7135518 -1- AN ELECTRI C SW TCH The present invention relates to a
si.nplified:electric switch construction. In many kinds of conventi onal

descr et e-conponent swi tches such as sliding switches and toggle swi tches,,.-;j

opposed and 5 spaced contact elenents are directly connected together by-3&
push menber or indirectly connetced together via a noving contact elenent
to provide electrical coupling therebetween. Generally, in a duaD-j® & B8
pac&ge, _abbreviated DI P, making use of such a switch, electrically
connected are 10 opposed ones of juxtapoged rows of term nals rather than
adj acent termnals. This conventional package is difficult to mniaturise.
Further, miniaturisation of.a dual-in |line package in which adjacent
termnals are electrically connected together is also limted, if it has
t he sanme construction as the_asnggRcramal SUisChet e- conponent switches. In

~addition, the contact condi- tion of contact elenents may introduce
probl ems. Another dual-in line package has al so been hereto- fore known in
whi ch switch drivilihg paesieots iavensébacreyergs to a simplified

electric switch construction.
In many kinds of conventional descrete-component switches

such as sliding switches and toggle switches, 6pposed and

S spaced contact elements are-directly connected together bf
a push member or indirectly connetced together via a moving
contact element to provide electrical coupling therebetween.
Generally, in a duai—in line package, abbreviated DIP,
making use of such a switch, electrically connected are

10 opposed ones of juxtaposed rows of terminals rather than
adjacent terminals. This conventional package is difficult
to miniaturise. Further, miniaturisation of a dual-in
line packége in which édjacent terminals éré electrically

connected together is also



ot

.actuated for providing a desired electrical connection between desired

R nal s via an electronic circuit incorporated in the package. This DIP .
h.has terminals which are simlag-to those of ordinary DI P sw tches s
dare connected to sonme portions of an electronic circuit fabricated on a
printﬁq hoard or_ the |like, the switch being enclosed in a casing. This

swi t cH¥BReS 4 - F ddo e D RRE)  SaNk ARAS HHY &spitpes Gonvengi@na lsepar as.s
print ard, which has. electronic cjr.cuit fabricated theregn and i's
usual I%}ste)c Ca{’-&&%ﬁ%e&%ﬁfgﬁ% ebselén' rrar#neraideg . l,géldo%%en&loyf&a&tc&? Jction

wher e 3 dJ RSWdithde didfedtd §HP! i diddadtd drdidaioard is contenpl at ed.
However, the construction of the conventional” discrete-conponent switch for
use in a DI P swidrdtrigequii-i | 10ed gl @1 ikerd Weredld-on.
Further, since the switch handles mnute electric current,-the stability of
the CcEUReCikmival dmiwiich ewited qeidimnporzivis el sl eddiveianpl e, even
I f contact portions printed on a printed board are pressed by neans of the
cont acictaiaeentfcof prowdioly avdesired mhagtriioad conmstatuicn detweeyood
contact will not be made. Therefore, it is required that the -3- contact
port i cyesigfed Heyminalal Wenran MEIITAHES it dnaernonated dired wit h
gold and that the contact ) ) .

the package. This DIP switch has terminals which are similar

to those of ordinary DIP switches and are connected to some

portions of an electronic circuit fabricated on a printed' Q;
board or the like, the switch being enclosed in a casing.

This s&itch tends to become bulky, because it uses a DIP switchn
and a separate printed board, which has an electronic circuit
fapricated thereon and is usually encaséd in a molded resin
matgrial. Accoradingly, a construction where a DIP switch is
made integral with a printed board is contemplated. However,
the construction of the conventional discrete-component switch
for use in a DIP switch does not allow a considerable minia-
turization. Further, since the switch handles minute electric
curreht, the stability of the contact state at its conﬁact e
portions is not ensured. For example, even if contact portions
printed on a printed board are pressed by means of the contact

element of a switch having a conventional construction, a good

contact will not pe made. Therefore, it is required that the



area of the contact portions be made | arge. The above-descri bed drawbacks
in the prior art 5 devices have been successfully elimnated by the present:
ipvention. It is an object of the present invention to provide an-electriaE§9
switch construction which is sinple in structure and capabl e of effecting
its swtching 10 operation stably. It is another object of the invention to
provi de an electric switch construction of this kind which can be quite
nini%ﬁurised, and whitch can incorporate an electronic circuit. The
invention is defined in the clains appended hereto. Various enbodi nents
wi |l now be described with reference to the acconpanying draw ngs. Figure 1
is a cross-sectional view of a switch 5 aécording to the present invention;
Figure 2 is a plan view of the switch shown in Figure 1; Figure 3 is a
cross-sectional view of the switch shown in Figure 1 when the push nenber

of the swtch hcaésntbe n rg?‘\{:?%ntsootfh%hrei gmlhtg‘g boargi S eof4 él?e a partially
cutaway plan view of anotheér :
contact element be plated with gold and that the contact
area of the contact portions be made large.

The above-described drawbacks in the prior art

S5 devices have been successfully eliminated by the
T present invention.

It is an object of the preseﬁt invention to provide
an electric'switch construction which is simple in
structure and capable éf effecting its switchihg

10 operation stably.
It is another object of the invention to provide.an
electric éwitch construction of this kind which |

can be quite miniaturised, and which can incorporate

an electronic circuit.



-switeh according to the invention; Figure 5A is a cross-sectional view of
the switch shown in Figure 4; Figure 5B is a perspective view.of the
" nmg¥ahl e 15 contact elenent used in the switch shown in Figures 4 and 5A; .

FNXJfe 6 is a view for illustrating the operation of the novable contact
el enent of the switch shown in Figures 1 - 3; Fig. 7is a

cross-sectional view of a further swtch according to the invention; Fig 8
is a plan view partially in section of the switch shown in Fig. 7; Fig. 9
is a cross-sectional view of the smﬁpqp,of Fig. 7 when the push nenber of
"the switch has been noved to the right; Fig. 10 is a perspective view of a
still further switch according to the invention; Fig. 11 is a diagram of

the electronic circuit incorporated into a DIP switch according to the
i nvention; TEPgdnVERE193 éﬁddggl%? t?rERﬁtC{%%ﬁﬁ%ﬂﬁ??ﬂd?ﬁtﬁiré %ectronic

circuits 19.108,k0LAb8h1 & LR SEIPE QLS be described witn

reference to the accompanying drawings.
Figure 1 is a cross-sectional view of a switch
5 according to the present invention;
Figure 2 is a plan view of the switch shown in Figtre 1;
Figure 3 is a cross-sectional view of the switch QJ
shown in Figure 1 when the push member of the switch has
been moved to the right;
10 Figure 4 is a partially cutaway plan view of another
switch agcording to the invention;
Figure 5A is a cross-sectional view of the switch
shown in Figure 4;
Figure 5B is a perspective view of the movable
15 contact element used in the switch shown in Figures
4 and 5A; - -
Figure 6 1is a view for illustrating the operation
~of the movable contact element of the switch shown

in Figures 1 - 3;



F|g 15 is a circuit diagramof another electronic circuit in the formof a
potentioneter; and Figs. 16 (a) and 16 (b) are perspective views of the
novabl e contact el ement shown in Fig. 6 for_illustrating the manufacturi @&
process of sane. DETAI LED DESCRI PTI ON OF PdﬁﬁERRED ENBODINENTS Referring
first.to Figs. 1 and 2, there is shown a smntch .enbod %&}he concept of

t heipresent invent itk - ‘I:’nl’ss sﬁm"t‘?ﬂ?q ss%‘-'tfrﬁﬁq Yigw H#e¥g base 3,
two parallel roms of nlnmt | a and 2a, 2b dlsposed on opposite sides
of the ba¥EWhH £ e frer fﬂ‘f?}“ﬁ%ed on the base 3, a novabl e

contact el enent 6, r hart; £! %{EB t he push
menber 7 are di sposeyl n ﬁlemsgﬁg}? Vﬁwgﬁ cgf'n&c T ve tqr?qq:base and
the covergyh v heh St actrRf eneNt 6 has a belly portion 15 Whl chis
domnmardly ané‘gently curved and has a projection 12 in its center. The

el ement 6 is nount eeid O 9 his haserobSdrtivrial RELel N fKdltdP @€ about

the projection 12. The contact elenent 6 further has shoul der portions 14
bent in &Fibs ertwhen ofpo Push tnentier df aie switchvhash dden edved o tion 15
is curved, on opposite sides of the belly portion 15. Forned am opposite

si des of the mightent 6 are two pairs of contact ends 8a, 8b and 9a, 9b each

Fig. 10 is a perspective view of a still further
switch according to the invention;

Fig. 11 is a diagram of the electronic circuit

incorporated into a DIP switch according to the invention;
Figs. 12, 13 and 14 are circuit diagrams of other
electronic circuits in the form of chip selectors;
Fig. 15 is a circuit diagram of anoﬁher electronic
circuit in the form of a potentiometer; and
Figs. 16 (a) and 16 (b) are pérspective views of the
movanle contact element shown in Fig. 6 for illustrating the
manufacturing process of same.
\ DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referring first.to Figs. 1 and 2, there is shown a
switch embodying tné concept of the present inveﬁtion. This
switch_is comprised of an insulating base 3, two pa:allel rows

- of terminals la; 1b and 2a, 2b disposed on opposi;é sideé of

the base 3, a switch cover 4 fitly placed on the base 3, a



of which is blanked by a press into a knife-edged formhaving a vertex P
and:formng an acute angle 17e (Fig. 16 ta)). Each end in the formof a-
poﬁggpnal pyramd, in this illustrative gxanple a triangular pyramd, is
ber¥in X direction (Fig. 16 (b)). Mré€ specifically, the base 3 is
provided with a pair of recesses 11 at which protruding portions 10 on
oppos mewapilge soatacy eded@ntTles@ndr ¢ PYSHNFEPBLEi dns ggeaFenGP§§osed SOLAS
to rock about the downwardly directgﬂ projecti.on_ 12 in the center of the

el erefleBenthé Fnch tRenFSSh, MeRber, 75 Ane S SRRFER BPiﬁB?'FR@cﬁrgtruSion 13

into abyttin ngagenent._w th the.inner, side . of rqj ectidh.on 12. The

13a i ¥ uﬁf‘lar’%o%@%“%ﬁb gt&w\#eenl r‘f'%’eer bls?‘%%f gcgng‘f t?’ﬁetc%g'\?gr QJZI a%” %t he shoul dg; "
orti ' i LA ik I8N 5 h menb
o roaBl et MlSneh AL Het1y® A 1B0NNIAN L S e e

bel |y Jpaf HedR 115 cutrdd@ind Ma s @ iprdjettdonda 2208 L saicehiterl.r Ontheend of

the elenent 6 are made contact with internal lead wires (bridge portions)

17a aRd ehEntc GRS mfhirted o tuidliswies Lauwnd that thepedicmesity 6 \Wagr eby t he
terminals 2a and 2b are excited. During this novenent, the ®ontact el enent

6 is ek isbadey thef preikctwdoh tik i M maintasad eliement] Ba farthEzy are
pulled fromthe positions indicated by the solid lines in Fig. 6 and to the
has shoulder portions 14 bent in a direction oppositg to the
direction in which the belly portion 15 is curved, on opposite
sides of tne belly portion 15. Formed on opposite sides of the L}
element 6 are two pairs of contact ends 8a, 8b and 9a, 9b each
of which is blanked by a.press into a knife-edged form having
a vertex P and forming an acute angle l7e "(Fig. 16 (a)). Each
ena in the form of a polygonal pyramid, in this illustrative
example a triangular pyramid, is bent in X direction (Fig. 16
{b)). More specifically, the base 3 is provided with a pair of
recesses 11 at which protrﬁdigg portions 10 on opposite_éi@es
are pivoted. These protruding portions 10 are disposed so.as
to roc¢k about the downwérdly directed projection }2 in the center ~
of the element 6. The push member ‘7 has aﬁ_arm 13a which o’
brings the protrusion 13 into abutting engagement with the
inner side of tné projection 12. The arm 13a is interposed
émong tﬁe inner surface of the cover 4 gnd'the shoulder

portions 14, and is anchored at its neutral position. When the

push member is moved to the right, as shown in Fig. 3, the



]

positions indi-cated by the broken |ines mhlle the vertices P at the
triangul ar ‘pyrami dal contact ends 9a and 9b remai n contacted. Therefore,é@b

even if flux is attached to the internal Lfad wires or oxide coating is W& -
formed on the wires, it is scraped of f and hence it is ensured that.a good~

[ d h. enber, 7 d he | ef
{hesgont BROGA T hpuahed s o Shf&‘?%ce%%oaﬁilasdt 'S Aot ernal | ead
164, t ted.
\chreeZbove exarr%l@benéﬁoségt eérx{nt?né séé(;ﬁt%ﬁ?er o?nee d;%; 443 %11%%%1%%;' é‘:(r%e "

excited l}b{a&é‘ec&‘?é'ﬁé‘@twﬁ:t?”ﬁ{‘éeﬁapuieé@ewwe(rbﬁcdééarﬂafﬁo%se)xq}7ta‘3d is

not limted to two. A greater or |ess nunber of termnals may be excited.
Further, admatims amveectdodidetie tdmimalfcla eddes, Gdspadtiad py the
push nenber 7. It is also possible to use a toggle or rotary neans to drive
t he cont actexdémyrerie GteStinal s t24 sand 213i amp eexqitssd UctDUE ng tthdan readily
be applied to a DIP switch, thus contributing to the mniaturisation of the
DI P swi t ohovement s  the reontackt rplement 6 thereesil ienny edﬁﬁqmecwatm 5

whi ch conprises an insul ating base_ 18, one term nal_ 19a
the internal lead wires 17a and 17b are pulled from the

pqsitions,indicated by the solid lines in Fig. 6 and to the

. positions indicated by the broken lines'while the vertices P
at the triangular pyramidal.conﬁact ends %9a and ?b remain
contacted. Therefore, éven if flux_is attached to the internal
lead_wires or oxide coating is formed on the wires, it is

. scraped off and hence it is ensured that a good contact is
mace. '

Similarly, when the push member 7 is moved to the
left, 'the contact ends 8a and 8b are brought into contact with
the internal lead wires l6a ané 16b, resulting in the terminals
la and 1b to be excited. o

In the above example, two terminals on either one

AN side of the base 3 are excited by the contact element 6, but
| the numoer of terminals excited is not limiﬁed to two. A
greater or less number of terminals may be excited. Further,
in the. apove embodiment, the contéct element 6 is slided by
the pusn member 7; It is also possible to use a toggle or

rotary means to drive the contact element 6. Since it is.



di sposed on one side of the base, another termnal 19b di sposed on the

ot her side, and a common terminal 20. One of the termnals 19a and 19b is
é@gﬁfrically connected to the common terminal so as to be excited. This :
sWtch 10 has a contact elenent 21 simlar to the contact el enent 6 shown -
in Figure 1, but the contact elenent 21 has only one contact end 22a or .22b
on each side and a contact end 23 in the centre, the end 23, being e
electrically connected to the conmon +enrinal 20 (Figure 5B). In this 15
case, the tip of the contact end 23 preferably is divided into two

kni f e-edged portions 23a and 23b to ensure that the contact elenent 21
stably nmakes contact with an internal lead wire 24 (Figures 4 and 5a)
connect ed tsintglee clonmeTU€cgiurienali 2@anwiretiddd vyt he eonfaetl &bement 21 is

| ocated 20 at its neutral position or a contact position. In this swtch,
when a pusHP Terbertcts ithuso\wed trg bitd nigeftio, thisemisipitnaisazdoandf19heare
connected together and excited, while when it is noved to the right, the
termnal s RN iS are connected and excited. 25 As can be seen from

t he foregoi ng enbodi nent, the present invention provides a switch ﬂhich,

is sinple in STPIRATARE difttodpafi @G dif d0rfigtg shown another swite

5. which comprises an insulating base 18, one terminal 19a
disposed on one side of the base, another terminal 18b
dispcsed on the other side, and a common terminal 20. Cne Q_)
of the termgnais 19a and 19b is electrically connected
to the common terminal so as to be excited. This switch

10.has:a contact element 21 similar to the contact element 6
shown in Figure 1, but the contact element 21 has only one
contact end 22a or 22b on each side and a contact end 23
in the cgntre, the end 23, being electrically
connected to the common terminal 20 (Figure 5B). In this

‘15 case, the tip of the contact end 23 preferably is divided
into two knife-edged portions 23a and 23b to enéure that
the contact element 21 stably makes contact with an internal
lead wire 24 (Figures 4 and 5Sa) connected to the common
.terminal 20, whether the contact element 21 is located

20 at its neutral position or a contact position. In this
switch, when a push member 7a is moved to the left, the
terminals 20 and iga are connected tcgether and excited,
whiie when it is moved to the right, the terminals 20 and
19b are connected and excited. | |

25 As can be seen_frbm the foregoing embodiment, the

present invention provides a switch



SWi t chi ng operation stably and which can be applied to a quite small D P
(dual -in I'ine package) switch which handles small electric current. 5 N
Referring nowto Figures 7 and 8, there.is shown a DI P.swtch naking us
t he af orementi oned novel swi tch construction and incorporating an
electronic circuit. This DLP switch has an insulating base 31, termnals
32,83 disposed on the left side of the base, and ternminals 34, 10 35

di s'deed on the right side of the base. e termnals 33 and 34 have
ordinary external |ead wires attached thereto, whereas the ternminals 32 and
35 have no external |lead wires attached thereto. These termnals are

‘di sposed in a predeterm ned manner. Sone of the internal lead 15 wires
connected to dheck erig nadmp 132-135 sextwertdinepwaidicppabiel o ft kEfethéng ext end
downwardly. An electronic circuit is formed on the underside of a printed
board 36, whiswitfshird domevetdrhes tgipler, iamdemindichl cad Wer epp32ad 38aa 34a,
35a and the |lower internal |ead wres, "32b, 33b, 34b, 20 35b. The | ower

| ead wires 32¢uit@ssmatle Ribhnktiadd-iro Lime aeckeigatedvpdehi yhdcbf the
electronic circuit (described later), and all of themare enclosed in the
noul ded i nsul BeFAYehag®alb TR Ut RFit, whereby contributing a

substantial mniatuyrisation of t SWtc The
5 Reyerring now tpt¥%gures and 8, there is shown

- a DIP switch making'uSe of the aforemgntioned novel switch
construction and incorporating an electronic circuit.
This DI1P sﬁitch has an insulating base 31, terminals 32,33
disposed on the ieft side of the base, and terminals;Bd,
10 35 disposed on the right side of fhe base. The terminals
33 and 34 have ordinary external lead wires attached
thereto, whereas the terminals 32 and 35 have noc external
lead wires éttached thereto. These terminals are disposed
in a predetermined manner. Some of the internal lead
15 wires connected to the terminals 32-35 extend upwardly,
while the others extend downwardly. An ele;tfonic
\_ circuit is formed on the underside of a printed board 36,
which is held among the upper internal lead wires 32a, 33a,
34a, 35a and the lower internal lead wires, 32b,_33b, 34b,
20 35b. The lower leéd wires 32b - 35b are connected to the
associéted portipn;.of the electronic circuit (described
later), and all of them are enclosed in the moulded
insulating base to constitute a unit, whereby contributing

2 substantial miniaturisation of the switch. The



upper .internal |lead wires 32a-35a are di sposed on the upper surface of the
pr?-q‘d board, and are opposed to contact ends 38, 39, 40 and 41 bending-
ardly. These contact ends 38-41 a;goshaped into a knife-edged form by
ng ‘both ends of a contact elenment 37. The contact el enent 37 consists
of an euppéti fatbynabnluadi wergkaBea-3b8 QPEOGisgoced FOrEhONSpHE, Whi ch are
gently bent downwardly, so that the element 37 i's shaped Iike inverted "Ur
The consarfaeéenfntn87phiastegpbeeddpr and uatagoppssednso 4Cohtadt Sexdit er .
The base 31 is provided with recesses 43, at which the protrudi ng portions
42 are PpPvodld. 4fornedébebendingnwiowhwanqly. 45Thesa spricactdbends whi ch t he
contact_elepent 37 is disposed so _as to rock about a projec- tion 44 in the
center ¥ 'fﬂgaﬁ?eﬁ%ﬂ?e§7+n?ﬂeapFB}EET?QQeQ4f?§mg@ﬁt¢9ttkmm bovmvendsy |ike

letter "%P. The %r trgding pgstions 47 abuts on the inner side of the
pr oj ect Pon? 49°P PRt aBOFE®REnd  t he push nenber 48 abuts on the shoul der

ti 49 bel 4 hus, .4 h tact el 37 ] h d at
T neutral pos i 7oA. ORRERE ReRtlR A2 ReReetY of AR e YA IRl (he

<

3

pr ot r us¢GRadde PYe Ngfatde QE%LX?P8§££Qne§Q, gg%f§§¥¢?¢Fkﬁ%%%é$t?bringing the .

contact ends 40 and 41 at 1| p rnto con nternal |ead

wires (Hehelle PORt i @OTAWSAALPN0s356nadStide ' Ehdthdnt L i@%&}}iﬁéé Bfk&nd 35
are electrically connected together and excited. On the ot
inverted "U". The contact element 37 has opposed protruding
portions 42 in its center. The base 31 is provided with o
rgcesses 43, at which the protruding portions 42 are pivoted. ~
Formed below a switch cover 45 is a space 46 in which the
contact element 37 is disposed so &s to rock about a projec-
tion 44 in the center of the element 37. The projection 44 is
gently bent downwardly like letter "U"”. The protruding
portiéns 47 abuts on the inner side of the projection 44 from
above, and the push member 48 abufs on the shoulder portiops 49

below the cover 45. Thus, the contact element 37 is anchored

at its neutral position. When the push member 48 is moved to

the right, tng protrusion 47 pushes the belly portion 50} as N

shown in Fig. 9, bringing the contact ends 40 and 4l at its
tip into contact with the upper internal lead wires (bridge
portions) 34a and 35a. As a resuit, the terminals 34 and 35

are electrically connected together and excited. On the other



hand, the terminals 32 and 33 are not connected together. In this case, as
the push menber 48 is shifted, the contact elenent 37 is resiliently R
def ormed. As such, the upper internal Ieag wires 34a and 35a are pul | ed
while the vertices P of the knife-edged T ftact ends 40 and 41 remin
contacted. Therefore, even if flux is attached to these internal |eads or
oxrdg codamayg ithef drermmd.red BEmasud3 ensamosd connectad itegechemed ahf,
theréby exposing the active surfaces. Conse- quently, contact is made wel | .

Li kew se thitferFasf @sHnfmwsh senbenhfed s ¢hiffedef thet fondastact ends 38

and ‘39 cone into _contact with t er internal lead wires 32a and 33a, soO
that the &lsmantay 35 aﬁ?d“éé'eé‘r Yeldégfﬂ"’l“@ﬁ'l y Ao fifctreFheo§@RRET and

ted. At_th 34 35 ted. Inth
xanpl ¢ taar%&é el o 1%% SRR ARk T T ?ﬁ%ﬁ&%?&%x%ba%gs@e”s.dis
are showrp idy S éhitileddily &%&eeqfdélwung W AL gT | s 2
pair of ordinary term na at the other 1s a pair Cerm

whi ch no qayddetdle %.aftrwlr:eSﬂ%@ iGPniacaha e t@ﬁ\ﬂecqn%fé%n rie'i'c&- 10 is

simlarly fabricated. In particular, this device includes a pair of
or di nary dreroRitd cdalt it s FbrMyE @i ithed )y sulth avaliledddaltedfiallerig nal s

52 to which upper internal |ead
scraped off, thereby exposing the active surfaces. Conse-
quently, contact is made well. Likewise, when the push member
gy; 48 is moved to the left, the contact ends 38 and 39 come into
contact with the upper'internal lead wires 32a and 33a, so that
the terminals 32 and 33 are eleétric;lly connected together
and ex@ited. At the same time, the terminals 34 and 35 are
nor excited. |
In the example described above, two juxtaposed rows
of terminals on opposite sides are shown in such a way, for
the sake of simplicity, that one of them is a pair of ordinary
terminals and that the other is a pair of terminals to which no
external lead wires are connected. The device shown in Fig. 10
is similarly fabricated. 1In pﬁrticular, this device includes
a pair of ordinary terminals S1 disposed appropriately and
another pair 6f terminals 52 to whicn upper internal lead
wires 53 aré'conngcted. The two terminals on either one side
are connected together by the aforementioned contact.elemeﬁt

and excited.



mﬁres 53 are connected. The two term nals on either one side arée connected

to her by the aforenentioned contact el enent and excit ed. - 12 - .
gh the contact elenent 37 is slided by the push nenber 48, a toggle *

tary means may al so be used to oril@8 the contact element 37. The base

31 and the cover 45 can be nol ded out of thernDseptin? resin, but the __.

t herosetting tenpeﬂ&heﬂshi§hﬁigﬁntéC§ eﬂ@mept Bdr iBesligRe P¥nbheequir edy

for such process is Iong Ther ef or e, I s cunbersonme _to control the

manuf ac Pusly PRELErods ssa tﬁ&ﬁé’\?er"r \ﬁr?éﬁrtyh@%eméﬁdaﬁﬁe B6v8ceAs tRade from

thernDpIastlc re5|n t required for nolding is relatively
| ow, e. §ELVeN Hife P ?%?4% l“l"[vgrr] and the tine required is shorter.

Thi s faci I itates I;IJﬁ% (b%r;g %11 %f t4l3r| glhgr o&g&a nqmrteglfces t he

cost to rranufact ure wi tch. %I’l case ere suc errmp astic resinis

enpl oye n)é %@fned HiRAte He e B etin® tlhiPePath2@Uli@ High)d the

cover 4 ebut the prlnted board 36 which is nade of ceram c, glass, epoxy
resin, @, d.hedoke reuritdieiss dHeidin matiiten & oretsaichs ptd@@erssnﬁ.@wam cal

and phyS|caI properties. Also, in the enbodi ment shown in Fi{s. 1-5B, when
the basqohg.. Tnerefore, it is cumbersome to control the manufac-

| turing process. However, when the base and the cover is made
from thermoplastic résin, the temperature required for holding
is relatively low, e.g., in the range of 170 to .260°C, and the \_)
time required is shorter. This facilitates the control of the |
manutacturing process and reduces the cost to manufacture the
switch. In case where such thermoplastic resin is employed,
externally applied heat tends to soften the enclosure 31 and
the cover 45, but the printed board 36 which is made of
céramic, glass, epoxy resin, or the like reinforces their
strength and retains their mechanlcal and physical properties.
Also, in the embodiment shown in Flgs. 1-5B, when tne base 3
and the cover 4 are made from thermoplastic resin, if exter-

| nally applied heat softens the resinous components, loss in
their mechanical and physical propetties and in strength can be
made up by locating a reinforcing base plate (éxcluding an |
electric_circuit)_as described above in the position shown in
_ G

Figs. 7-9.

In this way, a DIP switch'equipped.with a certain



and tne cover -4 are made fromthernoplastic resin, if exter- nally applied

heat softens the resinous conponents, loss in their mechani cal and physi (/:,a_
properties and in strength can be made up by locating a reinforcing basel -

pl ate (excluding an electric circuit) as tdscri bed above in the position

hown in Figs. 7-9. this, Dl P L tch, ' i th t ai
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chip sel egd 0f5i $o SEOYPetfc&iwitd la ﬁ&éeﬁ%i&ﬁét&”éf@ﬁﬁ'&&@ét’%erom put

termnals A -D . Wen any one of the switches a-d Is closed, vol t age

appl i ed tenibegl OfieSpeadbf gswirectvés | hestien M nehsp Ae R cdraNoe SsHWwM e’ ]
to ground potential GND. It is possible for this chip selector to deliver

an out put#sggnhl, iandibtryas cswitSpesi 4+d cand youtmitherertmioed 1 sved ‘o 's. of
[err] to [err] are given to the signals appearing at the switches a-d ,
respect i Viéhen angronechf oietseitehes natéd aie cleosed, stheilveitags y,
resulting in data in parallel binary format the output termnrals A -D.
Al t hough PRl Y| ERstRR EPFBPSPPRALRY PRR| @Et Bhe fearminake A TR changem

above. enbodi nept, these resistors : \ ) ) )
grom gcé to ground potentfgf 8§D. It is possible for tnis chip

selector to deliver an output signal in binary form. Specifi-

cally, mathematical weights of 20

to 23 are gijen to the
signals appearing at the switches a-d , respectively, Then,
some' of the terminals are closed simultanously, resﬁlting iﬁ
data in parallel binary form at the output terminals A'-D'.
Although the devices used for the chip selector are
all resistors in the above embodiment, these resistors can be
replaced by capacitors; diodes or logical elements. Referring
to Fig. 12, there is shown a chip selector constituting a
four-input OR circuit. 1In this configuration, switches a-d
are connected to diodes Dl-D4, respectively, and one of the
N switches is closed. ‘
Referring next to Fig. 13, there is shown another
chip selector which has an X terminal connected to a power
supply_Vcc{ for example, input terminals A-D grounded, switches

a-d, and logical elements Il-I " When one of the switches

4-



repl aced by capacitors, diodes or logical elenents. Referring to Fig.

there is shown a chip selector constituting a four-input OR circuit. In

re
t here i s shown anot her chip selector which has an X term nal

power supply. [err], for exanple, input term nals A-D grounded,

a-d, and |l ogical elements [err]. Wen on? of the swi tches
an inverted out put signal appears at the

bor r espondi ng one of

t onfiguration, switches a-d are connected to diodes [err],
gtively, and one of the switches is closed. Referring next to Fig.

12,

13,

connected tQ. a

SW t chesi

a-d is closed,

t he out put

termnals A -D via the correspondi ng one of the |ogical elenents.
Referring next to Figure 14, there is shown a further 5 chip sel ector which
has input tecgi pal s18sBagangnouhpettber shophs N gddl WHSday a¢€connected to

the input termnals through capacitors Cl1-C4 by closing switches a-d. A
pot enti onet €éhei 8oshe¥ponhdikggune 45, the wbhtsht svétwhes) a-4 ae wennected to
resistors [err], respectively, 10 in parallel relation. A given resistance
val ue i s obthenedraespssdiegnoneal sfXthadldgbyall @sénmgntmne of the swi tches

a-d.

Referring next to Figure 14, there is shown a further

5 chip selector which has input terminals A-D and output

terminals A'<D' which are connected to the input

terminals through capacitors Cl—C4 by closing switches a-d.

A potentiometer is shown'in'Figﬁre 15, in which

switches a-d are connected to resistors Ri-Ra,

10 in parallel relation. A given resistance value is

respectively,

obtained across terminals X and Y by cliosing one of the

switches a-d.

"/
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-15- CLAIMS 1: An electric switch conprising an insulating base
carrying electrical term nals having portions which define stationary
eontacts, a rockable noving contact el enent conprfsTTET?YTiﬁTﬁirngip

‘plate of electrically conductive material which j i de aoggiz)
convexly curved middle portion in contact with tbi“tﬁ&gﬁ“ﬁmﬁﬂme out er
poh{bpn on each side of the mddle portion, and cont act *ends, and
an actuating nenber held in a neutral position between the outer portions
and the inner surface of a cover fitted over the base, the actuating nenber
having a projection which bears upon the imsife of the convexly curved

m ddl e portion of the contact el enent and bei ng novabl e away fromthe
neutral position to one side or the other,. whereby the novabl e contact

el ement is caused to rock by the projection to bring one or nore pointed
contact ends of the contact el ement intoChdiMact with one or nore of the
stationary contacts. 2. A switch according to Cdaim1l [err] wher ei n

the stationary contacts are arranged_ opposite one another with the novabl e
cont act . el ement i sposd@® electric switch comprising an insulating base

carrying electrical terminals having portions which
define stationary contacts, a rockable moving contact
element comprising a curved strip or plate of
electrically conductive material which is formed to
_g_/ provide a convexly curved middle portion in contact with
— the base, a concave outer portion on each side of the
middle portion, and pointed contact ends, and an
actuating member held in a neutral position between the
outer portions and the inner surface of a cover fitted
over the base, the actuating member having a projection
which bears upon the inside of the convexly curved
middle portion of the contact element and being movable
away from the neutral position to one side or the other,,
whereby the movable contact element is caused to rock by
the projection to bring one or more pointed contact ends
of the contact element into contact with one or more of
the stationary contacts. '

2. A switch according to Claim 1 e#~Gledm—3 wherein
the stationary contacts are arranged opposite one
another with the movable contact element disposed
therebetween and arranged to make contact with one or
more stationary contacts on either side thereof.



therebetween and arranged to make contact with one or nore stationary

contacts on either side thereof. 3. A switch according to any one of
- d ai 1 to 2 wherein two pointed contact ends_are provided at each end of ¥
t he - act element to establish a connection between two stationary

cont di sposed side by side on the base, in nt of the.
actuatl ng nenber. 4. A switch according to szImmﬂﬂI““mnmrl t0 XZor'
havi ng a common stationary contact in the base and Vthetei b the *noving
contact elenent has, at the centre of the copvexly curved m ddl e portion,
kni f e-edged contact neans in contact w th-tlh®”common stationary contact and
upon whi ch the noving contact el enent rocks in response to nmovement of the
actuating menber ) tch a Qordlng to an e of. Cajnms 1 to 3
wherein the sta#i onaryAcﬁWtﬁfg QCHPE &B‘HnEE’t aa¥yt Bné BFi ftatmeit R ¥ Boar d
form ng part ofwhduseiw twdh.pdinted cbnswctcbnascardlpgovbde@yapreunhh ng
Claim ahereln ddie JO AP BallAbd hidhkath SLEARDL ofi AP e etbn

el ectrically co Ve plate a curve
- between two statlonary contacts disposed side by side on

the base, in response to movement of the actuating

member .,
4, A switch according to any one of Claims 1 to 22
having a common stationary contact in the base and W/

wherein the moving contact element has, at the centre of
the convexly curved middle portion, knife-edged contact

.means in contact with the common stationary contact and
upon which the mov1ng contact element rocks in response
to movement of the actuating member.

5. A switch according to any one of Claims 1 to #3
wherein the stationary contacts are connected to
a printed circuit board forming part of the

switch.
6. A switch according to any preceding claim, _
wherein the rockable movable contact element comprises o/

an electrically conductive plate having a curved central
belly portion centrally provided with a projection,

the contact element being mounted so as to be able

to rock about the projection. '



belly portion-centrally provided with a projection, the contact el enent
bei ng nount'ed so as to be able to rock about the proj ection. - 17- 7.
An el ectric switch according to any preceding C a print
board having an electronic circuit forned on de of the board, th
stat. onary contacts extendi ng respectively u mm E" rdly and
hoINLQg the board t herebetween, the stationar dlng upwar dl y
bei ng opposed to each other on the printed board and the statlonary
_contacts extendi ng. downwardl'y bei ng connected to the associated portions of
the electronic circuit. -7

7. . An electric switch according to any preceding
claim, including a printed board having an electronic
circuit formed on one side of the board, the
stationary contacts extending respectively upwardly and
downwardly and holding the board therebetween, the
stationary contacts extending upwardly being opposed to
each other on the printed board and the stationary
contacts extending downwardly being connected to the
associated portions of the electronic circuit.




