A Pushbutton Llectric Switch The oresent invention relat es?.tboais\g-t%h?" .
cofpri sing-a casing defining a housing in which are nounted a "rest" first
fixed contact, an "operative" second fixed contact, a fixed 5 termnal, a
_ abl e contact resting on two *i dges an capable of oscillating , about a
l'ine passing through said ridges, between a _position of rest in which said
novabl e contact cones® AE&NeBAEACt SWPERCLReSFHESE fixed contact, and an
operative position in which said novabl e contact cones into contact 10 ¢~
with the secqrd fixed go [of % apd,first _and second fixed.cortacts being
di sposed one?é?'gﬁgﬁg§%dggggkgé?§ fg%%?egnagaapﬁgﬁgﬁgt6%§§6V§gpé 3Iong an
axis al chight 888LRSnLOaSAbAsLhaCLRCLURER A-Eesbupesk! bon-agd ak operative
position, said push- button bearing, at a point of its.travel internediate
its restitbd cpAshEtQnaandspbsatDeEAt E¥EORESKLKER, c3dakAs, EWgikBkNgs the
direction of action of each of which on said novable contact is parallel to
sai 8 axkerahdalespecdivebliy atneach sedein§ sai dwbi neisest hat, cepadadizd
position of rest of said pushbutto, a first of said sorings applies to said
nmovabl e>éonsast Lativtquec@ot zgiéacepashansi shappbhedzadarhst=sai d novabl e
contact by said second spring, so as to_nmintain the novable contact inits
posi ti oR=oPeEesR, PAReF288 PA $8FH aBt MU&CPoSPLAORC BRI 8°PESRE BARESN, the

second of said springs, applies.against said novable gontact a_torque
greater*?hﬁnc?ﬂg cangngehﬁ séFggfF+§F§sﬁ?Fﬁ6?%25angana8pFoa§éa%b sai d

movabl e gcontagk 19 E%iEE'LﬁQat%oLL§18p8£§E£¥% QgLL! 98, SUCh switches are
used i n“particul ar on confrol boards or In-con ¥ oF > boxXes and,”1n view of

thehr nNYIBEr the secord fixed contact, sald first and second fixed

contacts being discosed one at each side of said line, and a

pushbutton movatble along an axis at richt ancles to szid line

orera\:we
retween a res:t positicn and an aﬁfaue_positxon, salc zush-
-u%ton bearlirg, at & zoint 2f itz trawvsel intssnadiats lts reszt-
i3 oosition ané ilts coarative positicon, against two springs the

Sirection of acticn of each of which on said movable contact

is garallel to said axis and respéctively at each side of said

line so that, in said position of fest’of salié pushbutton, a

first of said springs applles'tb saig movable contact a torgue
2C greater than is applied against said movable coﬁtaét by said

second spring, so as to_maihtain ﬁhe movable contact in its

positiqn of zest, whereas in sald active position of said push-

button, the second of sald springs applies’ against said movabls

contact a torgue greater than that ap_lied by said first spring,
25 so as to cause said movable contact to be tilted to its |

operative position. |

Such switches are used in particular on control Zoazds

or in control boxes and, in view of their number



-2--and of the usually snall area available, it is inperative to reduce
t héir 4dinmensi on substantially; noreover, a very sinple construction is
usual I'y required from such apparatus, both-in order to provide sanme with an
5  excell'ent reliability and to allow a fast assenbly of the elenents .
t hereof during. manufacture. Apparatus-of the prior art neeting the above-
mentioned requirenments frequently nakes2use of a, novabl e contact nounted on
a resili'ent blade, or leaf, 10° requiring aspecial operation for its:
assenbfy’mdth a feed or cormon termnal, said blade being nmounted either
transversally wan oéspbet usoalhe #habltaoed cdvabhpeni bf the TR DN,
or.in parallel relationshig therewith, In the first_instance, the _
‘transverse di nessi srguss thepr gheersiennsiRstagtiably s B TelBtivel y

I , Wh in the, d inst it : t e '
strfaces, the SUETYI SETOLS COBDEACFONof S WHT SR RRRERT ok el 34
maintain relati yoby choge HBON-1hAGLULENG { BLEGAIECSaneduith an - ThE

Inven

obj ect of the p?@g _ I"lon"I's"to provide an el ectric switch exenpt
fromthe akove- %‘?z@e‘lﬁ@ﬁ@ dégmﬁﬁftﬁnénaf t81 BPASWCONBAE UChE 98N ¥ the
fatilitates its assenbly and enhances its reliability. According to the
present inventi @lendn%¥ tEBra6f during manufacture. o

I Apparatus of the:pfior'art_meeting_the above-

“mentioned féduirements.frequently makes uée_of a
movable corntact mounted_on a resilient blade, or leaf,

10 requiring a special operation for its assembly with a feed
or common terminal, said blade being mounted either
trénsversally with respect to the direction of movement_
of the pushbutton, or in parallel relationship theFewith.

;"In thé first iﬁétande;.thé ﬁraﬁsvérsé dimensions

15 of the switch casing réquife.to-be rélatively larde,
whereas in the second instance it is necessary to provide
rubbiﬁg surfaces, the satisfactory cooperation of which
makes it neceééary to maintain relatively close manu-
facturing tolerénces.-

20 : The object of the present invention_is to-pfovide

. _ an electric switch exempt from the above-mentioned

drawbacks énd'of.simple construction which facilitates
its assembly and enhances its reliability.
According to the present invention, a switch as
25 first set forth hereinabove is characterised in that

one of said ridges is at an extremity of a flat blade



first set forth hereinabove is characterised in that one of said = |
Hges is at an extremty of a flat blade- -3- or leaf:parallel to said
s and constituting said termnal, said-other ridge bei'ng constituted by
“inner protrusion or boss insy. d. housi ng, an inner surface of said .
pushbutton facing towards said novable 5 contact and serving to abut.
said springs being provided with two guiding rods parallel. to said axis
and abmotledf oie e lel el Sqeo seed. &S s o m&mnmumm@ctslandl y, said sprifigs.
‘bearing on a flat disk constituting said novabl e contact, said guiding rods
havi ngtesmekex | sl atdien ridar drelny COH&&H&N@Eﬁv@yopGnlngs of said disk.
O her features and advantages of the present invention will appear fromthe
" foll oWt RRET R HHS G ngmsoy‘-r%/veﬁﬁ hoxEhi%, 3l HRne&spect to the -
2 an 3 are partial

._ gi?glﬁp%%‘)b(ﬁ%%g %"?fg @ﬁq{%‘vﬁémﬁ‘t %tt‘”ﬂaﬁtd:asgsﬁé& ét"@ 51’? €operative
posi t '?Aﬁté@épﬂé | Y& Vin AN Falkg_tt r? e‘i' %‘l’:" ove of the

apparatu seen 1 n CI’OSS secti1on ong An

el ect rj, e UKL t%.(uﬁ. .C‘S’dbss vn%qdeef 3% @Msown%yl 'b@%rt' %chedy (1),

havi ng an axi s y having an upper portion (2) adapted to cone.
) iNnto are disposed- sald two springs respectively, said springs

bearing on a flat dlsk constltutlng-sald movable contact,
séid'guiding rods haviné éxtremitieS'éassing fhrough
- 10 _respective openings of said disk. -
- Other featurés and advantages of the present
inventibn will appear from the following description,
given by way of examplé,.with respect to the accompanying
drawzngs, in which:
15 i Flgs. 1 2 and 3 are partial axial sections of the
switch in the rest, intermediate and operative positions
reépectively, and | |
Fig. 4 is a partial view from above of thé apparatus,
seeﬁ in cross;section along_plane_PP in FPig. 2. |
20  An electric inverter switch is provided wifh é
hollow cylindrical body (1), having an axis XX', said - : ;
body having an upper portion (2) adapted to come into _ ';
contact with the surface of a wall (not shown) when a
bottom portion (3) of said body is inserted in an opening

25 of said wall.

i



~contaet. with the surface of a wall (not shown) when a bottom portion (3)
sai"d bgtly. is inserted in an openi ng 25 of said-wall. . -4- A general
cylindrical housing (4) “coaxial -with said body is adapted to receive a fee
termnal (5), a rest contact (6) and an operative contact (7); said
‘termi nal and said contacts, each of which is fixed to 5 t he bottom
portion (3) and is constltuted by a flat Blade, O leaf, parallel to axis
XX, are=provided in said housing respectively with a first (8), a second

9 d~a third (10 t ty, th | ad f er-abl |
{he Thres extrom t1es 4 SR &é?élféﬂ?-%aﬁ BRESLAGT (BhoberEiay, phth' 2
respect to the axys,, eno%yq. IﬁﬁteﬁanegeEgJ.#rQe '%&%Sftthgﬂecéil) or an

i nner protru3|on or oss I N sal ousi n acin owar ds opening (12) of-
housing (4), is Sdtsi@.stte‘i:o@ﬁta‘?ﬁe"(wl g BR BBQPEIEQVQPEBhEQcéle)l)15sa.1.dand I's
turned towards the upper portion (2) of the body. A conductive di sk (13).,
the diameter of wWid.cdirnfl Fil |sehid kenthkak ,0baBBuUsiENGghiéh, isSfiREAt €6 i Nn
the latter and is permanently in resilient contact with ridge (11) ‘and with
the extrenty (8)thd ddietcarerpmirtdons (3Y mmdnds2@onstdtubedbbysat 61t

specified later herein, and can be placed in contact with said second (9)
or with sald th|rhﬁade, or leaf, parallel to axis XX', are provided in

& _ said houslng respectively w1th a first (8), a second (9)
and a third (10) extremlty, these three blades are
preferably similar; the three extremities are in the same

10  plane PP transverse with-respeétfto‘the axis, e.g.
at right angles to the latter. |
A ridge (11) or an ihner?protﬁusion or béss_in_
said hoﬁsing and féciﬁg-towardé Qpening'(;é)_of houﬁihg
(4}, is situated betﬁeeﬂ plahe'PP and éhé opening (12)
.15. - and is turned towards the upper pOrtlon (2) of the body.
A conductive disk (13), the diameter of whlch is sma11°v
than that of housing (4), is mounted in the latter and
is permanently in resilient contact with ridge (11)
a.nd with the extremity (8)-of 'the terminal -5 by .means
= 20 of members to be specified later herein, and can be
placed in contact w1th sald second (9) or with said. thlrd
.(10) extremity. Such an.alteratlon, due to tilting
movement of the disk about a line D1 passing through
the »idge and through said first extrémity, induces the
25 expected electric in&ersion effect, by means of a

resilient effect to be explained hereunder.



“(10) extremty. Such an alteratlon due to tilting novenent of the di sk’

'“.nout a line D1 passing through the .ridge and through said first extren1ty

Alluces the 25 expected el ectric inversion-effect,” by<means of a-
€ilient effect to be explained hereunder. - 5- Referrlng to Fig. 4, it
 to be noted that a second |ine D2 passing through the second (9), _amd
‘hird (10) extremties, is substantlally at ri.ght angles to the first line .
D; in the illustrated enbodinent, in 5 which the three extren1t|Q§kare

in register widhedhmpeard mheyy 4 1®t afs dicslod k)eesnigtha@xtyrenities are

~regul arly spaced by angl es substantlally equal to 1200. As can be seen from
Fig. 1,sécqushhitid @p (ddysiirsg raniwegh ivhd edoaidsi(9g ,antd hiwdabl e al ong '
the axis 10 XX' - between its rest position, viz. the one shown in Fig. 1,
and an Op@} atxtneeiosi es o s ours tan gl 1y3.a tSaiidhu siflgltetsoroconpr i ses an
~upper portion (16), level with the upper portion of the body, a guiding
ski rt -¥he)fitsli Hge rPJHne"-rhdﬁEﬁ Ag: 1 U tredieq M@@@éd e a 15 | at er al

ove of said bod i di ng r.ods (20, 21) inte with said
% "&H‘%tbnt%auﬁ”eﬁ%l%étf “?%'et%é‘”&llé" et shem ("’g‘?) agai n parallel
wogg_sagsg}.f LS-PU4 1% 4 SR A3 MUY 'e%cer%%aél%%n_trhat of said guiding °
regularly spaced by angles.substantially equal to 120 . _ Q
| As can be seen from Fig. 1; a pﬁshbutton (15)
is mounted in the hcuSihg and is movable alohg the axis
10 - XX' between its rest pOSLtlon, viz. the one shown in
Fig. 1, and an operative. posltlon shown in Fig. 3. _
Sald pushbutton comprlses an upper portion (16),
) 1eve1 w1th the upper pOrtlon of the body, a guiding skirt
:'(17) sliding in the housing, a hook_(lS) engaged in a
15 lateral groove (19) of said body, two guiding rods (20,
' 215 integral with- said upper pértion and parallel'with
the axis, and a finger (22) again_parailel with.said
axis but the length of which is less than that of said
guiding rods. |
20 The length of said'rods,hthe extremities (23, 24) .
of which face tohards_the bottom portion (3) is such
that, even when the pusthttén is at its positidn of
rest, . sald extremities are positioned through two openings
(25, 26 respectively) of the disk .without coming into
25 contact with said bottom portion, said openings being -

situated on both sides of line D1 (see also Fig. 4); the



20 , “+" - The length of said rods, the extremties (23, 24) of. which faigjﬁy
towar dg"the bott-om portion (3) is such that, even when the pushbutton is .

its positi-on of rest,  sai‘d extremties are positioned through two openings *
(25, 26 respectively) of the disk without comng into 25 contact with

sai d bottom portion, said openings being &ituated on both sides of line D
(see al.so Fig. 4); the -6- disk is preferably obtained by a nmere;cutting
OperatiQ@T Finally, two conpression spn%ggs (27, 28 respectively) are

nbunt ed one abottSkath BFeEARAN A BkAY Bh@ e THELEGs RIFFERGAORas
moved to a point intgrmediate its rest pasition.and its operative %osiéign,
abut the upper inner"50Ph¥e §9R) CORPReRFEh S RIS A, on SEFE ST VRAN

and at two rest i ), ctivel t i.sk, o}

hand. such t hat 255 Rhdot) %’g%rpér%’;"g:é oérnéellhrrp%ér e odlﬁhd(ei”l%;trfg% ERg ’p%gllgh she

shown in Fig. 1,,SRbAriShindd ddved EONPIRSHON Al ERLBURIORIHRY ket urn
force required for driving said pushbutton to its position of rest. It can

be seen from Fi gositi®ndahdaitsadsetawl wdrjgikitae vy ehentudpeegtihsieand
diraneters, and that the two rest points (30, 31) are at different distances
(el’, e2) 15 tnofiasér G29Yht 291 heo Dlthe |pustdeittticon, d:i heDdneassindg tindough
the rest points, is substantially at right angles to line D1; in the '
enbodi ment descetbédo byeskypoknesahif) e,31 respectively) of the disk, on
' thé other hand, such that an initial compression imparts
“to the.latter the position'showﬁ‘in_Fig. 1; said initial
10. compression also developing a return force required fbr.
driving said pushbutton to its position of réét.
It can be seen from Fig. 1 to 4.that_said two springs
have different lengths and diameters, and.that the two
rest points (30, 31) are at different Qistaﬁ;es (el, e2)
15 .from. straight 1iﬁe-D1- In aadi£ion, liﬁe D3 passing |
through.the rest poihts, is substantially at right angles
~to line D1l; in the embodiment described by way of example,
said straight line D3Ipasées'through axis XX' and in all
cases said line D3 should preferably be situated between
" 20" 1iné D2 and extremity (8).
| Torques Cl and C2, transmitted to the disk as a |
result of the spring forces,(fl, £2) applied at distances
(el, e2) from the pivoting axis Dl, are antagonistic torques,
so that the resultant torque transmitted to the inverter

25 disk is equal to the difference between said two torques;

since forces fl1 and f2 undergo -



Faystraight line D3 passes through axis XX and in all cases said I'i ne b3
ald preferably be situated between 20 - line D2 and extremity (8). _
qies Cl1 and C2, transnitted to the disk as a result of-the spring., forces
(N~ f2) applied at distances (el, e2) fromthe pivoting axis D, dre
~antagoni stic torques, so that The resultant torque transmtted to the |,
~ihverter 25 : disk is equal to the difference between said two torqueS“

- since forces fl and f2 undergo -~ --7- unequal increases while the -

‘pushbuvbeauf’ h%?Tﬁ@ﬁ?%mﬁﬁ%%ﬁ|¥?@(ﬁﬂﬁﬂﬂ4§ﬂ9qxiﬁtWQﬁ%nﬁxﬁﬂmﬁﬁ§s of dlfféfent

stiffness of the two springs and-of the valu lven 1o el and e2 the '
resul th¥ ?B?qﬁ@%ﬁn%%ﬁ‘?“a?b?%%ﬁﬁl%% $EILENeSS g 2, at which

sai d pughQHétP{}%lngpgf%éJ%t ergd be{.vyéahen tf}_fcs}1 rest and éﬁk;g&o%t%re ')[?I Ve posi tions,

and safd reSu changes ity after, as the'

pUSthEEQnr—é§ufP¥h99t<9 udel, the r@eﬂéﬂee 10%4)5 wnt he rods reach 10

‘the bottom portion, he operative positio own |n Ig. 3, said
resul taat rigLaeg Qabﬁﬁﬁcﬁasﬂl.djlﬁksﬁkﬂlﬁ&rfﬁfd |§J.€Hﬁéﬁédam¥.ﬂu%érﬁgal nst the .
third extremty (10). Wen the pushbutton is rel eased, the reverse _
oper at thasrast ahd athedpdFative positimmeserands raildd rterw‘ls:dm: a wel d B
bet ween the surface :
torque changes it dlrectlon-lmmedlately after, as the

.'puSHbutton is moving on.
i ' .
| When the extremities (23, 24) of the rods reach
10 the bottom portion, at the operative position shown in
lFig. 3, said resultant torque causes sald disk to be
resiliently applied against the third extremity (10).
When the pushputton is released, the reverse operations
are obtained.

15 However, should there be a Qeld between the surface
of disk (13) and the second extremity (9), and should
the resultant torque be so weak as to;be unable ﬁo
induce the rupture of said weld, finger (22) would come

into contact with said disk before the operative position .

20 of the pushbutton is reached, thus inducing a mechanical,

L4

and no longer resilient, separation of the surfacés in

contaét, at thegatcidentally maintained position of rest. .
The pushbutton and the switch body should not be.

able to rotate with respect to each other about axis

.25 XX'; thus a permanent positioning can be provided by any

means ensuring coopeération between the pushbutton and



of disk (13) and the second extremty -(9), and should the. resultant torqu
be ‘'so xeak as to be unable to induce the rupture of said weld, finger (22 _/
woul d conme into contact -with said disk before the operative position 20

of the pushHbutton is reached, thus inducing a mechanical, and no | onger
resiligent, separation of the surfaces in contact, at. the accidentally
~mai'ntai ned position of .rest. The pushbu?ton and the switch body should not -
be abl 31;0 rotate with respect to each other about axis 25 XX'; thus a
per man posi tioni can he pr.qovided, by .eans_ensucin o ation

bet ween the push’t%"‘tq{]%r?dg’rfd and 3’%— cggli Egb8§3,¥‘*§§§'i ?'génghe{gggﬁa?ﬁéed, e.g.

t hrough the engaegﬁbgr% t%t _ Jk8X 187 9RHOBY.804L9) 1o hush sk Nl haDeons Vs
.rendering the pus tbe(ralftpIea(r}?](‘)Ié‘(‘:)%)-?.(y)(tl:83ht;.g’:,'g1 8 Gogé &%)R/s&i.ﬁgnw/&x‘gyftch dsiy
conprising a casidiiedafidivne uRbpsitRen Ppewreel1gr eignuoted a "rest” first
fixed contact, an "operative" second fixed contact, a fixed termnal, a
novabl e contact resting on two ridges and capabl e of oscillating, about a
|i ne passing through said ridges, : : :



X en a-position of rest in mhlch sai d anabIe contact cones into contact
nth/ the first fixed contact and an Opﬁl?%L!g~pQSLL+eﬂ—rﬂ’mhlCh sai d -
vabl e contact cones into-contact wt e second contact, said
itbSt and second fixed contacts Being di mﬁm\‘ N“E h side of said.
_line, and a pushbutton novabl e al ong anﬁﬂl gles to said line
" between a rest position and an operatlve po§it|on said pushbutton

bearing,at a point of [err] tE&pdMSinternediate its rest position amgitssf
[err] position, agalnst two springs the direction of action of each

whi ch on sald bIe contact is para o.said QXIS and, respectlvely at

~each N i998RES S 2 Cﬁs§59d8§3éfﬁr8n 3foHasP9ot s ai d
pushbut %' 5ﬁh oy %m‘%es%“l%Q§s%p% é Egniqu mpyabl e contact a

torque great i< {fFan 1S appli€d agai nst “said nmovabl'e’cont act by the second

spri ng-mé&&w@' WA ke EBYAALE CANtagkal BekheaRosi ki On of rest,

whereas 1n said active position of sai'd pushbutton, the’second of sald

SPri Ngfoedild esHragRit Hestding BBV Ahbe réaglachna taraueegbeat er than that
applied by said first spring so as to cause said novable contact to be
tiltemhdolitsrionsr atbows podiinieopasshagatheviugad skndt haticeng of said - ', -10¥
ridges is at an extremty of a flat blade or |eaf parallel to said aX|s and
const iheftvern suim tiddomalf cesitd ot wedchi ggédbepngbdensointatid by an | nner

protrusion or boss in
comes into contact with the flrst flxed contact and an

operative position in which saLd movable contact comes
into contact with the second fixed contact, said first and

second fixed contacts being disposed one ‘at each side cf

()

g

said line, and a pushbutton movable along an axis at right

oreru._tive
angles to said llne between a‘rest_pOSLtlon ANT BN el
positicn, said pushbutton bearing,at a point 2% ics travel
intermediate its rest position and itz =:azative sosition,

against two springs the direction of action of eaéh of th:h
on said mévable contact is paraliel to said axis and |
respectively at each side of said line so that, in said
position of rest of said pushbutton, a first of said éprings

applies to salid movable contact a torque greater than is

v

applied against said movable contact by the second spring,
so as to maintain. the movable contact in its posifion-off
rest, whereas in said active position of said pushbutton,
thé second of said springs applies againét sald movable
contact a torque greater than that applied by said first
spring so as-to cause said movable contact to be tilted to

its operative position, characterised in that one of said




said hbusing, an inner surface -of Sammmﬂ“&m!e\m' ng towards said
movabl e contact -and serving to abut, A s g provided with two
guiding rads parallel to*said axi s .and about which are di sposed said two
springs. respectively, said springs bearing on a flat disk constituting said
novabl @ contact, said guiding rods havtpgipx}renities passi ng through
respective openings of said disk. 2. A'switch, according to claim1,

_Charactgéjsed in that said openings are at an.dnequal di stance from said
line paSSing t hgoyghs spl dyg i HO6Sce Romi £y oM G ACGARHNG ! Q et BRTalf el
cl-ai ns 1_and_2, whérein said fixed contacts are on. a flrst straight line
substantially pesasdpd dRi8 &afrhStiInigg [d41Q prRsHIMGLLsaiahotther
centres of said openings, the second straight |ine passing substantially
t hrough the centidgefbeaing «braktibolvetbysand ifnmext motaiuglion ore basd tihe
ridge on said termnal. 4. A switch substantially as described herein
with reference saldheouskngmpayikinen aMafpse of said pushbutton facing

towards said movable contact and serving to abut said

springs being provided with two guiding rods parallel to

L v

said axis a_nd.about'_which are disposed said two springs
respettively, sald springs bearing on a flat disk constituting -
saild movable cbntaé%, said guiding rods having extrémitieé
passing through respective‘openinés of said disk.

2. :-A switch, aécording to claim 1, characterised in

that said openings are at ah unequa1 distance from said
line passing through sald ridges.

“3.'?_3 sQit¢h-a¢cordihg-§o either of claims l'aﬁd-Z,
wherein said‘fixed contacts are on a first straiéht line
substantially parallel to a.second straight line'passinq
throdgh the-cenfres of said opénings, the second straight
line passing substantially throuéh the centre of said

disk between said first straight line and the ridge on

o«

said terminal.

4. A switch substantially as described herein with

reference to the accompanying drawings.




