SLNPLIFIED ELECTRI C SW TCH CONSTRUCTI ON BACKGROUND OF THE I-NVENTI ON The
present-invention relates to a S|an|f|edéeIectr|c switch construction

i nc i ng novabl e conductive contact menBdfs having a high contact pressure
for king el ectric connection between termnals, and nore pargigcyl 4to (&
such a switch construction which is sinple in structure, stabl &

operation, small in size, and contains an electronic circuit. Various

mechani snms have been devi sed for electric connecti-on between ternminals in.
swi t ches. The known SIMBIAFLRD BIEGTRIC SWERCH reONSTRUGPEM em of poor
contact between contacts of novabl e conductive contact nenbers and contacts
of termnals (hereinafterBﬂ959399EEJQ§¥§§§u§§¥E§$EQ§ions"). Fig. 1 of the

acconpanyi ng draw ngs shows conve iong asvmtch i n_whi a éerninal | a

hﬁs a bridge por fm’@n PEésted’tV\/rﬁ'b‘fF'h A 3 ?%’Wf&%’de A contact of
t he contact ne r ou (o} b of
term nal - ﬁ:rf"g'l trﬁ"élt]bé:& n}ffg&é%yf%t 65&9@%%%)%\, o
cont act 5 i S s I t

t hrough an arng%c% cont{@'rsle l¥aa‘%n%‘ust 0 u kﬁf)e%\é/\ggﬁ gg{r’mlgfﬁlbéa
effectlvel éggyggic&yhééggéuzggkﬁggﬁlfgkﬁgﬁgfg Oand heog@Nt act surfaces

wth tinme cannot e coped wth, and it is necessary to plate the contact

surf ﬁces WigdY il Hrlsy NEd aduathi ghswitcheoonatiyctiabl whidhcbsdsigple
another prior

in structure, stable in ON-OFF operation, small in size,

.and contains an electronic circuit.

Various mechanisms have been devised for electric
connection between terminals in switches. The known
mechanisms have suffered frqm the problem of poor contact
between contacts of movable conductiﬁe'contact members and
contacts of terminals (hereinafter referred to as "bridge
portions®). PFig. 1 of the accompanyiﬁg drawings shows a
conventional switch in which a terminal la has a bridge
portion 2a to which a contact member 3 is fixed. A contact
of the contact member 3 is brought into contact with a
- bridge portion 2b of a terminal lb by depressing one end 4
of the contacﬁ member 3. Since the contact 5 is pressed.
merely by a push against'the bridge portion 2b through an
area of contact, any dust or flux therebetween cannot be
effectively removed. Any oxidized coating formed on the
contact surfaces with time cannot be coped with, and it is
necessary to plate the contact surfaces with precious metal

which is chemically stable. According to another prior



switch illustrated in Fig. 2, a contact menber 7 normally urged downwardly
by.a spring 8 is noved to the right (as shown) to bring a contact 8b of
contact nenber 7 into contact with a brdi §ge portion | Cb of a term nal 9B§§§'
whi | eN¢eepi ng a contact 8a of the contact nember 7 in contact with a br '
portion |Ca of a termnal 9a. This arrangenent is better than the

portion o2 . ! ! . | . .
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el ectronic circuit responsive to operation of a swtch drive unit for

sel ecti ng dintidd Wwitinma ahwidge 3o tion a0¢eiofaian taradmailc 9buehiite. The DI P
switch construction is conposed of ordinary DIP switch term nals connected
to.porti oneedimn &lcnitart B o ile wontamt memberi 7cint conzadtand
accommodated in a casing. Its fabrication requires separate preparation of
a DI P swi twithrad by isidehipartion jita mfad tesmimgladael e@bdgni cecircuit

provi ded thereon and normal |y nol ded .i.n mass Qf resin. Therefore, the
convent i orfATaRgemERY &P 2%&1%’%&1?% the depressionstyDe. S¥ALEH in size. It

ld b i.bl for, he .DI P i t gh-and I -Ci.I.cuit b d
an'| nt ogr FORRERRAS AR HRRS e Soatadt 4 g, Bl REa el "Orp
SW t\*e-hes VESHL ONH tth Y Bt e |BSPLi8d 9¥b. However, there is a

structural limitation against imposing a sufficient contact
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pressure to remove any unwantgd deposit sufficiently from
the contact surfaces.

There is known a DIP (duai in-line packagé) switch
construction having an electronic circuit responsive to
operation of a switch drive unit fo: selecting desiréd
terminals to achieve a certain electric fucﬁion. The DIP
switch construction is composed of ordinary DIP switch
terminals connected to portionslof an electronic circuit on
a printed-circuit board and accommodated in a casing. 1Its
fabrication requires separate preparation of a DIP switch
and a printed-circuit board having ah electronic circuit
provided thereon and normally molded in a mass of resin.
Therefore, the conventional DIP switch construction is
likely to be increased in size. It would be possible to
form the DIP switch and the priﬂted—circuit board as an
iﬁtegral structﬁre. Howevér, pfior individual switches

"used as DIP switches would have a structural limitation



-3- against mniaturisation, and would suffer fromless contact stability
due to a small current to pass through the switch. No good contact would
.uﬁ;obtained if the conventional switch contact nmenbers were pressed agaipst
Qyﬂ’pntacts printed on the printed-circuit board. To avoid this .
stfertcom ng, the contacts on th.e printed circuit board and contact nenbers
there woul d have to be plated with gesd, and woul d be provided with greater
surfaces of conact. i0 The above described drawbacks in the prior art
appar atus have been successively elimnated by the present invention. It is
an obj ect agfeinse priesemuripatéani oAnEovprbYi Bl fe i fiesF el ectric switch
construction -including novable |5 conductive contact nenbers having a high.
contact pred@ce E3ebiakitigSEreter BcSEBRAtET D bet AT & 1idk8s. Anot her
obj ect of the present invention is to proyide a swtch construction which

is sinple §hF SiFEtur e Nos@8BLRe CPRTBRF R bPeP Gt PR 5T T i T %i ze, and
contains 20 an electronic circuit. Jo achieve the above objects, a .
si mpl i fi ed A SATFICE adwist e 8oRSPracti BRT2Edr §Thy Yo the prasent” i nvention ©

compri sgs At J east g;iil%ac' s Qf 9RROgednLhkst;Rg: Se6onds t erpd nal sy @ach having
c

a bridge portion, onductive

this shortccming, the contacts on the printed circuit

®

board and contact members there would have tc be plated 2T
with gcld;_and would be provided with greater surfaces of
éonact;
iQ The above Séscribed 6rawbacké in ihe prior art apparatus
have been successively eliminated by the present

invention.
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ig ar object of the present inventior toc provide a

n

implified electric switch constiruction incliuding movatble

[
o

conductive contact members having a high contact pressure
for making electric connection between terminalis.
Another okiject of the present inventicr is to provide o’

& switch construction which is simple in structure,
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steble in ON-OFF c¢peration, small in size, and contains

2C an
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ectronic c¢ircuit.
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Tc achieve éﬁe above ocbtjects, = éimplifieé electric LT
svwitch construction according.te tﬁe'ﬁressnt invention
comprises at least z pair 6f opposea first ané second
terminals each having a.bridge portion, a cohductive

25 resiiient plate having a tapered end in cqnfronting

relation to the bridge portion of the first termingl

2

and an opposite end connected to the bridge portion of the

ga
hs)



25 resilient plate having a tapered end in confronting relation to the
bridge portion .of the first termnal and an opposite end connected to theg
bridge portion of the * -4- second termnal, a presser for depressing
internedi ate portion of the resilient plate to bring the tapered end int\Q
contdct with the bridge portion of the first ternminal and for causing the
tapered end to'slide across 5 the contacted surface of the bridge portion
of the first termnal, and -a driver for4depressing the presser. The swtch
construction may contain a printed circuit board with an electric circuit

t hereon, the construction being small in size. 10 These and ot her objects
of the inventigg ikl +dSEONE) APPY A s i G R phrekkowbnandeseeir-RbboB of
enbodi ments t hereof when taken together with the drawngs. Figures 1 and 2
are Cross-sectjopaloyi v ofe CUWENTdNg 1200 4Gh@sink5the tBbegwea 3nks an
expl oded perspective view of a rotary switch according to an enbodi nent of
the present inyenbdi ottt g etH tise o rordess peedtiicanalf theewiektt he rotary
switch shown in Figure 3; 20 . Figures 5a, 5b and 5c are cross-sectional
views of switchesmanegbrahdigf¢n otdrimeticditeeers dofendhgopsédgnt acress

" ' 5 the contacted surface of the bridge portion of the
first terminal, and a @driver for depressing the presser.
K.) The switch construction may cortain a printed circuit
Board with an electric circuit thereon, the construction
being smell in size.

10 These an@ other objects of the inQention will beccome
apparent from the following description of embodiments
thereof when taken together Qith the drawings.

'Figures 1 and 2 are cross-sectional view of
conventional switches;

-~

Figure 3 is an explcded perspective view of 2 rotary

-
m

switch according to an embodiment of the present

S
invention;
Figure 4 is a cross-sectionzl view cf the rotary switch
showr: in Figure 3;
2C Figures 5z, 5b and 5c are cross-secticnazl views cf
@ = .
switches according to other embodiments ¢f the presentz
s invention;

Figure € is an exploded perspective view of a rotary
switch according to 2 still other embodiment of the

25 present invention;

-

Figure 7 is a cross-sectional view of the rotary



-invention; Figure 6 is an expl oded perspective view of a rotary switch
‘aceording to a still other enbodi nent of the 25 present invention; Figure 7
i SRNCr oss-sectional view of the rotary swi tch shown in Figure 6;
Fies 8a and 8b are circuit diagranms of a potentionmeter and a chip W)
sel®ctor which constitute electronic circuits on a printed-circuit
board; Figs. 9a, 9b, 9c are cross-sectional views of sw tches of other
enbodi nents; Figs. 10 and 11 are fra&grentary views illustrative of
operation of the switch shown in Figs. 3 and 4; Fig. 12 is a fragnentary
perspective view of the switch shown in Figs. 3 and 4; and Figs. 13(a) and
13(b) are perspective views showi ng a process of manufacturing a novable
contact nmerErtSh R svit CHE&WSEWT in Figs. 3 and 4. DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBQDIVENTS A ratary .sw t%h .accor di ng,to an enbodi nent of
the present invermion for Bindry 28&t Finge Fof *&BT8PECEf ofii ¢

potentiometer and a chip selector which constitute

electronic

a—



cirrcuit will be described with reference to Figs. 3 and 4. The rotary
switch conprises a casing 11 shown by the dotted lines in Fig. 3 supporting
four output terminals 12a through 12dRnd a single common input term nal
whi ch\are attached in place by insert nmolding. The input terminal 13 has\&
bridge portion 14 to which there is affixed as by fusing a contact body 15 -
in the formof a conductive, resilient netal plate. The contact body 15 has
f our- novalilrewidst ant anprisrted-tdarauitobyparddd ext ending fromthe portion
thereof fixed to the bridge portion 14. The contact nenber$ 16a through

16d are bent atFidfei Papr AbnPc args cnassmsest iopadr vigwsapd have di st al

ends 17a through 17d punched out, thicknesswise to forman acute angle 17e’
(Fig. 13EWhtches ihother A B@ntS: of the arrow X to direct a vertex

P (Fig. 13(b hape S t.r.i angul ar ram.d ol ygqnal ramid) i_n

COI(’l'f rgnt i né pelpg’tq%’nqtog ‘Hﬁ dde a&%r #ﬁ?gyef%?rtyh&p gigg}’s%égét’ﬁ) ey, of
the termnal s Jd2a t h 12d. int.er jat r4i,qns of the contact
menber s Wfﬁ%ﬁ’bﬂfbﬁ%%aﬁﬁ&ﬂvgg’s%g& h &t gx%g‘dlt?‘;éhaped as triangul ar
pyram ds and agiig t opt:act _an 17a t hrough
17¢g are broughtcﬂlid;'t oﬁgo]i{yntg- t?g_a%m n?’aﬁ?}gg"vﬁ%v&h&&%ﬁ 8§e(é%8rt I ons 18a
through ls3d dch IJRAE i HiGfs .Peend @ ;C@Hgct on the order of 100 [ERR] on

the bridge portions 18a through 18b, respectively. At the sane tine, as
shO\Qn n Figs. 13(a) and 13(b) are perspective views showing a
[
process of manufacturing a movable contact member in the
switch shown in Figs. 3 and 4.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A rotary switch according to an embodiment of the
present invention for binary Settings for an electronic
circuit will be described with reference to Figs. 3 and 4.

The rotary switch camérises a casing 11 shown by the
dotted lines in Fig. 3 supporting four output terminals 12a
through 124 and a single cdmmon input terminal 3 which are

LS attached in place by insert molding. The input terminal 13
has a bridge portion 14 to which there is affixed as by
fusing a contact body 15 in the form of a'conductive,
resilient metal plate. The contact body 15 has four

os movable contact memberse l6a through 16d extending from the

| portién thereof fixed to the bridge portion 14. The
contact members l6a through 16d.are bent at their proximal'
ends and urged upwardly; and have:distal‘ends 17a through

174 punched out thicknesswise to form an acute angle l7e

(Fig. 13(a)) and bent in the direction of the arrow X to



Fig. 11,

B»espon
fed-li
any fl ux,

each contact end fornmed ,as the cutter bl ade edge scratches the
di ng bridge portion fro&bthe solid-line position to the

ne position as the tapered contact end is depressed. Therefore,;

dust or dirt, and oxidized | ayer- on the bridge portions 18a

! e
thaprede | 8dvepede™®VeRi P! PI kPN sRapdE £PYa actiamd@rdhe contact surfaces.

VWile in.
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contact b

portions

the illustrated enbodi nent .the contact nenbers 16a through 16d are

{Pol PEoRLTTEYr £R1E CL n t ESHE Pt iy i) 4o £ O act body 15, the

ody 15 may be dispensed with, and the contact nmembers 16a through
16olr idiye bpot t konls r ESPechryagl 18bf oréspesiepesricntos ighd term nal bridge

(not shown), so that four independent input-output circuits may be

prérrmiealshib2a cthrqugini 1 2d. al When ninteosediate [poxstsigms £ st eel bal | s 20a

t hrough 20d hel d respectively in holes 22a through 22d in a . holder plate 21

di &k seenbast cnembermntéa i throughbtéd awe depreagedodhe he steel balls 20a
0d_serving to depress.the vertexes P of the contact nenbers 1l6a

t hrough 2

t FYSLEFe%d® §

i

b ﬁwe&f{,{@_é&i_%gﬁit r@éﬁfé& Whn th,?eocg}f e bottom of the casing

ol der plate | Xe n place by beln %ﬁessed down to

r gsdrt Pond V180! ehEowgh 1163 COHt ifdose a high pressure contact

on the order of 100 k_g/mm'2 on the bridge portions 18a

through

18b, respectively. At the same time, as éhown in

Fig. 11, each contact end formed as the cutter blade edge

scratches the corresponding bridge portion from the

solid-line position to the dotted-line position as the

.tapered
dust or
throuéh
contact
contact

~_contact

body 15

through

contact end is depressed. Therefore, any flux,
dirt, and oxidized layer on the bridge portions 18a
184 is removed or broken to thereby activate the
surfaces. While in the illusfrated embodiment the
members 16a through 164 are connected to the comhon
terminal 13 via the contact body 15, the contact
may be aispensed with, and the contact members l6a

16d may be fixed respectively to four independent

input terminal bridge portions (not showni. so that four

independent input-output éircuits‘may be provided.

The rotary switch also includes four pressers or

- steel balls 20a through 204 held feSpectively in holes 22a

through

224 in a holder plate 21 disposed above the contact

N -
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menbers 16a through 16d which are urged upwardly for thereby positioning . _ .
the contact ends 17a through' 17d in upwardl | spaced relation to the bri "
porti-ons 18a through 18d, respectively. The holes 22a through 22d in t{e=¥U
hol dgr, plate 21 are positioned over internmediate portions of the contact

Z?Z?ﬁéssiﬁiwteﬁ %%%“;ﬁgdfnigﬁéﬁcéﬁéf' thncpepsrebafhe 26%2&5%%%@%6%“?&233%

20 AN un t 22d, ' T

Sveel bl |5 85 ipRT 52y feBshas, EReceEtebd R.OE SR8 pOREREE, b¥fbkeen ougy

16d. normal I'y Pekg %g?hnikdthg EB@EEivéﬂﬁtaCQthhbﬂaegobgﬂiepﬁﬁt§521 so that
aF s “26& Chr 5agh ]

the steel b have portions exposed above the upper

surface of ghppbekdar ipl @he disikbenit by &t gahrbakl sedfast Psonelineld are
depressed, they | ower the contact nenbers 16a through 16d, respectively, to

cause the t apeaad inderaghlengarfieet bfothe ¢d68ihgt blahtt dismetohtatlywith
the bridge portions 18a through 18d and then force the contact nenbers

16a t hr oughopposticef lcoxrneérenthediepft andnabseo bieat apate@4coORiget 4énds 17a
through 17d to scratch the bridge portions 18a through 18d, as j!Ilustrated
in Figs. 10ddsposed detweenh&heagontactomemberendfbizidbeheraughelatieon only
cohtact the bridge portions 18a through 18d but al so s¢ratch theem under a
“hi gh cont acPEptdes FasingndlunndiieeotPeEi Bhats: 2r 18, EAxgd dpr PlagaspPy

flu§,'and Oéhgh%e%fgggedq 6%%nt%a%g§§liently hold down the contact
.v'

members lé6a through iGd which are urged upwardly for
thereby positioning the contact ends 1l7a throuéh 174 in
upwardly spaced relation to thelbridge portions 18a £hrough
léd, respectively. The holes-zze through 224 in the holder
plate 21 are poéitione& over inﬁermediate portions of the
contact members l6a through 164, respectively, and have a
diameter Iarger than.that of the steel balls.20a throuéh
20d. Therefore, the eteel balls 20a throﬁgh 20& can move
verticlly in the.holes 22a through 224, respectively.' The -
N4 steel balls 20a through 204 are raised by the contact
members l6a through 164 normally held against the lower
-surface of the holder plate 21 so that the steel balls 20a
through 20d.have portions expoeed above the upper surface
o of the holder plate 21. When the steel balls 20a through
204 are depressed, they lower-the contact members lé6a
through l64d, respedtively; to cause the tapered contact
ends 17a through 174 into abuﬁting.contact with the'bridge

portions 18a through 184 and then force the contact. members



be renoved fromthe bridge portions 18a through 18d which are then
‘adiDated for reliable and stable el ect®c contact with the contact nenbers
16¢4 hrough 16d. Wile the contact nenbers 16a through 16d are shown as
being depressed by the steel balls 20a through 20d, the contact menbers Gha
t hr ough Ll thgough pkéet stel fhexvdewhwabdlynto cenable fheatttaperad es such as
cylindrical bodies or rods with rounded heads provided they can be snmoothly
engaged $Rn%RCGE | srds (Mt cehneugh ol 24 o) seratale hhss dridge purtdtonsenber s

16a through 16d until they f]lex downward]y. Wth such an alternative, the
cont act rough 8o dbtesEsated i F s o WGkl -al IS4RGe cul ar
shape w

jecti I I 20 h h 20d '
corbot 1 v aFRed ShfLag ! %ﬁ‘%@‘fﬁﬁquﬁeﬁ@ﬁéﬁl"sé?cmq_é_a(?n s
| . L0 s ' ' ons o
cognent ShEEridde (fodhidds D54 ERtolth 1AM e HIA0 SR ddh Hildd 015

paths a ddderod Kigk okt det {Prdssurd g%vﬁfr&rﬁﬂnt‘.’@d %l iy Tmd - [ERR.

Since any steel ball 20 positioned be he surface 26 I's not- depressed ‘
(Fig. 4)such dsiedirt; edwsndi fipuxprandtoxidbasd léoakt psexh tddyighel ow is not
In contact with the output termnal bridge portion 18, and hence no

el ectri chaurempved fHraomiuthel bridge hportigns X&a nthmadudi?.ldhwhkitatel ball 20 ®

positioned bel ow one of the - ) .
are then activated for rellable_and stable electxlc contact

] ~r
3

with the contact members l6a through 16d. "J

While the contact members 165 through 16d.are shown
as being depressed by the steel balls 20a fhrough-ZOd, the
contact members l6a through 164 may be pressed downwardly
by any othei suitable bodies such as cylindrical Sodies or
rods with rodnded héads provided they can be smoothly
engaged by a driver_(described later on) and depress the.
contact members l6a through 164 until they flex downwardiy.
With suéh an alternative, the contact membefs_lSa through
164 may have be of é substantially éircula: shape with a
smooth projection.

The steel balls 20a through 204 can selectively be
depressed by a rotatable driver 25 (Fig. 3) having on its
back cam lands 27 (Fig. 12) projecting from a surface 26 in
positions of segments separated radially and circumfef- |
entially along four circular paths a through 4 according to | ="
numerical weighfing of 20 - 23. Since any steel ball 20

positioned below the surface 26 is not depressed (Fig. 4),



cam lands 27 is depressed, and hence the contact nenber 16 bel ow t he
depressed steel ball 20 is cdused to contact Qhe corresponding bridge
porti-on 18 which is then electrically connected to the input term nal 2
i ssua_an electric. output. By rotating the driver 25 clockw se or count¥
clockwise in the directiion of the arrow 28 (Fig. 4), the signal fromthe

i nput term Rgle L3dresiRiddiiP bl AY ndber Ad A SpRidd Alkereta 1dy Quoh 12d
according to the angul-ar di splacenent of the driver 25 (angularly oriented
to one of nyFeln doriitHIGh £1P tHe TUtpd tetnd riddV dridye fPdrtidn 148,

nuneri cal value can then be produced in 4-bit parallel binary notation from
t he out put te@drhenice Ita elwchmic it pisp del eriodured & romitthet caxplwitnat i on.
An O-ring 34 (Fig. 4) is nounted on a shoulder around a central shank of
the driver Xermimalnde ndny rifesd thadlg 20 iposditigingdethelom |opep@foshee
ridges 31 placed in slots, 29 .in a corrugated surface of the driver 25. The

colh/er 32 i s GAMdARR &7 e ERISRPeAr ARA hange thhe qantagle memhery, 16 )

_ : od. i . o 4 h R ¢ i t
For bi nary. Seie: g B Sreel L0 s, faydtd Be BB bR s
e e ° _ . : | . oy
: 2" ggp},\?gab:éegét{ed&zﬁ og}dh. [ g@gz‘é\ﬁ%%@%’%ﬁ? t‘Mis hl glg%l e dri vlgerc%%gg' 1 ﬁ(r)]vvlnon

in Fig. 5a Riidiud Q) i bWt I Wd dksife Wd e1eduahker rod 37

as shown in _
.\Jf output. By rotating the driver 25 clockwise or counter-

clockwise in the direction of the arrow 28 (Fig. 4), the -
signal from the inpﬁt terminal 13 is delivered selectively
to the terminals 12a through 124 according to the angular
‘displacement of the driver 25 (ahguiarly oriented to one of
numbers "0®" through "9" inscribed on a cover 32 (Fig. 3).
A numerical value can then be prdduced in 4-bit parallel
binary notation from the output terminals 12a through 12d
deéendent on the contact combination.
An O-ring 34 (Fig. 45'is mounted on a shoulder around

a central shank of the driver 25. An indexing ring 30 hés
a pair of diametrically opposite ridges 31 placed in slots
29 in a corrugated surface of the driver 25. The cévér 32
is piaced over the casing'll and fused thereto. The switch
construction as thus assembled is shown in Fig. 4.

. " While the rotary switch for binary settings have been
shown and described, the present invention is in no way
limited to:such a switch construction. For example, the

invention is applicable to a éliding SQitch having a



Fig. 5b, or a pushbutton switch including contact nenber 39 having a _
presser projection 38 as shown in Fig. 5¢c.*™Wth the switch of the foregoing
ekf:gfnent, as described above, the novable contact nénbers conprise )
cofiictive resilient plates having ends punched to form acute angl es” andj
bent into vertexes shaped as pol ygonal pyramids disposed in confronting
reIation5¥%ﬂ%§#%1ﬁ§}vﬁFiaﬁea§0$¥?%m31%n81%pp%%it% R¥RRPYL San s tetther

term nal brijdge portions. Vhen_internediate.por%iqps of the contact nenbers

are depria%ing anheushbPutkon 36 jBiehy JRRSheE FAds/ (3R FBPM &P contact ends
th f t the brj ti d . hi gh t act d at
the. cand® L9 meshr cOF afoRtEbEUEHER PelEin o ac] niing n, SO iRk ARRRaRls to |
tch ' ' , . . f qirt. , d i di zed
conti ng 39 PRELRY A 0BFEEEEE pE0iLIloR e aisndul 1p i, AET DXL ECG

cont act S!JrfaCﬁ.%tHfthEesbi{:éHeoPoéﬁéof‘éréééiﬁ?r&ﬁ-ﬂ&éiméﬁ'@_ Ltch
construction of the invention is capable of stable and reliabl e swi tching

oper at i ofleséPilbeéadnabovesethé afopabbé Ngontactihembers f comprdde current. 3
Wth this arrangenent, there is no need for plating the contact surfaces

wi th golcomductiverreahllieht plates hawvinguebdsnpuschedpte formstructure and

hence quite inexpensive to manufacture. Figs. 6 and 7 show a switch *
const r uca¢ete aangles ngndobanbt hato cvestiexest shaped as pel¥genakonic circuit

i's

pyramids disposed in confronting relation to terminal :;;
bridge portions and opposite ends_fixed to other terminal
bridge portions. When intermediate portions of the contact
members_a;e depressed, the latter are moved down the cause
the tapered contact ends thereof to contact the bridge
portions under a high contact pressure and.at the same time
are caﬁsed to flex to enable the tapered contact ends to
scfatch the bridge'portions, so that any flux, dirt, dust,
and oxidized coating on the bridge portions can be removed
or broken for activating the contact surfaces of the bridge
portions. As a result, the switch constrﬁction of the ~
invention is capable of stable and reliable switching

operation, and can be used for passing or cutting off a

small current. With this arrangement,'there is no need for

L

plating the contact su:faqés with gold or silver, and the
switgh constrhction is simple_in structure and hence quite
inexpensive to manufacture.

Figs. 6 and 7 show a switch construction.according to

another embodiment in which an electronic c¢ircuit is



I ncarporated therein. Like or identical parti in Figs. 6 and 7 are denoted
F

by like-or identical reference characters inlFigs. 3 through 5, and will %)

not be described in detail. As illustrated in Figs. 6 and 7, output (2%
ternlnals 12a through 12d anhd a conmon input term nal 13 have vertically
separated bri dge portlons 18a through 18d and 4l1la through 41d, and 14 and

42. These upper and Io bri dge i ons, ve tlcall Wi,
pri nt ed- C|Hﬁﬂ9°qﬁﬁﬁﬂ WH?WF ;hgﬁ |§%bsé§ on 95 Igwer

fg”na(r:\gl t ggr are cg;rgeec#é%%é ggghﬂﬂes %?eéé}[)%le port | ons q‘]@ougﬂpzad

and 42 respeg] ipRly. 1P CALSEGHO™ C-drid Gt st lwsdéﬂcxtﬂfé@rﬂnnﬂ%d:aﬁllmu' t
board 40. The connected bridge portlons and the printed-circuited board are

mol ded integral |y g@diiDustrhted aimapigi. 16.af 1 usutipitegrerminals dizag and
pl acing the assenbly in the casing 11, the switch construction can be
greatly redugipfoudgh S12é&. andhe coynmesn bhipige pernimal IBdave oegttik®dlynd 14
are placed on an upper surface of the printed-circuit board 40. Although
not shown, tseparateddbridgeipotbions 4083 tEhxdudinsl 8d mnbdlafthugugnal s

W th jOIned | ead wires extending outwardly of ‘the casing 11. The el ectronic
ci4cuit on t4ﬂedpr¢h@elal4 card 42 bo'&h%ﬁﬁldlw @pprieeer, bridan RaRHIans,

h Fi 8 | ect in, Fig. 8b. tent t
of Fig, oa nieroueel Ly CORAREE h PSSR o bR A

SE|€M;'VE|y féé€§3%93|319C£P£039§b3E§H'&ﬁigdigger surface thereof.

The output terminals 12a through 124 and the common input
terminal 13 are connectedithrough the lower bridge porﬁions
4la through 414 and 42 respectivelylto electronic-cireuit
portiohs of the pfinted-circuit board 40. The connected
bridge portions and the prihted-dircuited board are molded
integrally and hbused in a casing 11. Bg_thus integrally
molding and placing the assembly in the casing 11, the
switch construction can.be greatly feduced in size. The
upper bridge portions 18a'throﬁgh 184 and 14 are placed on
an upper surface of the p:inted-circuit board 40. Although
not shown, the printed-circuit board 40 itself has a number
of terminals with joined lead wires extending outwardly of
the casing 11. . |
" The electronic circuit on the printed-circuit board
2 . 40 may comprisé a potentiometer as shown in Fig; 8a or a
chip éelector as shown in Fig. 8b; The poﬁentiometer of
'Fig. 8a includes a common tefminai COM which can be

connected selectively to terminals a through d by brinding



.one_of the contact nenbers 16a through 16d into contact-with a
CEESESponding one of the bridge portiof® 18a thrdugh 18d of the output

t &inal s 12a through 12d. Wien the conmon ternminal COMis thus connected
to one of the terminals a through d, an applied voltage Vcc as divided &5
resistor [ERR], [ERR] or [ERR] is obtained froman output term nal OUT

The chi pneecbdécttie contectamesdbensFilga 8hricaghalédminhot gontaat COM whi c

. can be connected selectively to termnals a through d in the sane manner as
t hat of wikh porerriespondingf oaegofgihe \Wrddgehporsinna L8anthapughM i s
coupled_to one of the term nals a through d, one of output terminals a

t hroughl8d @fi Shecoutpyotesmipalfeldde through 12Ani nBhenathar ough d t hat
has been connected to_the CQHWDE t er m nal IS chan?ed fromthe potenti al

of a di FPEEARy SerRdaalc CMpis; ERus, conRest T §Op8PENPFaFR® The chip sel ector
can ho or . t # LI nt _t.0_prQui an,out put in_aJ.binary code. Mre

speci f},\%ﬁ‘?fﬁgﬁﬁea SRRSRERIES 8%&%\5 %?iﬁé‘%ﬁg#&ﬁ 28| f’§zl"€k§FéhPed with
ERR] - apPpl UL ik f SRl e 1.1.eh I nchroni sm#

o obt aF RosEar R pRR:GR Ke) 18] obalitd B alC oRtbhE Elrhipay 0N O

Al t houghuirn tﬁ?zeﬂ&:‘h&?@%@%&o@f ikl estrdte@dndighesponmENantémAsRl oyed in o

the potentioneter and the chip selector are all resistors, capacitors,
di odes, termimailc CoMewhich cap be conthected aedectivbRyr e€si stors. The casing
11 and the cover 32 may be nol ded of a ' .
terminals a through 4 in the same manner as that of the W/
potentiometer of Fig. 8a. When the common terminal COM is
coupled to one of the terminals a through 4, one of output
terminals a' through d' which éorresponds t§ the one of the
terminals a through 4 that.hés been éonnected to the common
terminal COM is changed from the potential of a divided
voltage Vcc applied to the ground potential. The chip
selector can hoﬁever meeﬁ a requirement to provide an
output in a binary cbde. Moré specifiéally, the terminals
a through 4 hay be numerically weighted with 20 - 23, and a
plurality of terminals may be switched in synchronism to !
obtain parallellbinary codés from the output terminals a'
through 4'. . _ _
Although in the érrangements of Figs. 8a and 8b the
compﬁnents employed in the potentiometer and the chip
selector are all resistprs,-capacitors, diodes, or logic
eleﬁents may be used_in place of the resistors.

The casing 11 and the cover 32 may be molded of a

thermosetting resin. However, the manufacturing control is



the tenperature at which the’resin is set islggﬁ1(280 C.for exanpl e)

it takes a long time for the resin to set. vAere the parts are nol ded
therfy- plastic resin, the manufacturing control is easy and the cost is

| ow because the nolding tenperature is relatively low (170 through [ ERR]

for exanpl e)awkwhrtdiesimdeli tige prempesatakesat which e imssiof is neet Ws | e
the casing 11 and the_cover :32 of thernoplastic resin are thermally :
def or mabl e dvigts 0628020 Bor t éxample) randf bt cbakés a hbonyg i trimsl-for ckhe boar d
40 which is made of ceram cs, glass, or epoxy resin for_increased nechani sm
or physical xRsimstensetst bhere ythedpartenate nolded ofhad ReMP11 and the

U oy H AT e, RSB Eo PR B L LETEARE i ™ °
it e R
o1 CT0: oY Lol SESOETELLOBendBly L LS Clkishns

7, the presepird@VE&NEhEPt| et fod oAk ihel IRHi1e EheNcdstnd ITh and the
cohstruction. For exanple, the invention is applicable to a sliding swtch
having a sl i¢odér 32i g€r tRermophasvici Pesif. abe, thepmsl byt deformabld havi ng
a pushbutton 36 with a

W, and softenable, they are reinforced by the printed-circuit

thernosetting resin. However, the manufacturing control is awkwar d s%gce
'43,-

board 40 which is made of ceramics, glass, or epoxy resin
for increased mechanism or physical dimensional stability
and strehgth. Where the casing 11 and the cover 32 shown
in Figs. 3 through 5 ére made of a thermoplastic resin, a
reinforcing board (with no electronic circuit) may be
placed in the position of the printed-circuit board shown
in Figs. 6 and 7 td strengthen the components for increased
mechanical or physical'dimenéional stability and strength
against thermal deformation.

While the rotary switch for binary settings have been
shoﬁn-and'described with respect to Figs. 6 and 7, the
present invention is in“no way limited to such a switch
construction. For example, the invention is applicable to
a sliding switch having a slidable driver 35 as shown in
. Fig. 9a, a pushbutton switch having a pushbutton 36 with a

pusher rod 37 as shown in Fig. 9b, or a pushbutton switch
including a contact member'39 ﬁaving a presser projection

38 as shown in Fig. 9c. In each of these alternatives, the



pusher rod 37 as shown in Fig. 9b, or a pushbutton switch including a

C act nenber 39 having a presser projecflen 38°as shown in Fig. 9¢c. In
eagg of these alternatives, the printed-circuit board 40 is disposed,in
the*.swi tch casing. Wth the switch construction haV|ng an electronic \&
circuit cqontained therein, as described above, printed- circuit board

wi t h -an PRLStEdnAirait hoand &b He P&%p&t“at@ﬁ)lsﬁ%ﬁht S3siPg -not

enpl oyed, but a DIP swtch. nd a r|nted ci.rcyit boarqdq wi,th an electronic

circuit ther eB‘rf-té’r d-he s rYcHRam Having, am #LeSEO/MECei rcuit boar d
sandwi c orti nd di sposed in
t he caspﬁgc er('g Ot?ﬁé’% %w cons@s&gﬁb%r# %g’%a%'t & %ré’lnl% N size. In
additi ol Jhy SR é*féﬁﬁr IOBAA C UHBELdnY andl i ent plates
havi ng en nc t rn1acute angl es an ent -1nto vertexes shaped as

triangulgdp M@nm AR htd) dot fdnlidyed " B! 12010 ldit@nalngbr i dge
portions and opposite ends fixed to other term nal bridge portions. Wen
i nt er e rd nd-cincwiit thoambMitt arerdlesct rand o eyireasidd tHelreonat t er are ¥
moved down the cause the tapered contact ends thereof to cofitact the bridge
port i onanendarterdgrajiyx @utactoge thesu e thhdhet prtia tedivweitriowd tabeacdused t o
flex to enable the tapered contact ends to scratch the bridge portions, so
t hat anysqqdﬁ@cbﬁ‘i tbetean . URRPH@NA ﬂéﬂ%eﬁqwf@ﬁ- thrd dge RALtIONSi ons can

be rennve oy. broke
éxsposeglln the casing. Therefore, the switch \J

%

construction is quite small in size. 1In addition, the .
movable contact members comprise conductive resilient
plates having ends punched to form acute angles and bent
into vertexes shaped as triangular pyramids disposed in
cohfronting relation to terminal bridge portions and
opposite ends fixed to other terminal bridge portions.
When intermediate portions of the contact members are
depressed, the latter are moved down the cause the tapered
contact ends thereof to contact the bridge portions under a
high contact pressure and at the same time are caused to ~/
flex to enable the tapered contact ends to scratch the
bridge portions, so that any flux, dirt, dust, and oxidized

coating on the bridge portions can be removed or broken for

u

L4

activating'the.qontact_surfaces_of the bridge portions. As
a result, the switch construction .of the_invention is
capable of_stablé and reliable sﬁitching operation, and can
be used for passing or cutting off a small current. With

this arrangement, there is no need for plating the contact



activating the contact surfaces of the bridge portions. As a result, the
swi tch construction of the invention is capable of stable and reliable -
swi t ¢hi ng operation, and can be used for passing or cutting off a small @
curgent. Wth this arrangenent, there is no need for plating the contact
surfaces with gold or silver, and the switch construction is sinple in
structure and hence quite inexpensive to manufacture. Thus, there is

provi ded-in accordance with:ithe 5 inventA\&n a sinplified electris swtch
structure which has the advantage di scussed above. CLAIMS 1. An

el ectric switch construction conprising: (a) at |least a pair of opposed
first and second termnal s each having a bridge portion;, (b) a conductive
resilient plat@HAEKG ¥ittp&réd ST séhdcdirspBSecln e nsEbheh ot e ¥t ¥an on
to the bridge porti.on of said first term nal and an opposite end connected
to the bridge pér 8% i6f 1SaSFT8EE8RE PRANPRRFS BRITE PREXRENSFVR TRpressing
an i nternedi at e hord icocrar%f said resilient plate to bring said tapered end
ifto 10 contact W tH the "bridge portion of said first term nal

Thus, there is provided in accordance with the
& invention a simplified electris switch structure which

128 the advantage discussed above.

[V



and for causing said tapered end to slide across the contacted surface of

t he i dge portion of said firs. termnal; and (d) a driver for depressing
sai resser. 15 2. An electric switch con g to cl ai,m
1, rein said presser conprises a steel baI ]mm Ilm(nm ng a hol dgf
plate hol di ng down said resilient plate and haw ng athoke positioned over
said intermm diate portion of the re5|{$>nt pl ate, said steel ball being 20
placed in said hole and pushed by said' Fesilient plate so as to be partly
exposed out of said hole. 3. An electric switch construction conprising:

(a) a printed-circuit board with an electric circuit thereon; 25 (b)
at least a R i f first and second termnals connected to said electric
circuit on sard@-printed circuit board, each of said termnals having a
bridge portion; (c) a conductive resilient plate having a tapered end

di sposed in;conkroRhieRgrEel abieBnt Bokhberbét dae &dppfgirog of said first
termnal and an opposite end connected to the bridge portion of said second,
termnal; (d) a(pnessenebet depeessbngoppos &b ef Nesit ades posddn of said ¢
resilient plate to bring said tapered end into contact with the bridge

portion of sairdihianst ekehnhraingOaahdi ﬁge pavsiomg; said tapered end to S|Ider
across the

{b) a conductive re5111ent plate having a tapere

[

o) end disposeé in confronting relatiorn to the bridge portion \ /
of said first terminal and an opposite end ceonnected
tc the bridge portion of said second terminzl;

(c) 2 presser for depressing an intermediate portion

of s8id resilient plate to bring said tapered end into

[}
L]

contact with the bridge portion cf sazidéd first termi

e
m
Yot

)

. ané for causing said tapered end to slide acrcs

m

the

contacted su*fahe of the bridge portion of szid firss

terminal; and

{d) a driver for depressing saié presser.

. . -/

€. An electric switch construction according to claim 1

[ ]
m

wherein said presser comprises a steel bali, further
including & holder plate holding down said resilient

piate andéd having & hole positicned over saié intermidiate

«\

wy

portion of the resilient plate, said steel ball bein

n
(]

placed in said hole and pushed by szid resilient plate so

L A

as to be partly exposed out of said hole.
3. 'An electric switch construction comprising:
{a) a printed-circuit bcard with an electric circuit

thereon;

n
(8]

(b) at

bt
@
[\
n

t & pair cf first and second terminals

31



contacted surface of the bridge portion of said first termnal; and (e) a
driver for depressing said presser. 4. An el ectric swtch tonstruction
accordlng to claim15 3; wherein said presser bal
further including a holder plate hol ding down. gm'fm @ﬂi @'E\te and
haviMg a hol e positioned over said |nterned|ate=pomt|0 eS|I|

pl ate, said steel ball being placed in said hole and pushed by said
resilient 20 plate so as to be partly expdbed out of said hole. 5. An

el ectric switch constructed and arranged substantially as herei nbefore
~described with.-reference to and as iIIustrated in Figures 3 to 13 of the

aconpanylng dr@&% gétec to said e1ectr1c circuit on said printed circuit
bocard, each of said terminals having a bridge portion;

{c) a conductive resilient plate having a tapered .

.ge

ené disposed in confronting relation to the bridge
K 5 portion of said first terminal and an cpposite end
connected to the bridge portion of sgid second termingzl;
N\ {éd) & presser for depressing an intermediate portion
of said resilient plate to bring said tapered end into
contact with the bridge portion of sai¢ first terminal
10 ané¢ for causing said tapered end to slide across the
| contacted surface of the bridge portion of said.fi st
terminal; and
{e) a driver for depressing said presss
4. An electric switch construction according to claim

3, wherein said presser comprises a steel bezll, further

[
o))

inciuding a holder plate holding down s2id resilient
plate and having a hole positioned over said intermeciate
porzior of the'resilient plate{ said stesl ball being
plaﬁed in seid hole and pushed by sz2id resilient
2C plete sc &s to be partly exposed out of szié hole,
5. Ar, electric switch cbﬁstructed anéd arranged
SN substantially as hereinbefore described with feference
te and as illusirated in Figures 3 to.13 of the acompanying

drawings.




