2143679 Multiple Switch Using a Rotary Actuator The present invention .
relates to a nultiple switch and nore particularly to a nultipleﬁgm”%g§6'7 g
used preferably for a hook-swtch of telephone set. 5 h the '
known ‘hook-swi t ch .conventional | y used, the on-off control of the swit
carri éd out” by sliding an actuator included therein. Such slide swtgh
hojever, has a serious problem of requiring & targe size for itself,
be%éuse it is necessary to secure an additional 10 spacing in
t he housi ng dependi ng upon the sliding distance of the actuator and partly
because it is al.so necessary for a return spring of the actuator to have a
‘rat her prolonged length so that the actuator may be actuated by a force as
smal | as possible. Suchaaiwiel iseitlchssd8gla Rotary AstdstoRas anot her

di sadvantage of requirimng a Iarge nunber ol conponents and parts since the-
on-of f control thereof is.carried out through a separator arranged between
the actuator and the swtching part, resulting in rather conpli- cated
assenbl i ng process therbthef présentcinyeationi teates to acmwlirlemwitad t ch
hag further disadvantages of not being easily adaptable to the variation of
swi't chi ng sequerfnd MRrefParddsularilybite; aymyitipdecswiteh weedoRreferalRdD o

termnal and a stationary termnal. Besides, sone [ubricant
' , for a hock-switch of telephone set.

LJ 5 .' o In thenknown’hook-switch conventiop;lly used, the
| on-off controlnof the éwitch is carried out by sliding an
actuator included therein. Such slide switch, ﬁowever, has
a serious problem of requifing a large size for itself,
partly because it is neéessary to secure an additiogal'
10 spacing inside the housing depending upon the sliding
distance of the actuator and partly becaﬁse it is also
necessary for a return springfof.the actuator to have a
rather prolonged length so that the actuator may be actuated
by a force as small as possible. Such conventional slide
\_ 15 ~ switch has another disadvantage'of requiring a large'number
of components.and parts since the on-off control thereof
‘is carried out through a separator arranged between the

actuator and the switching part, reSulting in rather compli-

)]

cated assembling process thereof. Furthermoré, said
20 conventional switch has further disad#antages of not being
_easily adaptable to.the variation of switching sequence
and of less reliability of the contact between a movable

terminal and a stationafy terminal.'Besides, some lubricant



2 isrequired to be fed to the contact area between said two termnals,

sometinmes getting into a trouble caused by the-lubricant. . - |

‘e Ael ing to the invention there is provided 5 , a nmultiple switch

usi nNoiaf xot ary. actuator conprising, a body, a;. stationary term nal bl ock
pr ovi in the body, and in which a pluwa&l+ty of stationary termnals are
arra parallel with one another, 10- a novabl e termnnal bl ock,
provided in the body, and in which a plurality of novable termnals are

arranged to coh® FRIvizg?ictedt dad ia Fheaciendrecdaiadest Aetumanry terninal s,

an actuator suggorted og the body to be rotatable 15 at a specified
angl e between aR*?nbh2r BTV st 119018 LhRE 2ad oFfd &t A0&°pasFFPBRAI®and in
whjch at 'eaSFCQQEEErgiegﬁiF¥LJ“¥A¥H¥.“9 to first_prqjection group and at
| east one projectron bel onging 1o second projection’group are prQV|dgd
respectively, said proLefiiRy 08! 0N N &lion trled el 18 E%%%&dggoleptlon
group separating at |east one novable termnal fromthe correspondi ng
statiogary terai malt Dyl drassidi dhgmyvabled yelitiak odndonpk ds PRY| €CtiON
bel onging to the second projection group bringing at | east one novabl e
termnal into the elasboeey25 contact with corresponding stationary

terminal by releasing the pressure fromthe novable ternminal in accordance
_ a:;. statipgpnary terminal block provided in the

. 4

5

body, and_ih'mhich a plufality of stationary'ferminals '\;;
"are arranged parallel-uith'oﬁe anather, |
10 a movable termina1 bfock”prouided in the body,
"-and in which'a-plﬁrality of movable terminals are
arra#ged to come in elastic contact with each nf said
stationary terminals;:
an actuatﬁr'supported'on-the.body £o be rotatable
15 at a specified angle between.an inoperative position
and'an'nperative position, and in'thch a€3least one
projection belonginé to first projection group and..
at least one projection belanging to second projection
gioup are provided respectively, said projection belanging
20 . to the first projectian group separatiﬁg at least one
movable terminal.ffum the ;orrespondiné stétianary
'terminal by pressing the_movable te;minél and said
projection belanging to the second projection group
bringing at- least one mcvabiérterminal into the elastic
25 .cantact-mith corrésponding stationary terminal by réleasing.
the pressure from the movéble terminal in accordance
with a turning movement of the actuator befueen the.

inoperative position and .the cperative position, and



with a turning novenent of the actuator between the inoperative position
and the operatjvé position; and -3- an elastic nenber interp ~bet ween
the\‘bogy‘and the actuator to urge rotatably the actuator in theg i yérative
directfon thereof. A preferred enbodi nent of .the present invent\ @i= C
is an endurable miltiple switch, wherein the éontact and separ at} of the
moyabl e - termnal with and fromthe statignary termnal is carried out by
.turhing an actuator based on the principle of |lever so that the sw tching
control may be successful?y® HtohfpINaPeF dGterrosgsi AgtraeRef"endf¥Y for ce,
irrespective of the fuant [ A of, circuit. CO”'Q%QE?,""LL“ thgua ove- di scussed-

conventional slide 1Ype adtUatde” i “E98ufFP*eraREY 1 6P a® $pALT Ry Hecessary

for the actuation gfg tfg Act4alQr 4115048 hhenBedy ¢t hereof to be rather
smal |, and an elastic 15 menber for automatic return of the actuator

is al so of small size, respiddditdd) b oA ifn@Glki v@l ¥neMBblbsshzednswht£onas a
whol e. Every excess conponent or part such as separator necessary in the
prior art $s not requid aethdimabler eaulandla Rwitahit yhefeibveaké ecdtddnal s 20
as_well as a plurality of stationary ternminals are integrated-into one unit
byfnébns of a novadri® demaratdlon of the movable terminal with and from

the stationary terminal is carried out by turning.an
L .' actuator based on the principle of lever so that the.
switching control may be succe;sfﬁliy #ccomplished
10 héing.father smgll force, i;réspective'of the quantity
of circuit. Compared with the above-discussed conventional
slide type actuator, it is.sufficient for a spacing
necessary for the éctdation of the actuator inside
the body thergof to be rather small, and an elastic
fS'- member for aufomatic return of the actuator is also
of small size, reSultiﬁg in an éffectively.small-sized
switch as a whole., Every excess component or part
such as separator ﬁecessary in'the-priqr arf is not
required any more, and a plurality of movable terminals

20 as qell as a plurality of stationary terminals are

"

integrated into one unit by means of a movable terminal

R ]

b;ock as yell'as.a stationary terminal bluck, resulting
in a compact switch to be easily assembled. Each movaBle
terminal comes in cnntaﬁt with and separates from the
25 : corresponding étatinnary-términal by cam actuation
pérformed by at 1east~one projection belonging to the
first projection graué and the projection ﬁelonging
to second projection grdup.bdth mounted on the actuator,

and the position and/or configuration of said each



block as well as a stationary termnal block, resulting in a conpact swtch
t:o be easily assenbled. Each novable termnal:-cones in conf act wt h- and

es fromthe 25 correspondi ng stationary term nal by cam -
act.uaf 4 n performed by at |east one projection belonging to the first

group and the projection bel ohdimg to second proj ection _

h nmounted on the actuator, and the position and/or conflgulratlon.w...
ach ecti changeable to v vari ati asily to-
the switching squgﬁg%%hg%eg?ah% pgectﬁ%l ’b"nefo’rg’ceet i ﬁéséfgtyugt“orthéan be

optionally congthLﬁQnstsethQQ tpe i £i6e di SEANCE NAIMESD & ot Yieni Ng center

of the actuator and t-he point of application of sone external force.
by neans of a phungetuetofheahlke,obﬁﬁ&%mtJﬁhQ-rdlrlCel@'h% Qfetle@gr W t hout
changi ng or keeping constant the urging force of the elastic nmenber.

Cont act areas ob éhehdimvahte betusewalthd orumirl asdnte rC@Tt Akl Wekbatsach
10 stationary termnal, are bifurcated, and result in a sl i ght

cl eani 8g ef f ecenfether peréntvheh dseRhicetidmadfs e €xtecontladibrwiet h each
other, so that the reliability of the contact therebetween is greatly

i rrproved No | BBrPBAAE | %fr%q%/ﬁ‘l”é%“f dt* tHe dotsactb 2geda e nhéhmeoninginle

st at.i onar
the novabl e ter?‘TeVBQnQLEPaugogﬁfﬁ f§5“4¥3 keeping oé‘stant the urging

force of the elastic member. Contact areas. of each \;J
movable terminal, for_an elastic oonta;t with each
10_ - stationary terminal, are_bifuroated, and result in a
slight cleaning seffect performed when both terminals
oome in contact uith_eaoh~other, so that the reliability
of the contact therebstween is.greatly improved. Na
lubricant is required for the contact areas between
15 "the movable terminal and the corresponding stationary
terminal, thereby the switoh being successfully prevented
from any trouble-caused by the-lubrioantt
The contact area of each stationary terminal , \“}_
opposite the corresponding movable terminal is_skeweq,
20 so that the contact area may come in contact with a
bifurcated pert of part each movable terminal-with
‘some time lag, thereby being effectively prevented =
from a trouble caused by arc reSulting in the improvement
of the reliability of the contact betueen both terminals.
25 The manufacturing process thereof can be automated
starting from the formation of the plurality of movable
_terminals and stationary tsrminals up to the formation

of the movable terminal block and the stationary terminal



termnal, thereby the switch being successfully prevented fromany trouble

caused by the, Jubricant. The contact area of each stationary term nal

oppdsi t et he correspondi ng novabl e ternminal is skewed, 20 so th

cont ac{f area may come in contact with a bifurcated part of part eac

rmvable termnal with some tine |ag, t her eby being effectively pre
Qma troubl e caused by arc resulting in the |rrproverrent of the
elTability of the contact bet.ween both term na

manufact urin.g prddesk tlf‘i‘é?r"eafteaﬁfb@“éﬁf’or"‘rﬁi‘%dt%f'&’r??’rﬁg ?rr%rﬁ"tsrfe"fe matl on’
of the plurality ?Foovr%v%bl tt«;.r ni Qal S and Et ?% Qpa“(etgﬂmalbslgps 1q tghe
a e

formation of the & HRAL*Br R A statronary term nal

- block into both gf Mhi mn%qlaqtggriq}gngggtgre inserted to be held therei n,
resulting in the reasonabl e savi ng of the manufacturing cost. The contact
areas of each term nal isLWENASRE Ireas off edchhkeknchad 0§ Sbhyesedr
silver alloy to be sufficiently endurabl e against the | oad of a tel ephone :
set, thereby beingfpreftaviald v 1apphifcalbleetooctheihoek swidghtofbd houfficiently
t el ephone set. The invention will be described by way of exanple 10
with reference to drmddenpanyiineg tdeahicadsef a telephone set, thereby

being preferably applicable to the hook switch of the
L/' telephone set.
The invention will be described by way of example

10 with reference to the accompanyiﬁg_ drauwings.



~In the acéonpanying drawi ngs, which forma part of the present application,
and. in which like parts are deS|gnated | i ke reference nuneral s.throughout

-the,saﬁe 5 FIG 1 is a plan view of an uncovered nultiplé
sw nbodyi ng the present invention; FIG 2 is a sectional view taken on
the ptase of the line I-I of FIG 1 and il lustrating the actuator situated
at nor mal position; 10 “BG 3is a perspective view of tgg
multiple switch of FIG 1 being exploded into each princi pal el ement
thereof; FIG 4 is a plan view of the actuator illustrated in FIG 3; FIG
5is a S|de el euation of the actuator illustrated 15 =~ = . in FIG 3; FIG

6A, FIG 6B, FIG. 6C and FIG 6D are sectional views of prOJect4ons
t he actuat or respectlvéhythﬁl§§F0mPaﬂyh@9tH§a%b%9%tcHP%ﬁRiﬁQE@(ﬁNHQRiu%ﬂlq5ﬁ

thereof; FlGrebent apptibheish, va&&/ oh @ptheL 1 ek te irdidedignated

_nultlple switch I n accordance. with the present invention; FIG s a
perSpeCtl\NiﬂMéﬂHeWkrbheenuhhbpbessuhtohgbﬁuElEhe?s@meng expl oded i nto each
‘principal elenment thereof; FIG 9 is a timng chart illustrati.ng one node

~of oh-o.f control etGthe- mulhlpl&nSMLEQhof an uncovered multiple switch .
embodying the present invention,

FIG. 2 is a sectional view taken on the plane of the o
line I-I of FIG. 1 and illustrating the actuator situated at ~ '
the normal position; _' l._ - _

10 FIG. 3 is a perspective view of the multiple switch
of FIG. 1 being exploded into each principal element thereof;
FIG. 4 is a plan.view of the actuator illustrated in
FIG. 3;
FIG. 5 is a sideelevation of the actuator illustrated
15 in FIG. 3; | _
'FIG. 6A, FIG. 6B, FIG. 6C and FIG. 6D are sectional
views of projections of the actuator respectively illust- \;f
rating the position and the configuration thereof; .
'FIG. 7 is a sectional view of another embodiment of
20 multiple switch in accordance with the present invention;
FIG. 8.is a perspective view of the multiple switch
of FIG. 7'being exploded into each principal element thereof;
FIG. 9 is a timing chart illustrating one mode of

en-o:f'control of the multiple switch;



FIG. 10 is an exploded perspective view of a further enbodi ment of mul tiple
swi t'¢h iniaccordance with the present invention; FIG 11A is a sectional -
view illustrating the nultiple 5 switch assenbled into a nor nal A
actuat{Bh type switch; and FIG 11Bis a sectional view illustrating t E) )i
multipfe switch assenbled into a reverse actyailon type sw tch. 8
DEQgR{PTICN OF THE PREFERRED EMBODI MENTS: Referring now to t he acconpanylng
draWwi ngs, sone enbodi nents ig accordanci gnéh t he $resent nve @EI %
described in detail hefdGraffeis gn exploded perspeatiye *?Wsﬂ qﬁ ef
FIG 2 and A G of, th tch_c es a

its upper side (ﬁ‘fgﬁ’%&ﬂ? &gvé‘fﬁﬁpk' gﬂf‘ﬁ?ﬁnbntﬁ%c%%@c%p"éﬁr}hé%%

housi ng 1 and tf&idﬁﬁ{ nk/ are conposed of an elect- rically |nsulat|ng
synthetic resin.” An ac Ot or 2, a stationary 10 term nal block 3 and

a novabl e term nal blogkact gra 'iBChugéétianébevb@#Siﬁﬂuétra{@f-x&e%ﬂéfﬁdwluﬂi%
actuator 2 and bl ock bases 32, 42 for the blocks 3 , 4. are al so conposed c.

the el ecgrical | wwiteH algsembivat Aatbcar asrmalTaetﬁaam@nwye 0T e amdock
3 Qonprlses a plurality
" FIG. 11B is a sectlonal view illustrating the multiple

switch assembled into a reverse actuation type switch.

-

o



15 (6 pieces for exanple) of stationary termnals 3a, 3b, 3c, 3d, 3e,
3f of el ectro-conductive netal arranged at a certain |nterva[ and |nserted-
|nthThe bl ock base 32 to be fixed thereto as illustrated in FIG 2 and”

FI &/ -3{) The upper end of each.stationary terminal 3a, 3b, 3c ... is bent

e 20 -~ inside thereof making a-right angle and a contact area
33\i s unted on each of said upper .end. In this nmanner, the statio- naryyy
terssal block 3 is acconnndated and secured betmeen a side wall 11 and an
i nner wal | 1ol gt ,FIG. 2 by forcing the
stationary ousing 1 while fitting

convex porti ons 32hesd221ng 2ok gt ad Mindipin S thncib Al 00VeS

111, 112, 113 formed on“the inner surface o e side wall 11 of the

housing 1 agmbblifbhesetni Scébfdarce TWELIDEtHe ¥ddeiit AfnvidiridmP@reend of

each stationary termnal 3a, 3b, 3c is supported on the upper end of the

i nner wal | d@scbibed in detail Qnetéinafter. hand, the novable terninal block

4 of electro-conductive netal conprises the same nunber of L- shaped

movadl e termi nal s Refeztbingcfinst te FIG. gk, sBIG s2 aidREG. tdor @ hwidy

arranged and inserted into the bl ock base 42 to be fixed thereto as .

i |l ustrat edofnthearuitipyejswitch comprises @ donsing| e Widhiita spperap, 4c
are made ,Qf el ectro- conductlg? tal, a little thinner and elastic. =

e

They are’ bi F3F8aPRAD 20E 20RPYRT _r /aloging, the HRPSH QBB ANer o des ,0f

the two ‘Both the hous;ng 1 and the cover 17 are composed of an elect-

E

rically insulating éyﬁthetic resin. An actuator 2, a stationary
10 terminal block 3 and a movable terminal block 4 are included
in the housing 1, respectively. The.actuator 2 and block bases
32, 42 for the blocks'B; 4 are also composed ¢i the electrically
insulating synthetic res;n.
The stationary terminal block 3 comprises a plurality
15 (6 pieces for'example) of statiohéry terminals 3a, 3b, 3¢, 3d,-
3e, 3f of electro-conductive metal arranged at a certain
interval and inserted ihto the block base 32 to be fixed g;f
the;eto as illustréted in FIG. 2 and FIG. 3. The upper end
of each stationary terminal 3a, 3b, 3¢ ... is bent toward the .
20 inside thereof makiné a right angle, and a contact area 33 is
mounted on each of said upper end. In this manner, the statio-
nary términal block 3 is accommodated and secured between a
side wall 11 and an inner wall 12 of the housing 1 as illust-
rated in FIG. 2 by forcing-the_stationary terminal block 3

25 down into the housing 1 while fitting convex portions 321,

322, 323'formed on the block 32 with guide grooves 111, 112, 113



ends of each anabIé termnal 4a, 4b, 4c ... I'n the sanme manner as said
stati.onary term nat block 3, the novable 15 termnal bl ock 4 is/wué
acconmodat ed and secured between another side wall 13 and inner wall 14 qf:

‘the housing 1 as illustrated in FIG 2 by forcing the term nal bloc Pvin
into the housing 1 while fitting three convex portions (not illust- ] '
fo(ged on the block base 42 wth three guide grooves 20 131, 1327 133
formed on the inner surface of. the side wall 13 of the housing 1. Thus, the
contact areas43 at the end of each novable term nal 4a, 4b, 4c ... keep.

el astic cont act fmrmed: pa. tbat dunexr surgacefobakhe sakde orakdy tlerafi e 3a,

3b, 3c ... so long as the projection of the actuator 2 is not 25 i

~contact with eabRUFdDIbileaBelhinaFrakedspn BEG. 3 s The Renfatrartian Ak i sgs
lind 21 whi ch | Lt 6 _pi f | f jecti

240 ab. 240, $h, uppe? Bail Gfcede sFaffegary FEELRL Ao i E o

| sol ation flanggg %ﬁé@%&%eﬁlBgrgﬂéeL¥B%PL%$€’ofh€ﬁé {5 f”ﬁ%#i 22 of

m nor di aneter provi respectIrvely ends of " sald Ccy HH%? 21, and

a ].shapegl arm 23 proj eghi gHa E¥hg£0hax‘(é9'eéhé Or%{\ﬁx‘}& é‘etéﬁﬂﬁ{an?!,'oekﬁ&ﬁ@td Y of

the cylinder 21. A coil spring.26 serving as e elastic ne I's” mount ed
on one end or belRcerdscohahfeivy! hedel ddmpAisedNEnenshid rhfinber of 34 d

coil spring 26 is engaged with a slot 2la to be secured thereto, said slot-
21?~Peing f or nte@hapetihmotibladeermidalas. 4a, 4b, 4c, 44, 4e, 4f as said
) stationary terminals arranged and inserted into the block
base 42 to be fixed theretolas illusﬁratgd in FIG. 2 and
10 FIG. 3. The moveable terminals  4a,4b,4c ... are made of electro-
conductive metai,_a little ghinﬁer and elastic., Thgy.are-bifurcated; |
two contaet areas 43 are .prouvided on tﬁe undefsides :of the tuo
ends of ‘sach movable terminal 4a, &b, 4c ... In the same
manner as said station&ry terminal block 3, the movable
15 terminal block 4 is éccommodated and sécured between another
side wall 13 and.inné: wall 14-of the housing 1 as illustrated
SN/ in FIG. 2 by forcing the te:ﬁinal block 4 down into the
housing 1 while fitting three convex éortions {not illust-
rated) formed on the block base 42 with three-guidé grooveé
20 131, 132, 133 formed on the iﬁne: surface of the side wall 13
2 of the housing 1. Thus, the contact areas 43 at the end of
each movable terminal 4a, 4b) 4c ... keep elastic contact
with the contact area 33 of each stationary terminal 3a, 3b,
.3c .ss SO long as the projection of the actuator 2 isnnot

25 . in contac¢t with each movable terminal 4a, 4b. 4¢c ...



illustrated in FIGS. 3 through 6. -Said shaft nenbers 22 are rotatably
supported on bearing apertures 151, 161, respectively, of a front wal 15.
‘15 - =~ _and a back wall 16, and the other end 26b of the coil spring 26 is
retAig \} n the portions 152 or 162 also fornmed on the front wall 15 and
YLoF Il 16 respectively. In this nemdBr the actuator.2 is urged
cofn | ockwi se by neans of the coil spring 26 in the normal state . <3
t hexeof /as 20 ' illustrated in FIG 2, and the arm 23 is stopped when
' into contact with the upper part of the side wall 11.of the housing
1 at the inoperati \Gaighdictiuatamd@ compdisest Becydlinderi 2. onVrehiche
external force IS plied to the arm 23 by_the plunger 5 or the like, the
arm23 is fd& ?ﬁi&?<§ﬂq RAECES f25 exampl&ﬁdoﬁheraésea+eas22%%rn%4b.

G th the | oedna ORI, 248 AR oy FlpradtBE T7 BRedeaL Eor o RaRRle b ho
chaln line qofg é%id% nh@% %%he%rga?Q§eWﬁ§Eei?i ?#S&naghgfﬁre?ﬁﬁers

rel eased fron1 e arm?2 e actuato : Urns to

its 5r|9'nauzmﬁi‘Mﬂﬂbr'Bﬁ%ﬁ@QerprbbﬁdQQ'Ee%EEbEgvgf aén'ﬂgtﬁa% fthe
solid line of FIG, 2. The turning angle of the actuator 2 may be se ective’
or set up atsaigk'cyldpidean21hownden J-8haped akmuaBNEroHectLbhADig s¥blch as
hook switch of a tel ephone set, it is preferred to nake said 10 angl e,
appr oxi mat elwidsdl dowiard the fla texiad tizcestiokeofif theecylinder 21. {\)

A coil spring 26 serving as the elastic member is mounted
dn one end or both ends.of-thé cylinder'ZT, and one end of
10 said cbil spring 26 is engaged ﬁith a slét 21a ﬁo be secured .
thereto, said slot 21a being fdrmed in the cylinder 21 as
illustrated in FIGS, 3 thréugh 6.
Said shaft meﬁbers'zz are rotatably supported on
. bearing apertures 151, 161, respectively, of a front wall 15
15 - and a back wall 16, and the other end 26b of the coil spring
| 26 is retalned on the portlons 152 or 162 also formed on the
front wall 15 and the back wall 16 respectively. \Qf
In this manner, the actuator 2 is urged counter-clockwise
by means of the coil spring 26 in the normal state thereof as
20 illustrated in FIG. 2, and the arm 23 is stopped when coming
into contact with the upper part of the side wall 11 .of the *
housing 1 at the inoperative position indicated by the solid
line. When the external fo:ce is applied to the arm 23 by the
plunger 5 or the like, the arm 23 is forced down or lowered,

25 and the actuator 2 turns clockwise up to the operative position



pl unger 5 approximately 6.5 mm The projections 24a, 24b, 24c, 24d, 24e,
24f foornel on.the surface of the cylinder 21 of the actuator 2 are o
classifi®d into two groups in view of their functions. The 15 / 1
proj ecti ons which belong to the first projection group are those 2442%%%}
24c, 24d fornmed on the left side with respectqq t.o the center of the
cy[Bnder'Zl (on the opposite side fromthe arm23) in FIG 4. Wen the
actlator 2 is at the inope- rative position (indicated by the solid line of
FIG 2), 20 sai roj.ectypns a,. 2 , t LT
proj ection grou"bh%ﬁ%dqg? 45{“ cioﬁtcggfe %wilt%%.gﬁ‘g%%%vg Iﬁel te éemhﬁg g éléftﬁf 4c,
4d, and when thg,Qciifd Gfa1d i19 1y R Sbpded arplihaatheedobyt BRecsheinal
force, the top end of each projection of 'said first projection group
pressing the novakd eof #IGNa S GIb the othar Handjcwhéd, thenmexteéonakpfionte or
di sconnect sai d novabl e - 12 - termnals fromthe stationary term nals
3a, 3b, 3c, 3d.id\crelekiswd yiron the Eowsidd,e the sactuapovali sutompbicaldy
timngs for the separation of the novable termnals 4a, 4b, 4c, 4d_fromthe
stationafy terniettensado ks Rxiwhnaly sitionchdngced bie thel FRAli 8Rring
(position in the turning direction) and.the height (diangter of the. turning
| ocus) of the t¥® %ﬁuﬂné;ﬁ?§ﬁﬂnﬂﬁﬂqﬂf[ﬁQ£%Qn%¥§ﬁ§°Wh&gﬁ bélronget §uFR&MEecond
%9 on.,th

prgj ection g.r.ougné\{g ép %ffe 2a4c ua 4o:];r q'%yd e selecef‘:irv"eg%g:' set up at one's
Y |

qption, however, in case of ueing-the multiple switch as

hook switch of a telephone set, it.is preferred to make said
10. angle apprbximatelf 30°, i.e. to make the stroke of the

plunger 5 approximately 6.5 mm, _

The projections 24a, 24b, 24c, 244, 24e, 24f formed
on the surface of the cylinder 21 of the actuater 2 are
classified into two grehps.in Qiew of their functions. The

15 projections which belong to the first projeetien group'are
those-24a, 24b, 24c, 244 forﬁed on the left side with respect .
to the center of the cylinder 21 (on the opposite side from

'the'arm 23) in FIG. 4. When the actﬁator 2 is at the inope-
rative position (indicated by the solid line of FIG. 2),

= 20 said_projections 24a, 24b, 24c, 244 of the firet projection

group are not.in contact with the movable terminais 4a, 4b,
4c, 44, and when.the actuator_z is turned by the aﬁplication
of the external force, the top end of eaeh projection of

said first proje.tion group pressing the movable terminals

25 4a, 4b, 4c, 44, cemes to separate or disconnect said movable



side with respect to the center of -the cylinder 21 of the 10 act uat or
- 2. (on the side of the arm23) in FIG 4. Wien'the actuator 2 is-situated at
‘t he« |, i.e. inoperative posi- tion, the top end of the projections of

[ /5 nd projection group applying pressure to the novabl e term nal s 4e,
4f [sepayates them fromthe stationary Qe:m nals 3e, 3f, and when 15

uator turns, said projections 24e, 24f releasing the pressure to tgg
novabl e terminals 4e, 4f bring theminto. the elastic contact with the
stationary terminals Beomsthe fptafinnafy tarminadissdapod¥irbPe t 8dset up
various specifie for the Jri?nnectlon of . t he .,novabl e Lgrm nal s 4e,

i 50 " PO RreRTaARILY ar Lt POSHR I  HEE S5 "Iar’r”i%? FEPEEH

enbodi. rrent, each in err].of t 0j ectl b, 24d f the
actuator 2 F&m&Bgs, §°f oeé;% %?Tr%\'h ?kﬁetq% mé’nva %ﬁlpéi céﬁt’e f her eof
being set uggtoy ) t i R i Rgtpyon [err] of
25 theESI'OJ éct%fg;?? gﬁe %%ﬁig&g%lﬁgué&f%l%%a' %' % Pﬁe gel ght he
bei ng set ughhRging EHeasnélinsticd efbdditdida i@ﬁtﬂeh(turnl 3 &3rection)
inclination [err], of the projection-24e being set up to 55[err] while the,
hei ght [err]anaotHeShmhanddi&metemlafnathe)rl:\{m:rrig dfocius) @ifojthet top 248.
being set up to 59 while the height [err] to 4.5 nm thus a state of on-off

control shown in FFlee ge:gaim.ng b@rq::geemm)lw@m mqr@ ttgr ﬁhﬂgsﬂnend .

actuator 2 by 30, <y
pro:ectlon group are those 24e, 24f provided on the right -’

side with respect to the center of the _c.yllnder 21 of the

10 actﬁat-_of 2 (on the _side of _ttllel_ arm 23) in TIG. 4. When the
actuator 2 is situated at the norrﬁel, .i.e; inop_er_ative posi-_
tion, the top end .of the proj'ecti_or;sl of the second projection
group applying pressure to the movable termihals 4e, 4f |
separates them from the stati'dnary terminals 3e, 3f, and when

15 the actuato_r turns, said pr_ejections 24e, 24f Ireleasing the
pressure to the' movable.'tez.'min'als_ 4e, 4f bring _them into.
the elast.ic contact' with the stationary terminals 3e, 3f.
Aceordingly it is also poo_sible td set up va_rious specified
timinés for the ;connection of the movable terminals 4e, 4f

200  with the stationary ‘terminals 3e, 3f. _ E

' In the f.oregoing. embodiment, eech inclination§ , of

the projections 24a, 24b, 244 of the actuator 2 is set up to
35° while the height h, from the center thereof being set up
te 4.1 mm as i_llustr.jated.. in FIG. 6B, the incliration (9; of |

25 the projection' 24c being set up ,tq 29.5° while the height h,

being set up to 4.2 mm as illustrated in FIG. 6A, the



I .e. noving the arn123 6.5 mmin the stroke thereof. Referrlng now to FIG
7 and FI& 8 respectively illustrating a sectional view and a pers A

vi ew of."anot her enbodi ment of the nultiple switch in accordance
t he present invention,, a room18 into which an actuator 2', a sta
term nal . block 3' and a novable terninal bl otR34* are to-be I ncor por at-ed
togét her, and another room'19' into which a plunger 5 'is to be inserted,
are provided inside a housing 1'. In the room 18', the stationary terninal
bl ock 3' 15. indlmhlﬁllo @ql wfalthtayp%jéauebhemé BEARG U Alp O35 °
termnals 3a', 3b', 3c’ 3f", are arranged parallel to one -
another is per poﬂd]]&mlta!el )he}ilghtl dgdtbaal B0mh9 4HE ERabhElimitiorldblsxk
4'in which a plurality of novable termnals 4a', 4b', 4c', 4d', 4e',  4f°
are arranged in Qi girladlecttionn@4Z0being aabt hprfoabdl® thiei bettled dreiht hy
arranged by the side thereof. The actuator 2', in the sane manner as the
first enbodi- nd® 4 -0 $85spRopEatronf ondoff 2aentiel oshowny i RIG 19 rst

projectign groueﬁafr t he . seg tion of the npvable term nals fron1the
st ati onaPy ter mIrHg B?"[S’F“? ils] .tHBlﬂrﬁvEBFEiP‘é;H‘ﬂaﬁ%t%t"r Bihetf the

t"uat 2' t t 4¢e' _wh - | to_th
otond pr o ecti Ao Bevinl theCheRl23E 5 'Rk ln, the ‘Siroe Wikeses "
terminal's with the Stak‘e@@%ﬂn&eﬁ%“%sﬁéf "9! SRS PGt hE PUSSSH KRy the

.anabIe term nal s,
-\ _ : illustrating a sectional view and a perspective view of

another embodiment of the multiple switch in accordance with
10 . the present invention, a room 18 into which an-actuator'z‘;
a stationary terminal block 3"and a movabie terminal-block
4' are to be incorporated together, and another room 19' into
which a plunger 5' is to be inserted, are provided inside a
_housing-1'.‘In the room 18°', the stationary terminal block 3'
15 in which a plurality of inverted L-shaped stationary terminals
3a‘', 3b', 3c¢', 3d', 3e', 3f', are arranged _ parallel to one
' another'is perpendicularly provided facing to the'movable
terminal block 4'in which a pluralityfof movable terminals 4a’,
4b','4c', 4d', de', 4t are arranged in parallel to one
N 20 another, and’ the actuator 2'.15 arranged by the side thereof.

' The actuator 2', in the same manner as the first embodi-
ment, comprises projections 244', 24f' belonging to the first
projection group for the separation of the movable terminals
from the stationary terminals by pressing the movable terminals

25 . when the actuator 2' is turned, a prcjecticn 24e' which



i solation flanges 251'. Said projections 24d', 24f' of the 5 first

proj ection group, the projection 24e' and the fl anges 251 aré forned-on the
?a-.gurface of a cylinder 21', and the actuator 2' turns when appl i‘ed
: farce thereto and returns wheny 4 el eased” such force therefrom
ans of coil spring 26" in the sane manner as the first _

enbadi . In this actuator 2', however, an alnost straight- forward ar

23' berng didellongat tbr ehet Bacohar §663 &6t {on sgroup ehdefvr itheldlamdd above
a cavit 19'. It is to be noted that three projections of the actuator 2
are onittedcontact ofi thél @ovabldhtisrmimaks cwl tinnthe vattat idmamyltenminals
swi tch enbodying the present invention, when the external force is applied
to the act uéwonrezeaglnsytheansegsumet@|tnh\gemmablae temm&:kaxatamd 2 2'

turns agai nst the urgin

by nmeans of 1tsﬁéaﬁf’-8f‘eﬁ*g8ﬁ§:o?5?];'1e $?1’§tpfﬁb?%*cjt‘r;&ﬁl @?up %fesﬁfnd:hﬁne .
| | h t t t.at n

I BBntact WERY; ReoIBaPRERApEobE: RS SratecBleR Adh! Ak ) Daners.

fromthe St%HOQ%yFE%Eh”BhStﬁQ F:‘?téi“ﬁé hSQ'rPA’@ éf’ ) %:f nddl Py reans of

the 25 rojection or projections O secon rOJec on group r'el easing .
the pressursnapﬁheeqcmawe ﬁvveakﬁst@wan@ﬁmén&w%&aherméw s R

situated in the state of " and 1 n separa .
: thereto and returns when released such force therefrom both o/

by means of coil spring 26' in the same manner as the first

LR -embodiment. In this actuatotlz',.however, an almost straight-
forward arm 23' is projectionally mounted in place éf the
J-shaped arm, said arm 23°' being different from the foregoing.
first embodimgng is arranged above a cavity 19'. It is to be
noted that three projections of the actuator 2' are omitted

15 in FIG. 8.

Thus, ig accordance with the multiple switch embodying

the present iﬁventioﬁ, when the external force is applied to
the actuator 2, 2' by means of the plunger 5, 5', the actuator

2, 2' turns against the urging force of the elastic member 26,

(31}

20 26'. Then by means of the projections of the first pfojection
group pressing the movable terminals, the movable terminals
situated in the state of "ON" and in contact with the stationary'
terminals come to separate or discbnnect from the stationary
terminals to be switched over to_"OFF“;,and by means of the

25 projection or projections of second projection group releasing

e of the elastic nenber 26 Then -

-



fromthe.stationary termnals cone in-elastic contact with the stationary..
ternminalsto be switched over to "ON', resul- 5 ting in snmooth of= f\
control-at a specified tinme.lag. Said tine |ag can be optionally set g
just By changing the inclination and the height of each projection of\
actuator 2, 2' as above-described. The force #pplied to the arm-23, 2
the "actuator 2, 2' is also controllable based on the 10 principle of

| ev@r by changing the length fromthe center of the cylinder 21, 21' up to
the point of apPif&aticubulle WipIIUC Ro Rkl AEVanIENEBrhifa08; Obhe SROVABIe ! S
carried out using the projections of the first projection group for
operation or thetexmirexls aituat@djiectthenstite of "OFFt'handefAngepdfd €Ldn on
group for release, the over-load to the novable term nals can be

effectively previrmedhe sidttionganiyn telveipadisocgme inf elasticheorbidct tikth
durability of the switch as a whole being nmuch inproved. Furthernore, by
enpl oyi ng the rdihe statienany terminals ito bet swatcbedrgover £o "ON", scesmb-
a certain spacing for the sliding distance as is the case of the

cogyentiénal sl'i efeng yide smaqkh gn-ofifd ceatsrdi Gl ¢ erechiigh: timet hagpody
an b d dt th 1/2 of th ti I _ bl i
Sal [-sized or CUMSRCMMRIADISBR e APt IpRe L1yn a8 heHPsI UPE ohY | Shansifigethe
t 25 iJed f ti I ' A '
SRl Sl or 25 neinSERHIah (Bha I SR 0" pchUohSReBEL R 4E"ERE°28kYacor
o 2, 2' as above-described. The force applied to the arm 23, 23'

of the actuator 2, 2' is also controllable based on the
10 principle of lever by changing the length from the center of
the cylinder 21, 21' ub to the point of application of the |
force. Further, since the on-off control 'is carried out ﬁsing.
the projections of the first
projection group. for operation or the projectibn or projections
15 of the second projection group for release, the
over-load to the movable terminals can be effectively prevented,
resulting in the prolonged 1ifetime thereof, the durability
of the switch as a whole-béing much improved. Furthermore, by
employing the rotgry actuator 2, 2','it is not necessary to
n 20 secure a certain.spacing for the sliding'distance-as is the
case of the conventional slide type actuator,'and accordingly
the height of the body can be reduced to less than 1/2 of
the conventional actuator enabling a small-sized or coﬁpact
multiple switch, the components oi parts such as separator

25 required for the conventional switch being unnecessary,



contact areas of the novable terninals are bifurcated, - the elastic
contact is assured between both terminals, thereby the reliability 5 .

; act being much inproved than prior arts. Such advantage will be <
f ukt accel-erat ed because of a self-cleaning effect perfornmed when the
nokable termnals cone in contact wth the stationary termnals. In
addrtion, each contact area 33, 43 is fornB-of a thick silver or-siltver <~
alloy clad to be suffi- 10 ciently adaptable to tre #oag therftot(SGV?
0. 1A, SHenr ' rat, 1t r the.can
areas of’ bo¥ s?§#£§§a$€e?§gﬂ%' 5@#%3%%@%#?6%&%;%&2 s ggfrdfﬁﬂcgpgﬁﬁtgr,
any lubric ' (o] 4 , . %gﬁa idch_in.accqordance with the
pr gsent [ n%ﬁ??%%abéfﬁgcﬁﬂynt%%%%&l ﬁw%ﬁeaté’igg%ﬁ ageghused by the
lubricant. Further, each of said stationary.term naltpe3a1ad®ic3contactand
t he novable term nals 4a, 4b, 4c ... can be forned of a sheet o? metallic
plate by pupshi agsuied codegsm bttt g¥iiinalis edlereby kheoraeghpdl ey not
cut off), and both stationary termnal block 3 and novable 20
term nal ble€kcantact teeing mexthntinpr dwedlithans gird orearitsal Suehi aivanpage
thereof still connected each other) in a block formng nold, then cutting
of f every cHhhkcPedfyether Anrelearatiadhbecanssoof o sedf-ciesnjogaefbact
process of the t%éggn Is into the stati-onary termnal block 3 or the

movabl e t erREREPE when tjie, qovably, tapRisalsy comen irecrRBEacthwikbl shag of

the bl ocks stationary terminals. In addition, each contact area 33, 43

-

ié formed of a thick sil#er or silver alloy clad to be suffi-
10  ciently adaptable to the load thereto (56V, 0.1A, SHenry).
Since the contact and separation control of the coﬁtact areas
of both terminals is not carfied out by means of a siiding'
actuator, any lubricant is not necessary, thereby the switch
in accordance with thg'present invention being prevented from
15 any trouble caused by the lubricant. Furﬁher, éach of said
stationary términals 3a, 3b, 3¢ _.;._and the movable.terminals
4;, 4b, 4c¢ ... can be formed of a sheet of metallic plate by g;/
punching while keeping some part thereof still'qﬁnnected (or
- not cut off), and both stationary terminal block 3 and movable
20 ~ terminal block 4 can be formed while hoidinq séid téfminals
(with a part thereof'still connected each othér)-in a block -
forming mold, ﬁhen cﬁtting off évery connected part among
terminals to compléte an incorporation process of the terminals.

into the stationary terminal block 3 or the movable terminal

25 - block 4;'By employing sich method, the molding of the blocks



w th each termnal inserted therein can be easily automated resulting in a
consi der abl e decrease of nmanufacturing cost. Mreover, it is to be note
t hat.a necessary nunber or quantity of the stationary terninals and th
anabIe(?Tn1naIs are 5 i ncorporated into respective blocks to be
uni t fos each necessary circuit, a siang.%gcorporation of said respectt
bl pcks into the housing is qU|te suffici for the purpose of including

necessary numnber % circuits, resulting in the extrenely easy_assenbly of
the multiple switt gh terminal inseﬁ%gﬁ Githereiny cagobrg easpdyi Anhenated

2" i< urged ?ﬁr%r%éuﬁﬁéi‘i o AoTsRenatle’ datrenae B8, Rafuzagterins pat-

h .
ke G tho. of HeFS n*"“%‘?dﬁ?%é??%y"%?%%% t ' febaddiEy RypBerofp) doanyiy
‘modi fying the Cafefhéaﬁéaémnéwsﬁéwﬁirﬁef@aﬁ% hef El@vraﬁmea‘f:&ﬂgn%'fg é‘féuator

only, it is possible to assenbie alternativ Into t or egol ng

normal a%tua- tipnsotpPrated timte reddddtive IDldekd E@V%ésﬁnéchHQE'QBrt¥9@h
mul tiple switch in which the actuator is actuated fromthe 2 si de of
t hé printed boane¢essaryositiwiin) a«éimphn1ﬂnaanpar@t&baedfbehmaeaehbectlve
operative position and the inoperative position of the actuator. A .switch
illustrated in klecks pinto grhe hansiglg dix lquidecsud ficieati 6ort ghe purposée

swi.t ch ‘wherei n tEe coV and 25 the housing of the switch illustrated
in\E¥G 3 are p% i }o¢4 3&1ng necessary number of circuits, resulting in the

extremely easy assembly of the multiple switch.

10 Any of the foregoing embodiments iefers to a nor-al

actuation-type multiple switch wherein the actuator 2, 2'
is urged in the direction of the cover 17, 17" located above
for the actuation toward the §rinted board by means of the
plunger 5, 5' or the like. On the other hand, as illustrated
15 in FIG. 10 for example,.by modifying the cover (and the housing)
beforehand and replacing the actuator only, it is_poséible to
-assemble alternatively either into the foregoing normal Ectua-
tion type multiple switch ?r iﬁto a reverse actuation'type
multiple switch in whiéh the actuator is aétuated from the
20 side of the printed board, the positional relation being
reversed between the'operafiQe position and the inoperative
' . position of the actuator. |
A switch illustrated in FIG. 10 is one mode of éuch
reverse actuation type multiple switch wherein.the cover and

- 25 the housing of the switch illustréted in FIG. 3 are partially



pti on, the sanme parts as FIG 3 are designat.ed the sane reference *
nun€pa)s as FI.G 3:for the 5 sake ot qponveni ence. The nultiple switch
aceqrding to this enbodi nent conprises projections 17a, 17a' provided for
the prevention of the shafts 22, 22 of the actuator 2 from novi ng upward, {

150, Do forBLTAS RS S Vi pepstideel ﬁﬁ%@%ﬁ“ﬁ%%@?@t%Snﬂswﬁg“iv\g
under the coygiuglds diy SARMIGANLY de3Rlel rAdetd BEQLEEILANEyALd0nd7a 1 NLO

the grooves rst retention part projec y provi ded
for retaini ngn Ofife Qiledilndiit i¥Med ARisleriptibn ,2€nehkhReapotbsr agNfirgdas

t hereof 15 being retained in the slot 2l1a of. the cylinder 21 (a part
to be engagesreviddsidmat@d@he and Tefeirencleunumaralsi AsFFEG. 18) foaneha
second retention part 17c also projectionally provided (a part to be
engaged wit Bakee aff corevedence.not illustrated in FIG 10), said first and

second retention parts 17b, 17c 20 bei ng engaged with t-he grooves 15a,
16b respectively byThehgwdddiifle iswidchcacicordingi #ogtbdscembsdimasb, 15¢c, °
16¢c. By enpl oying such construction, as illustrated in FIG 11A, when one

end 26a of GRIPLIFAYS RFAIRFLAONSs 1awaildad erovideds £ost thet preventhant 17
ot untor ot g e R Yo q 12 S¥he actuatdt $E2on ndvihg upward,® U
said projections 17a, 17a' being rotatably engaged with each
10 groove 15a, 16a formed on the front wall 15 and the back wall
160of the housing 1 under the cover 17 by éngageably inserting
the projeétions 17a, 17a' into the éroqves 15a, 16a, a first
'reFentidn pa;t 17b projectionally provided for retaining one
end 26b of each coil spring 26 while another end 26a thereof
15 being retained in the_slot 21a of the cylinder 21 (a part to
be engaged with thé groové 16b is not illuStrated'in FIG. 10),
and a second retention parf_17c'also projebtiona;ly provided
(a part to be engaggd with the_groove 16c is not illustrated
in FIG._10); said first and second retention parts 17b, 17c
20 ' being engaéed with the grooves 15a, 16b respectively by
engageably inserted-into said grooves 15b, 16b, 15c, 16c.
By employing éuch construction, as illustrated'in FIG. 114,
when one end 26a of each coil spring 26 is retained oh said
first retention part 17b of the cover 17 bf means of the same

25 actuator 2 as FIG. 3, the actuator.is urged upward in the



same manner as the nentioned enbodi nents, thus being formed or assenbl ed
into.tthe-hormal actuation type multiple SMAtCh On the other hand, as
il luStrated in FIG 11B, when anot her end 26b of each coi | spring 26

retalnéd on sai d_second 5 retention part 17C by means of the adqtu
2 wherein the slot 2la.with which the end 26a18f-the coil spring 26 i
be:engaged is formed in the reverse direction to that of FIG 11A, the
actator 2 is urged downward, thus being formed or assenbled into the
reverse actuati @emey mannext |ap| shenmephioped embo@jmentssi thns beindg ifonmesh
of the actuator 2. In this respect, there is no limtation as to the nunmher
of the coil spri9Fy asgenbled &H§°sﬁbﬁ BRFMAY BSFH§t§9$fEY%th?¥ﬁiQ#ﬂaSWitCh-

Tl ustratod in (5 he Shudk ngpdl e EaRuakPabrai e THRY itk R
termnal 8a, 3b.oqif ren o‘%o'é‘a%ﬂ 'c%&hgg‘i-k@t Ibg 18" égéi Mot TPéfé'éé’&%fd

endof each nnvaﬁeatern1nal an an

(45[ err]sapprox.petrel onf néﬁ%‘i:t 197e S?CBeHHWBEetEGrﬁbEﬁietof nzf‘\h‘xéré‘ﬁ'f'“ﬁ{e

the novable termnals co i n contact t stationary
termnal s |ike a1@t023witANdhils taAki ahdl Rb¥ 6f €RELE61L1i Spring!Ce is to
| nproved, a certain tine |ag being secured in the contact between both
terminals in co¢memﬂgagedmz@hfbhmedbuhuthetreveosetﬂﬁreo@ianttarthstC5feach
movabl e termnal, resulting in an effective preventive

W FIG. 11A, the actuator 2 is urged downward, thus being formed

or assembled into the reverse actuation type multiple switch
10 bf the simple modification of the actuator 2. In this respect,
there is no limitation as to the number of the coil spring 26;
only one such spring being suffcient for the éctuator as the-
case may be. | |
Eurthermbre, in this embodiment, as illusﬁrated in
15 FIG. 10; the contact -area 33 of each stationary terminal 3a,
3b, 3¢ ... coming in the elastic contact with the bifurcated
end of each movable_terminal 4a, 4b, 4c ... is skemmﬂat an'
angle _ (45° approx.) with résﬁect to each
movable terminal. In this manner, thé movable terminalé come
20 in contact with the stationary terminals like a crossbar, and

the'reliability of contact is -‘much improved, a certain

o

time lag being secured in the contact between both terminals
in cooperation with the bifurcation of the contact areas of
each movable terminal, resulting in an effective preventive

25 device against the generation'of arc.



25  -. device against the generation of arc. It will be evident to
=gkilled in the art that the present invention is not li'nmited to the

f the foregoing illustrative enbodi ments,. and that the present

n may be enbodied in other specific forms without 5 departing

ymthe essential attributes thereof,ﬁgPﬂ_it is therefore desired that the

f oregoi ng enbodi nents be considered in | respects as illustrative only 7

and not restrictive, reference being made to the appendedcl ai ns rat her t hay

t he foregoi ng descEfpvibh, barevident emdihwsethiskilded in tthet hetl@hat

meani ng ‘and_t he range of equival ency of theclains are therefore intended to

be enbracedthfePEpAent inventign ik not limikaed ite Lhendetaidsi af sheotary

body. 5 EBreSolfls fubintesPiie Sardfinents oretel aednats OERIRANI § are
d . j , bl e t.er.mnal bl ock i ded
The body, abaeeRELfh et bl AR Of e DORT UG Bamp WHenBue" o0 11

5 depérting.from the essential attributes thereof, and it is

therefore-desired that the foregoiné embodiments be considered
in all respects as illustrative only and not restrictive, - %
reference being made to the appendedclaimsfrather than-tﬁe KQJ
foregoing description, and all changes which cdme with the

10 meaning and the range of eqﬁivalency of fhetlaims are therefore

- intended to be embraced therein.



arranged to cone in elastic cont act with each of sald 10 .

stationary. termdals,. an actuator supported on the body to be rotatable at
a specwfled angle bet ween an inoperative position and an operative
position," and in _which at | east one projection belonging to first

proj ecti'om group.and at 15 : | east one projection bel onging
second projection group are provided respectiwely, said projection
belMSnging to the first projection group separating at |east one novable_:
termnal fromthe correspondi ng stationary term nal by pressing the novable
term nal 20 and said projection belonging to the second
projection group bringkA3Mstt -l east one novable ternmnal into the elastic
contact with corregponglifgreipid e ecH Aidiinipla Botadyeastiatbie cBnpEsHifg,
fromthe anabIe termnal in accordance with a turning novenent of the
actuator 25 - " bet werbddye, i noperati ve position and the operatlve,
position, and [err] an el astic nenber interposed between the body and

the actuator to urge rotatahdystaelarmnatierninalhdlock praviideddinethrobody,
thereof. 2. A nmultiple switch as claimed in claiml, wherein a 5
positionSof at |east oaedpinjwrichra lmlltmjliffgl taf §a:|a¢ionary terminals are

arranged parallel with one another,

a movable terminal block provided in the body,
and in which a plurality of movable terminals are
arranged to come in elastic contaot nith each of said

10 ' _ stationary terminals,_' ' _

an actuator supported on the'body to be rotatable
at a specified angle between an inoperative position
and an operative position,'and in which at least one
projection belonging to first projection group and at

15 - least one projection belonging to second projection
group arelprovided respectively, said'projection
belonglng to the first projection group separatlng at
least one movable terminal from the corresponding
stationary terminal by pressing the movable terminal

20 and said projection belonging to the second projection

group bringing'at least one novable terminal into the

elastic contact with corresponding stationary terminal
by.releasing the.preSSure from the movable terminal in
accordance with a turning movement_of the actuator

25 ) between the inoperative position and the operative

position, and

* c L M H *



first projection group is biased toward the turning direction of the
.actuyptor with respect-to the other projection:or projections beionglng to
‘the ”fég proj ection group. 10 3. Anultiple switch as clainmed in cl’aim

1& ijn a turning locus of a top end of at |east one projection
bel to the first projectiion group has.a different dianmeter fromthe__
| oc the top end of the.other projeciiZen or projections belonglng to\g‘

t he flrst 15 projectin group. 4. Anmultiple switch as clainmed in any one

of claims. 1- to 3, mhereln position of at |east ope ct| bel ongi ng
to said second proj ec@Boflgs &ﬁ F’?mbﬁﬁséﬂtfﬁﬂﬁ?ﬂ %&t’%‘? #ﬂf ction of

t he actuator vmtJ1é% e%ﬁg t%oHEgg gggggagangﬁélggtggtg 0j ectlons-

bel onging to tHE secord prOJect|o rou e smn as clainmed
in any one of Eﬂéufﬁbé?gé%r$éMa§ %lebHethHEEbﬁg Iocus of the top end of at
| east one projection l onging to said second projection 25 group has a
different di angfera ff il ls@G4ehobst Beaimed28n EDRiRND, Qfnd e dtaer

proj ection or projections belonging to the second projection group. 6. A
nultlple §Mntcﬁbgﬁtxﬂnmdﬂedtlﬂeamy one ptodkatien belonglng to said

Flrst projection group is biased toward the turning

-

- direction of the actuator with respect to the other
projécticn or p;ujectiun§ bélénging to the first
projectibn-groub.

10 3. A multiﬁle switch as claimed in claim l; wherein a
turning locds of a top end of ét least one projection
-belongipg to tﬁe first projéction group has a different
diametef from the loéus of the tbh end of the other N
projection or projections belonging to thé first

15 projectin group. |

| 4, A multiple switch as claimed in any one'af claims.
1- to 3, wherein a positian cflat least one projection O/
beionging to said second projection group is biased
toward the turning direction of thé actuator with

20 respect to the other pfojectiﬁn.or projections
belohging to the seconﬂ p;ojection group. . %
5. A multiple switch as claimed in any one of claims
1l to 4 whérein the turning iocus-af the top end of at
léast.nne projectioﬁ belonging to said secﬁnd projection

25 group has a different diamater from the locus of the-

A



1 to 5. wherein each novable termnal is bifurcated to- provide 5 to
contact areas to’'engage a contact area of the corresponding stationary
ternihéT?\?. A multiple switch as claimed in claim®6, wherein the congFact
area of i said each, stationary termnal is. skewed at an angle 10 -
so that tfe contact area cones in contact with the bifurcated part oft
nmovabl e termnal like a crossbar. 8. A nultipT@3smAtch as clainmed in any-
oneof clainms 1 to 7, wherein said body is adapted to .retain 15
alternatively one end or another end of said elastic nenber so that the
~urging force in theaopneperefiyee db et i o e tiloh aat walogectiisnseversi bl e,
to change a positional relation between.the inoperative position and the
“operative positionbelonbénacteathe .secd pragjectd anulgriopipe switch as
clainmed in any one of clains 1 to 8, wherein the contact areas between said
novabl e terminal s Bmd 8aPdltirie oHekich gl ifed dreacy @9Fpfeglaimg
thick clad of silver_or_silver alloy. 10. A nmultiple switch as clained in
“any-one of. clains SSW 51 yRevelignedah; povahley tefpineh % DATYHSBke L RPLRIFVES a
t el ephone set. 5 '

to contact areas to angage a contact area of the ecorresponding

stationary terminal.

.

- _ 7. A multiple smitch.as claimed in claim 6, wherein
the cnntacﬁ area aof said.each stationary terminal
is skewed at an énglé |
10 | ' - 'so that the contactlarea.comes in
contact with the bifur;ated part of each movable
termiﬁal like a crossbar.
8. A multiple suitch'as claimed in any'one of claims
1l to 7., wherein said body Ii_s adapted to retain
18 alternatively c.ﬁe end dr anocther end of said elastic member
so that the urging force in the inoperative
./ direction of the actUatof is reversible, to change a positional
relation betwgen fhe inoperéfiue position and the
operative position of the actuator.
20 9. A multiple sqitch as claimed in any one of claims
> 1 to 8, wherein the contaét areas between said
“movable terminals';nd said stat:';.onary- termin_als are each
.composed of a thick clad of silver or silver alloy.
10. A multiple switch és claimed in any one of claims
25 l to 9, wherein said switch is_a haook-switch far a

telephone set.

I



11. Anultiple switch substantlally as described with reference to and as

1IIustrated in Figures 1 to 6 of the acconpanyi.ng draw ngs.. I2. A mH tiple-

bstantially as described with 5
s 7 and 8 of the acconpanying draw ngs. 13
ally as described with reference to and as illustrated in Figures
1 of the acconpanylng dramﬁngs.zlp-lllllllllllll 11111 11111 111147

reference to and as illustrated
13. Amultiple switch

L M S -
11. A multlple smltch substantlally as described ulth
reference to and as lllustrated in Figures 1 to 6 of
the accompanying drawlngs.

12. A multiple switéh suﬁstéutially as described with

5 referende.to and és illdstfatad in Figufes 7 and 8
of the accbmpanying d:aﬁings. f
13. A multiple switch substantially.as described with §
refereﬁce to and as illuﬁtrated in Figufes 10 and 11 ku?
of the accompanying dramings.
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