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@ Switch.

A push button switch comprises a pair of fixed contact
members (2,3; 21, 22) which are bridged in the closed condi-
| tion of the switch by a movable contact member (4; 23) that is

biased towards engagement with the fixed contact members

{2,3; 21,22) by means of a spring or the like (5; 24). Breaking of

the electrical pathway through the switch is achieved by actu-
ation of a plunger (9; 26) which is arranged to bear on the

movable contact members {4; 23} so as to pivotit relative to a

predetermined one (3; 21) of the fixed contact members at

least during the initial travel of the plunger during actuation
thereof and so that making and breaking of the electrical
™ pathway through the switch occurs between the other fixed

contact member (2; 22) and the movable contact member (4;

23). Only one pair of contacts (6, 8; 29, 30} need be made from
) fine silver. Forms of switch are illustrated with an essentially
= planar movable contact member (4) and an asymmetric
< plunger {9) formed with a nib (13}, as well as forms of switch
with an L- or 7-shaped movable contact member (23). One of
the fixed contact members (21) can have a fip {35).
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SWITCH
This invention relates to a switch, more
particularly to a switch of the push button type.
It is known to construct a push button switch
having two fixed contact members and a movable contact
5 member biased towards the fixed contacts by means of a
spring. In such a switch the fixed contact members
comprise aligned portions of conductive material which
provide the fixed contacts and the movable contact member
i takes the form of a generally planar conductive bridge
t 10 member which provides an electrical pathway between the
fixed contacts in the closed condition of the switch.
i To break this electrical pathway the plunger of the
push button, which is slidably mounted between the
fixed contact members so as to be movable in a
ke 15 “direction substantially perpendicular to the plane of
the fixed contacts, is depressed so as tqkbear against
the movable contact member and move it bodily away from
the fixed contacts.
-r In practice it is found that, due to manufacturing
=iy tolerances, switches of this type make and break at only
one of the fixed contacts. However, it is not possible
to predict for a particular sample of switch at which
of the two fixed contacts making and breaking of the
electrical pathway through the switch will occur. For
25 this reason, if the switch is to be used to carry a
reasonably high current, for example a stop lamp switch

for a vehicle, it is necessary that the fixed contacts
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and aiso the corresponding contacts on the PR
contact member must be made of fine silver - <he like
0 that it matters not at which of the fixel contezcts

Leting end brezking or trno electiical pathway hwrough

(
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Zhe awitch occurs. This facter adds significoicly to
the cost of the manufacture of such a switc

The present invention accordingly seexs tTo
provide a switch of the push button type in which it
can be reliably predicted at which of the fixed contacts
making and breaking of the electrical pathway thfough
the switch will occur and which can be manufactured for
moderately high current density usage significantly
more cheaply than the known desigr by requiring the use
of a single set only of fine silver contacts or the
like in place of the two sets of tne known design.

The invention thu=z provides a switch comprising
first and second fixed contact members, a mcvaile
contact member for bridging the fixed contacts and
providing an electrically conductive pathway therebe-
tween in the closed condition of the switch, biasing
means for biasing the movable contact member towards
engsgement with the fixed contact members; ani a
vpilunger arvanged tc bear on the moveble corvac . member
so as to pivot it resacive to a precetermined one of
“he fixed contact members at leszt during the initial
travel ¢r tThe piunge: wuring actuation thereof and sc

thet making and brzaisng 7 th
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through the switch occurs between the other fixed
contact member and the movable contact member.
Since it can be predetermined reliably at which
of the fixed contacts making and breaking of the
5 electrical pathway occurs, the switch of the invention
can be designed for high current density usage utilising
a single set only of fine silver contacts or the like
in place of the two sets required by the prior art design
of switch. This set of fine silver contacts or the like
Ef 10 comprises the fixed contact at which making and breaking
!: of the electrical pathway through the switch occurs and
:L the corresponding moving contact on the movable contact
i member. It is not necessary to provide a set of fine
silver contacts or the like at the pivot point between
15 the movable contact member and the said one fixed
contact.
In one embodiment of this invention the plunger
i is constructed to slide subétantially without rotation

about its axis and is'formed with a nib which bears

20 against the movable contact member asymmetrically with
respect to the fixed contacts. Thus as the plunger is
actuated, the movable contact member is made to pivot
about the pivot point between it and the fixed contact
that is further from the nib and making and breaking

25 of the electrical pathway through the switch occurs
between it (the movable contact member) and the other
fixed contact. The nib may be formed in any convenient

manner; for example, the plunger may be formed with an
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angled face that is inclined obliquely =: The plunger
axis, the nib being formed where this anz.2d face
intersects the longitudinal surface of tlhe plunger.

In another embodiment of this invertion the
movable contact member is provided with a surface that,
in the closed condition of the switch lies oblique to
the axis of the plunger and intersects its path whilst
the plunger preferably has an abutment surface
substantially perpendicular to the plunger axis. As
the plunger is moved to break the electrical pathway
through the switch, it first bears against the movable
contact member at a point that is asymmetric with
respect to the fixed contacts. Hence the initial
movement of the movable contact member is a pivoting
movement about the fixed contact that is further from
the point of abutment, and making and breaking of the
electrical pathway through the switch occurs at the
other fixed contact.

Preferably the biasing means comprises a
compression spring.

In order that the invention may bz ciearly
understood and readily carried into effect some
preferred embodiments thereof will now be described, by
way of example only, with reference to the accompanying
diagrammatic drawings, wherein:-

Figure 1 is a section through a push button

switch constructed according to the invention;
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Figures 2, 3 and 4 are enlarged side views of
the fixed and movable contact members of the switch
of Figure 1 and show the plunger of the switch in
three different positions;

Figure 5 is a detai” view of part of a stop lamp
switch for a vehicle constructed according to the
invention;

Figure 6 is a section on the line VI-VI of
Figure 5;

Figure 7 is a detall view of another stop lamp
switch constructed according to the invention;

Figure 8 is a section on a reduced scale on the
line VIII-VIITI of Figure 7;

Figure 9 is a side view of the fixed and movable
contact members of an alternative construction of push
button switch; and

Figures 10 and 11 are detall sectional views of
a modification of the switch of Figure 9 showing the
plunger of the switch in two different positions.

Referring to Figures 1 to 4 of the drawings, a
push button switch comprises a housing 1 having a first
fixed contact member 2 and a second fixed contact member
3 mounted therein.

A movable contact member 4 is biased towards the
fixed contact members 2 and 3 by means of a spring 5. As
can be seen perhaps more clearly from Figures 2 to 4

movable contact member 4 is provided with a pair of

9
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contacts &, T, wnilst fixed contact member 2 has a
contact & formed thereon. A plunger 9 is formed at one
end with a projec*ing pin 10 which passes through =a
cut out in movable contact member 4 and serves to locate
it in the housing 1. Plunger 9 is non-circular in
section, e.g. it is of D-section or of square section,
and slides in an aperture in housing 1 of appropriaie

cross-section; in this way plunger 9 cannot rotate abiout

its axis. Where the pin 10 meets the body of the plungei

9, the plunger 9 has an angled face 12 forming at one
side of the plunger 9 a nib 13.

The operation of the switch is illustrated in
Figures 2 to 4. Figure 2 shows the closed condition of
the switch with the movable contact member 4 bridging
the fixed contact member 2 and 3 and completing an
electrical pathway therebetween. As the plunger moves
to open the switch, i.e. to the left as illustrated,
the nib 13 abuts against movable contact member 4 as
shown in Figure 3. Since nib 13 is positioned
asymmetrically with respect to the fixed contact member:z
2 and 3 and lies closer to contact 6 than contact 7, the
movable contact member 4 pivots about contact 7 and the
electrical pathway is broken between contacts € and 8.
Pivoting of the movable contact member 4 about contact
7 continues until it abuts angled face 12, whereafter
further movement of plunger 9 lifts the movable contact

member 4 bodily away from the fixed contacts 7 and 8,
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as shown in Figure 4. Upon releasing plunger 9 spring
5 returns member 4 to the positibn bf Figure 2, via the
position of Fijgure 3. Hence the design of the switch
of Figures 1 to.4 ensures that making and breaking of
5 the electrical pathway thiough the switch always cccur:
between contacts 6 and 8, This meens that, in a yus.
button switch intended to carry a moderately high
current, for example a stcp lamp switch for a vehicle,

it is necessary to form only the contacts 6, 8 from

10 fine silver, but not the contact 7 or any part of fixed
contact member 3. This represents a substantial saving

in manufacturing cost compared with a conventional push

button switch which requires four fine silver contacts,
i.e. two fixed and two moving contacts of fine silver.
..... i 15 Figure 5 is.a detail side view of part of a
g modified form of vehicle stoﬁ'lamp switch. In this case
: the switch body (indicated at 14) has an exterhally
threaded projection 15 which can be passed through a

suitable aperture in a vehicle body and retained

20 therein by means of a corresponding nut (not shown).
As can be seen from Figure 6, plunger 9 is of D-
section and slides in a corresponding guideway in
projection 15. The interior construction of the switch
of Figures 5 and 6 is identical to that of Figures 1
25 to 4.
The switch of Figures 7 and 8 has an interior

construction that is identical to that of Figures to &

?
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The body 16 of the switch of Figures 7 and 8 has a face
plate 17 and is formed with a pair of external projections
or "pips" 18. Th'3 construction enables the switch body
to be pressed home into a suitable aperture in a vehicle
body until the face plate 17 lies flush with the surface
around the aperture, whereupon it is retained in the
aperture by projections 18. As can be seen from Figure
8, the plunger 9 is of square section to prevent rotation
about its axis.

Figure 9 shows an alternative construction. In
this form of switch the fixed contacts 21, 22 are bridged
by generally L-shaped movable contact member 23 which is
biased towards engagement with the fixed contact members
21, 22 by means of a compression spring 24 and is
retained by means of a retainer lug 25 on plunger 26.
Plunger 26 has a projection 27, which passes through a
cut-out in movable contact member 23, and a transverse
face 28 which is substantially perpendicular to the
plunger axis. Movable contact 29 and fixed contact 30
are made of fine silver or the like. Leg 31 of member 23
bears against fixed contact member 21 whilst the upright
of the L presents a face 32 towards face 28 of plunger
26.

In operation of the switch, plunger 26 is moved
(leftwards as illustrated) until contact occurs between
it and face 32 of member 23 as indicated at 33. Since

point 33 lies further from leg 31 than from movable
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contact 29, further movement leftwards of plunger 26
causes member 23 to pivot about the pivot point 34
between its leg 31 and fixed contact 21 and contacts
29 and 30 to break contact.

Pivoting continues as the plunger moves further
leftwards until faces 28 and 32 abut, whereafter member
23 is 1lifted bodily away from fixed contact members 21,
22, It will thus be seen that making and breaking of
the electrical pathway through the switch occurs between
contacts 29 and 30 and hence it is not necessary that
silver contacts be provided at the "leg" end 31 of
movable contact member 23. Plunger 26 can be of circular
section in this embodiment.

The switch of Figures 10 and 11 is generally
similar to that of Figure 9 and similar parts have
similar reference numerals in Figures 10 and 11 to those
of Figure 9. However, the movable contact member 23 is
bent somewhat more in the embodiment of Figure 10 than
that of Figure 9; thus it is bent to the shape of a
numeral 7 rather than being L-shaped. In addition
fixed contact 21 is formed with a lip 35. In this
modified form of switch pivot point 34 can move somewhat
along lip 35, e.g. to the position 34' shown in Figure
11, as plunger 26 is actuated, due to the interference
between leg 31 of movable contact member 23 and lip 35.
In this way any tendency for bfeaking of the electrical

pathway through the switch to occur at contact 21
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rather than at contact 22 is obviated. In particular, :
any tendency of leg 31 to bounce during actuation is
overcome. Moreover movement of pivot pcint 34 along
1lip 35 has a wiping action that helps to keep clean
the contact areas between leg 31 and fixed contact
member 21, The lip 35 is so formed that in the closed
condition of the switch as illustrated in Figure 10 the
leg 31 and lip 35 are tightly pulled together.

Although the switches illustrated are single
pole switches it will be appreciated by those skilled
in the art that the invention can readily be adapted

for use in double pole or multi pole switches.
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CLAIMS
1. A switch comprising first and second fixed contszc:

members, a movable contact member for bridging the fixed
contacts and providing an slectrically ccnductive pathwzy
therebetween iﬁ the closed condition of the switca,
biasing means for biasing the movable contaét member
towards engagement with the fixed contact members, and

a plunger arranged to bear on the movable contact member
so as to pivot it relative to a predetermined one of

the fixed contact members at least during the initial
travel of the plunger during actuation thereof and so
that making and breaking of the electrical pathwéy
through the switch occurs between the other fixed

contact member and the movable contact member.

2. A switch according to claim 1, in which the fixed
contact on the said one fixed contact member and the
corresponding movable contact on the movable contact

member only are made of fine silver.

3. A switch according to claim 1 or claim 2, in
which the plunger is constructed to slide substantially
without rotation about its axis and is formed with a nfb
which bears against the movable contact member

asymmetrically with respecf to the fixed contacts.

4. A switch according to claim 3, in which the

~ plunger is formed with an angled face that is inclined
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obliquely +to the plunger axis, the nib being formed
where this angled face intersects the longitudinal

surface of the prunger.

5. A switch according to claim 3 or claim 4, in
which at least a paft of the plunger is of D-section
and slides in a correspondingly shaped bore in a

housing of the switch.

6. A switch according to claim 3 or claim 4, in
which at least a part of the plunger is of square
section and slides in a correspondingly shaped bore

in a housing of the switch.

7.! A switch according to claim 1 or claim 2, in
which the movable contact member is provided with a
surface that, in the closed condition of the switch,
lies oblique to-the axis of the plunger and intersects
its path whilst the plunger has an abutment surface .
. substantially perpendicular to the plunger axis, whereby,
as the plunger is moved to break the electrical pathway
through the switch, it first bears against the movable
contact member at a point that is asymmetric with
respect to the fixed contacts and imparts initially a
pivoting movement to the movable contact member about
the fixed contact that is further fromrthe point of
abutment and making and breaking of the electrical
pathway through the switch occurs at the other fixed

contact.

2
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8. A switch according to claim 7, in which the
movable contact member is formed as an L-shaped or
7-shaped member, the shorter leg of which abuts the

said one fixed contact member.

S. A switch according to claim 8, in which the
said one fixed contact member is formed with a lip

which interengages with the shorter leg of the movable

contact member.
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