WATERPROOF PUSH BUTTON SW TCH The present invention relates to a waterproof
push button switch and, nore particular]y, to such a swtch which can be
easily assenbl ed. A conventional push tton switch has been disclosed, for -
exanpl e, in Japanese UWility Mdel Laid-Qpen no. 63:8327. Th?gr%7 J\..Q:ngl
push button switch according to Japanese Utility Mdel no. 63=823Z7"-°
generally includes a body made of an insulating material having a fastening"
front plate and a hollow portion disposed in the central region-thereof so
that a shaft is inserted, through an end portion of the body, into the

hol | ow portion. A first fixed contact nenber inserted and fastened to
either of a pair of contact-nenber insertion holes is fornmed outside the
~ hol | ow portion. A second fixed contact nenber is inserted and fastened to

anot her contact-nenber insertion hole through another end portion of the
body. A step- provided push button shaft is inserted into the holl ow
portion so as to be -supplied with a constant projecting elastic force
towards the body by an el astic nenber. A 2 nmovabl e contact nenber is
secured to an end portion of the push button shaft, inserted into the pair
of contact-nmenber insertion holes froman end portion of the body and

" WATERPROOF PUSH BUTTON SWITCH

The present invention relgtes~ to a waterproof push

'button. switch and, m_bre particularly, to such a switch
which can be eaSily assembled.

A conventionai push button switch has been disclosed,
for example, in Japanese Utility Model Laid-Open
no. 63-8327. |

The conventional push button switch according to
Japanese Utility Model no. 63-82327 generally includes a
body made of an insulating material hafring a fastening
froxit plate ahd a hollow portion disposed in the central
region thereof so that a shaft is inserted, through an end
portion of the body, into the hollow portion. A first
fixed contact member inserted and fastened to either of a
pair of contact-'member insertion holes is formed outside
the hollow portion. A second fixed contact member is
inserted ‘and fastened to another contact-member insertion
hole through another end portion of the body. A step-
provided push button shaft is inserted into the hollow
portion so as to be supplied with a constant. projecting

elastic force towards the body by an elastic member. A




arranged to have a pair of conductive elastic nenbers so as to cone in
contact with the first fixed contact nenber and the second fixed contact
menber. F ver, in the above-described conventional structure, a.square
praqjection at the end portion of the push button shaft nust be‘inserted
into a square hole formed in the cont act menber when the novabl e cont act

nmb is f ti f th h_butt hatt. Theref ,
assonbl y of APNERSY, Ebtdll Honlt Y decriaris 1R oe) hIaPRERLAD %0 b ow
tighteni b d . _ , h h, butt haf t
| <Cpushed, PRa pitten Enabt Threed YARRTRRS, pART on BoRtRbtoHemBern,

haft is f ' ' hol | f gD dy. .
Ther el ore, Tt v ar el Sha, dRpttanliof "kl body apdy g

support str aerdhgedo tohhale! Be paYSh oBUEbARUSW: Ve el asidst ﬁl@ﬁlﬂ%g%e s8"as

necessary. As a result, the nunber of conponents to the swt cannot be
reduced, catei cpmehdroworitdct arith othe £ar$€0fiRe@Stoabhdt hemBakt apdl ar,

since_ the above-descri bed conventional structure has been arranged in such
a manner t h¥het secande fixedl contacti memberened to the body sinply by
fitting the groove of the waterproof cover to the flange of the body, the
portion of the wWHOX®VE&, cder thehcabover-desgoibedh wenwent iomadd
over at the tinme of nmounting the body of the switch on the vehicle body,
can be easj P¥ructure, a square projection at the end portion of the
push button shaft must be inserted into a 'sqﬁare hole
o/ - formed in the contact member when the movable contact
‘'member is fastened to the end portion of the push button
shaft. Therefore, assembly of the switch is not efficient
since position-aligning and screw tightening tasks must be
conducted. ' |
Furthermore, when the push button shaft is pushed, the
movable contact member fastened to the end portion of the
shaft is forcibly moved outside the hollow portion of the
body. Therefore, an insulating cover (which pre;vents
contact with a surrounding sﬁpport structure to which the
push button switch is fastened) becomes necessary. As a
result, the number of components to the switch cannét be
reduced, causing the overall cost to be raised undesirably.
| In particular, since the above-described conventional
structure has been arranged in sﬁch' a manner that the
- waterproof cover is fastened to tﬁe_ body simply by fitting
the groove of the waterproo'f cover to the flange of the
-~ body, the portion of the waterproof cover, other than  the

portion which is turned over at the time of mounting the

- body of the switch on the "vehicle body, can be easily



3 separated. Therefore, a problemarises in that t he .\wor ki ng efficiency
deteriorates critically. It would be desirable to be able“to provide a ;
wat er pr oof push-button switch i'n which the waterproof cover is IésUeadin.
separable fromthe body than heret of or According to the present %
invention, there is provided a waterproof push-button switch conprising a

hol | ow, el ectric yi | b VAL N0 2 t ed '
i nner wal I§°W¥$|€+1é'sai'§§%%%ép%' p%idér%@%l?%ﬁbe%(':ﬁi%lg?eggtﬁgg?ﬁpgﬁposed '
to extend;_@fﬁi c£a‘§é{:@£1& #gggcfgeﬁgﬂy.e ones of said opposed inner

wal | s, a push actuator urged-r y resilient nmeans into a position projecting

fromthe body, rgesidheal HasiadsigabadIStocabei Ngblat veen phevadeuasor and
the body to retain the actuator within the body, an electrical contact of

subst ant i ahd¥eipredt cpushshaptoni &4 tch hin bwhiychntheowabexproof chver
act uat or - between an operative position engaging each of said pair of fixed
contacts tisnbéss ereadilyasepanablei frobecthechodyi thanxberetafores, and an
inoperative position breaking electrical connection between said fixed
contacts, a watAepopdingapochbesprgsent duventieangthere:is prayldad .
o Cor r oaponi e YeEREROForMRBRT RUF UIc SRS GPRERYSIIE, fnchakiotald
o el kot rtadily Reifadihs *BRAY haLLHS ar* B3R Hidlgd "End?P
o oj:posed _inner_ ?'3118- Wit_hiii'3-_s_aid body, ‘a pair of fixed
electrical confaéfé dispésgd to extend at least partially W
'along respective ones -cﬁ_f _a:j._d 'pgposed' inner walls, a -p_ﬁsh
- actuator urged by..:res:_i._lieng'_ means into a pdsition
pfojecting from f-i:he _bo___di_r, _-:_;_-',e__si;l.i.ent fast_e_n:l.ng .mea"ns
reacting between the ac_tu_a__t_q_r 'and thé body to 'reta:l.ti _the
actuator within "t.:he_ body, §f; ele_ctricai contact of
substantially inverted U-éhape -within the body and movable
with the actuator bétwee_p . an .p.g,erative 'posi't_:ion e_ngaging
‘each of said pair of fixed qb?;tacts to make elecﬁrida_l
connection between said f;{.xgii q;ﬁhtacts, and _ah .inoper_‘at:_l.ve
position breaking e.lectriq,_ai '._cpf;m_ectior.x _'befwéen. said fixed_
 contacts, a waterproof cap ghgaéing the outer flénge of the
~body and covering_ the aq';ugtgg, ‘a fastening pin on the
- outer flange of the body, and .a. élo_:i‘r.e'_sponding' recess formed
in -- a side region o_f. said 'q;a_g"'wl;érebj said fastening pin
engages into said recess to  prevent | separation of the cap
from the body. |
Preferably t;h__e resiliegt | _f;gs__tening means comprise at

least one resilient detent e;.._e_mgnjt on the actuator and at

least one stepped portion on an inner wall of the body



Preferably the resilient fastening 'se at | east one resilient

detent el ement on ‘the actuator ang | east :pne . stepped portion on an inner
wal | of thébody 4 such that, on’insertion of the actuator into the
body, theXfctuator is retained wthin _t.hg body by co-operation between the
or each detent el enment and the associated stepped portion. In one
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cap conprises a closUre ne 0 protect t

dust. By vawclufGFP!sf SWthims@OMiiMMS tnd NBoaVeBY Wovbpbratadie
described in greater detail with reference to the acCconpanyi ng draw ngs of

whi ch: Fi g. betwedn ehel oged quits paeitent Vetsmehitchand ! e abesotiated
wat er pr oof push-button switch according to the invention; Fig. 2 is a

| at eral crostepped @oadtigmn view which illustrates the switch of Firg. 1;
Fig. 3is a plan view of the insulating body of the switch of Fig. 1; Fig.
4 is a lateral cAgssonecembedimenin of ewhef ineentienh Sheriend 10fi tthe he
‘Oﬁﬁ ? ,r E ;?_Ofm’ %y!; gi{g%gig;é %ﬁe&%t@%r@t&n %a%o%gmpli!igssés .5aA c%.rysui% ?nre?nber

' .to protect the interio:f of the switch from dust.

By way of ez;ampies only, embodiments of the _1ﬁvention_
- will now be described in greater detail with reference to
\/ o the accompanying drawings of | which:

Fig. 1 1is an exploded .perspective view which
illustrates a waterproof push-button switch accor.ding to
:.the invention; | |

Fig. 2 is a lateral cross sectional plan view which
illustrates the switch of Fig; 1;

Fig. 3 is a plan view of the insulating body of the
 switch of Fig. 1;

Fig. 4 is a lateral cross sectional plan view of the
switch of Fig. 1 with the wéterproof cap fastened to the
insulating body: | |

Figs. 5A and 5B are vertical éross .sec':t:l.onaL views
which illustrate the central portion of two different
-waferproof push-button switches aécording to the invention:;

Fig. 6 is a vertical cross sectional view .of the
.._switch of Fig. 5A in a state which is different from the
state shown in Fig. 5A.

. Fig. 7 is a side elevational view, partly in cross-

section,  which illustrates a switch according to the

invention about to be fastened to a fastening member;



which illustrate the central portion of two different waterproof
push-button switches according to the invention; Fig. 6 is a vertical cross
sectional view of the switch of Fig. 5Ain a state which is different from
the state shown in Fig. 5A. Fig. 7 is \(;ISIde el evational view, partNgy in
cross- section, which illustrates a s ch according to the invention

about to be fa ened t a fas n er is a SI de eI evati onal
vi ew of the svvﬁ %-(é &%&i’ﬁr%Qnggﬁgm% ch ofs  oa

9B and 10 ct ken al.on respectlve Cross :
secti onal F?‘l nes c#dé'%necdg%s é% fagé%'bﬁ‘ “PWH vely, Fig. 11l'is a
perspective view of an alternative actuator to that shown in Fig. 1 and
incorporated in the switch of Fig. 5B, and Fi.g. 12 is lateral cross section
which illustrates the central portion of a switch.incorporating the
actuator of Fig. 11. As shown in Fig. 1, the basic structure of the

wat er pr oof push-button switch according to the present invention include an
electrically insulating body 1 (nade



of a plastics material or the like) -hdving-an outer flange |a.

Furthernore, the switch conprises a pair of fixed, electrically conductive
metal contdacts 3,4 disposed so as to be positioned to overlie at |east a
part of offfosed inner walls 2 of the insylating body 1 as shown in Figs. 9A
and 10. In addition the switch conpri segoa substantially inverted U shaped

rovabl o oL 1| Calige COUKCHS Yondol 0l 5081 g BRI RechUB dih

contact with each the TiXxed contacts 3 an

Preferably, dishgMNUpecam toss | SedfioRsh OiiHQQSQ?O?iQtEQ”'égA,ﬁgPé and | ke.

The switch further conprises a self-projecting type actuator I ng, as

shown in Fi FiglA6 aeiipectivelykhe actuator 8 is inserted into the
cylindrical body 1 as shown in Figs. 5A .and 9A, and, as shown particularly
in Fig. 5A the &tgiat Al 8iss gr perdpeotiver asiéw enif f ant cal bgrrnadises 7
or the like so that separation of the actuator fromthe body is prevented
(see al so Fiagtugtor tahthatt shownarke Figof 1t lmndothcdrpesated | ins thee
portion of the switch above the actuator 8, is, as shown in Figs. 4 and 9A,
covered wi t [BWitgh ofHFdF.- & @n& ranged as shown in Figs. 1 and 2 and nade
of soft rubber or_the . Jn addition, fastening_pins 11 projecting from

the flange la ar @ji%sé'ltzit 3 iIRteredy CFosshfeqFicn Moy ildustrates: es

20 formed, B3NN M- Ge b Wl Fncdid e Rly Do "SLELRERE o P O
Fig. 11.

L As shown in Fig. 1, the basic structure of the
waterproof push-button switch according to the present
invention include an electrically insulating body 1 (made
of a plastics material or the like) having an outer flange
la. Furthermore, the switch comprises a pair of fixed,
_ electrically conductive metal contacts 3,4 disposed so as
to be positioned to overlie at least a part of opposed
inner walls 2 of the insulating body 1 as shown in Figs. 9A
and 10. In addition the switch comprises a substantially
inverted U-shaped movable électr:l.cally cdnduct:l.ve metal
contact 5 capable of coming into contact with each of the
fixed confacts 3 and 4 as shown in Fig. 9A. Preferably,
the movable contact 5 is formed of phosbhor ‘bronze or the
like. The switch further comprises a self-projecting type
actuator 8 holding, as shown in Fig. 9A, a spring 6. The
actuator 8 is inserted into the cylindrical body 1 as shown
in Figs. 5A and 9A, and, as shown particularly in Fig. 5A,
the actuator' 8 is provided with resilient féstening members
7 or the like so that separétion of the actuator from the

body is prevented (see also Fig. 1).



wat er proof cap 9 fromthe body 1 is prevented as shown in Figs. 4 and 7.

The fastening pins 11 are integrally positioned on the outer flange |la as
shown in Fig. 3. The insulating body 1 according to the present invention
i's moul ded out of a plastics materi al dis provided with an uppe?‘.ipl ate
12 having the outer flange la on the u%er end portion thereof, the upper

plate 12 servi to teqt fixed ¢ t W 3a,The upper te_l s a
recessed porti(r)iﬂ‘el'So{’g%ﬁe?ls%‘%fs ?(g; P%EQ‘%@%%GM Qg'd %%ntvéc fSSgn as wel |
has a fixegs: [ Il . - | L IHEHE @0 S 416 seed
portion 1?%%%%0%9%%& %c};ﬁsp%\{rat ﬁ%r# 14 ggcétq'h?\él'ns%%]grikﬁg?ﬁ%gy 1.,
The i nner pagdd. 2 idhaWuxh ddiRAld VA e MdRdpgiicr bap 9 farraigdmsad or med

therein an axial groove 142 which receives therein one of the elastic
menber s ofshowinvab I FRigantinend 2 @ mske ot asbfitatmibberl lor ogtpo sktke nner
wal | 2 has an axial groove 144 which receives therein another elastic
menber of Irheadditbdm, cfastienibg pdss gkl \vprojedting £rewdthentfirnge

i nsertion groove 145 and a fastening hole 146 in the bottom portion of the
groove l44@naren insezited wdntoofconzespapdingpcfasvening helessor ng
retainer 16 is disposed between inner walls 147 and 148 of_the hol | ow -
portion 1XegessesdiQ ifarned.cafdhavwn (i Figwtd, dm tthe wideswdagen 14.

The of the waterprpof.'cap 9 so that separation of <the

waterproof cap 9 ftom the body 1 is prevented as shown in
Figs. 4 and 7. o The fastening pins.- 11 are integrally w
positioned on the oufer fl‘_ang___e' la as shown in Fig. 3.

The :I.nsullat:lng' bocli'y- ]:.: ch_cording to the "present-
invention is moulded out of a piastics material and is
provided with an upper | plate ‘12 having the outer flange la
on the upper end portion -ther_eof »- the upper platé 12
serving to locate the fixed dontact 3. The upper plate 12 |
.has a recessed portion 1-3 _form_ec__l so as to locate *Ehe fixed
contact 3 and as well has a f._:l.z_:.e%i-:contact -insertion- hole 15

- which interconnects the :_E'_e_.ces_sed' portion 13 with a
rectangular hollow portion 14_ of the insulating body 1. v

The inner wall 2 in- which the above described hole 15

- is formed has formed _t_h_e_rei,n é__n axial g_rdove 142_ ‘which
‘receives therein one of the -elastic members of a movable
-contact 5 to be described. later. The opposed inner wall 2
has an axial groove 144 ‘which receives therein another

elastic member of the mbvable_ c_pntact 5, arid, as .well, has

a fixed-contact inse‘rt:l.on_ ng_‘__oc_ﬁ_e' 145 and a fastening hole

146 in the bottom portion of the groove 144 and in the side

wall of the same respectively.



spring retainer 16 includes a spac he. opposed inner walls 2, the
si ze of the space being sufficient:t. ‘et herei n and allom/nnvenent of
the pair qL resilient fastening menbers 7 of the actuator 8. "Furthernore,
the spring~retainer 16 has a hole 161 i whi ch a guide shaft 8a of the
actuator 8 is inserted the hole 161 berng forned at the central portion

of the retainer -gl‘i'x bﬂ&g’?%f ¥geq_ s dé%&?,i@&s: wfaiiﬁen'_ng

hol e 131 fornmed or the pur-pes astening'the: teni ng

menber 19. 1%y dAREr 1882t 8£12tK@S HAELOW! q;ozféfase 14 it the ;seéwhsaal
portion thereof for the purpose of fastening the waterproof cap 9. The

actuat or 8 dntleda@diasiteof thepllagigtts 68t &herl hobTowdgsortiph de4shaf phga of
a small diameter and a push button 8b the dianeter of which is slightly

| arger thansprdngofretmines ddbshixicl8liesind tspadenbetweénwithen opposed
substantially shorter. Furthernore, an insertion hole 8c is formed in the
actuator 8 &RANERe waddks s2dethe sHaeyofictheaspage theing csutfictentsdl e
contact 5. The gw de_shaft 8a _serves to retain the spring 6 and hold the
rovabl e conF&E’P B’et GhPH@iBoPPF’oﬁ:L&PWt pevereni: of ShﬁyPMFcﬁft pesihigBtshaf t

8a and the tton are connected to, each other. act uat or cones
in contact ﬁ 'Z g % agguator holll""bV\'F h310% 1Eg8f t he

T 0 bR 1 T e RS Bkl
- 8a of the actuator 8 is inserted, the hole 161 being
\_/ formed at the central portion of the retainer 16.
| The above-described recessed portion 13 has a
fastening hole 131 formed for the purpose of fastening the
- body 1 i:o a fastening member 19. The upper plate 12 has
the outer flange la in the peripheral portion thereof for
- the purpose of fastening the waterproof cap 9.
The actuator 8 moulded oﬁt of a plastics material
includes a guide shaft 8a of a small diameter and a
push button 8b the ‘diameter of which is slightly larger
| than that of the guide shaft 8a and the length of which is
N~ substantially shorter. Furthermore, an insertion. hole 8c
-is .formed in the actuator 8 on the same side as the guide
-shaft 8a to receive the ﬁovable contact 5. The guide shaft
. 8a serves to retain the spring 6 and hold the movable
contact ' 5 to the portion of the actuator 8 by which the
guide shaft 8a and the push button 8b are connected to
each other. The actuator -8 comes in contact with the inner
walls 147 and 148 of the hollow portion 14 of the body 1
.and with the opposed inner walls 2 so that rotation of. the

actuator 8 is prevented. The actuator 8 further comprises



the resilient menbers 7 which also .contact the inner walls 147 and 148 of
the rectangul ar holl ow portion 14 and the opposed inner walls 2. Each of
the fastening nenbers 7 is sized and confornmed so as to be capabl e of
contacting a respective one of stepped éﬁtent portions 2a formned i ™1 he
interior of the body 1. The novable contact 5 is fornmed by an el ongate

Sl ont e | |
resilient gpa ygéﬂgeﬁ aség.gtg% of H‘?‘H.’-‘n?éf‘a‘?é d@g{@;@% Phid7 Cwa118€

novabl e cont act IS O anti a pe and conprises a base

portion 5bijpviand A48 RAkE rebtiingudlnrc WE1Bbw PBoEL28nI N0 ki Cehbite

gui de shaft 8a is inserted, the size of the base portion 5b being arranged
so as to bepposedt thheri wadlshe.ab@eHl G rthe dfdSenigy| sembarabyeigont act
i nsertion hole 8c. A pair of elastic nmenbers 5d initially extend

subst ant i asizyedeapdndcanfexmed f sBomashetbabe poapable Sbf ssontastdmy saSd

t hen being bent outwardly away from one another each to terminate in a
contact 5Screspestivef onehof isteppedivdetiontt artioni 2m formaddin tbevex
surface thereto. The fixed contact -4 has a portion the width of which

enabl es i tinteELoF| pfchePedyhd-groove 145, and a plug portion 41 of

reduced width. _The fixed_.contact 4 furfher c ri ses,a bent fastening
proj ection 42 fOPRed®PX pEPRRAFE L S eg}s rgggﬂ?@ R¥t 't%@%ﬁ?g 145,
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13.  FurthgpsREE. arhe movable contact 5 is of substantially inverted |
U-shape and comprises .a .pa's.g p_o;;:tibn 5b having a shaft hole u
5a at its centfa_l _pdrtio:n'- into which the guide shaft 8a is
inserted, the size of thg base portion 5b being arranged so
as to be imsertable into the Ebove-described rectangular
movable-contact -inserti'on hbl_e '8c. A pair of . elastic
- members 5d initially exte_nd substantially perpendicularly
from the base portion 5b , said members 5d then being bent
outv}ardly away from one -a__r_xqthér each to terminate in a
contact 5c which is' further bent inwardly to provide an
outwardly convex surface thqfetd. .
The fixed contact 4 has a portion the width of which A
enables it to be fitted into the groove 145, and. a plug
portion 41 of reduced wid_tb. Thé fixed contact 4 further
comprises a bent -_'fa_stening bi_.jdjection 42 formed in the
portion thereof. rec_eived ‘within the groove 145.
The other fixed cor_xtéc_t 3 is formed from a éonductive
- plate which :anlude_s' an end portion to be fitted within

the above-described receése_d -pc;-‘tion 13. Furthermore, a



fastening hole 31 correspondlng to a fastenf g hole 131 in the body 1 is
formed in the fixed contact 3. Thé&:central gi-on of the fixed contact 3 is
bent perpendlcularly, to.forma contact portion 33 at the other end

t hereof. ~=The cont act portion 33 has a g?stenlng projection 32 which is
arranged to be fastened to the above- deé | bed fixed- contact insertion

hol e 15. Theagtieaingo Holei 312 ¢@rf@§5bzstim_?tt68é féseéﬁiﬁgChaier gBfeqnpand
conprises a nmain portion 971 ch is abl o parti¥@ily cover the upper
plate 12, tlvhepdddyofl the Béfiied phojthel iFiked ortict Ll Phat eehtraind

t he actuator 8. The waterproof cap 9 further conprises a projection portion
92 whi ch covegioa1b§nthengixedewoﬁzacfh6liarbgnmtpenpéﬁdhealarlyanga 93
formed in the inner surface of the -opening portion thereof, the flange 93
bei ng fitte&or® tthecontaets pongdona 35k Q%ethgpethpraﬁaduﬁheﬂﬁﬂffIaﬂ@e 93
has forned thereln t he fastenlngﬂrecesses or holes 10 into which th

fastening pPRETREL RAFIQM 8§ autf@stendnge prateciion 3%eW5699 is are

i nserted. As shown and 9A, the t er pr oof _push-,  buft itch
is assenmbl e@TEPRER aFchaf?ﬁer ﬁﬁ?"?ﬁe Wi eshﬁgP"Sédgﬁ eﬁc gé{f‘& “8is
inserted in d in the novable contact 5. Then, the
spring 6 |SE§n%?ﬁ§rpys%ﬁggpﬁbg 8f& ¢ insertion of the fixed contacts 3 and
4 through the uppRe QRARIPIOY ééﬁaéxigvﬁa&@eébeatural or artificial

rubber and comprises a main portion 91 which is -able . to

L partially cover the upper plate 12, the part of the body 1
projecting over the upper plate 12, and the actuator 8.
- The waterproof cap 9 further comprises a projection portion
92 which covers a fastening screw 22. The main portion 91
-'_has a flange 93 formed in the'inner surface of the opening
. portion thereof, the flange 93 being fitted to the outer
- flange la of the upper plate 12. The flange 93 has formed
therein the fastening recesses or holes 10 into.whiéhlthe
-fastening pins 11, disposed on the outer flange portion of
the body 1, are inserted.
As shown in Figs. 5A and 9A, the waterproof push-
_button switch is assembled in such a manner that the guide
shaft 8a of the actuator 8 is inserted into the shaft hole
5a formed in the movable cqntact 5. Then, the spring 6 is
- similarly inserted before insertion of the fixed contacts
3 .and 4 through the upper open end of the body 1 whereby
the fastening projections 32 and 42 are located in the
,_fastening'holes'ls_and 146 respectively. . The fixed-
”contacts 3 and 4 are inserted in such a manner that the

spring 6 and the movable contact 5 are not separated and



the fastening projections 32 and 42 are |located in the fastening holes 15
.and 146 respectively. The fixed- contacts 3 and 4 -are inserted in such a*
manner that the spring 6 and the novable contact 5 are not separated and
the elastic nmenber 5d of the novable cht act 5'is urged inwards. Then,
t he gui de shaft 8a of the actuator 8 i $'inserted into the hole 161 forrred

the ot eppdboPERER erza'le?'ﬁ?%”d% Ganciin, PReskif. BRASE SR bedl "
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a wat er pr ast eni ng ange e ca to the outer .

flange | a j¢{sdftad!PPRECPItRES Holdd nlsyclraémaamm thae! sprangusfetdinér 8b of .
the actuator 8 is covered. As shown:in Figs. 7 and 9, the switch is secured

to a nenbeare 19aﬁ60twa§&ﬂ1@mfshtéﬁﬂhgrmeﬂ sénapi ulderofthdie
el ectrodes of the power source) hy utilising fastening holes 20 and 21
previ ous| \stepped] portivnsc2épgr thasi prevehtangaruler separatiorhaf the s
inserted into the fastening hole 21.  The nenber 19 is then fastened to a
f ast eni ng gerjatar ¢h fromrthedadyiyl1. . A portion of the waterproof cap 9

I's then raised as shown in Fi 7 so as to_enabl e the upper plate 12 to be
secured to the HhsBboWRy %%ntl‘grgsl@ Ey and; 1@y thecvakerrraes (St ew

hole 20 -achieves a waterproof effe__c_t_: by fastening the flange 93 of
the cap 9 to the outer flange 1a of the upper plate 12 in
such a manner that the‘ push button 8b of the actuator 8 is )
covered. T
As shown in Figs. 7 ?ﬁd'_g , "l::he" switch is secu:fed- to a
member 19 (for example, a met_:ql member connected to either
. of the electrodes of t_h_._e power sb_urce) by utilising
fastening holes 20 and 21 "preﬁiously formed in the member
19 in such a manner that the body 1 is inserted into the
fastening hole 21. The mgmbgr 19 is .t'he_n fastened-to a
- fastening projection 1b . o;_n the body 1. .A portion of the
waterproof cap 9 is then ra;i.égd- és shown in Fig. 7 so as to
enable  the upper plate 12 to | be secured. to the fastening
member 19 by a screw. 2.2- sg:ewgd -into the screw hole 20
through the fastening hole. 31. _f_o:_:med in the fixed contact 3
and the fastening hole 131 formgldl in the upper plate 12,

As the fas_téning pin ;ll lc'o'ope'rate with the fasten:l.ng
recesses 10 fdrm_ec_l in tl_'_!é wa_'f:e_rprqof cap 9, the waterproof
cap 9 cannot e_a_s'ilyl be sepa:gt_éd from the body 1 éven if
it is partially turned over (e.g. as shown in Fig. 7). j

The described s#:itch | can be used as, for example, a

~door switch for a vehicle. figs-. 5A and 9A illustrate the



t hrough the fastening hole 31 forrred In.t flxed cont act 3 and the
fastening hole 131 formed in the upper pl ate.\.__12 As the fasteni ng pin 11
cooperate with the fastening recesses 10 forired in the waterproof cap 9,

t he wat erp%of cap 9 cannot easily: be se{)%rat ‘ed fromthe body 1 even if it-
is partial 'f¥ turned over (e.g. as shown Fig. 7). The described switch
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contact 5 is positioned 1n contact wmth the contact portion 33 of the fixed
contact 3, \gid ed henéopeaLlibhcal ofhane! luprifigass) C TRELEbnkdACts 5c of
positioned in contact wwth the contact portion of the fixed contact 4.
Ther ef ore, idne iof ether ellaspics memberisn8d dfhthe t hevabde contpete® is
provi ded that the nenber 19 is connected to the negative pole of the
battery i n mpesitdengd bodgontactharihigther cootact gontier i I@doforkhect 4
I's connected to the positive pole of the battery via the |nter|or | a

When the dodilxed gantact (3o whilet bhegcpptags gﬁoﬂﬁ itheriqlh ";%

pushed i nwardly wi-thin the body 1 by the door via the ter roof ca
a result, t e eLatdf ds po itio ed in contact wit e con act

portion of the fixed contact 4. Therefore, the interior
u - lgmp is illuminated when the door is opened provided that
the member 19 is connected to the negative pole of the
| battery in the vehicle body and the plug i:ortion 41 of the
'f:l.xed contact 4 is connected to the positive pole of the
battery via the interior lamp.
When the door is closed, the actuator 8 is, as shown
" in Figs. 6'ana 10, pushed inwardly within the body 1 by the
door via the waterproof cap 9. As a result, the actuator 8
-is moved into the body 1 against the bias of the spring 6.
Therefore, the contact 5c bf_ the elastic member 54 is
" separated from the contact portion 33 of the fixed contact
' 3, the contact 5c then being brought into contact with the
‘underlying inner, electrically ins'ulating wall 2 of the
‘body 1. - As a result, the interior lamp is switched off
éven though- the contact 5c of .the other elastic member 54
is still in contact’ .with the contact portion of the fixed
contact 4.
' The actuator 8 is able to move smoothly in a vertical
direction within the body 1 since the resilient fastening
members 7: only make light. contact with: the inner walls 147



is moved into the body 1 against the bias of the spring 6. Therefore, the
contact 5c of the elastic nenber 5d is separated fromthe contact portion
33 of the fixed contact 3, the contact 5c then being brought into contact
with the underlying inner, el ec’tricalli{?ensul ating wall 2 of the bo

As a result, the interior lanp is swt d off even though the comfact. 5c

of the ot her ti er 5d i s st I h cont th the contact portion
ofthef|>?&51?’tﬁgéﬁ"{pt}F "b‘?i |1sr ﬁtﬁl f tsznanfb
vertical direc W &b & t y s nce | ent ste nerber s
7 only make Ii tgﬁt ont%gc'tﬁim ?ﬁ Fﬁg 1# eﬁh%l ifci‘ cf q"eh?iol | ow
ortion 14 R/ [ I | , SW
gccordl ng&to t%@nvﬁﬁ%\h@%h?’c%ﬁ{ g stépgog’glé's % ala&%r?proo'#@- The

basi ¢ conyaeie icthstridelshiseer ené awat-gbob? ERich did e:}P 14 the

above-descri bed switch, except that the bottom of ‘the bo osed by a

cl osure nicbethatl. of-'ul‘UHearaboeet-HEsWim bewLe6h; - @idﬁiﬂ’ﬂ thﬂtdﬂfé”e
menber 111 and the actuator 8 to .urge the actuator .intoits outernost

posi ti on, botitomoef t ithe thody Heter tloskdybgba neldvsuie r meinbeent1¥BSt eni ng ;
menbers 77 on the actuator 8 with stepped portions:2a with the body 1. As
shown i n FuF¥hermozrey the smeirw:t@areacBSObetWeenuﬂ:pr olossuie aenbexroul ded

froma pl tlcs terial inis
P ii ga the actuator 8 to ~urge the actuator into its

outermost- position,' this position being determined by'
_abutment ' of resilient fastening members 77 on the actuator o
-8 with- stepped portions 2a with the body 1. _
- As shown in Figs. 11 and 12, the. actuator 8 of the
- dustproof switch is moulded from a plastics material in 1is
- of substantially rectangu_lar 'sh_ape in transverse section.
- The actuator 8 comprises an 'e:]_.'on:gate_ 'guide shaft 8a having
a small diameter and _a pu'sh-button.-' 8b having a diameter
larger than | the ‘diameter o_f_ the ‘guide shaft 8a and the
“length of which is substantiaiif shorter. In addition, a
holding portion 84 for holding the spring 6 and the movable
contact 5 is formed in the portion of the actuator between
the push- button 8b and the guide shaft 8a. Furthermore,
- four projecting guide members 7a are . formed so as to be
' positioned in contact with' the four ‘corners. of the ‘inner
walls 149 and the'opposed 'inne_r ‘walls 2 of the hollow .
- portion 14 of the four 'gu'ide' members 7a' acting. to prevent
- rotation of the actuator 8 within the body 1. |
Two resilient fastening members 77 are formed on the
actuator 8, the _members_ 77 _being. of a size to abut the

stepped detent portiOns' 2a formed in the upper regions of



of substantially. rectangular shape i insver se section. The actuator 8
~corpri ses an el ongate gui de-shaft ‘8a having a:snall dianeter- and.a
push-button 8b having a diameter |arger than-the dianeter of the guide
shaft 8a apd. the length of mhich'is‘subsgﬁgtrally-shorter. In addition, a
hol di ng portion 8d for holding the spring 6 and the novable contact 5 is
fornmed in t hghdOIAneR wh1ide taat VESH _ Qghg he
gui de shaft 8a. Further rm?g-l&?o?? %?%jhgé:ti ng %%l’etemgin‘gleéfs a g?aéayf%'r med

so as to be posi tTIseadustpEstE o ek i é hesdampl s ?-rﬁmtéﬁ@i&mfftfi@' I's

149 and the opposed inner walls 2 of the hollow portion 14 of the Tour

gui de nenbersame way i ag the prrewldbusDy deseribed ewbedhator 8 within the
body 1.. Two resilient fastening nmenbers 77 are formed on the actuator 8,
the nmenbers 77 béiwitchies aceordingbto the present deivemntimy taliow 2the
formed in the upper regions of the inner walls 149 of the holl ow portion
14 of the bdigvablehEcqntagk odPr shet @esidlysfantereadi teubbeaadtuatox he
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- particular, according to the present 'invention,' the

U . fastening pin disposed in the outer flange portio:i of the
body is insefi:ed into the fastening recess or hole formed

in the waterproof cap in such a. ma‘nner that the waterproof

cap is fastened to the outer flange. Therefore, when the

outer flange is fastened to the vehicle body panel or the

like by using a screw, the remov'al of the whole wate:f:proof

cap can be prevented due to the co-operation between the
fastening recess of the waterproof cap and the fastening

pin. This benefit is preseht even when that portion of the
waterproof cap fastened by the screw is raised as shown in

\ Fig. 7. As a resuit, the waterproof. cap cannot be easily
separated from the outer flange of the body. Consequently,

the faStening' of _the screws to the underlying support
structure can be easiljr completed. |

The resili_enlt fastening member of the self-

projecting actuator co-operates with the fastening stepped

portion formed on the inner surface of the body to secure

the actuator in the body. ~As a result, the amount of the

projection of the actuator from the body can be restricted

and its separation can thereby be prevented. The actuator



fastening pin disposed in the outer flange portion of the body is inserted
into the fastening recess or hole forned in the waterproof- cap in such a *
nmanner that the waterproof cap is fastened to the outer flange. Therefore, :
when the outer flange is fastened to thﬁehi cl e body panel or the |l4ake by,
using a screw, the renoval of the whol e Waterproof cap can be prewé€nted due
to the co- I @hi bgjaneglls a i red‘dﬁé? h g oTerale]; p and
the fastenﬁ%r?g %la%@ﬂ¥h?;se bene ‘%}se‘f sﬁ%fgsg%te eve V\ﬁénht %ﬂ%ﬁ%n_% élt he
wat er pr oofeigdh f ambafed hannies,S Gilplén S£adl $£8atésS RAtdmationd of - the 2
result, the waterproof cap cannot -be easily separated fromthe outer flange
of the bodyssdmpibeguent!ly, the fastening of the screws to the underlying
support structure can be easily conpleted. The resilient fastening _
menber of the Fuethermorg ocsimce sthe atovable ocpentaact istartamgédsimni ng
st epped portion formed on the inner surface of the body to secure the :
actuat or iSu¢he ompnnex; fhatsult, can beoumeved tir bhe cbodyn othenhe
actuator fromthe bodé can be restricted and_its Separation can thereby be
r
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manner thaly i b 580e8S "Whlrekddl, Ped%t '88a space-saving benefits

ensue.



necessity of providing a dustproof i;“"hsu1--'a't“?i: ng cover_which alse-serves to
prevent short-circuit accidents can be elim nated. Therefore t and

C
space-saving benefits ensue. 16 CLAIMS 1. © A wa \m “mL‘“ Mﬁmton
swi'tch conprising a hollow, electrical I_yi(i?nsul ati ng & sanyout er
f1 ange and-=epposed inner walls within saifbody, a pdir-of fixed electrical

contacts disposed to extend at |east pgAgpd !y al ong respective ones of
sai d opposed inner walls, a push actuator urged by .resilient neans into a

position projectyng fmoMghart £ ' ptigh-BitESst SiiiReHeadmprdadiigga
bet ween the actuator and the body to retain the actuator within the body,

an el ectri cabi1gent agleetricasigninaullutingebbag havhngeani boitert f2ahgdy and
novabl e with the actuator between an operative position engagi ng each of

sai d pair oanfi ¥pposed anirser owakkse withini salidcbodyst izorpakx weEnfixed
fixed contacts, and an inoperative position breaking electrical connection
bet ween sai électedcedntcrntacts disposedi toaextendsiaty leastupartirddye of
t he body and covering the actuator, a fastening pin on the outer flange of
the body, aRdondcespasiiyenPnesQf FalfdePPPPSedsinneR:fatlss BaPYStap

wher eby said fastenin in engages i nfp,said recess t,0o prevent se i on
of theycap actuator gugged %yg resi]?ient means into a posf@igtn

projecting from the body, resilient fastening  means
reacting between the actuator and the body to retain the
actuator within the body‘, an electrical contact'qf
substantially inverted U-shape within the body and movable
with the actuator between an operative position engaging
each of said 'pair of fixed contacts to make electrical
connection between said fixed contacts, and an inoperative
position breaking electrical connection between said fixed
contacts, a watefproof cap encasing the outer flange of the
body and covering fhe actuator, a fastening pin on the
outer. flange of the body, and a corresponding recess formed
in a side region of said cap whereby said fastening pin
engages into said recess to prevent separation of the cap
from the body. _ _
2. A switch as claimed in claim 1 in which the
resilient fastening means comprise at least one resilient
detent element on the actuator and at least one stepped
portion on an inner wall of the body such that, on
insertion of the actuator into the body, the actuator is
retained within the body by co-operation between the or
each detent element and the associated stepped portion.

3. A switch as claimed in claim 1 or claim 2 in which



fromthe body. 2. A switch as clainmed in claim1 in which the resilient

fasteni ng means conprise at |east one resilient detent element on the ¥
actuator and at | east one stepped portion i Ilggpf the body such
that, on insertion of the actuator int harllmuumtrlmuuﬂt" or 'sﬁrgai ned "
within the body by co-operation betweehft he br ®ac¢h det &nt* el enent=sind t he

n ¢ | | ‘each det en <nd ¢ h
i o it ot o I R A T S

cl osure maTilosure) mMinfdr e ProtiictOeHy i%ﬁ?é%%%“vﬁ% ffex;@h ce to

wat er pr oof push-button switch substantially as
and as il dmstt.at ed by the acconpanyi ng draw ngs.

4. A waterproof bus_h-buttpn switch substantially as
described with reference to and as illustrated by the

accompanying drawings.




