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-1- ELE&TRI CAL SWTCH. This invention relates to electrical

switches. It is

desirable to have an electrical switch wherein a single arrangenent can

provi de, dependi ng on where the contacts are |ocated, a sw
S nornal Iy open and closes upon activation; (ii) is nornall
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~ 25 cost, low profile electrical switch.

Accordingly, it is an object of the present invention to provide a low

It is another object of the present invention to provide a switch capable

of providing normally-open and/or normally-closed contacts.

According to the present invention there is provided an electrical switch

comprising: an elongated spring member having one end free and being attached at

30 its other end to a base member, the spring member including an electrically
conductive area at the free end and being shaped to form a fulcrum positioned
between the attached end and the free end, said fulcrum extending towards the base

'member; a member for applying a force to the spring member in

a direction that

drives the fulcrum toward the base member, the force being applied at a point
35 between the attached end and the fulcrum, said force causing the free end to move

away from the base member after the fulcrum has made physical contact with the

base member; and g first metallic element, positioned on the base member

for providing electrical contact with the electrically conductive



base nenber; and a first netallic el enment, positioned on the base nenber
for prOV|d|ng : : el ectrical contact with the electrically
“conduct.i ve Z2- area at the free end of ,the spring nenber. In
|IIustrat|ve enbodi-nents, the spring nmenbé&r has a curved shape with one end
I nsert®ed.into a slot on a printed wiring board. The inserted (flxed) end
makes el ectnmhamhatfmten‘dﬂif%cﬁswmgdmbcve path | ocated on the printed
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the actuat o m enghplakes meghanical ep ng boardyot her
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The present venti on w | ference i s made
ot he att achBOrriRlcahe Samchainh is st B e il 4hpRed Bieid GRS sodne e
Drawi ng Fl G 1mgmbet.oses a pair of |eaf spring contacts in an embodi ment of -

the 20 invention in ﬁﬁggg%%g@cﬁg%%ﬁ%ggﬁﬁ@ard tﬁé%ﬁg&%ses

a side view of a nornm rin

3-4 are silk opesgies @8 hﬂﬁﬂﬂh&ﬂ@@pm‘éﬁmﬁg’wﬁﬁa@!e"aﬂﬁ arsvaten wembetrher

in two sequenhpmlies POk th tHeSsprihg pRRALREI ON; 25 FIG 5 is a side
vi ew of a nmake-bef ore- break sprl ng contact; FIG 6 discloses a spring

menber having two nornal |l y-open contacts that cl ose in sequence, one of
wg/ch re-opens thereafter; FIG 7 di scl oses nultiple | eaf spring contacts
b
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interacti ol bmeamuaiotl ne switch plunger and nmultiple spring contacts in a

preferred embodi ment  ofyd bigedf (RARKEH wiff bomdte HMYBnllisioBd WiRnSefekenE0 8/ oV

of FIG 8 after renpva
- made to the attached drawing and detailed description.

Brief Description of the Drawing
‘ ' FIG.1 discloses a pair of leaf spring contacts in an embodiment of the
20 invention in combination wuh an actuator member;
FIG. 2 discloses a side view of a normally-closed spring contact of the
embodiment;
_ FIGS. 34 are side views of a normally-closed spring contact and
actuator member in two sequential positions of operation; - o
, 25 FIG. 5 is a side view of a make-before-break spring contact;
\_/ _ FIG. 6 discloses a spring member having two normally-open contacts
~~ that close in sequence, one of which re-opens thereafter;
FIG. 7 discloses multiple leaf spring contacts bemg used in a line switch
apphcatxon within a telephone set;
30 . FIG. 8 discloses a cross-section view of FIG. 7 illustrating the
" interaction between a line switch plunger and muluple spring contacts in a preferred
- embodiment of the invention;
FIG. 9 shows the cross-section view of FIG. 8 afiter removal of the
| prinu:d wiring board holding the multiple spnng contacts;
35 ' and '
| FIG. 10 dxscloses, in greater detail, the layout of the pnnted wiring
board used in the telephone set of FIG. 710 9.




printed wiring board holding the nultiple.spring contacts; 35

and FIG 10 discloses, in greater detail, the |ayout of- the prlnted W ring
board used in the tel ephone set of FIG 7 to 9. 3 Detailed Descrlpt|on
FIG 1 discloses a switch having a paré of normally-closed el ongat ed spfing "~
menbers in the formof Ieaf spring cortacts 30, 31. Each of the springis
menbers 30,31 conprises an elongated, flat, rect angul ar pi ece -of: net al

st ock. InﬂetailetlaDeim‘ipﬁdne sprl ng menbers to be deflected and return to
their original posﬁdop&sg e sﬁaq yiﬁg wndﬁndlﬁéldsb&@lodi%ﬂ“ al

such as phosphor bronze
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20. The nd the actuator include holes which are aligned -
for recei v#ﬂﬂm?f‘% Fagg dgsﬁ *21 which pivotally joins the actuator and the \)

nmount i ng bl ocks t oFetysing on‘the soucstreaefospeing spembes 3Refos sxample, Wierludesar e
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further i nyaidetadd Witha ;Qécldidsbﬁetiﬂm Frdenvoimakeagoed pResiricabeuntack withgadent i al | y |

dotai . th ls?mfé’{‘éﬁé%h%aé of Faf PRSPt S0 poies 2 o BEE witeCT' T
term nol og§11.Spring 30 is att ached to substrate 400 at its
Actuator 10 is attached to substrate 40 with a paxr of mounnng ‘blocks

20 20 The mounting blocks and the actuator include holes which are ahgncd for
receiving a steel pin 21 which pivotally joins the actuator and the mounting blocks
together. As noted above, spring members 30 and 31 are mechanically attached to
the substrate 40 at one end only in a cantilevered

~ configuration. As shown in FIG. 1, this mechanical attachment occurs in the regxon_ '

25 of wires 510, 520 attached to the spring member. Actuator 10 further includes a pair .
of ribs 11, 12 whlch are positioned to sequentially operate spnng contacts- 30, 31
respectively.

_ FIG. 2 dlscloses, in greater detail, the suucturc of a single spring 30 and
is used to further define terminology. Spring 30 i is attached to substrate 400 at its

30 fixed end 301 where mechanical connection is made, but also where clectrical
connection might also be made. Substrate 400 may be a printed wiring board
containing other components.as well as wiring pads deposrted or etched thereon. It
can be appreciated that the spring member need take up no more room than any other
electrical component and thus provides a low proﬁle swuch Funhcr. such direct

35 mounting to a printed wiring board eliminates the extra cost of a separately packaged
switch as well as the addmonal electrical and mechamcal connections required in
attaching it to the printed wiring board. Spring member 30 is lllustrauvely shown to

* be gencrally curved so that it is in physical contact with substrate 400 at each end but

Y



B0 fixed end 301 where mechani cal connection is nade, but al so where

el ectrical connection mght also be nade. Substrate 400 may be a printed

-i ring board containing ot her corrponents as well as wiring pads deposited -
or et ched thereon. It can be appreciated that the spring nmenber need take
up no ¥ere roomthan any other electrical conponent and thus provides a | ow
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t he substrate. jown in connection with FIG 12, normally-cl osed
contacts 308) 511 may :HIGO iinfraduses-an-actuatpr. 10 beteoopgratestwith spring e
conponents andeg the! fifhclions of @Cswich. NAsSaeribed céiﬁlecnon thh FIGF1G 3
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downwar d novend e act uat or.. Ing action operates to clean t
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ar ound whi ch t Hngo0 @ rie i nchbroak: camiast With pad Stbo Resenizanb baed 30Btthus <
~ operates as a fulcrum. Up until this time, fixed end 301 was the fulcrum since it was
the point around which the spring member 30 rotated. Iti is important to note at this
! 25 juncture that re-entrant bend 303 is positioned at the free end of spring member 30
\J " and can be engineered to break contact with pad 511 at any one of various operating
- positiohs in the rotation of actuator 10 by selective placement of re-entrant bend 302
and/or selective placement of rib 11. Indeed, FIG. 1 illustrates selective placement
of ribs 11 and 12 to cause spring members 30 and 31 to be operated one before the
30 other, in a predetermined sequence.
' Other contact configurations are disclosed in FIGS. 5 and 6 that
illustrate other embodiments of the present invention.
Combining make and break functions in a single spring member is
disclosed in FIG. 5, where re-entrant bend 302 makes contact with pad 520 before
35 re-entrant bend 303 breaks contact with pad 511. Here spring member 30 operates as
'a transfer contact in a make-before-break switch.




25 juncture that re-entrant bend 303 is pasitioned at the free end of
spring nenber 30 and can be engineered to break contact. with pad 511 at any
one of various operating positions in the rotation of actuator 10 by

sel ective placenent of re-entrant bend 302 and/or sel ective placenment. of. ">

rib 11. Indeed, FIG 1 illustrates sel ecfPVe placement of ribs 11 and ;L}’to

cause spring nenbers 30 and 31 to be operated, one before the 30 other, |n' 
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their operated state. The weight of the handset is carefully selected to overcome the
combined restoring force of the spring members 300. _ |

25 A cross-section of FIG. 7 in the region of actuator 100 is shown inFIG.
' 8. Actuator 100 is shown by solid lines in its "on-hook" position when the handset is

on the base, Actuator 100 vaots around pin 210 to sequentially operate spring

members 300, mounted on printed wiring board 400, via ribs 110,120. In the

position shown, all of the spring members are operated. Actuator 100 is shown by

- 30 dotted lines in its "off- hoo " position when the handset and base are separated. The

restoring force of the. spring members 300 pushes actuator 100 into this position.

The weight of the telephone handset and the mechamcal leverage posslble through

proper positioning of pivot pin 210 combine to assure that the individual spring

members will be in the desired position dunng the on-hook and off-hook states of

35 the telephone set.

FIG. 9 offers a less detailed picture of the cross-section shown in FIG. 8, |

but with the printed wiring board 400 removed. Note the rest position of actua_tor

100 when no spring members are present. The restoring force of the spring members

§



“their operated state. The wei ght of the handset is carefully selected to
.overcone the combi ned restoring force of the spring nenbers 300. 25

:A cross-section of FIG 7 in the regi on of actuator 100 is showmn in FIG 8.
“Act uater -100 i s shown by solid lines in i1%" " on- hook" posi ti on when the
handseiw.i s on the base. Actuator 100 pivots around pin 210 to sequentially

oper at e spri ngdventbgeonsly@liminatesithe sieethfoprcoilsprings thatgre hypically’difociatediwithbs
110, 120. In t%egﬁ&{etgcgﬁnégﬁwgg all of the spri ng menbers are operat ed.
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- board 400 contigivispetifiedeins PIG.10,"EHOAEE, &pﬁhméatﬁ% Y viGisly, ealh Gf the-spring
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t\e/move through it. r I e read can
appreciate its orient abl oR 'V%MS gﬂ%e’%ﬁ pﬁgﬁeprp%ffég%éﬁepﬁ% hx%%

shown with %omb@wemmrﬁetsmdubmmmh cationsare possibleG. 7 t he conponents are
facing 10 downward). The particul ar operations achi eved by each of the
spring nmenbers 300 is unspecified in FIG 10, although, as indicated

previ ously, each of the spring nenbers may-pr'ovi de a different one of the
various applications disclosed in FIGS. 4-6. Although various enbodi ments of

the present invention have been 15 shown, it is understood that
modi fi cations are possible.



-7 - Cainms: 1. An electrical switch conprising: an el ongated spring nenber
havi ng one end free and being attached at its Other. end to a base nmenber,

the spri-ng menber including an electrically conductive area at the free end
and being shaped to forma 5 fulcrum pQsj tioned between the attached end:.
and the free end, said ful crumextending towards the base nember! a nenbej’

+ for applying a fprce to the-spring nmenber in a direction that drives the
¢ ful crum t owar HBS:pase nenber, the force being applied at a point between
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attached end. ex@nding towards the base-member ra mmbs:wfercappéwnz & forcei ton the \springi n
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menber corrprlses entrant bend formed in spring -nenmber. 6. The
electrical switch as.in claim1l wherein the fulcrumconprises a re-entrant
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contact with the fulcrumon t he spring nmenber in response to novements of

the springygember. *C3 kye Mectical switch as in claim 1 wherein the electrically conductive
area at the free end of the spring member and the first metallic element are in
electrical contact before force is apphed to the spring member by the force applying
member.

4. The electrical switch as in claim 1 wherein the electrically conductive |
20 area at the free end of the spring member and the first metallic element are not in
_ electrical contact before force is applied to the spring member by the force applying
member. _ |

S. The electrical switch as in claim 1 wherein the electrically conductive
area at the free end of the spring member comprises a re-entrant bend formed in the
2§ spring member.

6. The electrical switch as in claim 1 wherein the fulcrum comprises a
re-entrant bend formed in the spring member,

7. The electrical switch as in claim 1 wherein the base member further
includes a second metallic element, positioned on the base member so as to "make"
30 before "break” electrical contact with the fulcrum on the spring member in response
to movements of the spring member.
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