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-1 1 LLUM NATED PUSHBUTTON SW TCH BACKGROUND OF THE

I NVENTI ON M ni ature pushbutton sw tches, which are
conmonly soldered to circuit boards, often work in
conjunction with illum nation sources such as a |ight
pipe to 5 illumnate the depressable portion of the
pushbutton. The |ight pipes generally cannot w thstand
the tenperatures (e. g. 250 Cf~used in reflow

sol dering. O her [light sources such as LEDs (Ilight
emtting diodes) also can be damaged by such high

t enper at ures used i i NG i,ni ature
i1lum nated swﬁﬁcHWN%tq’lE%gg’H%ﬂ%Qmmy@% a
circuit board by reflow soldering, wthout requiring

any 10 further operation, would be of value. SUMVARY
AC KGR OMN ‘ b dddide wi th one enbodi nent of

) R ) EPION i l

t he present i tJ.on, il umi. nat o
Lo PRl 0¥ v Rk AR S coPHERY. S9Persg go croui
baargd) ¢Fedh Werk ineahjlinctRel with dlintination sootdels duzhrak hyight pipe to
refl ow sol dering. The switch includes a 15 housi

d
Ilurpinsibine sieosEsEabi Portin of e usbREHEN; Aherlight Pass Generally
LU bRyl ERDeR RS S - 2EDS O IR Wiering. Otter

astic “frane a
lightisalicey svichcanbEDsJlightemittiegl disddshaldo eare betdarbaged by such

engaged by deflectabl e housj contacts, th hav .
N HTRETAHEs HEST B HROGUTGI B C65t RRTEIe dlym MBERg gwitch that

B8, SRR LG BRERY RITEHBN S ching, BRHBY requiring any
fetheoopeiatiohy would bleeaftvalwe.pushbut t on el enent that has

an inner end fixed to the frame and an outer end

lying forward of the LED, the pushbutton el ement

%rl@!!ﬂhqgolp;epﬂﬁ W%Nﬁ.‘?@l\to protect the LED from

refl ow sol dering. The _ _
condygtaetsrdameatvath ome eimbopirmbblsfithe pfesame invendoh camitlominated

of sheet 25 netal. .| nner ends of .th [ f )

ishBUHO0 ¥ iohale Moyidashinas i dugged B Biphedkst, and whigh can be
. : _ . : :

YR DTGt A S ehn! S ARdeTl Sy hluces o

Housing laas a pashbuttoneasgembiyothatdsnslispable dmtinwarghgnd outward

%%ggﬁg tcgﬁti‘\(\erh &gsihagT %ﬂg.lljs% %Irtt%naalrasestanrrt1)tl)JI§,]rtif(%gl'udys1 % molded plastic

frame and a plurality of conductors mounted on the frame, to be engaged by
deflectable housing contacts that have termination ends to be soldered to the circuit
board. An LED mounted on the frame, has a pair of leads connected to a pair of the
conductors. The LED is surrounded by a dielettric pushbutton element that has an
inner end fixed to the frame and an outer end lying forward of the LED, the
pushbutton element providing heat isolation to protect the LED from excessive
heating during reflow soldering.

The conductors mounted on the pushbutton frame, are formed of sheet
metal. Inner ends of the pair of conductors that are connected to the LED leads,
form crimp barrels that are crimped to the leads, to avoid ioosening during reflow
soldering. The pushbutton frame has a wide inner portion forming a contacting
surface on which the conductors are mounted. The pushbutton frame has a
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5 narrower outward extension through which the pair of

sheet netal conductors extend, the extension closely
receiving and latching to the pushbutton el enent. The
housi ng i ncl udes a nol ded plastic insulated bottom

portion, and a sheet netal cover that is crinped to

the bottom portion. The novel _features of the

invention are set forth with ahrtlcularlty in the

appended clainms. The invention will be best understood
nar@werheutivard sastarsion dBequght whichathen paisaef sheet metal “Conductors

eﬁ%@é&?@ﬁ %e%bﬁl@%@%@ﬁgﬁaﬁqiﬁh@ﬂa@ﬁ&@g%uon element.
Vi ew THe lasudihg mtdun@ts&ain@lddd@a@tﬁﬂi&éﬂl@@écﬁldoﬂtm dkBtion, and a sheet

accordance with the prese invention. Fig. 2is a

metah covivinat Is;¢EnReH ?‘Eﬁ’ QOW’@ portioli g. 37is a side

el ev e , T

on' anié BelelCttalines 18 RE0nfin 2 sekroAR i Baariy in the
sppeetedndaimew dhetineestidrt olill die Biegt uhde]:ﬁoﬁ'dgfroﬁfl itlee following
an expl oded isonetric. view of the swtch of .1

desgripon when 182718 §RRIUNSHRR Mt the; acFomPanyie F?%W”QP-

the switch of Fig. 5, showi ng tracks on the franme

that are engaged by defl ectabl e portions of housing
BRIEROESCRIBTION QFal dEHRAMVINGISagr am showi ng how

the Conductors and contacts of 20 Fi 6 can use .
Fi 108 1 48 a?%ed%‘?"&ﬁgﬂc 16w, o annwosfnaten” SHf ofSErtructed in

e{écgrdﬁce':\}vﬂht ?H{?/e%ﬂew ng a typical
pr o

eraturet| used in reflow sol dering.
DESCFEI@TI EBN\a PrarTHEWRSERERRET NENMEODI ENTS 25 Fig. 1

10" oS a2 e HToRRSH oFbE SltgEoREEnd i b on and
S%'[Jé}gatto%oamﬂt ddgswi tch includes a stationary

housi ng a pushbutton assenbly 14 that can slide
| n i rivigr4lig aalmdlten&mdawew @ thersyatahoeistign1t he housi ng.

t.he h h t
met alt]:ogo@é? aﬂ@ PP&P%&F@#@'%’ %@8 ﬁvﬁ@u‘g\qﬂ 501 S:r ed
by sqtigeg ik OhRiephriddisometric view of a portion of the switch of Fig. 3,

showing tracks on the frame that are engaged by deflectable portions of housing

contacts.
Fig. 7 is a schematic diagram showing how the conductors and contacts of

Fig. 6 can be used .
Fig. 8 is a sectional view of the switch portion of Fig. 6.
Fig. 9 is graph showing a typical tem'berature-time profile used in reflow

soldering.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 illustrates an illuminated miniature pushbutton switch 10 of a type that

is designed to be mounted on a circuit board. The switch includes a stationary
housing 12 and a pushbutton assembly 14 that can slide in inward | and outward
O directions on the housing. As shown in Fig. 3, the housing has a grounded sheet
metal cover 16 that has terminals 20 that are soldered by solder joints 22 to
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-3 grounded traces on the circuit board 23. Housing

switch contacts 24 are nounted on an insulated main

portion 30 of the housing and have term nal ends 25

that are soldered by solder joints 26 to signa

traces such as 28 on the circuit board. The sheet

nmetal cover is attached to theg housing main portion by
crinping the cover as 5 at ta®s 27, 29 (Fig. 5). Fig.

5 shows that the housing 12 includes an insul ated
gsounderhtraces Pnifedircuithoarddsi Hgusinptsatitcbommiasts 2A4are mounted

B PUEd b 201 00 Y O BT RBE ne FBpR g et e
ol @yobcﬁdeaquw 26(® sﬁ?hall tefddsysahsad aBiorethe circuit board. The
pushbutton franme 32, urality of pushbutton,

skerl mﬁt@ir@vmlwtam taﬁhﬁ Egumn@rma@omr&@n by aRyring the cover as
0 t are connected to two of the
iaial o el

ctors. The pushbutton assenbly al so

i ncl wrigs5 shpwshbat therhousény &2 dnolgded anmimduldtédtgaation 80 on which
manual [y depressed in _the |nvvardcg|,rec '

. | al
the d1oaieing AGCWRERTAGR 2deBieBEi eI BASAILOT (9 ¢ glounded sheet
APl ROVl S, THEPUBch 2l B RENCIRI rbldeuBldbto dietectric

(é&ctrﬁﬂ!llyiimulammuslmbuﬁbarfmne i32, dgpurdised§ pgshbuyttarheonductors

Sucnsan 5D ol itk 3 ik 873 3530148 HEAELIE0N. QRYE two of the

ﬁgﬂ%ﬁBﬂﬂbﬁ (';Edﬂ&i‘ﬁlct&gs Phé f}‘n‘iﬁ‘sﬁguﬂ@h ddeiibIP a"leﬂ?lr@ﬁdlﬂ.@bt Pishbutton
rane and a cam | ower 54 that has an i nward

q@pmflssalhg yelerment%tna{ ia maiuallgsiepressast indhsiingard Alrggﬁlqm | along

BT 8 AR ST o o
o@ﬁb?@%sé@h@\}ard THRoRbld Ark rAEERMMIEHPH0 earafhctherslefnt §Rits inward

ead conductors that are dedicated to carrying
peisaicry. i \Wihep the eleenéertaissdeprasised L &min; ¢e d@@l@i&:@ll@s mechanism

rag addgél onal gﬁpﬁcg%&%ngy woaﬁgstg 6@6&)3‘?{33%%&003{“]'131 doyble click

B PhiSRVRciuteR 8 RS2 hedidé@rimoctigpupeblttomsrarne and a cam
crinp barrels 70,72 that are 25 crinped_around the LED

fbléw%r 54 thatheisray ipsvard @od pigotglly FRauniod in taheleARoBgE housing.

88"’ gpgﬁﬁg%ﬁfl%gﬂ?g @ar ot M{aééeemﬁﬁb&}]tw?h qbp axis

encapmd plissbatsh edriuctors Be a:EEalefdrmedisobgmearruetﬁ! Two of the
the leads. |Inward portions of the three pusl;}) ?
neshButienareondustess 60, &gmredead goadpeiece thal argdedicated to carrying

eﬁ%ﬁ%iﬂraﬁérth{aggaﬁgsﬁgtH%hEEﬁ' RYRCES Py NRNE 4@ditibhAIMBheet metal
pushbutton conductor 64 provides switching Functions. The two lead conductors
60,62 have inward ends that form crimp portions, or crimp barrels 70,72 that are
crimped around the LED leads. The crimp barrels lie outward of the frame 32 and
are bent arouhd axes that are parallel to axis 46. The bulb 74 (a clear plastic
member that encapsulates a diode) of th_e LED extends outward of the leads.
Inward portions of the three pushbutton conductors lie on a contacting surface 80
of an inward portion 82 of the dielectric pushbutton frame . The frame also has an
outward extension 84. The lead conductors 60, 62 have portions 66 that extend

though the frame extension, with the crimp barrels 70,72 lying outward of the frame



10

15

20

25

30

30 outward extension 84. The |ead conductors 60, 62

have portions 66 that extend though the frane

extension, with the crinp barrels 70,72 |ying outward

of the frame -4 extension. The conductors 60-64 can be
bonded as by adhesive to the contacting surface 80 of

the frame inward portion. The inward portion 82 (Fig.

8) of the pushbutton frame haf-a snal| thickness or

hei ght T. The outward extension 84 of the frame has
dxtarssiohafhd abhdudtersb@or azin bébohded ardrydadiwmsiveoto, therapntacting

|s do offset. This. allows the pressing el enent
Wﬁﬁ'%%ﬂpefmwgw RP'ES[Wnt he top of the frame
' nWar'Fhé’FPanr@ﬁortfﬁh mlg Bl)cdflﬂlﬁ'@ph%ﬂ)tﬁfdn fram@aiastd¥mall thickness

contacti n% surface 80 o frame inward portion
anttiedghti s dbe @ptwrdb@xtewen @éfq»féhe mme haamsgthaarh%fdhe width of

BT BB . 1o RRRLAL RBepg loment oo

thlid o B EusBSvivNthehep MhORRAT | thrG@:@rt‘i‘cﬁﬂdAﬁte@]ﬁﬁt%%lume is left
and 64 that continually supply current to the LE

unaer the eentactiog sugace B0refithe fenee inveard grrtiapuvhish is occupied by

6, 88 ar& in continuous
tﬁ%ﬁ%ﬁ%&%ﬂ!?ﬁbyg% ég\‘xﬁ?&ﬁ(}gﬁ?gcont act portions 96, 98
of twEkgheusiong thanties tired PushbQfion Beadubloes 60t-641ﬁd¢m five tracks,
91-93 are in the paths of three defl ectable swit

l@@nd@@tt%vﬁ%ﬁ@&l@& am the e epppﬁﬂ%@%dmp%wﬁ@rs 80 and 64 that
?)&“th& %%ﬂéﬁf: éntq‘o ]ﬂ]I% LEBL AV hr E@r@é@@ang{%ﬂ%e center

ering to CIfCUIt oar ces
pRigsbbtibh eond Oﬂdn 64 OTh&twh track 86 U8 Svardin gatinLib6s abntaw with two

outer end of the track 91. ushputton con
dedlectable msaaﬁ%pt Rpafions 8618 ofBo MR GosaarS, A TaiThe three
tﬁa%kstfﬁegﬁ kq e SRS JPhreRays g%&ﬁtch%o%&ct'ﬂo?nons 101-103

contl nual 'y engages defl ectable sw'tch
of Qhﬂﬂe@cswm’mmg drousir®y c@ftadisehl ‘t-ﬁéBﬂhsﬁhmtet tenmited reesis ot 14 (Fig. 5)

fghgcp{nggél@g?p é'éggh%q?%fdtt@ elsshrﬁ%/\é# @,I tqtogﬁl nFcﬁ%J fl?a% an outward
A1 9k SETALREF i Bt 1RAPACAOS1.DPAE OB AR RetGPRas an inward

|ntsll One” of defl ect abl e
gapnt t8 it pjtr.r triveard érﬁnoém@ed( BBeTheéuﬂcatQE/doe@nDtabava@ﬂy gaps
80 at the circ

;
aipi &5 ferci ot SOMEINERoreBas et TaeR SR atiag; portion 102
por t g ndhe Pindlttoh YedrBssiidlement ﬂWE(Fiq Bné prshed Inward | to

conductor 64, 1s an open circuit. Simlar {
rpu\sehtbne tparshbLioBrassempudndts inwaigapesitian, hﬁehousmg deﬂectable

A B30 3R ool 53R, WoRES AP 10 P e detectabi
contact portions 101 engages the insulative contactlng surface 80 at the gap 116.
Thus, any circuit wherein current sometimes flows between the contact portions
102 and 101 through an inward part of conductor 64, is an open circuit. Similarly,
When the pushbutton element'is pushed in again and the pushbutton assembly
moves to its outward position, the deflectable contact portion 103 which earlier
engaged the pushbutton conductor at point 123, now engages the contacting
surface 80 at the gap 118. Fig. 7 shows an electrical circuit representing the switch

10 of Fig. 6.
it would be possible to form the deflectable contact'portions 96, 98 and 101-
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engaged the pushbutton conductor at point 123, now

engages the contacting surface 80 at the gap 118.

Fig. 7 shows an electrical circuit representing the

switch 30 10 of Fig. 6. It would be possible to form

the defl ectabl e contact portions 96, 98 and 101 -5

103 on the pushbutton conductors that are nounted on

the slideable frane, instead =®f on contacts that are

nount ed on the housi ng. However, this would result in

03 thegiusbbuitbheooductacs thadate mosntethon td slideableframe, instead
Thi | d _have .t . sadvant age that  such

qaniaeitests S die A5 b G R TRUEEIR HSwpush 108 i rgputt n free

d@k%thbﬁeoeomawtﬁbmané ethait s?liaieaqﬁ'ﬁlﬁ@té‘ut' Y PRt Welii@9have the
bart) and damage the switch, and would be nore

ddvantage that seabimendrant skigling csef@hmvtde chataat pertions could catch

ushbut.t.on depr el.epent 44 .has sage

FEIRRHIRG (8 FESARIRSUEIT ShotikPa Rl s HAmagR 155 ften, and
Wcﬁlﬂd@%&ﬁ@wdm&:dlsto mainCfaeley received in the outward
extensi on 84 of the pushbutton frane, so there 10 is

substfiat Bashgwhdhal tfte pHshbigtten dearesspy efememé 44 has a through

p%geﬁggﬁb?glé% r%E?%s \d EEb?ﬁmmg\%rghgﬁl f? Hf ﬁeﬂ%&gge walls

i$ @Ids@@krécbﬁleddﬁﬂhemmgrdeéﬁﬁﬁﬁ‘bnm bh@nef émmﬁiﬁeframe so there
outer end portion 140 of the passage wal | are

ig §Hb$tﬁﬂbﬁ@dn‘ar§@ (PP & tf@uﬁmbpatf@ prﬁﬁémg@bemﬂ% with respect to
t Q'Fr?anﬂeehﬂp al%f’lhggt‘lf':'!%lﬁi’u thgq}e{?n%%%?r{%ﬁﬁ{% Bté ﬁol%epllﬂ lock the

uring 'sol derin CIToUrt “boAar
dEpréssing ekdnoswt drrthEIfgamé Theguté mp@mna Td&ﬁfamb plis&age walls

e SR HICta SBH] PTOIEGT AUMATRLRIOT b kL5 bilRcbcUEs et REptect the
bgﬁ kB Hgéz’tf)thagls%%?tdurhgoﬁé@@ﬁ@ Bf‘?n‘e ik b t(%?nep@ ircuit board

ered ree er) races on
asiig ghibtvn indégd3. The graph 150 shows the tenperatures

o | 4B b GRS SHEEPE 150 et ShruP JieTpRara R g aRfie of the
@’REH&%‘;@%}P _?ha%f ltt?é%rhﬁé‘r%tﬂ\’%edfeth%@d@@ 1Bnat &F tRE ﬁob@mg contact

e solder Ts a ree conposition th
temehinalsathabbruali R5be (Sold‘Ehred ¢y arleadvdregosalden thH(&lC(esmg'! the circuit

ﬁgfﬁf A o on ot HedemRe AHts Padhe iy Aisemblpd switch
ucgrgoggh *a%ﬂéﬂ'ﬁ%h%é@é%ﬁé 58Ideh pFéf%rrﬁ?ﬁ eMat HEVR been applied to

ameter 25 of t outer end 160 of the outer

tImaSeeu;mnsaWhermsbhhergomﬁse@re tthebeh idineéd.onhhe solder is a lead-free
composition that melts at about 250 C. The outer end portion 140 (Fig. 8) of the
depressor element passage walls helps insulate the bulb 74 of the LED from the
maximum heat applied to the solderable parts in the oven. The reduced diameter
of the outer end 160 of the outer passage walls helps protect the bulb from
damage, especially because there is no transparent window over the outer end.
The fact that the inner end 132 of the depressor element is blocked by the frame
extension 84, prevents hot air from flowing through the passage of the depressor
element, to thereby further reduce heating of the bulb. In the particular LED 36,
the bulb could be damaged by heating it to 250° C.

In a switch of the construction shown that applicant has designed and
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damage, especially because there is no transparent

w ndow over the outer end The fact that the inner end

132 of the depressor elenent is blocked by the frame
extension 84, prevents hot air fromflow ng through

t he passage of the depressor elenent, to thereby

further reduce heating of the bulb. In the particul ar

LED 36, 30 the bulb could be‘Qj'amaged by heating it to

2500 C. in a switch of the construction shown that

caqmrtnucmﬁ thaswilsbihptban avdralblengtts Ar (fréig.etland 18 of\d& & imillimeters

reRRRE LRt dreariiné fihertinfis GilisRed pagiian. and the

:ﬁ\lfv@ﬁf@hd o thd Bo@sihyablen Thietdepies e EREnehtWRY 8§ w88 W of 6mm
of the housing cover. The depressable el enent had a

apctiemeigstH efffMand a hei ght H of 4nm 5 Thus, the

and | D dBE el R RS %rﬁ‘f’rﬁﬁﬁ%aaﬁéﬂ%%@ﬁtﬁew"%%%ct and low
e nginidierd illghtinstedr gesitionaswitdh whik: thé ligat'Bba’keosuch as an
a_manual | ytecger abl e depressor el enent of the

lfig hisumoshtechen ehBIgnually narablet Jepressereelemant af thexeushbutton

%%%Ffbbﬁﬁ-"m%aé*e@foﬁﬁaé‘& el EonigR hidlbed $FPe dietectri
gustatton ftame lidchubl tweddad kynductops figed o thesframedmdfixed to two

t he conductors aroupd the Iea s, The pushbutton fra
2 l8Ads RYeFripBg 6h rear £ady @ metw@w@ﬁaﬁmur@ i loads. The

ﬁ&%bﬂﬁb?hﬂ‘%gmé? ﬁ'lﬂﬂelcﬂﬁfi‘rgl%t&‘rla ﬁ{rmliddtﬁe dOQHa'IICH?aﬁ%rrl]t , against

ress rame as an set ol Xtens| on,
WHileh theusingambndantireesilisnigpdréads pressughedrashé has mntdféset outward

extenS| on hei r | ocations. The depressqr .
Srenaan. Al The beie daard CPRBUCIOS PEBRILNIFEN & SIEH tiagxtension to

tﬁ?@i‘;ﬂ?@r %‘é‘t ﬁéé Q)%%) (?%3) %Ierﬁ%ﬂ’s ﬁﬁ% g?%ﬁ%‘gg thtai‘aéurrounds the

Lﬁﬂ)ohﬂnemmﬁsagefhamm arfranttanoinofradacke dirrdeter thaldiesaflodward of the
illustrated herein, it is recognized that
b £ i cations and variations may readily occur to-

t hOS@g\ qjh%’arhﬂu laPerddimant éTfQﬁé fUABbh havebdeh described and
i nten ed at the clains be 20 interpreted to cover

nalmftateabdhefrematm tsnlsecagﬁlzequhhaalne@m&catmsvwd vegatipps wEgy readily
%CGPBB? %éetsgqugﬁfﬂg% u%g %btnggqﬁé/}dnt y, It é m%néec[ that the claims be

interpreted to cover such modifications and equivalents.
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(23), which includes a housing (12), a pushbutton
assenbly (14) that is slideable between inward and
outward positions on the housing, and a spring (58)
that biases the pushbutton assenbly to said outward
position, wherein: 5 said pushbutton assenbly includes
a dielectric pushbutton frane (32) having a
contacting surface (80), and & plurality of pushbutton
conductors (60, 62, 64) fixed to said frame and

WA TS edAIMETe 18yi ng on said contacting surface; a
plurality of housing contacts (105, 106, 111, 112,

113) nounted on said housing and engageable with said

pushbyt t onag ARirdigbted SadHbUNRSIWAEEHCADS Asisdlddithd @4 BRcuit board
term nal ends (114) for soldering to Said circuit

Bahrvmhlca in¢lgées edwusing (1), a aushhutteniassemplb(il4 thauis slideable

teafh i PRl bRERPOS ARun e 31T PRI 59 thatbizses

thaipusebuoa iRty eosaiduaward pOsitiéR) whékah: have

outer portions (70, 72) each joined to one of said

| eads3aidpushizutian @sq@n@m indusesadielastric pushibudes fieme (32) having

£ oFhPEbh SHRIEEE 1oy TREPLN Py oTEEEAn SoRtERY 1, 02 64

fﬁc@ﬂrt@%iildl fraplccard habimg pgrtions iying bneszid cdatacting wiirfede;

on said pushbuttonfrane and hav |n8 an outer end

(16
pr oj et Pluiglity & NaugIngs C%"Hf—‘atstﬂlo@; 180, The St thd) mounte)d on said
Qﬂg ér;bragr%%{b@ \N’H‘(”gélﬁ IS n%nptﬂ@@?t!{%%%l rh%'ﬁglng contacts

I nc nvvar

rmtnrtg te'mmacﬂndsws 4y fcacsmldsnmgitqosmb b;tu’cumm)oaod:duct ors
are fornmed nduct or,

por t |%h@“f(ﬁgéaa¥'8953a|j§ht¢%ﬁﬁ%g Ba‘g’:eg‘éﬁ@gg@avmada%«p{ leads (40,
4% e§<?ér‘1jd H#W%tgrga@g@]%ctors (60, 62) have conduct or

outer portions (70 that are crinped to said
| eadssaad plisisizutiameond uchdns iscude deired pushbettemeonducors (60, 62)

BBF e bt Pearo o 5 o el 6 PBeacd fask: aat
PuShilhd 5, bfn- Bs bR’ HcRes 81 aiicbidx BushBatton depressing

exte and out ctions .
edernent ljéd) havinigaanthtowgiepeissage &(180pubabsutronnds aeid bulb said

cp %Sres?swvamg g?em nt havh r?gr 5r|1 ?r{]ne(rSlePd {1%55%%%&&'1 gn Cs%?c} Sﬁéﬁtg]lﬂton frame

and having an outer end (160) projecting outward of said bulb.

2. The switch described in claim 1 wherein:

said pushbutton frame includes a frameé inward portion (32) that forms said
contacting surface;

said pushbutton conductors are formed of sheet metal and have conductor
inner portions fixed to said contacting surface, and a pair of said pushbutton
conductors (60, 62) have conductor outer portions (70, 72) that are crimped to said

leads at locations within said depressing element.

3. The switch described in claim 2 wherein:
said conductor outer portions (70, 72) lie outward of said pushbutton frame
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surface (80), and said pushbutton franme has a narrower
outward extension (84) that is closely surrounded by
wal | s of said depressing el enent passage inner end 5
portion to prevent said depressing elenment from
tilting on said pushbutton frame, said outward
extensi on having a pair of latch lugs (136), and said
depressing elenment inner end™*faving a pair of holes
(138) that each receives one of said latch lugs to
andagabantrionpdiaxes tepbarendinirwardhand outvwdrd directions.
pushbutton frame. 5. The switch described in claiml
wherei n: said pushbutton conductors forma plurality

of copduct The sitahkizscBbed B cladh, 1 whdrei3) that are
fixed to sajd pushbutton frane and that slide as sajid

pushbiaid @Hshbv%%f@m%%s anvidg jnmner gagiany 82s faratng said contacting

455 05, S ety RS A R B Asion (o0

that ki cﬂ@@el{( %Grroaadedm« wél&Zof S8 Hephe wesleromemyassayd inner end
track paths; Sakﬂggl urality of caonductive tracks

RHEPD G BTV 68 Efe@élr\gr%ﬁherktér@m gbmg qrbﬁwéopt@hbwmn frame,
t
Sl S ST SO0 cf M S RS DG sresin

e/ie?bnbl Efr’ieg ehfdmaerirag)apau“tof hoies CI38) (e, ea&g)reoéwelé |ohetoffsa|d latch
an cond, o ai i ng.contacts; sai urality o
GG BX Fa6 RySIERLONRIPTIAE 09T STl (o SRS PPUIOR RS

(93) that electri caIIy engages a first of said

defl ectabl e contact portions (103) in said pushbutton

i nwar@d posThe ewitbindeshabedhasclaingdpwhersin:i on (118) t hat

Qo i pushfufet cotdiads TR R BB et darinuchie FapETES. 88, 91,
gszalg@g %étraﬂblfwd% S ?H@hbMRoﬁ FRKS ahH%&PQ&ie%@ gsranﬁhshbutton

intefrupted track (91 that engages a second of said
ferhé elidadil e cont act portions (101) in said pushbutton

Chat i B0Ruko EPutths LR O8naTneP e Q57 bl tad Sbrtact portons

ﬂ@tealt@%hﬁhh@scmhﬁahap@rdéf@atawb EatecPYSHBHE t@@ damvard102, 103)
position. -9 6. The switch described in claiml

hmiea@amsbsaidmﬂ%majhs.ncl udes a di el ect ric main
cai o LB ERALRRE HoRRE Tl o SRHehdE tracks (g6 89
RS B two of said pushbutton conductors (60, 62) and connected to said light
source and in constant engagement with deflectable contact portions (96, 98) of
first and second of said housing contacts;

said plurality of conductive tracks includes a first interrupted track (93) that
electrically engages a first of said deflectable contact portions (103) in said
pushbutton inward position but that has a gap location (118) that does not
electrically engage said first deflectable contact portion in said pushbutton outward
position;

said plurality of conductive tracks includes a second interrupted track (91)
that engages a second of said deflectable contact portions (101) in said pushbutton
outward position but that has a gap location (116) that does not electrically engage

said second deflectable contact portion in said pushbutton inward position.
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portion, said sheet netal cover having tabs (27, 29)
crinped to said main housing 5 portion. 7. A nethod
for constructing an illum nated pushbutton switch for
soldering to a circuit board, the switch including a
housing (12), a plurality of housing contacts nounted
on the housing, and a pushbutton assenbly that is
slideable in inward and outwd™ directions on the
housi ng, the pushbutton 5 assenbly including a

di el ectric pushbutton frame (32) and a plurality of

h d d
pushiht t onf 1 SRR HBEESPn fam I ndBIE N Wt R sai o

housns@gj honﬁmgtiacluded aadiei@ctthc(rﬁém W@U’Sln? p@rtlon (30) and a sheet
ght-emtting \me (74) and a pai r of h‘:tgg | eads
naat@i caysr Efyagald HPHIng wtaC@r @iagdmpug Phogaid main housmg

SR eSO RS0 R s i v

poaiared as crinp barrels; crinping said crinp barrels
around said |ight Ieads; sliding a dielectric
pushbutton el ement that has a through passage around

sai d 4 i ghta 3R:tRE4 @orbéﬂr%n‘é:%tupﬁsal %&ﬁ%ﬂéle& ?u@heaﬁéﬁ%stch for

and l'atching an i1 nner en hbut t on
seldenimgt ta @ ciedudt busmhlihemwmt'amludmgra housinge(1Bna plurality of

enangt Catpdtsn e Shnieniewa0 4384 BB piet SRRPTDl that is
sh(ﬁ@éﬂﬂ% MO inWaRC lahd %ﬁtv?ar'&foﬁﬁbgﬁ’or‘}g‘ dh Ghé %G%ﬁgaﬂ% pushbutton

as conductive traces an heating th sin
agsemblyrinoiudingoadigledtoc poshluttanfrane (82pand ai muﬁadiuscbfrrg.lshbutton

to,said races, id step of heating,includin . .-
CBPQESWQS @'Od Eﬁiugiﬁg’n?ﬂntgﬁ OR, £ nﬁgghb@? df@'ﬁg apd,in sliding
e%égﬁeﬁférnt W@mIs@m%uélﬁ@aom@@t%nutaq@h@@afywabmgq lighRtiefhnitting bulb
button el ement reduce heating of said bul

(74) and a pair of light leads (40, 42) engaged with a pair of said pushbutton
conductors, including:

forming said pair of pushbutton conductors of sheet metal with outer ends
formed as crimp barrels;

crimping said crimp barrels around said light leads;

sliding a dielectric pushbutton element that has a through passage around
said light so said bulb is received in said passage, and latching an inner end of said
pushbutton element to said pushbutton frame, with an outer end of said pushbutton

element extending outward of an outer end of said bulb.

8. The method described in claim 7 including:

placing said housing on a circuit board that has conductive traces and
heating the housing and circuit board, to solder contacts on said housing to said
traces, said step of heating including placing said housing in an environment of
more than 225°C for no longer than one minute, so walls of said pushbutton

element reduce heating of said bulb.



