 while following the unevenness in the

15 upper surface of the rotary member 61. In this case, the contact
between the dowh_ward projection 66 on the leaf spring 65 and the
uneven upper su_fiface of the rotary member 61 provides a suitable
resistance to the rotation of the rotary member 61, that is, the
rotation of the dpgraﬁon knob 81. Normally, the downward

20 projection 66 or_’x_'.- i:_he leaf spring 65 is in the bottom of one of the
recesses 64A m._i_\_th.e upper surface of the rotary member 61.

The resilient contact arms 45A, 45B, and 45C are pressed
against the contact plate 62 by their elasticities. As shown in Fig. 5,
the contact plate 62 has an inner ring contact 62A and linear

25 contacts 62B. The linear contacts 62B extend radially outward from
the inner ring cqh‘tact 62A. Accordingly, the inner ring contact 62A



51 in a given angul ar range. The circular hole 42 is |ocated at an
" edge of the attachment base plate 1. As will be described later, the
circular hole 42 is used for supporting the drive nenber 51 while
allowing the swing thereof. A stop wall 43 fixedly extends on the 2 0

attachnment base plate 1 along a rear edge of the recess 44. The stop
wal | 43 and the recess 44 serve to hold or%ix the body of the push
switch portion 71. The resilient contact arns 45A, 45B, and 45C renai n
in contact with a contact plate 62 fixed to a | ower surface of the

rotary nenberyG4 -ﬁl}n@‘ Aneaf {ritaRtS 62 ar€ %éé@&é&]}}g gﬁnﬁeétecg ﬁgteﬁég gyﬁﬁer.

rotary encoder. e resilient contact arns 4 the

contact pl at eTRe 1aféarecbAtHBBIBAR Spaéed aloApad eircumferential
-7- The resilient contact arnms 45A, 45B, and 45C electrically | ead

to t he cdireetibnoof tiee contdct plate DBy equakafigutapbntervalsy Twe Fig.
5). The generated electric signals can be outputted to an exterior Vi a
the connecti dinear contacts!62B 468 ciroumf@rentially separated from each other
'5 by insulating zones 62C. The angular dimension of each insulating
zone 62C is preferably equal to several times the angular dimension
of each linear contact 62B. During rotation of the operation knob
81, the resilient contact arm 45A remains in touch with the inner
ring contact 62A. Accordingly, the resilient contact arm 45A serves
10 as a common contact. During rotation of the operation knob 81, the
resilient contact arm 45B sequeriﬁally and alternately meets the
linear contacts 62B and the insulating zones 62C so that a first
electric pulse signal can be generated between the resilient contact
arm 45B and the resilient contact arm (the common contact) 45A.
15 In addition, the resilient contact arm 45C sequentially and
alternately meets the linear contacts 62B and the insulating zoﬁes
62C 'so that a second electric pulse signal can be generated between
the resilient contact arm 45C and the resilient contact arm (the
common contact) 45A. The point of contact between the resilient
20 contact arm 45B apd the contact plate 62 angularly disagrees with
the point of contact between the resilient contact arm 45C and the
contact plate 62 by a given small interval. Therefore, the phases of
the first and second electric signals slightly differ from each other.
The point of contact betwéen the resilient contact arm 45A
25 and the contact plate 62, the point of contact between the resilient
contact arm 45B and the contact plate 62, and the point of contact



5 As shown in Fig. 2, an edge part of the drive nenber 51 has

“an upwardl y-projecting cylindrical shaft 54 which extends through t he
circular hole 42 in the attachnent base plate 41. The cylindrical

shaft 54 of the drive nenber 51 fits in the circular hole 43 in the
attachnent base plate 41 so that the drive nmber 51 is 10 supported on
"the attachnent base plate 41. Further, thaléive menber 51 can sw ng
about the circular shaft 54 in the given angul ar range. The
I ower surface of the rotary nmenber 61 is provided with t he cont act

pl ate 62 whi chetweehahel Pesilieit lcopthct aPhRABRIR] 486 cohtacﬂiiﬁat@m 45C on

the attachnment base plate 41. The contact plate 62 is circular, being

coaxi al w th approximatelyeaiign with edvh other mmgqmephﬁbecd‘zﬁleaﬁﬁgeme
together with the rotary nmenber 61. A center of the rotary nenber 61
has a circul acehtdéreofthevomtght plate 62i ahdt thee cghterdof ¢he cihefilarShold 42he
drive nenber 51 extends. The 20 rotary nenber 61 fits around the

cylindrical simthestachmentdpase plate 4 kenliesh@ildsbe inated: that theidyiveenber
61 is rot%tably supported on t he cyI | ndrlcal shaft 52 of the drive

menber 519 A Bi&IRDERkgagy swing abautldia centgreal the cirewaribele 42 ins
fitted around,and ed t u half of the rotary nenber 61 by,
for exanple, H$at @%ﬂ?gbaaeoe §£€'he operation knob 81 rotates together

\tMOt Qnt ng;?t ary | When the downwarde prole%Eiorx]lQGg onr}?leale\ﬁ's sq:erring%g rlg 1fnI xed

the bottom of one of the recesses 64A in the upper surface of the
rotary member 61, the resilient contact arms 45B and 45C are in

10 touch with one of the insulating zones 62C of the contact plate 62 so
that the previously-indicated ﬁrs’t- and second electric signals are in
off states.

The attachm_ent base plate 41 has a pin-shaped upward
projection 47 which supports a torsion coil spring 48. The torsion

15 coil spring 48 urges a side surface of the drive member 51 in a
direction parallel to the attachment base plate 41 and away from the
push switch porf.ion 71. The torsion coil spring 48 may urge a side
surface of the rotary member 61 rather than the side surface of the

_drive member 51.

20 As shown in Fig. 1, the push switch portion 71 fits into the
recess 44 in the at-tachment base plate 41. A rear end of the push
switch portion 71 contacts the stop wall 43. Thereby, the body (the
casing) of the push switch portion 71 is fixed to the attachment
base plate 41. The push switch portion 71 has an operation button

25 72 which faces a projection 53 on the drive member 51. The

operation button 72 of the push switch portion 71 remains in



-.8- end of the cylindrical shaft 52 of the drive nmenber 51 by

‘pressing and deformng a part of the walls of the cylindrical shaft
52. The washer 31 prevents separation of the rotary nenber 61 from
the cylindrical- shaft 52 of the drive nenber 51. 5 As shown in
Figs. 1 and 4, the rotary nenber 61 has an uneven upper surface forned
Wi th projections and recesses 64A extbﬂding radially and alternately.
The projections have an i nverted-V-shaped cross section while the
recesses 64A have a V- shaped cross section. -“The | eaf spring 65 has a

downwar d proj @sitaet with 6Re PRjeQEoRBB by theaimvre Bembyes1sur face of the
rotary nmenber 61. During rotation of the operation knob 81, that is,

during rAltetnatively, tthe opértjoributeon 622 of thedpusheswitphopertionr7 56 on
the leaf spring 65 relatively rotates and slides on the upper surface
of the rotar ymaynbersced fiicanfthiel projegtiohed8 oy ¢heediive rmehsber 51uppear
surface of the rotary nenber 61. In this case, the contact bet ween the
downwar d pr oj gvehocintesvalnwhien theidrive membsr O is ip its nommal positionr
surface of the rotary nmenber 61 provides a suitable resi stance to the
rotation 8f timethin gasentheprajactionf3 jon thedrive memheri 34 encepaters
operation kno&esclapeyé’é%'}'a&ttotnh?z-dé’twt'ﬁ“éa%%sh switch portion 71 as the drive
member 51 swings from its normal position.
As previously described, the drive member 51 can swing
relative to the attachment base plate 41 about the circular shaft 54
10 in the given angular range. The resilient contact arm 45A on the
attachment base plate 41 remains in tough with the inner ring
contact 62A of the plate 62 independent of the swing.of the drive
member 51 in the given angular range. Further, the resilient
contact arms 45B and 45C remain in a radial range corresponding
15 to the radial dimensions of the linear contacts 62B and the
insulating zones 62C independent of the swing of the drive member
51 in the given angular range.
Heréinafter, a description will be given of operation of the
rotary encoder with the push switch. With reference to Fig. 5, the
20 operation knob 81 can be rotated togé.ther with the rotary member
61 about the cylindrical shaft 52 of the drive member 51 by an
applied force along a tangential direction denét_ed by the arrows.
During rotation of the operation knob 81, that is, during rotation of
the rotary member 61, the resilient contact arms 45A, 45B, and
25 45C on the attachment base plate 41 relatively .-r,otate and slide on

the contact plate 62 at the lower surface of the rotary member 61.



20 projection 66 on the leaf spring 65 is in the bottomof one of the

"‘recesses 64A in the upper surface of the rotary nenber 61. The
resilient contact arns 45A, 45B, and 45C are pressed agai nst the
‘contact plate 62 by their elasticities. As shown in Fig. 5, t he
contact plate 62 has an inner ring contact 62A and linear 2 5 contacts 62B.
The linear contacts 62B extend radially odtqmrd from the inner ring
contact 62A. Accordingly, the inner ring contact 62A
- 9- and the linear contacts 62B are electrically connected to each
ot her. Theahis ee, thet@giiferd? BoAtactSPanedS Al ifaths i Galicdy Gith al

direction of the contact plate 62 by equal angular intervals. The
l'i near cont athe inZRrariagccontacted2Atofatie piaea62t wiile the eesllierither S5 by

i nsul ating zones 62C. The angul ar di mensi on of each insul ating zone
62C i s pref ecahtgctegnms 45Bsandr48C tseqeerntidlynagd alteratelyimeet the of each
| i near contact 62B. During rotation of the operation knob 81, the

resilient colingar contacts\62Bmandsthe insulating zones €2C ofthe plate 62.

5 Therefore, first and second electric pulse signals can be generated
among the resilient contact arms 454, 45B, and 45C. The first and
second generated electric signals travel from the resilient contact
arms 45A, 45B, and 45C to the connection terminals 46A, 46B, and
46C before being outputted to an exterior via the connection _

10 terminals 46A, 46B, and 46C.

With reference to Fig. 6, in the case where the operation knob

81 is subjected to a force along a direction H1 parallel to the
attachment base plate 41 and toward the push switch portion 71
{that is, a direction of the line connecting the center of the

15 operation knob 81 and the center of the push switch portion 71),
the operation knob 81 and the drive member 51 can be swung about
the cylindrical shaft 54 of the drive member 51 in a direction H2
agéinst the force of the torsion coil spring 48 on the attachment
base plate 41. As the'_drive member 51 swings about the cylindrical

20 shaft 54 in the direction H2, the projection 53 on the drive
member 51 actuatés the operation button 72 of the push switch
portion 71. An electric signal can be generated in response to the
actuation of the operation button 72 of the push switch portion 71.
The generated electric signal is transmitted frofn the push switch

25 portion 71 to an exterior. When the force is removed from the

operation knob 81, the drive member 51 and the operation knob 81



ring contact 62A. Accordingly, the resilient contact arm 45A serves 1 0 as
“a comon contact. During rotation of the operation knob 81, the

resilient contact arm 45B sequentially and alternately neets the

I'i near contacts 62B and the insulating zones 62C so that a first

el ectric pul se signal can be generated between the resilient contact

arm 45B and the resilient contact arn1(the1@0nnnn contact) 45A. 15 In
addition, the resilient contact arm 45C sequentially and alternately
neets the linear contacts 62B and the insul ati ng zones 62C-so that a

second el ectrhfe Rehthed 99ahef?RoPAISHEEIMoNE %é{%ﬁ:‘é‘?@‘ 5) by thiefdiel of ent

contact arm 45C and the resilient contiact arm common cont act)

45A. The poi nth@torsibhacdil Bpriveast 68 thrsattaehime®t bagstplate a7n 4hRIERd t he
contact plate 62 angularly disagrees with t he poi nt of contact between

the resilientcasatdo operaidl butohh?2 of the puishcswilicht pofiohy7 b rgituens
smal | interval. Therefore, the phases of the first and second

el ectric signto itsshogmal \pasiifibnr from each ot her. The point of
contact between the resilient contact arm 45A 25 and the contact plate 62,

the poi nt Sof cont alit sheulbbe roted that therotary enepder may hesseplaced: by

contact plate 62, and the point of contact .
another rotatively-operated electronic component such as a rotary

variable resistor.
The rotary encoder with the push switch has advantages as
follows. The rotary encoder is operated by accessing the operation
10 knob 81. Also, the push switch portion 71 is operated by accessing
the operation knob 81. Accordinély, the operation button 72 of the
push switch portion 71 can be small. This enables a small size of
the rotary encoder with the push switch. As previously described,
the rdtary encoder and the push switch portion 71 are operated by
15 actuating only the operation knob 81. Thus, the rotary encoder with
the push switch can be easily and quickly operated. The rotary-
encoder and the push switch portion 71 are provided in common
on the attachment base plate 41. Therefore, the rotary encoder
with the push switch can be handled as a single unit or a single
20 electronic component. Furthermore, the positional relation
between the rotary. encoder and the push switch portion 71 can be
accurately maintained. In addition, the rotary encoder with the
push switch can be easily attached to an electronic device.
_ Second Embodiment
25 Fig. 7 shows a second embodiment of this invention which is

similar to the embodiment of Figs. 1-6 except for design changes



-1 0- between the resilient contact arm 45C and the contact plate 62
approximately align with each other along the |line connecting the

center of the contact plate 62 and the center of the circular hole 42

in the attachment base plate 41. It should be noted that the drive 5
menber 51 can swing about the center of the, circular hole 42 in ~ the
attachnent base plate 41. ' V%eﬁ"kﬁé downward projection 66 on the
| eaf spring 65 is in the bottom of one of the recesses 64A in the
upper surface of the rotary nenber 61, the resilient contact arns 45B

and 45C are iindic&ted tiegbinyaftér.one of the insulating zones 62C of the’
contact plate 62 so that the previously-indicated first and second

electric signals dnethe embodiméht of Rigs7, the point of dbwtAit betwesr dbase

pl ate 41 has a pin-shaped upward proj ection 47 which supports a
torsion coil regilient d8ntadicammr4dArarid @ contactpplatg 68 theeoiat ofde surface
of the drive nmenber 51 in a direction parallel to the attachnent base

pl ate 41 and comdact hefwesn a resilipmthconviiact rampor45B rarrd theheontacti plate oi |

spring 48 may, urge _a_side, surface of the rotary menber 61 rather than
the side urf@.#egﬁﬁ theepoint ofjepptacioheioyeen a wpilient confashamm i49Gig. 1,

the push sw ta(ilhd RRE! ci:é)r'fta?c Igl'a%esd taBptrg:%imately exist on the line connecting
the center of the contact plate 62 and the center of a push switch
portion 72. The center of a circular shaft 54, ahout which a drive
member 51 (see Figs. 1 and 2) can swing, exists on a line
10 perpendicularly ,i_ntersecting with the line connecting the center of
the contact plate 62 and the center of the push switch portion 72 in
a region containing the points of contact among the resilient
contact arms 45A, 45B, and 45C and the contact plate 62.
As an operation knob 81 is preésed in a direction H1 and
15 hence a rotary member 61 with the contact plate 62 is swung about
the cylindrical sh_:'_:\ft 54, the points of contact among the resilient
contact arms 45A, 45B, and 45C and the contact plate 62 move
mainly along a radial direction with respect to the contact plate 62.
A radial dimension of an inner ring contact 62A (see Figs. 5 and 6)
20 of the plate 62 is g_:hosen so that the resilient contact arm 45A will
remain in touch mth the inner ring contact 62A of the plate 62
independent of the swing of the drive member 51. Further, radial
dimensions of linear contacts 62B and insulating zones 62C (see
Figs. 5 and 6) of the plate 62 are chosen so that the resilient contact
25 arms 45B and 45C will remain in a radial range corresponding

thereto independent of the swing of the drive member 51.



_..r-ecess 44 in t.he attachment base plate 41. A rear end of thHWllsm‘lU“Jlulls””!ll

swtch portion 71 contacts the stop wall 43. Thereby, the b

casing) of the push switch portion 71 is fixed to the attachnent base
‘pl ate 41. The push switch portion 71 has an operation button 25 72 which
faces a projection 53 on the drive nenber 15% The operation button 72
of the push switch portion 71 remains in~ "%~ contact with the
projection 53 on the drive nenber 51. Al ternatively, the operation
button 72 of the push switch portion 71 may be spaced fromthe
projection S3VHIATHS GQLAVME®RI8er 51 by a ~given interval when the
drive nenber 51 is inits normal position. 5 |In this case, the projection
53 on the drive nenber 51 encounters t he operation button 72 of the
push switch portion 71 as the drive menber 51 swings fromits nornal

posi tion. 1. A ropativebyvoperatgddelectrdidd, campotemewitlngepuSh can swi ng
switch, comprising: '
5 a rotatable operation knob;
~ a rotary contact plate connected to the operation knob for
motion together with the operation knob;
an attachment base plate;
reéilient contact arms provided on the attachment base plate
10 and contacting the rotary contact plate, the resilient contact arms
and the contact plate cooperatiné to generate at least one electric
signal in response to rotation of the operation knob;
a drive member connected to the attachment base plate and
rotatably supporting the rotary contact plate, the drive member
15 being swingable relative to the attachment base plate;
means'for-allowing the drive member to swing relative to the
attachment bése plate by application of a force to the operation
knob;
a push switch portion supported on the attachment base plate;
20 and
means for ac.tuating the push switch portion in response to
swing of the drive member relative to the attachment base plate by

the application of the force to the operation knob.

25 2. A rotatively-operated electronic component with a push

switch as recited in claim 1, further comprising means for



relative to the attachnent base plate 41 about the circular
~the given angul ar range. The resilient contact arm 45A on:t
attachnment base plate 41 renains in tough with the inner ri
62A of the plate 62 independent of the swing of the drive

TR

ng cont act
menber 51 in

t he given angul ar range. Further, the resi]ient contact arns 45B and
45C remain in a radial range correspondi n'g1§‘5 to the radial dinensions of

the linear contacts 62B and the i nsul ating zones 62C i
the swing of the drive nenber 51 in the given angul ar

ndependent of
range.

Herei nafter, ?rdiﬁéﬁi' Bl rélistiiride &5 rotmesh Of ﬁﬁebgﬁgﬁ%ﬂfkﬁw the rotary

encoder with the push switch. Wth reference to

the 20 operation

knob 81 can heststasicedpraad mednd i Skadingeay ureder surfacebdf eheut t he
t (o}

cylindrical shaf the drive nenber 51 by an appl

ied force al ong

a tangenti al mitarytdomtadeplats] dryd tshprejection being pbovideyl tottiei drivef t he

operation knob 81, that is, during rotation of t he rot
the resilientmesnber ang beingsin coptactawitle sheasmeven shefage

plate 41 relatively rotate_and sljde on t he contact pl
| ower sur PacecoMtadh Plage.amaereimthe generated electric signal is

ary nenber 61,
ef ithemotarg e

ate 62 at the
in an off state

when the projection is in one of recesses in the uneven surface of

the rotary contact plate.

3. A rotatively-operated electronic component with

a push,

10 switch as recited in claim 1, wherein points of contact among the

resilient contacf‘.arms and the roiéry contact plate substantially exist

on a line connecting a center of the rotary contact plate and a

center of the swing of the drive member, and one of the resilient

contact arms provides a common contact located at an inner part of

15 the rotary contact plate.

4. A rotatively-operated electronic component with a push

switch as recited in claim 1, wherein points of contact among the

resilient contact arms and the rotary contact plate substantially exist

20 on a first line connecting a center of the rotary contact plate and a

center of the push switch portion, and a center of the

swing of the

drive member substantially exists on a second line perpendicularly

intersecting with the first line in a range containing the points of

contact among the resilient contact arms and the rotary contact

25 plate.



=1 2- In this case, the resilient contact arm 45A rfwmm@n‘ﬂﬂmﬂ“l
wth the inner ring contact 62A of the plate 62 while c : s
contact arns 45B and 45C sequentially and alternately neet the | i near
contacts 62B and the insulating zones 62C of the plate 62. 5 Therefore,
first and second electric pul se signals ca{:_ be generated anong the
resilient contact arnms 45A, 45B, and 45C.~ Ké first and second
generated electric signals travel fromthe resilient contact arms 45A,
45B, and 45C to the connection term nals 46A, 46B, and 46C before

bei ng out puttsd toAagopositeotevice ebmpmasimgeti on 10 term nal s 46A, 46B,
and 46C. Wth reference to Fig. 6, in the case where the

oper ation knob a bse mesnberected to a force along a direction Hl
parallel to the attachnment base plate 41 and toward the push switch
portion 71 (t antelestronicicomponent inchudingrna rotatablei operatiort dmal  of
the 1 5 operatign knob 81 and the center of the push switch portjion 71),

t he oper at i onaRAJPLIRE aperated i reaponste rotation qfeﬂmvgpgragent knob; the
cylindrical shaft 54 of }he drive rren&g 51 in a direction H2 agai nst
the forceof the tBICAHHIUSHUPPEFHRG glectrnig: eerapenent on the, bask| ate
41. As the drive g%nber 51 swi ngs about the cylindrical 20 shaft 54 in the

di rection H2, ™48 Fb_j ection 53 on the drive menber 51 actuates the

operation button 7ﬁne%21§s;gcﬁ-s gﬂﬁgdﬁénéﬁfeh electroi?’ tb@ibotent’ b SWikl Féativd2!

can be generated i _
to the base member in response to application of a force to the

operation knob;
10 a push switch including an operation button engageable with a
part of the electronic componenf;
means for supporting the push switch on the base member;
and
means for enabling the part of the electronic component to
15 actuate the operation button of the push switch in response to swing
of the electronic component relative to the base member by the

application of the force to the operation knob.

6. A composite device comprising:
20 a base member;
an electronicé component including a rotatable operation knob
and being 6perated in response to rotation of the operation knob:;
means for supporting the electronic component on the base
member;
25 means for allowing the electronic component to swing relative

to the base member in response to application of a force to the



ey onof e operation button 72 of the pust st ool AUNMAPALIRIIAN

portion 71 to an exterior. Wien the force is renoved fromthe :
operation knob 81, the drive nmenber 51 and the operation knob 81

-1 3- are returned to their nornal 1lzgsitions (see Fig. 5) by the
force of the torsion coil spring 48 ©h®the attachnent base plate 47.
In this case, the operation button 72 of the push switch portion 71
returns to its normal position. 5 It should be noted that the
rotary encodegperatidie kreghh;aced by anot her rotativel y-operated

el ectroni c conponent such as a rotary vari abl e resistor.

The rotary encoderawpush stetqhusiclading arheperation tagtonas foll ows. The

rotary encoder is operated by accessing the operation 1 0 knob 81. Al so,
the push switch pomeams for seppering ¢hehyush switchepn the base apemigerpn knob
81. Accordingly, the operation button 72 of the
and |
5 means for actuating the operation button of the push switch in
response to sﬁdng of the electronic component relative to the base

member by the application of the force to the operation knob.



push switch portion 71 can be small. This enables a small size of t he
rotary encoder with the push switch. As previously described, t he
rotary encoder and the push switch portion 71 are operated by 1 5
actuating only the operation kneb 81. Thus, the rotary encoder wth

the push switch can be easily and quicbhyboperated. The rotary encoder
and the push switch portion 71 are provided in common on the '
attachnment base plate 41. Therefore, the rotary encoder wi th the push
switch can be handled as a single unit or a single 20 el ectroni c conponent.
. Furthernore, the positional relation between the rotary encoder and
the push switch portion 71 can be accurately maintained. In addition,
the rotary encoder with the puf;fﬂ;tch can be easily attached to an
el ectroni ¢ devi ce. . Second Enbodi nent 25

Fig. 7 shows a second enbodi nent of this invention which is simlar to

the enbodi nent of Figs. 1-gfexcgpt for desigggchangeg
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i ndi cated hereinafter. In the enmbodi ment of Fig. 7, the point

of contact between a resilient contact arm 45A and a contact plate
62, the point of contact. between a resilient contact arm 45B and the
contact plate 5 62, and the point of contact -between a resilient contact
arm 45C and the contact plate 62 gppgoximately exist on the line
connecti ng the center of the contact plate 62 and the center of a
push swi tch portion -72. The center of a circular shaft 54, about
which a drive menber 51 (see F”ﬁ%&E} an®?2) can swing, exists on a
line 1 O perpendicularly intersectiilg 5ot | i ne connecting the center
of the contact plate 62.and the center of the push switch portion 72
in a region containing 'the points of contact anobng . the resilient
contact arms 45A, 45B, and 45C and the cont ag{ L& As an
£ 43 rotary

operation knob 81 is pressed in q%p
menber 61 with the contact plate
shaft 54, the points of contpg
45B, and 45C and the contact™4f 7\ : g_a radial
direction with respgg¢t to the cp di mensi on of
an inner ring contact\-Q2A (see Fi the plate 6% is chosen
so that the resilient cynec ini p
inner ring contact 62A-0
drive nenber 51. Furgf
i nsul ati ng zones 620
that the resilient co
range corresponding .
menber 51. 4IA

i ng of the
lbnt acts 62B and

¢ hosen so
in aipédial

| ‘ﬂ- dI‘I ve




Substitute sheet - 3 Septenber 1999 WHAT IS CLAIMED | S: 1. A
rotativel y-operated el ectronic conponent with a push swtch,

conpri si ng: a rotatabl e operation knob; a rotary contact
pl ate connected to the operation knob for notion together with the
operation knob; - an attachnent ba3#£lpl ate; resilient contact

arns provided on the attachnent base plate and contacting the rotary

contact plate, the resilient cont aﬁgg@ anfCthe contact place
cooperating to generate at |east one. etri®gf/signal in response to-
8

rotation
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aof the operation knob; a drive nenber connected to the attachnent
base plate and rotatably supporting the rotary contact plate, the drive
menber being swingable relative to the attachnent base pl ate; a
c¢onnection nmechani smconnected to the drive menber and the operation knob
for allowing the drive nmenber to smﬁﬂg elative to the attachnent base
plate by application of a force to t J' peration knob; a push switch
portion supported on the attachnent base plate; and an engagenent
menber provi ded between the push switch portion and the drive nmenber for
actuating the push switch.portion in response to swing of the drive nenber
relative to the attachnment base plate by the application of the force to

t he operation knob. 2. A rotatively-operated electronic conponent with a
push switch as recited

FIG 7
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_'Ln claim1, further conprising a resistance-providing mechani sm f or
‘providing a resistance to rotation of the operation knob, the
resi st ance- provi di ng

Substitute sheet - 3 Septenber 1999 mechani sm i ncl udi ng an uneven
surface of the rotary contact plate, a resilient menber, and a
proj eti on bei ABSTRACT (OF. THE (DISCLOSURE:Nt nenber and being in ‘cont act

with the uneven surface of the rotary contact plate, wherein the
generat ed el eEXTLECOX YNMENTIONH W@MVE@BEBAWB%E‘%F NEEion is in one
of recesses in the uneven .suFPMPONENT HWITH: BUSH-BWIEEH pl ate. 3. A

rotativel y-operated el ectroni c conponent with a push switch as recited
in claim1, whereifrptativelyodperated lectronjc compesnent avithcapushh arns and
onter of s v Rehudis SotbaBig Spcatibn knsh. R iy Sohiast platls’
connected to the operation knob for motion together with the
5 operation knob'.j__.Resilient contact anhs provided on an attachment
base plate touéh_ the rotary contact plate. The resilient contact arms
and the contact plate cooperate to generate an electric signal in
response to rdtaﬁon of the operation knob. A drive member
connected to thb attachment base plate rotatably supports the rotary
10 contact plate. The drive member is swingable relative to the
attachment base plate. The drive member is allowed to swing
relative to the attachment base plate by application of a force to the
operation knob. A push switch portion is supported on the
" attachment bas_éi'_pl'__ate. The push switch portion is actuated in
15 response to swing of the drive member relative to the attachment

base plate by the application of the force to the operation knob.

Figure 1



P d oyt 100
rotary contact pl ate and a center of t{g S‘NI n’lﬂ!.!tlukmlm ‘menber, and
one of the resilent cont act..arnms provi | ocated at an
nner: part ~of the rotary’contact plate. A rotativel y-operated
ectronic corrponent W|th a push switch asSWéQiltUé%lSheeﬁ n3ctentemberyi292i n
nts of "YHHAXIS BIMEDHS: resilient contact arms and the rotary
. ont act pI ate. substantlal ly exist on a first |ine connecting a center of
rotary. Cﬁntﬁﬁétn\tél)?-b effisl acRafibAlc Horhfiendtts it CIpuBA! tewith, and a
center of. the: SW ng o) he:drive menber substantially exists on a second
,‘.perpendl culoaH i ntersecti ng with the first line in a range
ai ni.ng: t he poi- s gf contact- anong - -the resilient contact arns and
the'rotary conta Afbcorrposi te device conpri sing: a
--'.-:f'-.base menber ; rotaQaglgrppeqrgt&qr}mq conponent including a rotatable

“Foperatlon knob and bei ng
i _ a rotary contact plate connected to the operation knob for motion

| | to_ge_ther with the operation knob;
| an;attachntent base plate;
resilient contact arms provided on the attachment base plate and
contactlng the rdtary contact plate, ttte resilient contact arms and the contact
. placﬁé codperat’ing td gertérate at least one electric signal in response to rotation
of the operation knob;
a drive m_émbet connected to the attachment .base'plate and rotatably
.' éupponing' the rotary contact platte; the dtiV_e member being swingable relative

to the attachment base plate;

" a connection mechanism connected to the drive member and the

- operation knob for allowing the drive member to swing rela'tivé to the

'attac_hjment base plate by application of a force to the operation knob;
. a push switch portion supported on the attachment base plate; and

an engagement member provided between the push switch portion and

the drive member for actuating the pushf switch pOrtion in response to swing of
the drive member relative to the attachment base plate by the appllcatlon of the
force to the operatton knob. | |

2. A rotatiVe__'ly—'operated eljec_t,fbhiééo“mpb'nent'With a push switch as recited

in claim 1, further comprising aresiétan’ce-providing mechanism for providing a

- resistance to -roMA e Tongranen kpgb, the resistance-providing
[ Description : paged ..... 0 paged .....
W Claira(s)  : paged .45 to paged .\%.
[1 Drawing(s) : paged ... to paged .....
O Abstract  : paged ... to paged ...
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gperated | response to rotation of theggperati on knet/ Y] "llUﬂLlJ”lﬁt

= m connected“t o the el ectronic
“ggnbg:]ent conncct on mechani s Substitute sheet - 3 SpptembenER99
??f'SHEET nect ding an uneven surface of the rotary contagt blétet dlrsifiéfet - 3
‘Sept enber: 1999 er, and the operation knob for allow ng the

el ect ronl;.; '

ctishibaing ploviiscon pémém%,ﬁs@ibsﬁd b@.ﬁ@ponse

o the .operation kno

'_perated electromc component W|th a push swﬂch as recited

pounts of contact among the resnllent contact arms and the

] plate |

perated electronic c'cmpcnent with a push switch as recited
_points of contact among the resilient contact arms and' the
Substantially exist on a first line connecting a center of the
__:{_:nd a center of the push switch portion, and a center of the
ember substantially exists on a éecond line perpendicularly

first line in a range containing the points of contact among

component including a'-rotatabl_e operation knob and being
¢ to rotation of the operation knob:

member for s'upporting the electronic component on the

echamsm connected to the electronic_component, the
T T REPLACEMENT ‘SHEET
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a_second support repber for” supporting the push SWtCﬂJﬁﬂﬂlﬂﬁlﬂ! ll
renber T - of the1él ectronic co lﬁﬁﬂ J“ll

witch in responseta sw ng of
‘to the:basSubstitiie sheethe3 Spptembér 2990f
ratibn knob.foPallewin g:

: Sphe leSoaiBRheR 6°

“oni ¢ ‘conponent i ncl
":enhbemﬁ REDONES th ik of t he, operation
iber for support |téﬁ%ﬂ£&i§1 A dore Et@otg‘ﬁonent

1 connection nmechani.sm connected to the

e rnember, and the operation knob for allow ng

the: forceg
- a base e
f -Op_..e.r..at i on

"dihg an operation button '_eijgageable with a part of

-a second su_ 0| ber for _supporting the push switch on the base

member and

memp_e;"%' provided between the operation button of the
' - | REPLAGEMENT SHEET
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i___operatlon knob

‘a push switch inghudl ng an operat ﬂmgmgmi”'mu’ﬂu
yjporting the push swi.tch o

prOV|ded bg en thefoperation button of .

t'fUte SheSEbs'i Septemberc$999 3

“'Sept Y nicreorapanant doi actoatimy thnbpértiod Yudhi 619 t he

- operatlon'button : L.SWAtCh I n response to swing of the electronlc

conponent 1@ gush ewitshiiineespomse OBWhﬁgobﬂﬁetélécmbb@ﬂ‘fdoﬁBnprtelétWe fohge ©f

- the oper at i-on. knok
- base member by t 'hcatlon of the force of the operatlon knob
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