P13914 SPECI FI CATI ON - TITLE OF
THE | NVENTI ON Qperation type electronic conponent 5 FIELD OF
TECHNOLOGY " The present invention relates to an operation type
electronic conmponent with built-in push switch driven by rotating
operation and push operation of an operating knob, which opgggtion
type electronic component being a conponent nalnly used in renote

controllers of various C plia in portable electronic
devi ces. BACKGROUND TEO%I\&%I?E% FY é ¥T o, oANr otary encoder with
built-in push swtch, which is an enbodi nent of a prior art operation
type el ectronic conponent with push switch, is described hereunder

wth bui 1t TREEER B ARERGY oo A privor art rotary encoder

Operation type electronic component
5 FIELD OF TECHNOLOGY
The preseht invention relates to an operation type electronic
component with built-in push switch drivén by rotating operation and
push operation of an operating knob, which oberation type electronic
component being a component mainly used iI.l remote controllers of various

10 electronic appliances or in portable electronic devices.
BACKGROUND TECHNOLOGIES

A rotary encoder with builf-in push switch, which is an
embodiment of a prior art operation type electronic component with push
switch, is described hereunder referring to Figs. 9 through 13.

15 A prior ért rotary encoder with built-in push switch comprises,
as shown in Fig.9 (cross sectional view) and Fig.1l0 (partially chtaway
top view), a movable member 1 affixed movable to a base board 2 in holding
part 1C, a rotary contact wheel 3 attached revolvable on the movable
member 1 and disposed at the middle part of the base board 2, and a

20 switch 4 disposed at a rear part of base board 2 (at the right in Figs.
9-10). |

The rotary contact wheel 3 is provided at the bottom surface
with contact plates 3A disposed in a radial arrangement for accepting
contacts £rom elastic contact reeds 5 of the base board 2, and held

26 revolvable at the central hole 3B by a pillar 1A of the movable member
1, with the top covered with an operating knob 6 that rotates together.

As shown in a perspective view of Fig.ll, the base board 2



as shown in Fig.9 (cross sectional view and Fig.10 (partially cutaway
top view), a novable nenber 1 affixed novable to a base board 2 in holding
part 1C, a rotary contact wheel 3 attached revol vabl e on the novabl e .
menber 1 and di sposed at the mddle part of the base board 2, and a 20
switch 4 disposed at.a rear part of base board 2 (at the right ip;3hjs0S.
9-10). The rotary contact wheel 3 is provided at the bottom
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novabl e
5 7 for taking the generated electric signal out.

A coil spring 8, which is positioned by an extrusion 2D located
on the base board 2 at a rear éart, pushes a side of the movable member
1 in horizontal direction so that push .rod 1B of the movable member
‘1 is usually kept off the switch 4. Switch 4 is, as shown in Fig.9,

10 fixed in the hollow 2C of base board 2 with the rear end touching to
the stop wall 2B, and a button 4A facing to the push rod 1B of movable
member 1.

The operation of the above prior art rotary encoder having pﬁsh

"switch is described in the following.

15 The 1.:otary contact wheel 3 rotates with the pillar 1A of movable
member 1 as the axis when the knob 6 attached on the rotary contact
wheel 3 is rotated by a force given in tangential direction indicated
with an arrow F in Fig.10. The radial contact plates 3A disposed on
the bottom surface of rotary contact wheel 3 slide on the elastic contact

20 reeds 5 of base board 2, and pulse signals are generated. The pulse
signals are outpufted through the terminals 7, thus it works as a rotary
encoder.

" While the operating knob 6 is being rotated, a puéhing force
is also given to the knob, but the spring force of said twisted coil

25 spring 8 prevents the push rod 1B of movable member 1 from pushing the
button 4A of switch 4.

" When the operating knob 6 is pressed in the direction of an arrow
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menber 1 novable, a hollow 2C having a stop wall 2B for fixing the swtch

4, elastic contact reeds 5 for generating electric signal by having

contact with the bottom surface of rotary contact wheel
7 for taking the generated electric signal out. A coil spring
8,  which is positioned by an extrusion 2D | ocated

at a rear

off the sw
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6 is withdrawn, the force of twisi;ed coil spring 8 pushes the movable
me;nber 1 back to thé original position.

The above described prior art ro.tary encoder having push switch
employs an independent completed switch for the switch 4 that works
on a push of the operating knoﬁ 6, and comprises the coil spring 8
disposed at a rear part of the .base board 2 for prevent_:ing the push
rod 1B of movable member 1 from pushing the switch 4 while the operating
knob 6 is being rotated, as wéll as for restoring the movable member
1 to the original position when the pushing operation on the operating
knob 6 is finished. These result in a higher cost and an increased
body size of é rotary encoder having push switch.

In the general trends towards the. more compact and lower price
of electronic appliances, those electronic components. to be
inéorporated in such appliances are likewise requested tb be compact
yet have advanced functions, coming in low price. A means to meet the
requirement is to make the components available on an automatic
production line. A popular solution is introduction of an insert_-

shaping technique, wherein contact points, terminals and other

. conductive members are formed on a hoop of metal sheet to be inserted

into a resin molded base board, for the later assembly on an automatic

assembly machine.



signals are outputted through the termnals 7, thus it works as a rotary

encoder. Wil e the operating knob 6 is being rotated, a pushing.
force is-also given to the knob, but the spring force of said tw sted
coil 25 spring 8 prevents the push rod 1B of novable menber 1 from pushing
t hé button 4A of switch 4. Wien the operating knoh 6 is
pressed in the direction of an arrow

2 . . .
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push the bUtatern rotary encoder having push switch as the vehicle.

5 Fig.12 illustrates ametal sheet hoop showing a set of conductive
members formed on the metal sheet and a resin molded base board with
the set of conductive members inserted therein. Numeral 9 denotes an
electro—conductive meta;l sheet hoop provided with frame alley 9A, and
10 conductive members stamped in flat sheet form with each of the members

10 remaining connected with the frame alley 9A at connecting sections 9B.
Numeral 2 denétes a resin molded base board with the conductive tﬁembers

10 J;.nserted therein.
In the next_ step, the base board 2 undergoes a cutting at the
joints 10A of conductive members 10, and then the conductive members
156 10 are formed to become eléstic contact reeds 5. Then, the sections
9B connecting with the frame alley 92 are cut at cutting lines 9C, and
the terminals 7 are bent downward to complete a base board 2 as shown

in Fig.1l.

| The cut surface 11 of electro-conductive metal sheet 9 is exposed
20 out of the surface of base board 2 in the above prior art method. When
a rotary encoder 12 having push switch 12 assembled with the above base
board 2 is mounted on a circuit board 14 with a part of the operating
knob 6 extruding out of outer casing 13, and the éut surface is
_positioned at a vicinii.:y of the operating knob 6, a static electricity
25 generatedwhile the operating knob 6 is rotated with a finger discharges

to the cut surface 11. The discharge affects the signals to be outputted *

from a rotary encoder having push switch 12, producing possible causes
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4A to actuate the switch 4. As soon as the force given to the knob "6
Is wthdrawn, the force of twisted coil spring 8 pushes the novabl e

menber 1 back to the original position. The above descri bed
~prdior art rotary encoder having push switch 10 enploys an independent
conpleted switch for the switch 4 that works on a push of pfags .
operating knob 6, and conprises the coil spring 8 di sposed at a rear
part of the Paag.bggﬁg 2328 $ ent |§ r?ﬁ gush rod 1B of novabl e
menber 1 fr3m ?nns cifa mh € operating knob 6 is

being rotated, as ra.o? zft%eﬁ?é&sortﬂgr té&%e%b' it ’EJP%E%e 1onad P ELhe
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solution is ntroductlo
and additional assembly steps.

DISCLOSURE OF THE INVENTION
The present invention is intended to solve the above described
10 problems the prior arts had, and to present an operation type electronic
component which has a simple structure enabling the reduction of the
total dimensions and cost, wherein the grounding work is completed at
a same time with a mounting work.
An operation type electronic component according to the present
16 invention comprises a switch which is constituted by providing a dome
shape moving contact point on a fixed contact point prepared on base
board, and an L-shaped actuator disposed between the switch and a
movable member:. wherein the elastic force of the dome shape moving
contact point is utilized to prevent the movable member from acfuating
20 the switch while an operating knob is being rotated, the elastic force
is also used to return the movable member to the original position after
‘a push operation to the knob is finished. Further, according to the
present invention, the conductive members and the grounding member
which are provided on a same metal sheet are fixed in a resin mold base
25 board by means of an insert-shaping technique, and then the electrical
coupling between the conductive members and the grounding member is

broken; thus the grounding member is placed between the conductive
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shapi ng techni que, wherein contact points, termnals and other 25
conductive nmenbers are formed on a hoop of netal sheet to be i nserted
into a resin nol ded base board, for the later assenbly on an automatic
assenbly machi ne. : 3 _

P13914 Now in the follow ng, a nmethod of nmanufacturi @%%)?4 base
boar d contai ning contacts, termnals and ot her conductive nenpers is

descri bed w ef erence to Fig.12, using the above nentioned prior
art- rot arywlen%@%%resr aﬁgvﬁhegtkﬁ'ﬁgh swtch as the vehicle. 5 Fig. 12

illustrates a rretﬁ

formed on the net a%lttz Eighgt. azg’(r%ggaagsg%vj\%i%%ﬁg%g%t%&é&gg;% \\ﬁﬁgltﬁl n'm@%ﬁé?’%:et
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reduced, which enables the reduction of cost and the ove;:'all size of
® an operation type electronic component, furthermore the static
electricity generated at the knob is always discharged to a nearest
electrd-conductive substance, viz. the grounding member.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig.l is a cross sectional view showing a rotary encoder having
10  push switch according to an embodiment of an operation type electronic
component of the present invention, Fig.i a partially cutaway top view
of the above j:'otary encoder, Fig.3 a perspective view of the key part
of the above rotary encoder, viz. base board, Fig.4 a perspective view
" of the key part of the. abové rotary encoder, viz. L-shaped actuator,
15 Fig.5 a cross sectional view of the key part of the above rotary encoder
showing how the L-shaped actuator is attached to the base board, Fig.6
a cross sectional view of the above rotary encoder showing when the
knob is being pushed, Fig.7 a top view of metal sheet hoop shdwing‘ the
conductive members and grounding member formed on the hoop, and these.
20 members after insert-molded in a resin mold base board, Fig.8 a cross
sectional side view of the above_ rotary encoder having push switch
mounted in a casing. Fig.9 is a cross sectional view showing a prior
art rotary encoder having push switch, Fig.1l0 a partially cutaway top
view of the above rotary encbder, Fig.11l a perspective view of .the key
25 pait of the above rotary encoder, viz. the base board, 'Fig.lz a top
.view of prior art metal sheet hoop showing the conductive members formed

on the hoop_ and these members after insert-molded in a resin mold base
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10 conductive nenbers stanped in flat sheet formw th each of the nenbers
10 remaining connected with the franme alley 9A at connecting . sections 9B.
Nuneral 2 denotes a resin nolded base board with the conductive nenbers
10 inserted therein. In the next step, the base board 2
undergoes a cutting at the joints 10A of conductive nenber $13§4 and
then the conductive nenbers 15 10 are fornmed to becone el astic contact

ds 5. T i 98B ing with the f || ey 9A
Cut at cut FORG iiige 16 SHiep sectsoaicoRRE Rhare bAslhSfh rbei ke, *'°

conpl ete a.hase _board_2. . L Fig. 11. _ The cut
surface 11ho le?e%lfgrho-sg%)ﬁ%‘uc%ﬁ}\?ge%na é%sele ‘9 is exposed 20 out of the

surface of Ploﬁ'f | gmbe ' met hod. \Wen a rotary
encoder. 12 'ﬁ%\?lﬁ%g ptl}gﬁgs%m% ?%E}J:Z assgﬁg{)@fd W %h t he above base boar d
2 is nmounted on Ci tgéij - hoar, 4 W r oR&I3! . knob
6 extrudi ng out (?fn 06 erattéglgi r%%p%&él%tﬁ o fe@chto%%rggce |s°§hm§ tp?osﬂi oned

at a vi &i niérr%oaimér{pﬁﬁg@reésfé&nlfnﬁgre ’t\J,.MQItl ﬁ.tsgﬁéébrqbgﬁt eilSht&éingsa rod rated

whil e the operating IS rotate I nger di scharge o the
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Fig.8. In the drawings, those constituent parts having the same
functions as those of the above described prior art are given with the
same symbols, and explanation to which is omitted.

10 | Fig.1l is a cross sectional view showing a rotary encoder having
push switch according to an embodiment of an operation type electronic
component of the present invention, Fig.2 a partially cutaway top view
of thé above rotary encoder, Fig.3 a perspéctive view of the key part
of the above rotary encoder, viz. base board, Fig.4 a perspective view

15 ' of the key part of the above rotary encoder, viz.. L-éhaped actuator,
Fig.5 a cross sectional view of the key part of the above rotary encoder
showing how the L-shaped actuator is attached to the base board, Fig.6
a cross sectional view of the above rotary encoder showing when the
knob is being pushed, Fig. 7 a top view of metal sheet hoop showing

20 the conductive members and grounding member formed on the hoop, and
these members after insert-molded in a resin mold base board, Fig.8
a cross sectional side view of the above rotary encoder having built-j.n

~ push switch mounted in a casing.
As shown in Fig.l and Fig.2, a rotary encoder having built-

26 in push switcﬁ according to the present invention comprises a movable

member 21 affixed movable to a base board 22 at holding part 21B, a

rotary contact wheel 3 affixed revolvable on the movable member 21 and
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P13914 of erroneous operation of an apparatus. In prior

art nethods, therefore, the cut surface 11 had to be covered with a
separate metal board 15 electrically coupled with a ground sector 16
of apparatus by means of soldering etc., whenever there 5 s apa
possibility of the electrostatic problem Thi s i s a substant | all
drawback that results in an.extra parts coynt add |on ass rrbly
- steps. diseeseediRR ek dfle Paghedihepase board 22, an ‘ﬁ‘i\?@ﬁ i on
I's intended to solve the gbov escr.i pLo | ens he pr.i s had,
and to presBht® d??adpg?’é‘i |% 8 g"’@lrgc?? oﬁ%%he Bné 25}

sinple structure . e abl the reducti o t ot al dinen5|ons and
cost, wher efPPIHE S (%PSICI&%‘M?I%J%% pgior art.

- The rotary contact wheel 3 is provided at the bottom surface

5 with contact plates 3A disposed in a radial arrangement for accepting

'the contact from elastic contact reeds 5 of the base board 22, and held

revolvable at the central hole 3B by a pillar 21A of the movable member

21 with tﬁe top covered with an operating knob 6 that rotates together.
This constitution is similar to that of the prior art, too.

10 As shown in perspective view of Fig .3, the base board 22 comprises
a hole 22A for holding the movable member 21 movable, elastic contact
reeds 5 for generating electric signal by having contact with thé bottom
surface of rotary contact wheel 3, and terminals 7 for taking the
generated electric signal out. Within a hollow 22B of the base board

15 22, apair of fixed contact points 23A and 23B for switch 23 are provided,
and switch terminals 23C and 23D electrically coupled respectively with
these contact points at an outer circumferential part. A pit 22C for
affixing the L-shaped actuator 24 is provided in a central part of base
board 22 at an outskirt of the hollow 22B. The L-shaped actuator

20 24 for actuating the switch 23 is comprised of arms of board form 24A
and 24B, approximately rectangular to each other, and a holding pivot
24C located at the crossing part, as shown in Fig.4.

A method of assembling a rotary encoder having built-in push
switch according to the present embodiment is described in the following.

25 A domed movable contact point 23E is attached on the outer fixed contact
point 23A disposed in the hollow 22B located at a rear part of base

board 22, covering the inner fixed contact point 23B, and then a £lexible
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a sane time wth a nounting work. An operation type electronic
conponent according to the present 15 invention conprises a switch which
is constituted by providing a done shape novi ng contact point on a
fixed contact point prepared on base board, and an L-shaped actuator
di sposed between the switch and a novabl e nmenber; wherein t | astic
force of the donme shape noving contact point is utilized to prevent

t he novabl e nenber fromactuating 20 the switch while an o eratln knob

i s being rofE®a3F £RT WMststree Fﬁr"’(?é’lled °VeF <he) dapeg meyable caniaft mednt

novabl e menper to_the or| |naé%505|t|on after a push operation to the
knob i s finFRIEEPLIEES h&wit *ding to the present i nventi on, the

cane met al sheet ToLrPREP ACHIISE: A TN XBAst B8 PYoAr oa*y’ﬁ‘”' "
R et BB o, B Aot 2 sl Besen,
groundi ’}9 PiLL 35C o§f l?altsaecggalpde E%‘%%ntﬁehgn a(tjrngdeﬁclgaltr\{:eZZD (see Fig.2 and Fig.3)
with the arm 24A of L-shaped actuator 24 perpendicu_lar to the base board
'22, and the arm 24B facing to switch 23, upon reaching the floor 22E
of pit the holding pi§ot 24C is made to go horizontally in order to
bring the entire body of L-shaped actuator 24 towards the switch 23.
10 The holding pivot 24C goes beyond a small bump 22F to be fixed into
a cavity 22H formed by the pit floor 22E and a ceiling wall 22G, as
shown with an arrow line in Fig.5. In this way the L-shaped actuator
24 is held movable with the holding pivot 24C as the axis. The bottom
surface of arm 24B keeps touching with the top of the domed movable
15 contact 23E of said switch 23 via the flexible f£ilm 23F.

The movable member 21 is coupled with the base board 22 by
inserting the holding part 21B of movable member 21 provided at an end
into a hole 22A from underneath which is provided in the base boerd
22 at an end, then an extrusion 21D at the end of an arm 21C loeated

2Q in a rear end of the movable member 21 will touch to an end of arm 24A
of said L-shaped actuator 24. The rotary contact wheel 3 is attached .
revolvable to the movable member 21 at pillar 21A, and then the operatting
knob 6 is mounted to complete a rotary encoder with built-in push switch
according to the present embodiment.

25 Now in the following, the operation of a rotary encoder with
built-in pueh switch according to the present embodiment is desc_:ribed.

Pulse signals are generated by rotating the operating knob 6
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P13914 menbers and t he knob. : Wth the above descri bed

constitution, the total nunber of constituent parts including the
parts constituting the switch is reduced, which enabl es the reduction
of: cost and the overall size of 5 an operation type electronic
conmponent, furthernore the static electricity generated at,.bfie knob
I s always di scharged to a nearest el ectro-conductive substance Vi z.

t he groundi ng nenber. BRI EF DESCRI_PTI ON OF THE_DRAW

Fig. 1is avtipafarseiinhae WF@W%BW%&’“E‘*‘FW?S éﬁeb%%tredh“é’vﬁ%ﬁ“ F°Ypush
switch accordi nglto an enbodi nent of _ an eratlon t

t .
conponent of hEi$r%s BRtthentRRGI6R, °q:|r§t CRAFRTLM ge]c??t RIR: 8;?1\}9'85\/
of the abovElh GEdIgraBlE uer A Dasyd pgrs%rﬁf'%%#igv%%bs ?ﬁyefﬁlat\r#sw

f the k t of . th b t d
Po s a or BERfesin hlngbedion it Botiom ey tap ot oty SABROS: POESF § eS8 der

s o e Lt s L ) S b Ao e e e
' signals. The pulse signals are led to the outside through the terminals
7 providing a function as a rotary encoder. This operation is similar

to that in the prior art.

During the above rotating operation of.knob 6, although an

10 element of the force given to the knob in the push-in direction, or
the force given to the movable member 21, reaches the domed movable
contact point 23E of switch 23 via the arm 21C of movable member 21
and the L-shaped actuator 24, the switch 23 is not put into operation
because the elastic force of domed movable contact 23E is set to be

15 strong enough to resist the element of force.

When the operating knob 6 is pressed in the direction as indicated
by an arrow K in Fig.2 and Fig.6 with a force strong enough to overcome
the force due to the elastic force of said domed movable contact 23E
of switch 23, the rotary'contact wheel 3 and the entire movable member

20 21 move to the direction as indicated by an arrow L with the holding
part 21B of movable member 21, viz. the hole 22A of base board 22, as
.the axis. Then, the extrusion 21D provided at the end of arm 21C of
movable member 21 pushes the end of arm 24A of L-shaped actuator 24
making the L-shaped actuator 24 rotate in the direction shown by an

25 arrow M in Fig.6 around the holding.pivot 24C. The end tip of arm 24B
pushes the top of the domed movable contact point 23E of switch 23 £irmly

downward. As the result, the domed movable contact point 23E is
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knob is being pushed, Fig.7 a top view of netal sheet hoop show ng the
conductive nenbers and groundi ng nenber fornmed on the hoop, and these 20
menbers after insert-nolded in a resin nold base board, Fig.8 a cross
sectional side view of the above rotary encoder having push switch
mounted in a casing. Fig.9 is a cross sectional view showi ng a p&%ﬁr

art rotary encoder having push switch, Fig.10 a partially cutaway p

vi ew of the above rofary encoder, Fig. 11 a gjgée%gective view of the lﬁey 25
part of theTEPFFEd Bty SRANREBEACTign y and fdey SO FCt Y nt23p ppg the

view of prigr art netal sheet hoop shomﬁgg t he conductive nmenbers forned

on the hoopfi¥Rf (RBERCHRAIDES 23+ AT iReeFFLtH Fegminpls 235 ANt nEEE
6

P13914 shohcdrepited 85,5008 dnsBi9i%nal side view of the above rotary

encoder havi n ush switch pounted in a casing.
Ag oon as the push-gn force given to t%e knob 6 is withdrawn,

b the arm 24B of L-shaped actuator 24 is pushed up by the elastic restoring
force of fhe domed movable contact point 23E, and hovable member 21,
rotary contact wheel 3, and knob 6 are pushed back to the original
position as shown in Fig.l and Fig.2.

The force needed to push the knob 6 in depends on the elastic

10 restoring force of the domed movable contact point 23E, and the
relationship between the push-in force_and the push-in stroke of thg
knob 6 are adjustable through adjustment of the location at whic_:h the

arm 21C of movable member 21 presses the arm 24A of L-shaped actuator

24, and the location at which the arm 24B presses the domed movable.

15 contact point 23E of switch 23. When the arm 21C is provided at a rear
end of movable member 21 and the extrusion 21D at the end of the arm

is made to press the extreme end of arm 24A of L-shaped actuator 24,

as in the preseﬁt embodiment, the push-in stroke becomes the largest.

A method of manufacturing the base board 22 accordiﬁg to the

20 present invention is shown in Fig.7. Where, numeral 25 denotes a hoop
of eiectro-coxiductive metal sheet on which a gathering of the conducti"re
members 10 and the grounding part 26 és well as the fixed contact points

23A and 23B for switch tied with the frame 25A and the conductive members

10 by means of the connecting sections 25B is continually stamped.

25 Numeral 22 denotes a resin-molded base board in which the conductive
members 10, the grounding part 26, and the fixed contact points 23A

and 23B for switch are inserted.
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DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An operation type

el éctronic
i's descri be

conponent according to an 5 enbodi nent of the present invention
d below using a rotary encoder havi ng push switch as the

vehicle, referring to Fig.1 through Fig. 8. In the draw ngs,

t hose const
above descr
expl anati on
vi ew show n
enmbodi nent

i nventi on,

encoder, Fi
encoder, vi
t he above r
sectional v
t he L-shﬁpe
sectional v
bei ng pushe
conducti ve

10

15

20

26

Ituent parts having the sane functions as those qﬁﬁﬁpe
i bed prior art are given with the same symbol s, ant I
[ ' ' d. 0. - 1 . sectiona

g a rothr§PS HERRChAEA PAgthus fopmedy Sup: Eendiektra merorss b
s LS5 Tontint YRRAT Hncipel B pEninais T grs phabed doaPotane
: . ; h b
Forind sRSnRIRElae Bt Sk npn? o Sleodiaiing seBhionsoRE e o
iz, L- d , Fig.5
ek AR T L R
' hed . Fig.6 I 0ss
s oot BRh PEPE 508 e BRek SBHer rhasntitne 260 S pRtda <

Srofhding «Brhifad 86 UenTPaBlnaliae odld e PR Bon ke bt

oundrng nmember €

23A and 23B for the switch are separated by cutting the cutting section
25D; and a base board 22 as shown in Fig.3 is completed.

A rotary encoder with built-in push switch made with the base
board 22 is mounted on an apparatus as shown in Fig.8, where the
grounding terminals 26B are electrically coupled with a circuit board
14 of the apparatus at the ground sector 16, furthermore the grounding
part 26 is located at a place closest to the outer surface of Iapparatus
casing 13. By so.mounting, the lightning.rod 26A of grounding part .
26 becomes an electro-conductive substance located closest to the
operating knob 6, fherefore the static electricity always jumps onto
the lightning rod 26A and escapes to the groﬁnding wire through the
grounding terminals 26B. Thus the groundiﬁg is ensured without
providing the metal board 15, which was indispensable with the prior
arts.

In Fig.3 and Fig.8 thh describe the present embodiment, the
plate to become lightning rod 26A of'grounding part 26 is bent upward,
while the plates to become the grounding terminals 26B downward; however,
it is of course possible to dispose the plates for lightning rods 26A
up in the right and 1ef£, whereas the plate for grounding terminal 26B
down in the middle.

Furthermore, according to the present constitution, as the

12



these nenbers after insert-nolded in a resin nold base board, Fig.8 a
cross sectional side view of the above rotary encoder having built-in

‘push switch mounted in a casing. As shown in Fig.1 and Fig.2, a
rotary encoder having built- 25 in push switch according to the present

i nvention conprises a novabl e menber 21 affixed novabl e to.ﬁ'%ﬁie
‘board 22 at holding part 21B, a rotary contact wheel 3 affi 2

r7eVO| vabl e On tﬂ% r1.I.I<-g¥1|afibrlalSm?IrIbEi\:rhez]Qrta:o'1r1]1(1jding terminals 26B, and the switch
P13914 di_s d m ddl e part of the base board 22, and a switch
23 di sposed & ™ ngfs ﬁ%é?v i tejferh qut B%A’Fdf%“etda@nﬁr@%nogﬁﬁ +rh arfpgue

1-2 Thi t t hat of h r|or
The) r ot alrys/ C&EF&%P % I on %F}S}?Lﬂm ta‘if"lel’?él%ft Y Pﬁcgé”“Bqu part

contact pl at; Fou¥ JJ.nsg gggary encod’ercljla‘;in.ng;}1 Enﬁglq ngqi?c% tt.r?er agczcu%%. v ol%gcermlnal

5 arrangement is high enough to undergo the automatic assembly, which
enables to further reduce _the number of steps for assembling an
apparatué.

In the above embodix;lent, descriptions have been made using a
rotary encoder having built-in push switch, which being an embodimenf

10 of the operation type eiectronic cbmponent, as the vehicle. However,
it is of course possible to apply the above base board manufacturing
method t'o the manufacture of normal operation type electronic
componénts having no push switch.

USABILITY IN THE INDUSTRY

15 According to thé present invention, a switch is constituted with
fixed contact points provided on the base board of an operation type
elec.tronic component and a dome shaped movaﬁle cohtact point placed
over the fixed contact points, and an L-shaped actuator is disposed
between the switch and a movable member having an operating knob;

20 thereby the movable member is prevented from putting the switch into
operation during rotating operation of the knob by making use of the
elastic force of thg dome shaped movable contact point of switch,
meanwhile the same elastic force is utilized for returning the movable
member to the qriginal position as soon as the p.ush-in operation of

26 knob is ow}er. The conductive members and the grounding parts stamped
in a same metal sheet are once fixed in a resin molded base board by

means of an insert-molding method, and then electrically separated

13



the contact fromelastic contact reeds 5 of the base board 22, and held
revol vabl e at the central hole 3B by a pillar 21A of the novabl e nenber
21 with the top covered with an operating knob 6 that rotates together.
This constitution is simlar to that of the prior art, too. 10 As
shown in perspective view of Fig.3, the base board 22 conpri ses P13914 & hol e
22A for holding the novabl e nenber 21 novabl e, elastic contact teeds 5

Lo 91 SRR ) BBl o ROk e R en e

surface of rotary cont 3, ¢
T e 1 - GPhRteE Y BARe bna Mid'oBeRalihs BHOBTT Ol ch 53 ar e pr ovi ded,
and switch term ngl,s a | ectri.cal.l y coupled respectively with
. these contact poi %#sté%& n@gﬁtza é’rlgvgl &%suc g’f&n%‘?‘};ﬁ(%lgaﬂ‘?n' %B?tt"_f?g f\(‘(’)’f‘ber
boar d 53 at Chreonttelt diipfhetty BcRlOS thold' o 5T drdeh Yre Boadied 20
24 for. agt uat.LRo; ] i ri.sed_of_.aros. of board for.m 24A
gzcci: |24Bfa8%?%§|glr§{a¢g??@ rd%%?a%%u{agsr&t% gH RS °‘_6?"?1alé:1_?l, siﬁ?dos %Pﬁ?’ﬁf’d:lﬁf’v'b‘f:; o
ocate .Cr ar S n Fi X .
Abctlnie 0omdLgR? " rurPlefitel b Slshiy nounting g pege ok,

of assenbling a rotary oder havin i ng

to the pr es%&p@f@@@hﬂ&f&h tfie U855 RSthod ok Iéec;.&j:lli%%ggfd of an apparatus

an operation type electronic component is presented, wherein the static

electricity generated from operating knob always escapes to the

10 grounding part which is an electro-conductive substance located

closest to the knob.

14



25 A doned novabl e contact point 23E is attached on the outer fixed

cont act poi nt 23A disposed in the hollow 22B | ocated at a rear part
of base board 22, covering the inner fixed contact point 23B, and
then a flexible : 8

P13914 film23F for dust-free is applied over the doned novghbaQ
contact poi nt to conplete a switch 23. The L-shaped
actuator is_affixed in the pit 22C of base board 22 in the foll ow ng

met hod. The®Mui¥i ng pivot 24C is pushed into the 5 pit 22C of base board
22 at the ‘enlarged part 22D (see Fig.2 and Fig.3 Wi the arm 24A of
L- shaped act uat’or ’fg‘ 88?5%‘}1‘61‘%3?%? etqc?cf:ﬁ%mbcaggmg%)%ern& comp}%z‘%’_sénd the arm
24B facing to switch 23, upon. reaching .the floor 22E of pit the

hol di ng pi vot 24C RsTREHE C8PHEThH e?grRaéﬁ“? ?%eroarzcagﬁ ¥ Thring the
entire body of L- Sgaggge %%ta%&tig)nr wﬁé.lcltl OaV\%quguétQ%esr\r’l\éntlbcer} ﬁg\ﬁng an elastic

5 reed at one end for generating electrical signal by elastically
contacting with said rotary contact wheel and a terminal at the other
end for taking said electrical signal out is molded;

a movable member which holds said rotary contact wheel
revolvable and is coupled with said base board ét an end part so as

10 movable in parallel with the surface of the base board:

a swifch comprised of a fixed contact point molded at an end
part of said base board and a dome shaped _niovable contact point placed
over the fixed contact point: and

| an L-shaped actuator which is comprised qf a first arm
15 perpendicular to.the surface of said base board and touching with an
edge of said movable member and a second arm extending from said first
arm in parallel with the surface of said base board towards said switch
to have contact with the dome shaped movable coﬁtact point of the switch,
and is attached revolvable to said base board with the crossing section
20 of said first and seé:ond arms as the pivot for actuating said switch.
2.. The operation type electronic component of claim 1, wherein
an extrusion is provided at a certain part on outer circumference of
said movable member for contacting with said first arm at an end point

of said L-shaped actuator.
25 ' 3.. The operation type electronic component of claim 1, wherein
said L-shaped actuator is attached to the base board by first inserting

said pivot positioned at the crossing section of said L-shaped actuator

o I



10 The hol di ng pivot 24C goes beyonbf"a"é'rra'l"l"""'b'ur'rp' 22‘F‘“‘to be fixed into

a Cavity 22H formed by the pit roor en vvaII 22G, as
shown with an arrow line in Fig.b5. | aped act uat or
24-is held novable with the holdlng p|v Xi s. The bottom

surface of arm 24B keeps touchi ng with t doned rmvali,llﬁ14 15
contact 23E of said switch 23 via the erX| ble fil m 23F. The

ol i ng par destEraly, 6HE < pﬁ&%%&%%dﬁiﬁ%%%%afe Tppaigyana tndky Tigh{ éf‘g
d t he b 22 at an end,

tzﬁénf ;gme;'?g’um ol?FS ;\f\é\)ﬂ%hﬁ%a@:\ VI éﬁhgir:?ﬁa%f&agg ‘gtsé'&gcﬁ'o in a rear end

Of t he m)vabl € HE I’Tbiﬁe %#e%l:{_o& Q 1%0%90 endf:gépoal{em 24 am 2 O];vhgl?'elz{jn

L- shaped act uat or ero ary ftact

revol vabl e tsglhl'i.e sﬂgﬂé&’g me:{s g%ta?éhe@' 4(4 e s b eﬂlrtsgﬁgﬁggé\%r%iﬂg

knob 6 is nmounted to conp ete a.rotary encoder

L th
operati of 2%353%092?3’%5%%%@%*'@% orodsing e mﬁ”‘%hé 4 el 1288hy 1o
the present &%9@&% Ee ngglq?d 6n said basg %éa%ds L34 athenalilghtly

generated by rotat
pushing in horizontal direction towards said sw1tch.

5. An operation type electronic component comprising:
a resin mold body in which a conductive member comprised of
10 a contact point and a terminal is housed;

an operating knob for switching the electrical signal to be

1 -
generated at said conductive member: and ;‘EISIA(E_E’{IS SHEET HAS BEEN

a grounding electro-conductive substance insert-molded

within said resin mold body sn as to be positioned between the outer
15  circumference of said operating knob and said conductive member.
6. The operation type electronic component of claim 5, wherein
said cdnductive member and said grounding electro-conductive substancé
are formed on a same metai material to be insert-molded in said resin
mold body, and then said conductive member and said grounding
20 electro-conductive substance are electrically separated after being
molded in said resin mold body. |
7. The operation type eiectronic componént of claim 5, wherein
said terminal of said conductivé member and a terminal of said grounding
electro-conductive substance are coming out of the resin mold body in
25 a same diréctional arrangement nith approxinately the same length.
8. The operation type electronic component of claim 6, wherein

said terminal of said conductive member and a terminal of said grounding

Hlll"l HIIH ] I!lll I llll



9

P13914 wth a force in the straight line direction as indicated with

an arrow Jin Fig.2; by the rotation of rotary contact wheel 3 with

the pillar 21A of novabl e nenber 21 as the center of rotation the

radi al contact pl ates 3A di sposed on the bottom surface of r %@ry

contact wheel 3 slide 5 on the elastic contact reeds 5 of base 5@ M 22 to
The pul se signals are led to the outside

generate th e si gnal.s. _ i ,

t hrough t he(ail glr#crrfonéﬁo Qductive, SUbstangs AFe,Coming: Puh o5 the Fetin golhdederin This
operation ig siJdl . o_that in the prior art. . . During the
above rot at ?ng&g%gri zga:? eElens Eﬁﬁf“ﬁm&fzt% APBFexifgtely difenfape iangther ce
given to the knob in the push-in direction, or the force given to the

novabl e menber 21, reaches the doned novabl e contact point 23E of
switch 23 via the arm 21C of novabl e nenber 21

* [ L M S *
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and the L-shaped actuator 24, the switch 23 is not put into operation
because the elastic force of doned novable contact 23E is set to be 15

strong enough to resist the elenent of force. When t he
operating knob 6 is pressed in the direction as indicated by an arrow
Kin Fi.g.2 and Fig.6. with a force strfrong enough to overcone pistna force
due to the elastic force of said donmed novabl e contact 23E of switch
23, the rotary contact wheel 3 ang hg fngifenpvabl e menber 20 21 nove
to the direction as indicated by an arrow L wth the holding - part 21B
of novabl e nenber 21, viz. the hole 22A of base board 22, as t he

axis. Then, the extrusion 21D provided at the end of arm 21C of

movabl e frember 2lapHsdea bltyad1eteAiilidiipBheht IARETs A6LdRLEG thors

maki ng the L-shaped ‘actuator 24 rotate In the direction shown by an

arrow Min Eig.61360U8 akeoti®! Sliek@rfhi®leqadpment! RBaCPEtdble0b1&¥tPoREE

pushes the top of the domed novable contact point 23E of switch 23 firnly
downvar ¢ Asqdifpmeh®Satd is!dififpaE rithVa PRnCoR % aPHl bgHned Srotating

10
and push operation of an operation knob. The component can be reduced
in size by a simple construction and can be grounded by merely £fitting.
A dome-like movable contact (23E) is put on fixed contacts (23A;23B)
disposed on a fitting substrate (22) to form a switch unit (23). An
10 L-shaped actuator is interposed between this switch unit (23) and a
driving body (21) so that the driving body (21) returns to thé original
state after the push operation of an operation knob {6) by the elastic
operation force of the dome-like movable contact point (23E)of the
switchunit (23). Further, ametal plate (25) equipped integrally with
15 a live currént portion (10) and a conductor of an earth portion (26)
is fixed by insert-molding to the resin fitting substrate (22) and is
electrically isolated so as to interpose a lightning conductor portion
(26A) of the earth portion (2_6) between the live current portion (iO)
and the operation knob (6). According to this constitution, the number
20 of constituent components can be reduced, the overall size can be
reduced, too, and static electricity occurrit_lg in the operation knob

(6) can be always conducted to the earth.

18



P13914 reversed with snappihg action, and the fixed contact point 23A

and the fi xed cont'act point 23B, or the switch termnals 23C and 23D,
are shwoogpgei ted as shown in Fig.6. As sop @6[051&%
push-in force given to the knob 6 is withdrawn, 5 the arm 24B o - shaped
actuator 24 is pushed up by the el astiid1bestoring force of the doned
novabl e contact point 23E, and novabl e nenber 21, rotary contact whee
3, and knob 6 are pushed back to the original position as shown in
Fig.1 and Fig. 2. The force needed to push the knob 6 in depends

on the elastic 10 restoring force of the donmed novabl e contact point 23E,
and t he _relationshi p between the push-in force and the push-in stroke
“of the }:ﬁho 6 are adjustable through adjustment of the |ocation at

whi ch t he arm 21C of novabl e nenber 21 presses the arm 24A of L-shaped

act uat or 24, and the location at which the arm 24B presses the doned
“nmovable 15 contact point 23E of switch 23. Wien the arm 21C is provided
at a rear end of novabl e nmenber 21 and the extrusion 21D at the end of
the arm Q 3 :
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is made to press the extreme end of arm 24A of L-shaped actuator 24,

as in the present enbodinment, the push-in stroke becones the | argest.

A et hod ofwawemesgrzct uri ng t he base board 22 according t6 thePC.gﬁ,%B{ﬁ?ent
invention is shown in Fig.7. Wiere, nuneral 25 denotes a hoop 0

el ectro-conductive metal sheet on w@/dh a gathering of the conductive
menbers 10 and the grounding part 26 as well as the fixed contact points
23A and 23B for switch tied with the frame 25A and the conductive nenbers
10 by means of the connecting sections 25B is continually stanmped. 25
Nunmeral 22 denotes a resin-nol ded base board in which the conductive
menbers 10, the grounding part 26, and the fixed contact points 23A

‘and 23B for switch are inserted.

P13914 - In the base board 22 thus forned, the conductive nenbers
10, the elastic contact reeds 5, and the termnals 7 are shaped in
the sane -

Fig.2

2%
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way as in the prior art. And then, the connecting sections 25B of the
grounding part 26 are cut at the cutting places 25C of which a plate 5
26A t o wor kwae7a8120ght ning rod is bent upward, while plates g@ﬁﬁﬁ,ﬁgﬁom
grounding termnals are bent downward, and the fixed contact polnts

23A and 23B for the switch are separé[ﬁﬂ by cutting the cutting section

25D; and a base board 22 as shown in Fig.3 is conpleted. A
rotary encoder with built-in push switch made with the base 10 board 22
is nounted on an apparatus as shown in Fig.8, where the groundi ng
terminals 26B are electrically coupled with a circuit board 14 of the
apparatus at the ground sector 16, furthernore the grounding part 26

‘s located at a place closest to the outer surface of apparatus

casing 13. By so nmounting, the lightning rod 26A of grounding part 15 26
 becones an el ectro-conductive substance | ocated cl osest to the

operating knob 6, therefore the static electricity always junps onto

the lightning rod 26A and escapes to the grounding wire through the
grounding termnals 26B. Thus the grounding is ensured w thout

provi di ng yﬁ??lﬁgtal board 15, which was indi spensable with the prior 20
arts. * In Fig.3 and Fig.8 both describe the present enbodi nent,
t he




plate to beconme Iightning rod 26A of grounding part 26 is bent upward,
while the plates to be¢cone the grounding term nals 26B-downward; however,

it is of compeogresi ble to dispose the plates for |ightning A 25
pEfiseni

up-in the right and left, whereas the plate for grounding te i

down in the mddle. Furt M¢t%ore, according to the present
constitution, as the 12

P13914 output termnals 7, the grounding term nals 26B, and the

swi tch termnals 23C/ 23D are taken out to be forned and di sposed in a
sane direction with al nost equival ent dinmensions, while the grounding
part is built in a rotary encoder having push switch, the accuracy of
"t erm nal 5 arrangenent is high enough to undergo the automatic assenbly,
whi ch enabl es to further reduce the nunber of steps for assenbling an

Fig.4
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appar at us. In the above enbodi nent, descriptions have been nade

using a rotary encoder having built-in push switch; which being an
enbodi ment wa 0708780 t he operation type el ectroni c conponent, as the vehicle.
However , it is of course possible to apply the above baRETHRISOLB21
manuf act uri ng met hod to the man&/#8ture of nornmal operation type

el ectronic conponents havi ng no push sw tch. USABI LITY I N THE

| NDUSTRY 15 According to the present invention, a switch is
constituted with fixed contact points.provided on the base board of an
operation type el ectroni c conponent and a dome shaped novabl e cont act
poi nt pl aced over the fixed contact points, and an L-shaped act uat or
"t s di sposed bet ween the switch and a novabl e nenber having an
operating knob; 20 thereby the novable nenber is prevented from putting
the switch into operation during rotating operation of the knob by
‘maki ng use of the el astic force of the done shaped novabl e cont act
poi nt of switch, meanwhi |l e the sanme elastic force is utilized for
returning the novabl e menber to the original position as soon as the

push-in 095z73i n of




25 knob is over. The conductive nenbers and the grounding parts stanped
in a sanme netal sheet are once fixed in a resin nol ded-bhase board by
gg.ans of arybeseEme ol di ng net hod, and then electrically sepg(r:%‘mg%mszl
P13914 afterwards; this brings abfth a groundi ng part positioned

bet ween the conductive nenbers and the operating knob. By
taki ng the above described constitution, the total nunber of
constituent components including those of the switch are reduced 5
enabling to reduce the cost and the overall size of an operation type

el ectroni c conponent. Furthernore, by sinply nounting a base board
‘prepared through the above nethod on a circuit board of an apparatus

an operatio el ectroni c conponent is presented, wherein the static
el ectrici tnggn ated from operating knob al ways escapes to the
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10 grounding part which is an el ectro-conductive substance | ocat ed

closest to the knob. . :
WO 97/08720 ' ' PCT/JP96/01821

7/15
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P13914 CLAI M5 S 1. An operation type el ectronic conponent
conpri Si Ngwo 97/08720 a rotary contact wheel having operating knob;

a base board in which a conductive g r having an elasticlwgmﬂ?@@H“bt one
end for generating electrical signal el astically contacting with

said rotary contact wheel and a term nal at the other end for taking

said electrical signal out is nolded; a novabl e nenber which
hol ds said rotary contact wheel revol vable and is coupled with said
base board at an end part so as 10 novable in parallel with the surface
of the base board; a switch conprised of a fixed contact
-poi nt nol ded at an end
Fig. 8
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part of said base board and a done shaped novabl e contact point placed

over the fixed contact ‘point; and an L-shaped actuator which
is conpri saMO87/08720i rst arm 15 perpendicular to. the--:.S'-Urfap@Tc{glf.%mzq base
board and touching with an edge of said novabl e nenber and a second
armextending fromsaid first ar8/1, parallel with the surface of said
base board towards said switch to have contact wth the done shaped
novabl e contact point of the swtch, and is attached revol vable to
sai d base board with the crossing section 20 of said first and second
arnms as the pivot for actuating said switch. 2. The operation
type el ectronic conponent of claiml, wherein an extrusion is
‘provided at a certain part on outer circunference of sai d novabl e
menber for contacting with said first armat an end point of said
L-shaped actuator. 25 3. The operation type el ectronic conponent of
claim1, wherein said L-shaped actuator is attached to the base .board
by first in tgng said pivot positioned at the crossing section of
sai d L-shad%ﬁga t uat or 15
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P13914 vertically into a pit provided in said base board and then

lightly pushing in horizontal direction towards sai.d switch

4. The opewetsrmsr2oype el ectroni ¢ conponent of claim 2, wherein sa
L- shaped actuator is attached to the base board by first insEFfARY/0182

sai d pivot positioned at the crossing H¥d6i on of said L-shaped actuator
vertically into a pit provided in said base board and then lightly

pushing in horizontal direction towards said swtch. 5. An
operation type el ectronic conponent conpri sing: aresin nold
body in which a conductive nenber conprised of 10 a contact point and a
termnal is housed; an operating knob for switching the

‘el ectrical signal to be generated at said conductive nenber; and

a groundi ng el ectro-conductive substance insert-nol ded within said

fesin nold body so as to be positioned between the outer 15 circunference
of said operating knob and said conductive nenber. .

Fig.10
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6. The operation type el ectronic conponent of claimb5, wherein said

conductive menber and said grounding el ectro-conductive substance are
formed on aweamsymet al material to be insert-nolded in said resin no

body, and then said conductive nenber and said grounding 28CTAP96/01821

el ectro-conductive substance are electif@® |y separated after being

nol ded in said resin nold body. 7. The operation type electronic
conponent of claimb5, wherein said term nal of said conductive nenber
and a termnal of said grounding el ectro-conductive substance are
comng out of the resin nold body in 25 a sane directional arrangenent
with approximately the sanme | ength. 8. The operation type

‘el ectroni c conponent of claim®6, wherein .said termnal of said
conductive nenber and a term nal of said grounding

16

Fig.I1




CLAI-MS 5. (anmended) An operation type el ectronic conmponent conprising:
a resin nold body in which a conductive nmenber conprised of a contact point
and a ter nmweores7dooused; an operating knob for. sw t%}}g %&2
electrical signal to be generated at said conductive nenber % fﬁng
the outer circunference portion of sai d2g¢fgerati ng knob; and a
groundi ng el ectro-conductive substance insert-nolded within said resin nold
body so as to be positioned between the inside surface of the outer
circunference portion of said operating knob and said conductive nenber.
P13914 el ectro-conductive substance are com ng out of the resin nold body
in a sane directional arrangenent  with approximately the sane | ength.

Fig. 12
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PCT/JP96/01821

CLAIMS

5. (amended) An operation type electronic component comprising:
a resin mold body in which a conductive member compr:.sed of
a contact point and a terminal is housed;
an operating knob for switching the electrical signal to be
generated at said conductive member by operating the - outer
circumference portion of said operating knob; and
‘a grounding electro-conductive substance insert-mqlded
within said resin mold body so as to be positioned between the inside

surface of the outer circumference portion of said operating knob
and said conductive member.
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