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PUSH-BUTTON SWITCH

The present invention relates to push-button switches,
and more particularly to spring-biased push-button switches
that serve to make and break an elestrical circuit (such as
a lamp which illuminates in response to an open door and/or
hateh of an automobile).

Examples of pricr push-button switches are disclosed.in
our U.S. Patent No. 5,201,410 (hereinafter the '410 patent)

the entire content of which is expressly incorporated herein

by reference. In this regard, the push-button switches of the -

"410 patent include a housing hav;§g cpposed pairs of side
walls defining an interior space, and an opposed pair of fixed
contact members. A push-button assembly is received within
the interior space of tﬁe housing for zeciprocal movements
between extended and retracted positions. The push-button
assembly includes a push-button member having a pair of
opposed side windows with lower extents established by a

bridge wall. A spring exerts a bias force to move the push-

button assembly into its extended positiocn.

A generally inverted V-shaped slide contact member is

movable with the push-button assembly between its extended and
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retracted positions, and includes & palr of resilient legs
each having an outwardly curved contact region. The contact
regions serve to contact the pair of fixed contact wmembers
when <the push-button assembly is moved intc cne of its
extended and retracted positions whereby an electrical circuit
is made, and breaks contact with at least one of the fixed
pair of contact members when the push-button assembly is moved
inte <the other of its extended and retracted pesitions,
whereby an electrical circuit is broken. The slide contact
member further includes terminal end flanges extending from
the curved contact regions, the terminal end flanges being
positioned so as to contact a respective bridge wall of an
associated side window and thereby limit the extent of cutward
resilient displacement o©f the lags of the slide contact
menber . .

Although the prior push-button switch as described above
exhibits many desirable attributes, there have still been
problems in assembly of some component parts, namely the push-
button assembly. In particular, coupling together of the
push-button member and +the slide contact member of <his
assembly has posed problems.

It would be desirable to be ablae to provide a push-button
switch which remedies the problem noted above, and which has
a structure which facilitates assembly and is thus conducive
to assembly by automated means (eg, assembly zrobots).

According to the present invention, there is provided
a push-button switch comprising a housing defining therein an

interior space, a pair of contact members fixed within the
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housing, and a push-button assembly within said i,ntez;i@r space
and mnovable betweden an extended p@sitian and a retracted
position, the push-butten assembly including a push-button
member having a pair of interior retaining ledges formed
thereon, and a slide contact member having a pair of resilient
leg portions which make and break contact with respective ones
of said fixed contact membé.rs in response to movement of the
push-dutton assembly between said extended and retracted
positions, the slide contact member further having a pair of
resilient mounting ears thereon which seat on respective ones
of said interior retaining ledges to couple the slide contact
membar with the push«bmitt@n member .

Preferably a pair of ocpposed channels extending
lengitudinally of the housing are recessed in the internal
wall of the housing, respective ones of said contact members
being fixed in said channels.

The housing may include interior cover walls covering a
major extent of said recessed channels so that only the upper
end portions of said £fixed contact strips positioned
therewithin are expcsed to said interior space within the
housing. A slot is thereby defined by the recessed channel
and its associated cover wall so as to accept the f£fixed
contact strip therein.

conveniently the upper edges of said cover walls are each
bevelled, thus providing a smooth transition for the resilient
leg portions as they move downwardly within the interior space
of the heusing in response to movement of the push-button

assembly from its extended position to its retracted position.
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When the push-button assembly is in its retracted position,
therefore, the resilient leg porticns of the slide contact
member will be in contact with the electrically insulating
cover walls and will be spaced from their respective fixed
contact members, thereby breaking elecstrical contact
therewith.

Preferably, the housing includes a bottom wall which is
recessed from the bottom of the housing so as to define a
pocket to accommodate the lower clamp ends of the f£ixed
contact strips. The bottom wali may be provided with a
d@pénding transverse divider wall which serves to subdivide
the pocket into respective subpockets for each of the lower
clamp ends of the fixed contact strips. As such, the lower
clamp ends of the fixed econtact strips are effectively
isolated from one another, and are protected against
wechanical stresses, <thereby providing a more reliable
electrical connection with lead wires associated with the

circuit in which the switch is placed.
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By way of example only. an embodiment of the inventicn will. now

be described in greateﬁ detall with reference to the accompanying

éfawings of which:

FIGURE 1 is an exploded perspective view of an exemplary spzinéa

biased push-button switch acccfdinq to this invention;

FIGURE 2 is a cross-sectional elevaticral view of

the push-
button switch shown in FIGURE 1;
'FIGURE 3 is a cross-sectional elevational view of the push-
button switch shown in FIGURE 2 as taken along line 3-3

therein;

FIGURE 4 is a cross-sectional plan view of the push-buttoen

switch shown in FIGURE 3 as taken along line 4-4 therein;

P

FIGURE 5 is a2 detailed cross-sectional view of :the push-button

assembly employed in the push-button switech depicted in FIGURE

1=43

FIGURE 6 and 7 are cross-sectional elevational views of the
push-button switch similar to that shown in FIGURE 3 and 4,

respectively, but depicted in a state whereby the push-button

assembly is ir its retracted position:
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FIGURE 8 is an exploded perspective view of an alternative push-

button assembly which may be emplcyed in the switches of this

invention;

FIGURE 9 is an enlarged cross-sectional elevational view of the

push-button assembly depicted in FIGURE §;

FIGURE 10 is a cross-sectional elevational view ¢f another

embodiment of a push-button switch according tc this invention:

and

FIGURE 11 and 12 are cross-sectional elevational views of yet
another emboediment of a push-butten switeh whereby the push-
button assembly is sheown in its extended and retracted

eonditions so as to respectively make and break an external
i

electrical cireuit.

A particularly preferred embediment of a2 push-button switch 10
is depicted in accompanying FIGURE 1-7. As is seen from FIGURE

i, for example, the push-button switch 10 is generally comprised

cf a push-button assembly 12 and a housing assembly 14. The
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push-button assaembly 12 is itself comprised of a push-butten

member 16 which carries a slide contact member 18 within the

“interior space 20a defined by the generally tubular electrically

insulating housing 20. The push-button assembly 12 is,
moreover, received within the housing interiOf space 20a so0 asg
to be reciprocally movable hetween extended and retracted

positiens {(i.e., in the embodiment shown, so as to make and

break an external electrical circuit, respectively).

A compression spring 22 or like biasiag means preferably urges
ﬁh@'pushebutt@n asgembly 12 into its extended position. In this
regard, it will be observed that the coiled diameter of spring
22 is dust slightly less than the nomimal interior diameter of
the housing 20 {see FIGURE 2-3). As a result, twisting and/or
distortior of the spring 22 during assembly is minimized.

2 resilient elastomeric cap 24 is preferably atéached toe the
vpper collar £lange 26 {shown in phantom line in FIGURE 1 for
ease of presentation] of housirg 20 se as to protect the
internal compcnents of switch 10 from the ambient conditions of
use. In this_ﬁegard, the callgf flange 26 most preferably has
apertures 26adefined therein so as to receive mounting posts
{not shown) asscciated with the substrate plate P (see FIGURE 3}

te which the switch 10 is mounted for use. A number of



resilient clamp fingers 20b are provided cn the exterior
periphery of the housing 20 so as that the plate P is captured
betweer the collar flange 26 and clamp fingers 20b thereby

positienally tc mount the switch 10.

The push-butten member 16 most preferably has a genarally
rectangular cross-section and defines windecws 16a in an oppesed
pair of i;ts gidewalls. The lower extent of these windows 16a is
estabiished by transverse bridge walls 16b. A pair of guide
'flanggs 18¢c are provided on the other cpposed sidewalls of the
sush-button member 16. The guide flanges 16c are, moreover,
aligned with respective longitudinal guide grooves 20c defined
in the interior of housing 20 and serve to prevent rotatlion of
the push-button member 16 within the interigé space 20a of the
housing 20 and te guide the push-button member 16 durwing its
f@cipf@cal movements between the.,extended and retracted
positions thereof. An upwardly prctrﬁdinq actuator nipple 164
is covered by a correspondingly configured cap 24a of the

alastomeric cover 24.

The slide contact member 18 includes a pair of downwardly bent
resilient contact arms 18a 4oined to 2 base plate 18b. Bach of
the contact arms 18a most preferably iancludes an outwardly

curved contact region 18¢ which terminates in a terminal end




flange 18d. When positioned within the intericr of the push-
butt@ﬁ member 16, the turved contact regions 18c will protrude
outwardly through respective cnes of the windows 18a, while the
terminal end flanges 18d will serve to liéit the extent of

gutward displacement of the coatact arms 18a by virtue of

contact with the b?idge walls 18h.

&8 noted briefly above, the slide contact member 18 is retained
within and carried by the pushebutt@n.membér 16. In order to
facilitate assembly of these two structures, the slide centact
member 1s provided with an annular raised cellar 18f associated
with the base slate 18b which i_s sized sé as to closely surrcund
an interior guide post 16e of the push-bubtbton member 16 (see-
FIGURE 2 gna %}. PFurthermore, the base plate 18b is provided
with resilient dewnwardly oriented mounting ears 18g which seat
against a respective retaining ledge 16f formed in the interior
of the push-button member 16 {see FIGURE 3. Thus, during
assembly, the coaxial alignment of the collar 18f£/gquide post 16e
will serve to positionally guide the slide contact member 18
during insertion into the push-button member 16. Once the slide
centact member 18 has been inserted to a sufficient extent, the
mounting ears 18g will snap outwardly due tc their inherent

resiliency and thereby seat with a respective retaining flange

16f. As a consequence, the slide contact member 18 is coupled
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within the push-button member 38§.

The housing 20 is most preferably formed as a one-piece molded
structure. In this regard, the housing 2¢ will, according to
embodiment shown in FIGURE 1-7, be provided with an integral
bottom wall 204 which is recessed relative to the bottom end of
the housing 20. The bottom wall 20d is also preferably provided
with a.dep@ndinq integral transverse divider wall 20e which
defines subpockets 20f for accommodating the laweé clamp ends
282 of the fixed contact strips 28. As a result of the
placement of the lower clamp ernds 28a within the subpockets 20fF
the electrical connection with lead wires LW will be'reliably

!
maintained since the subpockets 20f will provide a measure of

orotection against mechanical stress.

The interior of the housing
20 is éf@vided with an opposed pair éi longitudinally oriented
{i.e., relative to the elongate axis of the housing 2{) recessed
éhann@ls 20g each of which is sized and configured to accept
therein a respective fixed contact strip 28. A palr of eover
walls 20h each cover a respective one c¢f the recessed channels
20g aleng a majorx loﬂqitu&inal axtent therecf such that the

upper ends of each channel 20g are open to the intericr space

20a of housing 20. These cover walls 20h are, moresover, spaced



from the bottoms of the recessed channels 20g sc as tc establish
a slot which is sized and configured to receive a respective ocne
of the fixed cantact.members 28 (see, for example, FIGURE 2).
The upper edges 20hjof the cover walls 20h are most preferably
beveled sc as to provide a ramped surface for the curved
@@néact regicns 16c as they travel aloeng with the push-button
member 16 during movements between the extended and retracted

positions and thereby facllitate smocth operation of the switch

10.

The fixed contact strips 28 are provided with outwardly directed
f@siliént lecking tabs 28c which extend into am associated
aperture 20k defined in the housing 2. Thus, insertion cf the
fixed contact strips 28 into the slot defined by the recessed
channels 20g/cover walls 20h during assembly will be permitted
due to the downward slant of the tab§ 28c. Howevér, when the
fixed contact strips 28 have been inserted sufficiently for the
. locking tabs 28c¢c to be in registry with their associated
aperture 20k, they will spring outwardly thereinto under the
influence of their inherent resiliency thereby positionally

locking the fixed contact strips 28 within the housing 20.

The uppermost extent of travel by the push-button member 16 is

established by a pair of inwardly protruding stops 20i defined
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on an interier portion pﬁ the collar 26 of housing 28. That is,
the gﬁida flanges 16c of the push-button member 1€ will ceme
into contact with the stops 20i under biased influence &f the
spring 22 and éhefeby be prevented from further upward travel.
Thus, the contact between the stops 201 and the guide flanges
16c establish the extended p@sitiqn of the push-buttesn assembly
12. However, in response to a downwazd force being applied
against the nipple 18d, the entire push-button assembly 12 will
be forced to retract into the interior space 20z of the housing
13. 8uch a state is shown in FIGURE 6-7. As a result, the
curved contact regions 16¢ will ride up ontc the cover walls 20h
(guided during such movement by the beveled edges 20h thereof)
so as te be spaced from the fixed contact strips 28 and
separated from the exposed ends thereof so ags to break an
electrical circuit. Of course release cf such downward force
will allow the push-button assembly 13 to return to its e#tendéd

position by virtue of the upward bias provided by the spring 22,

- Accompanying FIGURES 8 and ¢ show an alternative push-butten
member 16' and slide contact member 18’ that may be emploved in
the switch 10 discussed previcusly. As can be seen the push-
button member 16' is essentially identical to the push-butten
member 16 discussed previocusly, with the principal exception

being that nc bridge walls 16b are present. Furthermore, slits
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16g may be formed in the sidewalls of the push-button member 1§
adjacént to the guide flanges 16c so as tc imprcve the flaﬁges"
" pesilieney and thereby facilitaée initial insertion of the push-
button member 16’ into the interior space 20a of housing 29.
Since no bridge walls 16b are provided, it will be noted that

the terminal end flanges 184 are absent from the slide centact

member 18' shown in FIGURES §-9.

The slide switch 10' shown in accompanying FIGURE 10 is
substantially identical to the slide switch 10 discussed above,
However, instead of a bottom wall 204, the housingeze is
provided with inwardly protruding lugs 20m which are recessed
relative to the bottom end of the housing 20 to thereby
establish a single pocket 20f for accommodating the clamp erids
28a of the fixed contact members 28. Like the hottom wall 204,

the lugs 20m provide a support platform for the spring 22,

~ Accompanying FIGURE 11 and 12 show yet another embodiment of a
push-butten switch 10" according to this invention. As can be
seen, the push-button switch 10" is substantially similar te the
switeh 10 discussed previously, with the principal exceptiéﬂ
béiné that no cover walls 2Ch are provided. In order t{c make

and break contact between the fixed contact strips 28 and the

curved contact regions 18¢c, however, the upper ends of the



14

former include @utwarély pr@trudinq bBasses 28e. Thus, when

the push-~-button member 16 is in its extended position as shown
in FIGURE 11, contact will be made between the protruding
baosses 28e and the curved contact raegions 16c. On the ather
hand, when the push-button member 16 is moved into its rehracted
pesitien as shown in FIGURgS 12, contact will be broken ketween
the protruding bosses 28e and the curved contact regions 16ec.
Furtheﬁméze, contact between the curved contact portiens and the
contact strips 28 below the protruding bosses 28e is prevented
when the push-button member is in its retracted positien by
virtue of the bridge walls 16c and terminal end f£langes 184

Limiting the extent of outward displacement of.th@ reslilient

arms 18a.

The housing 20 has been shown and described as being a
generally cyliadrical tubular structure. However, other non-
cylindrical cr@ssasecticns, for example, rectangular cross-

sections, may be employed.
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CLAIMS

1. A push-button switch comprising a housing defining
therein an interior space, a pair of contact members fixed
within the housing, and a push-button assembly within saig
interior space and movable between an extended position and
- a retracted position, the push-button assembly including a
push-button member having a pair of interior retaining ledges
formed therecn, a slide contact member having a pair of
regsilient leg portions which make and break contact with
respective ones of said fixed contact members in response to
movement of the push-button assembly between said extended and
retracted positicns, the slide contact member further having
& pair of resilient mounting ears thereon which seat on
respective cnes of said interior retaining ledges to céuple
the slide contact member with the push-button member. |

2 A push-button switch as claimed in claim 1, wherein
a palr of opposed channels extending longitudinally of the
housing are recessed in the interpal wall of the housing,
respective ones of said contact members being fixed in said
channels.

3. A push-button switch as claimed in claim 2, wherein
salid housing imcludes interior cover walls covering a major
extent of sald recessed channels so that only the upper end
portions of said fixed contact members are exposed to the
interior space of said housing.

4. A push-button switch as claimed in claim 3, wherein
the upper edges of said cover walls are each bevelled.

5. A push-button switch as claimed in any one of claims
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1 to 4, wherein said housing includes & bottom wall which
defines a recessed pocket at a bottom end of said housing.

6. A push-button switch as claimed in claim 3, wherein
said b@ét@m wall includes a transverse divider wall for
subdividing said pocket into at least cne pair of subpockets.

7. A push-button switch as claimed in claim 6, wherein
the fizxed contact strips include bottom clamp ends for
connection to electrical lead wires assoclated with the
electrical circuit, each of sai& bottom clamp ends being
positioned within a respective one of said subpockets.

8. A push-button switch as claimed in any one of claims
1 te 7, whersin the push-button member has & central guidé
post thereon, and wherein said slide contact member includes
an annular collar which f£its ar@und said guide post.

9. A push-button switch as claimed in any one of claims
1 te 8, wherein said housing includes a pair of opposed guide
grooves, and wherein said push-button member includes a pair
of opposed guide flanges positioned-in said guide grooves for
guiding said push-button member during movement between said
extended and retracted positions thereof.

10. & push-button switch as claimed in any one of claims
1 te 9, wherein said housing defines therein a pair of
apertures, and wherein each contact strip includes a resilient
locking tab thereon which engages in é respective cne of said
apertures when said contact strip is inserted into said
housing to secure said contact strip within said housing.

11. A push-button switch as c:;laiméd in any one of claims

1 to 10, wherein said contact strips each have a protruding
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boss formed on the upper end therecf, and wherein said
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resilient leg portions of the slide contact member each have
a curved contact region which contacts a respective one of
said bosses when said push-button member is in said extended
position thereof.

12. A push-button switch as claimed in claim 11, wherein
said push-button member defines a pair of windows through each
of which a respective one of said curved contact regions
extends, the push-button member having bridge walls defining
lower extents of said windows, and wherein said resilient leg
portiong of said slide contact member each include a terminal
end flange which contacts the associated bridge wall to limit
the extent of outward displacement ©f said resilient leg
portion thereby to prevent contact between said curved contact
region and said fixed contact strip below said boss when the
push-button assembly is in its retracted position.

13. A push-button switch ccmprising an @nsulating
housing in which locking flanges .are formed in the upper
portion of its inner surface, a pair of fixed contact members
that are fixed in position by inserting intc longitudinal
recesses formed in opposition to each other in said housing
while respectively exposing opposing contact surfaces and a
self-protruding push-button assembly equipped with a
substantially inverted U-shaped sliide contact member that
makes resilient contact with opposing contact surfaces of each
of the £fixed contact members at contact regions thereof
respectively, the push-button assembly having resilient

lecking tabs to engage with said locking flanges, and being
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inserted into said housing in opposition to a coil spring the

18

coiled diameter of which on the bottom of said insulating'
housing being relatively large, wherein sach of both ends past
contact regions of said slide contact membe; provided within
said push-button assembly makes resilient contact with the
ingide edge of a window of said push-button assembly to

asgsemble said push-~button switch.



