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@ Electrical switches with a simplified assembly sequence.

@ An electrical switch of the kind inciuding a body (11), an
operating member (15) movable relative to the body (11) to
operate the switch, fixed electrical contacts (18, 25, 26) on the
body. (11). a movable electrical contact (32) which co-
operates with said fixed contacts and is movable relative
thereto by movement of the operating member (15) relative
to the body, and resilient means (33) acting between the
operating member and the movable contact, wherein the
movable contact and said resilient means are carried by the
operating member, the operating member (15), the resilient
means (33) and the movable contact (32) being interengaged
as a sub-assembly wherein the movable contact is capable of
movement relative to the operating member within predeter-
mined limits which encompass the necessary range of
movement of the movable contact (32) relative to the
operating member (15} during operation of the switch.
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This invention relates to electrical switches of
the kind including, a body, an operating member movable
relative to the body to operate the switch, a fixed elect-
rical contact on the body, a movable electrical contact
which co-operates with said fixed contact and is movable
relative thereto by movement of the operating member
relative to the body, and resilient means acting between

the operating member and the movable contact.

A problem of switches of the kind specified is
that the need to stress the resilient means between the
operating member and the movable contact within the body
during assembly makes assembly of the switch a complex
and skilled operation., It is an object of the present
invention to provide a switch of the kind specified wherein

the assembly seguence is simplified,

According to the invention in a switch of the kind
specified the movable contact and said resilient means are
carried by the operating member, the operating member,
the resilient means and the movable contact being inter-
engaged as a sub-assembly wherein the movable contact is
capable of movement relative to the operating member within
predetermined limits which encompass the necessary range of
movement of the movable contact relative to the operating

member during operation of the switch.

Preferably the interconnection of the operating
member and the movable contact includes an apertured elem-

ent, the aperture providing the required freedom of relat-
ive movement. 7

Desirably the operating member includes a pair of
parallel apertured elements and, the movable contact ex-
tends transverse to said elements through the apertures

of said elements.
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One example of the invention is illustrated in the
accompanying drawings wherein:

Figure 1 is a transverse sectidnal view of an
electrical switch, '

Figure 2 is a sectional view on the line 2-2 in
Figure 1, ) )

Figure 3 is an exploded perspective view (not to
scale) of the contact arraﬁgémént of ‘the switch shown in
Figures 1 and 2, and

Figures 4 and 5 are side elevational views respect-

ively of two minor modifications.

The electrical switch illustirated in the drawings
is intended to be capable of controlling operation of
power operated driven window of a road vehicle, and thus
has a central, stable, off position (as shown in the drawe-
ings) and first and second unstable operative positions on
opposite sides respectively of the central off position.
The switch includes a moulded synthetic resin body 11 having
a generally square base 12 from which are upstanding four
integral walls, one opposite pair of walls being designated
side walls 13 and the other opposite pair of walls being
designated end walls 14, The body 11 has an open top opp~-
osite the base 12 and the side walls 13 are extended upward-
1y beyond the open top and serve pivotally to support a
moulded synthetic resin operating member 15. The upwardly
extended portion of each of the side walls 13 includes an
integral, outwardly extending cylindrical lug 16, the axes
of the lugs 16 being co-extensive, and the lugs 16 being
received within corresponding aperfures in side walls of
the operating member 15 to provide the pivotal mounting of
the operating member 15. It will be apparent therefore that
the operating member 15 can pivot relative to the body 11
about the axis of the lugs 16 and in use this pivotal, or
rocking movement of the operating member 15 causes operation
of the electrical contacts of the switch,
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The end walls 14 of the body 11 are formed with
resilient latches 17 which are spaced below the level of
outwardly extending flanges 18 provided at the upper free
ends of the end walls 14, In use, in order to mount the
switch on a panel, the body 11 is inserted through a corres-
pondingly shaped aperture in the panel until the underside
of the flanges 18 abuts the upper surface of the panel.
During insertion of the body through the aperture in the
panel the latches 17 are flexed inwvardly of the body, and
spring outwardly, by virtue of their inherent resilience,
when the flanges 18 abut the top surface of the panel. The

latches 17 thus retain the body in position in the aperture
of the panel.

Upstanding from the base is a first fixed electrical
contact 19 in the form of a metal strip extending parallel
to the planes of the side walls 13. The upper edge of the
metal strip defining the contact 19 is in the form of a
V-shaped recess so that the contact 19 has first and second
oppositely inclined upper edges 21, 22, Spaced laterally
of the base from the contact 19, and parallel to the contact
19 is a rib 23 which is integral with the base, and upstand-
ing therefrom. The maximum height of the rib 23 above the
base 12 is less than that of the contact 19, and the central
region of the upper surface of the rib 23 is formed with a
V-shaped notch 24 the surfaces of which are generally co=-
planar with the edge surfaces 21, 22 of the contact 19. The
apex of the notch 24 is aligned with the apex of the recess
of the contact 19. At the far side of the rib 23 from the
contact 19 and spaced apart from one another in the direction
of the length of the rib 23 are second and third fixed
electrical contacts 25, 26, The contacts 25, 26 are also
in the form of metal plates and the contact 25 has an ina-
clined upper edge co=-planar with the edge 21 of the contact
19. Similarly the contact 26 has an inclined upper edge
co-planar with the inclined edge 22 of the contact 19. The

contact 25, 26 are spaced apart in the direction of the
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length of the rib 23 by a distance substantially equal to
the width of the notch 2L,

The operating member 15, which is moulded in
synthetic resin material, is generally in the form of a
flat plate 27 having a downwardly extending peripheral
flange 28 which serves to render the plate 27 more rigid.
The two opposite portions of the flange 28 which define
the side walls of the member 15 are extended downwardly
by comparison with the portions which define the end walls,
and are apertured to receive the lugs 16. Centrally dis-
posed on the platform 27 of the operating member 15 and
integral therewith is a hollow cylindrical spigot 29 which
extends at right-angles to the plane of the plate 27 down-
wardly into the body 11 of the switche At its lowermost
free end the spigot 29 is formed with a pair of axially
extending, diametrically opposed, open ended slots 31
through which extends a cylindrical brass roller 32. The
roller 32 constitutes the movable contact of the switch
and is urged towards the open end of the slots 31 (at the
free end of the spigot 29) by a compression spring 33 housed
within the spigot 29. Thus the compression spring 33 acts
between the roller 32 and the operating member 15 to urge
the roller 32 towards the base 12. .

Positioned between the spigot 29 and the side walls

o]

f the operating member 15 are first and second contact
retainers 34, 35. The contact retainers 34, 35 are integral
with the operating member 15, and are in the form of planar
a~ms which exitend parallel to one another and parallel to
the spigot 29 dowawardly from the plate 27 towards the base
12 of the body 11. Aligned with the slots 31 are closed
ended elongate slots 36, 37 in the contact retainers 34, 35
respectively. The end regions of the roller 32 extend
through the slots 36, 37 respectively. The slots 36, 37

are elongate in the direction of the length of the spigot

29 and are of a width slightly greater than the diameter of
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the roller 32 so that the roller although guided by the
slots 36, 37 can move freely therein., It will be apparent
therefore that the roller 32 can be moved from the lower

end of the slots 36, 37 against the action of the spring

33, but that when released the roller will return under the
action of the spring 33 to 2 position wherein it is retained
by the lower, closed ends of the slots 36, 37.

The switch is assembled in the followiﬁg manner.
The" contacts 19, 25, 26 are assembled to the moulded body
11, each of the contacts including a portion which extends
through the base 12 and which is secured to a respective
external terminal on the.exterior of the base 12. The
moulded operating member 15, the spring 33, and the roller
32 comprise a sub-assembly which is assembled without
reference to the body 11. Thus the spring 33 is introduced
into the spigot 29, and is compressed therein while introd-
ucing the roller 32 in a lateral direction through the slots’
36, 37. As the roller passes through the slots 36, 37 it
will of course pass through the slots 31 thus trapping the
lightly compressed spring 33 within the spigot 29.
Immediately the roller 32 is then released by the operator
the spring 33 will push the roller 32 against the closed
ends of the slots 36, 37 and thus the operating member 15,
the spring 33, and the roller 32 constitute a pre-assembled
sub-assembly which can then be offered to the sub-assembly
of the body 11 and contacts 19, 25, 26. The arrangement of
the side walls 28 of the operating member 15 and the side
walls 13 of the bodv 11 is such that the operating member 15
/ggnsnapped into engagement with the body so that the lugs
16 engage as a snap fit in the apertures in the walls 28,
It will be recognised that the provision of an operating
member and movable contact sub-assembly which can be pre=-
assembled without reference to the body 11 is a great
advantage by comparison with known arrangements where no
such sub-assembly exists, and it is necessary to, in some
way, hold the movable contact, the spring, and the operating

member in position relative to one another while a. the same -
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time assembling the operating member to the body in such

a manner that the movable contact and spring remain correct-
1y orientated with respect to the operating member and the
movable contact becomes correctly orientated with respect

to the fixed contacts of the switch.

The operation of the switch illustrated in the
accompanying drawings is as follows. After assembly of
the operating membé? sub=assembly to the body sub~assembly
the roller 32 will be engaged adjacent one end with the '
contact 19 and adjacent its other end with the rib 23, the
roller contgct 32 being seated under the action of the
spring 33 in the V-shaped recesses of the contact 19 and
rib 23 respectively. The relative pbsitioning of the
components, and the length of the slots 36, 37, is such
that in the assembled switch the contact 19 and rib 23

support the roller slightly spaced from the closed, iower- L

most ends of the slots 36, 37. The relative positioning

of the apices§5f the recesses of the contact 19 and rib

23, and the axis of pivotal movement of the operating
member 15 is such that when the roller 32 is seated in +the
apices of the recesses of the contact 19 and rib 23 then -
the plate 27 of the operating membexr 15 is parallel to the
panel upon which the body 11 of the switch is moumted in
use. Since the roller 32 seats, under the action of the
spring 33, in the recesses of the contact 19 and =ib 23,
then this position of the operating mémbér is a stable
position of the operating member relative to the body 11.
The spacing between the contacts 25, 26 is such that the
roller 32, in the central, stable position of the operating
member 15 relative to the badv 11, does not touch either

of the contacts 25, 26, Thus although the roller 32 engages
the contact 19 it does not complete an electrical circuit
through the switch, Thus the central, stable position of
the operating member 15 is an off posiiion of the switch.
Movement of the operating member 15 in a clockwise direction

from the central rest position (as viewed in Figure 2)

o
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causes the roller 32 to ride up the edge 21 of the contact
19 and ultimately to engage the inclined edge of the contacts
25 where is projects above the level of the rib 23. However,
the incline of the edge 21 of the contact 19 and the incline
of the upper edge of the contact 25 is such, in relation to
the radius of movement of the contact roller 32 about the
axis of pivotal movement of the operating member 15, that

as the roller 32 rides up the inclined edge 21 and inclined
contact 25 the roller 32 is lifted relative to the spigot

29 and retainers 34, 35 along the length of the slots 36,

37 against the action of the spring 33. Thus the pivoting
movement of the operating member 15 to a position wherein
the rollexr 32 bridges the contacts 19 and 25 is accompanied
by additional compression of the spring 33 and upon release
of the operating member the spring 33 will urge the roller
32 to travel back down the incliined edges of the contacts

19, 25 until it reaches the stable, off position defined

by the apices of the contact 19 and rib 23,

Counter clockwise movement of the operating member
15 from the central, off position moves the roller 32 to
a second unstable operative position wherein the roller 32'
is engaged with the inclined edge 22 of the contact 19 andr
the inclined edge of the contact 26.

Thus in the first unstable operative position of
the operating member 15 achieved by clockwise pivoting move-
ment of the operating member 15 relative to the body 11
the roller 32 bridges the contacts 19 and 25 and thus
completes an electrical circuit therebetween. In the
central off position of the operating member 15 no contac.
is completed, and in the second unstable operative position
achieved by counterclockwise pivotal movement of the operat=-
ing member 15 from the central, off position the roller 32
bridges the contacts 19 and 26 to complete an electrical

circuit therebetween.
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When the switch 1s used as the control switch for the
drive motor of an electrically operated wvehicle window
the contact 19 is the electrical feed contact, and the
contacts 25, 26 are electrically comnected to the motor
such that the motor runs in one direction when energised
b& completion of a circuit between contacts 19 and 25,
and thus for example causes lifting movement of the window
vwhereas when the motor is energised by completion of a
circuit between the contacts 19 and 26 the motor rums in
the opposite direction thus lowering the window. In either
situation if the operator releases his pressure on the
plate 27 of the operating member 15 then the operating
member 15 will returm to its central off position and

movement of the window will cease.

It is to be recognised that the length of the slots
36, 37 and their positioning in relation to the comtact 19
and rib 23 in the assembled switch is such that the necess-
ary range of movement of the contact roller 32 against the
action of the spring 33 can occur without the contact roller
in any way being impeded by the provision of the retainer 34,
35. In essence therefore the retainers 34, 35 bhave no
function other than to retain the roller 32 when the oper=
ating member -« movable contact sub=assembly is assembled.
It is intended that forces transverse to the length of the
roller 32 generated by pivotal movement of the operating
member 15 are transmitted to the roller 32 by the side
walls of the slots 31 of the spigot 29, although the side
walls of the slots 36, 37 may assist in this respect.

It will be recognised that the concept of an operat-
ing member sub-assembly which can be assembled extermal to
the body of the switch, can be applied to switch configura=-
tion other than that shown in the drawings. For example
the fact that the switch in the drawings has only a single
stable position is not of great consequence, and the concept

can be applied to switches having a number of spaced stable

[
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positions., Simiiariy, although a rocker type operating
member is illustrated in the drawings other types of
operating member can embody the concept. For example

a slider type operating member or a toggle type operating
member could embody the concept.

In the construction illustrated in the drawings

the slots 36, 37 are closed and in order to assemble tﬁe
contact roller 32 to the operating member it is mnecessary
to insert the contact roller 32 through the slots 31, 36
and 37 in a direction parallel to the intended axis of
pivotal movement of the operating member; It is to be
understood however that apertures other than linear slots
can be provided if the necessary operational movements

of the contact roller 32 relative to the operating member
so require. Moreover, in order to facilitate assembly of
the comtact roller 32 into the slots 36, 37, it may be 7
desirable to break the side walls of the slots to provide
an opening into the slot through which the contact 32 may
be moved in a direction transverse to ifs longitudinal
axis. For example the slot configurations could be in'
the form of 2 T or an L as illustrated in Figures 4 and 5.
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CLATMS:

1. An electrical switch including a body (11), an
operating member (15) movable relative to the body (11)

to operate the switch, a fixed electrical comtact (19,

{25, 26]) on the body (11), a movable electrical contact
(32) which co-operates with said fixed contact (19, [25,26])
and is movable relative thereto by movement of the operating
member (15) relative to the body (11), and resilient means
(33) acting between the operating member (15) and the
movable contact (32) characterised in that the movable
contact (32) and said resilient meams (33) are carried by
the operating member (15), the operating member (15), the
resilient means (33) and the movable contact (32) being
inter-engaged as a subeassembly wherein the movable contact
(32) is capable of movement relative to the operating
member (15) within predetermined limits which encompass

the necessary range of movement of the movable contact (32)
relative to the operating member (15) during operation of
the switch.

2. An electrical switch as claimed in claim 1, charactere
ised in that the intercommection of the operating member
(15) and the movable contact (32) includes an apertured
element (3%, [35]), the aperture (36, [37]) providing the
required freedom of relative movement.,

3. An electrical switch as claimed in claim 1 characterE
ised in that the operating member (15) includes a pair of
parallel apertured elements (3%, 35) and, the movable
contact (32) extends transverse to said elements (34, 35)
through the apertures (36, 37) of said element (3%, 35).

e
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