SPECI FI CATI ON ELECTRI CAL SW TCH ASSEMBLY 18 SEP 2003 Field of the Invention
This invention generally relates to the art of electrical switches and,
particularly, to a blade-type switch as mght be used in stereo audio

equi pnent, nobile phones and the |ike. Background of the Invention Wth
the ever-increasing mniaturization of electronic equipnment, such as audio
and vi deo equi pnent, nobile tel ephones, conputer and ot her equipnent, it
becomes increasingly difficult to design electrical circuitry. One area
of such difficulty is electrical switches or switch assegifpeg; An
electrical swtch assenbly may be ggpediascaaromrnmally open swtch with
swtch contacts designed to be closed upon actuating the switch, or the
switch assenbly may be a nornmally closed switch with the contacts desi gned
to be opened when the sw t cIELECTRIQMt SWTTEH AIHFENMBI,Y el ectrical swi tch
assenbl i es have caused problens in designing conpact or mniaturized
circuitry for such equi pment as described above, because the switch

assenbl i es \@ieldorhrikedinfennioipl e conponents. These problens are

magni fied when the swifehy fHUBﬁE?BhS r5ad, 1,00 duoct EB”%t%t he'e than

their switching functions, such as rétaining a conponent such as
electrical switches and, particularly, to a blade-type
switch as might be used in sterec audio equipment, mobile

phones and the like.

Background of the Invention

With the ever-increasing miniaturization of
electronic equipment, such as audio and video equipment,
mobile telephones, computer and other equipment, it becomes
increasingly difficult to design electrical circuitry. One
area of such difficulty is electrical switches or switch
assemblies. An electrical switch assembly may be used as
a normally open switch with switch contacts designed to be
closed upon actuating the switch, or the switch assembly
may be a normally closed switch with the contacts designed
to be copened when the switch is actuated.

Heretofore, electrical switch assemblies have
caused problems in designing compact or miniaturized
circuitry for such equipment as described above, because
the switch assemblies were comprised of multiple
components. These problems are magnified when the switch
components are used for functions other than their
switching functions, such as retaining a component such as
a stereo plug in the switch assembly. The present
invention is directed to solving these problems and
satisfying a need for an extremely simple and cost-

effective switch assembly.




‘a stereo plug in the swtch assenbly. The present invention is directed to
sol ving these problens and satisfying a need for an extrenely sinple and
cost- effective switch assenbly. 1 18 SEP 2003 Sunmmary of the Invention An
object, therefore, of the inventionis to provide a new and inproved

el ectrical switch assenbly of the character described. In the exenplary
enbodi nent of the invention, the swtch assenbly includes a first switch
contact stanped and fornmed of sheet nmetal naterial and tggéyﬁ@gg a base
and an integral spring contact armfolded into cantilev sition back

over the baqgnmmgg;sgfiQgecgﬂggﬁgigﬁn1has a distal end with a first
contact surface offset_to one side , of the spring contact arm and facing
away fromthe base. MAZeCSHESW t ERCEBRPREY I’ﬁiJs] P8 e P orftthict Ss Y ace
facing the hasei® ahgel boid SWPEEd DN BEE T NcPDSEWL@RNOT s seipASi R
engagenent wi.th the first éontacg arrface. Theref ore, novenent of the
spring cont acte & oFCtRE FEPSTIPERit ch contact toward the base ther eof
causes the first conthtttisyekaos layerdoadayntr o the Secomnthi gonttiet

surf ace O 5 SERAA UL S O B8L 200 oLl bty QRIS i
formed of sheet metal material and including a base and an
integral spring contact arm folded into cantilevere@
position back over the base. The spring contact arm has a
distal end with a first contact surface offset to one side
of the spring contact arm and facing away from the base.
A second switch contact has a second contact surface facing
the base of the first switch contact in position of
opposing engagement with the first contact surface.
Therefore, movement of the spring contact arm of the first
switch contact toward the base thereof causes the first
contact surface to move away from the second contact
surface of the second switch contact and, thereby, open the
switch assembly.

As disclosed herein, the distal end of the spring

contact arm is folded back under the arm. The first
contact surface at the distal end of the spring contact arm
is offset to one side of the spring contact arm. The

second switch contact extends along the one side of the
spring contact arm of the first switch contact.

Other features of the invention include the
spring contact arm having a rounded actuation portion near
the distal end thereof and projecting therefrom in a
direction away from the base. This rounded actuation
portion facilitates retaining a component, such as a stereo
plug, ih the switch assembly. The folded-back distal end
of the spring contact arm also has an under surface for
engaging the base and providing an anti-overstress means

for the spring contact arm.




contact armis fol ded back under the arm The first contact surface at the
distal end of the spring contact arm is offset to one side of the spring
contact arm The second switch contact extends along the one side of the
spring contact armof the first switch contact. her features of the
invention include the spring contact arm having a rounded actuation
portion near the distal end thereof and projecting thergfEpiin a
direction away fromthe base. This rounded actuation portion facilitates
retaining a conponent, such as a stereo plug, in the switch assenbly. The
fol ded-back distal endthefr tHejeptsng feantiacds aandakbsvanasages unfderthsur f ace

for engaging the base a roviding a ti-overst S _neans . _far. .t

spring cont 3V eRLHOD ‘_’ilgﬁ!s%@ Z%Qag?ﬂgra%bﬁnéc{:g,e ffreo(;tsluor“é% ngeé:%\}&n ages
of the inverigcariptidn hakappanentnheonithevich thw ag codetairyeidig deser- pti on
taken in connection with the acconpanying draw ings. 3 18 SEP 2003 Bri ef
Descri ption 15F%he Drawi ngs The features of this invention which are

believed to be novel are set forthwith particularity in the append- ed
clainms. The invention, together with its objects and



the advantages thereof, may be best understood by reference to the
follow ng description taken in conjunction with the acconpanying draw ngs,
in which Iike reference nunerals identify like elenents in the figures and
in which: FIGURE 1 is a section through a housing which nounts the switch
assenbly of the invention, with the switch inits normally closed
condition; FIGURE 2 is a V|em/5|nllar to that of Flgure 1 h the switch
opened by insertion of a stereo plug; FIGURE 3 is a péd r& ﬁﬂ%ﬁ¢ e view of
the f irst switch contact of the switch assenbly; and FIGURE 4 is a

perspecti ve gy Qv ok il ohhes @Hgogfgﬁlﬁ'ge of the first swtch contact
in Figure 3. 4 185S é % 2003 Detail ed. Description of the Preferr.ed
Enbodi ment Referrlng'?Qﬁtﬁﬁﬁﬁﬂﬁﬁﬁ ﬁ&sthhsg+%%?%F18%ﬂ%?+c tHE i Nesh i s

enbodi ed i n 3N 1Rl aekidicalreSWetChoaSheRdEY, paﬂ?ﬂﬁﬁl@éii/tjﬂeﬁi s ehpkRd-
mounted w thin a housing

.the housin part of appr.opriate
equi prent wRe 4 @kW%desTﬁg ARVER AT ﬁ%QQgh?Ec%f n £§ EEQF§5S
inserted inme tafaararrﬁfaajﬁmﬂmﬂemﬂ hmagl-l bec}be@m widerstovod /by r&ﬂdr@lmce

i ug, as desdt It TR IS G Orhl A RGO & TN S he
housi ng at tZhecpEasyirey srderiafgst,hein ewhmthclle.ke&sreﬁekenwa, npllrﬂ@gfaﬂas has a
identify like elements in the figures and in which:

FIGURE 1 is a section through a housing which
mounts the switch assembly of the invention, with the
switch in its normally closed condition;

FIGURE 2 is a view similar to that of Figure 1,
with the switch opened by insertion of a stereo plug;

FIGURE 3 is a perspective view of the £first
switch contact of the switch assembly; and

FIGURE 4 is a perspective view looking at the
opposite side of the first switch contact in Figure 3.
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assembly 10 is mounted at one side of the receptacle for
engagement by the plug, as described hereinafter, and a
plug contact 18 is mounted in the housing at the opposite
side of the receptacle. 2s is known, plug 16 has a
recessed area 20 near its distal end.

Generally, switch assembly 10 includes a first
switch contact, generally designated 22, and a second
switch contact, generally designated 24. The second switch
contact may be stamped and formed of sheet metal material
and has a base 26 mounting the contact in the housing and
a contact blade 28 defining a second contact surface 30.

Referring to Figures 3 and 4 in conjunction with
Figure 1, first switch contact 22 is stamped and formed of
sheet metal material. The first switch contact includes a
base 32 for mounting the contact in housing 12. Fox
instance, the base may have teeth 32a at one or both
opposite edges thereof for skiving into the material of the
housing which may be molded of plastic material. An
integral spring contact arm 34 is folded into cantilevered
position back over base 32. The spring contact arm has a
distal end 36 which is folded back under the arm. A
terminating tail 38 projects from base 32 and may comprise
a tail portion for connection, as by soldering, to a
printed circuit board mounted in housing 12.

First switch contact 22 performs various
functions, all of the functions being concentrated about

distal end 36 of spring contact arm 34. First of all, a



spring contact armin position for opposing engagenent with second contact
surface 30 (Fig. 1) of second switch contact 24. Therefore, as seen in
Figure 1, switch assenbly 10 is a normally closed switch. Another function
is perfornmed by a rounded actuation portion 42 at distal end 36 of spring
contact arm 34, wth the actuation portion projecting fromthe armin a

direction away from base 32. As will be seen hereinafter in relationto
Figure 2, this rounded actuation portion facilitates hol tig§i§gP3808reo pl ug
16 within receptacle 14. Still a further function is performed by an under

surface 44 th distal end 36 of rlng ct,_ar 4. dg ace
44 is engag éﬂF%:wFPH%E§§e Ky %C%ré3P ﬁ%% ?ljgserggré§§£%9aﬁs or
spring cont @irmgnc%ta‘hﬂ @irmg inopos ot Eoguf er ppes teg dwapenenhatithst ereo

pl ug 16 has heen Ao d DoReE e pOss LAy SO iy dhrgiue 1 L0

an operatlvg Co°§1 as” engage uation portion 42 of
spring conté&ﬂ amheiﬁafcam:l. rm Emaseldltfh@@p’:rlhg sporiicit @ S vl disy of

t he pl ug in vt‘\]n%rﬂé (? (g(g ?\859%" B". This causes first contact surface

40 of first s move away from second contact surface 30
of second svmtch cont almo@mer Tharetber, the nRFfRIMSA clised swdEKed

provi ded by swi oS 00 1 % epened LAd @%pé)ﬂ%fpngg r&%&ia@@ #fm
stereo plu 6 |nto receptacl e 14 of housing 12. Final Iry gure 2 al so
shows t hat %&und@§h.the actuation portion projecting f om thHe arm in

a direction away from base 32. As will be seen hereinafter
in relation to Figure 2, this rounded actuation portion
facilitates holding stereo plug 16 within receptacle 14.

Still a further function is performed by an under
surface 44 beneath distal end 36 of spring contact arm 34.
Under surface 44 is engageable with base 32 to provide an
anti-overstress means for spring contact arm 34.

Turning now to Figure 2, it can be seen that
stereo plug 16 has been moved from its inoperative position
shown in Figure 1 to an operative position whereby the plug
has engaged actuation portion 42 of spring contact arm 34
and has biased the spring contact arm outwardly of the plug
in the direction of arrow "B". This causes first contact
surface 40 of first switch contact 22 to move away from
second contact surface 30 of second switch contact 24.
Therefore, the normally closed switch provided by switch
assembly 10 is opened in response to insertion of stereo
plug 16 into receptacle 14 of housing l2.

Finally, Figure 2 also shows that rounded
actuating portion 42 of spring contact arm 34 seats within
recessed area 20 of the stereo plug. This facilitates
retaining the plug in the receptacle. To accommodate the
movement of the end 46 of the offset first contact surface
40 toward the base 32, an opening 48 is provided in the

base.



dctuating portion 42 of spring contact arm 34 seats within recessed area
20 of the stereo plug. This facilitates retaining the plug in the
receptacle. To accommobdate the novenent of the end 46 of the offset first
contact surface 40 toward the base 32, an opening 48 is provided in the
base. 6 18 SEP 2003 Figures 3 and 4 show the first switch contact 22 in
detail. Flexible arm 38 extends fromone side of this contact. The purpose
of this flexible armis to engage a conductive trace onl &S5pPilifled circuit
board. It will be understood that the invention may be enbodied in other
specific forms wthouty §5£EH§*3”%n&fQ”th% tfR EibsRr s@eRhdbontact 22

characteristics thereof resent exanples and enbodi nents, therefore,
are to be comsicddradd . |rf‘1ai>11hﬂe%r§9é@1! Shextends rBrPNeORAISHER PESERLEti ve,

and  the i nyeptiQn | 3‘% S esd | F tegh 4 Ofwﬁlﬂféaakﬁ gkvep cheugiena 7 18
SEP 2003 CLAI 1 An electrical switch assenbly, ( corrprlsmg a first

swi tch cont mn%l@éﬁ?&ﬁdQWQd?m‘?ﬁ CHaett n‘% ?3¥dnaterial and
including a base (32) @h¢;i@N be understood that the invention may be

embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given

herein.



i'ntegral spring contact arm(34) folded into cantil evered position back
over the base, the spring contact armhaving a distal end (36) with a
first contact surface (40) offset to one side of the spring contact arm
and facing away from the base; and a second switch contact (24) having a
second contact surface (30) facing the base (32) of the first swtch
contact (22) in position of opposing engagenent with saildd $Ef &#0j cont act
surface (40), whereby novenent of the spring contact arm (34) of the first
switch contact (22) toward the base (32) thereof causes the first contact
surface (40p;hemaove away fromthe second contact surface (30) of the
second switch contact (24). 2. The electrical switch contact assenbly of
claiml1 wherein said second switch contact (24) extends along said one

side of the spring contact apm (HMedfridel fEwstchw tdsamplact (€22). 3.
The electrical switch contact assenbly of claim1 wherein said spring
contact arntPEBY 1/Ra&9% rounded actuation portion (42) near the distal end
(36) thereof and projpeeiirpg shetehrosmtaca (12 raitapedand fanmsa dfbase

(32). 81 85 Egtzonqgtad'l -rrng eerlieaﬁtrjaﬁgl isnvgflfé]ir%)nga%as?gsefggl)y Qﬁd an
integral spring contact arm (34) folded into cantilevered
position back over the base, the spring contact arm having
a distal end (36) with a first contact surface (40) offset
to one side of the spring contact arm and facing away from
the base; and

a second switch contact (24) having a second
contact surface (30) facing the base (32) of the first
switch contact (22) in position of opposing engagement with
said first contact surface (40},

whereby movement of the spring contact arm (34)
of the first switch contact (22) toward the base (32)
thereof causes the first contact surface (40) to move away
from the second contact surface (30) of the second switch

contact (24}.

2. The electrical switch contact assembly of
claim 1 wherein said second switch contact (24) extends
along said one side of the spring contact arm (34) of the

first switch contact (22).

3. The electrical switch contact assembly of
claim 1 wherein said spring contact arm (34) has a rounded
actuation portion (42) near the distal end (36) thereof and
projecting therefrom in a direction away from said base
(32) .



claiml1 wherein the distal end (36) of said spring contact arm (34) is

fol ded back under the arm 5. The electrical swtch contact assenbly of
claim4 wherein said fol ded-back distal end (36) of the spring contact arm
(34) has an under surface (44) for engaging the base (32) and providing a
anti-overstress neans for the spring contact arm 6. An electrical switch
assenbly (10), <conprising: a first switch contact (22)1%Qﬁ?§$@ and forned
of sheet netal material and including a base (32) and an i gral spring
contact arm (34) folded into cantilevered position back over the base, the

spring contact arm hayj ng redieSictc 2nchi( 36): £ o4 ded hack undeenble aEm the

distal end having a first contact surface é40) facing away fromthe base
(32), with tHaim s whegiaige ttheudisda ey (8ff sef £81oRABriNgeCORLERE

Spring cont gy aryl (34 ;£ ed 1SEEON W Lehle CORRAcCt (24) having a second
contact surface (3&) facing the base (32) of the first swtch contact (22)
I n position of opposing engagenent with said first contact surface,

vvhe{eb%/ ?g\zl)enfnt 01;I thfsea EIOTh@g gl@ﬁt&ﬁﬂcaﬁlr ][Té‘ﬁﬁé&h @fonttfal]gz:tfiﬁ@emycbf f
contac owar the base t r auses the IS ont ac surtace
(40) to mov&lRddy 4 r¥ReFERE §§&@é%&%ﬁ§-§%&§ar%%a?a®n%f{ ELAN ggc%‘r’e&
swtch contsgatinZ4¢ontact arm (34) has an under surface (44) for
engaging the base (32) and providing a anti-overstress

means for the spring contact arm.

6. An electrical switch assembly (10),
comprising:

a first switch contact (22) stamped and formed of
sheet metal material and including a base (32) and an
integral spring contact arm (34) folded into cantilevered
position back over the base, the spring contact arm having
a distal end (36) fcolded back under the arm, the distal end
having a first contact surface (40) facing away from the
base (32), with the first contact surface being offset to
one side of the spring contact arm (34); and

a second switch contact (24) having a second .
contact surface (30} facing the base (32) of the first
switch contact (22) in position of opposing engagement with
said first contact surface,

whereby movement of the spring contact arm (34)
of the first switch contact (22) toward the base {32)
thereof causes the first contact surface (40) to move away
from the second contact surface (30) of the second switch

contact (24}).

7. The electrical switch contact assembly of
claim 6 wherein said second switch contact (24) extends
along said one side of the spring contact arm (34) of the

first switch contact (22).



7. The electrical swtch contact assenbly of claim@6 wherein said second
swtch contact (24) extends along said one side of the spring contact arm
(34) of the first switch contact (22). 9 18 SEP 2003 8. The el ectrical
switch contact assenbly of claim®6 wherein said spring contact arm (34)
has a rounded actuation portion (42) near the distal end 363 t her eof and

projecting therefromin a direction away from said basel 8§BRY0039. The
el ectrical switch contact assenbly of claim®6 wherein said fol ded-back
distal end (36) of the spring contact arm (34) has an under surface (44)

for engaging the basg.(”’}hé”%l@c&‘? 'arlg.éw#‘&iu'%%rt%tcftesé QHB@ lbgr the
spring contact arm 10." The &l 6ctrical” switch contact assen%fy of7 claimé6
wherei n sai dlaimst whiereinceatiscspei2y copitadds agm t(@ddi hasi Ag reandedss)
proj ecting e b : ' Sit M- e sigde of
Pha ki g %%g%g?%na?%?e:%%@ (3%) el Uend NPT &0 CRRES(H) % éaLl a
projecting therefrom in a direction away from said base

(32} .

9. The electrical switch contact assembly of
claim 6 wherein said folded-back distal end (36) of the
spring contact arm (34) has an under surface (44) for
engaging the base (32) and providing a anti-overstress

means for the spring contact arm.

10. The electrical switch contact assembly of
claim 6 wherein said first switch contact (22) includes a
terminating tail (38) projecting from the base (32) at a
side thereof opposite said one side of the spring contact
arm (34).
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