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) Coded electric switch.

@ An electrical switch comprises a base (1) of electrically
insulating material carrying an input contact (3) and a
plurality of output contacts (3); a bridging contact (5) fixedly
mounted on the base (1) in permanent connection with the
input contact (2), and having a plurality of resilient contact
arms (6) respectively associated with the output contacts
(3), and an operating member mounted on the base and
formed with a plurality of cam projections (11} adapted
and arranged to engage the contact arms (6) of the bridging
contact (5) as the operating member (8) is moved relative
to the base (1), thereby to urge the contact arms (6) into
contact with the associated output contacts (3).
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Electrical switch;

This invention relates to an electrical switch,
and particularly to an electrical switch capable of
selecﬁively providing a connection between an input
contact and any one or more of a plurality of
6utput contacts.

Suéh switches can be arranged to give a kinary
or other coded bhtput, and find use, for example,
as programming devices in electronic equipment.

Known such switches comprise a base of
electrically insulating material carrving an input
contact and a plurality of output contacts; a
bridging contact capable of providing connections
between the input contact and any one or more of
the output contacts; and an operating member mounted
on the base and movable relative thereto between
a plurality of relative positions in each of which
the bridging contact is caused to provide a connection
between the input contact and a respective one
or combination of the output contacts.

Such known switches are generally of complicated
structure and are thus expensive and difficult to
assemble.

According to this invention such a switch is

charactzarised in that the kridging contact is fixedly

-mounted on the base in permanent connection with the

input contact and has a plurality of resilient contact
arms respectivelv associated with the output
contacts, the operating member being formed with

a plurality of cam projections adapted and arranced
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to engage the contact arms of the bridging contact
as the operating member is moved relative to the
base, thereby to urge the contact arms into contact
with the associated output contacts.

This invention will now be described by way
of example with reference to the drawings, in which:-

Figure 1 is a top plan view with part broken
away of a first electrical switch according to this
invention; v

Figure 2 is a vertical sectional view of the
switch of Figure 1; '

Figure 3 is an underneath plan view of the
operating member of the switch of Figures 1 and 2;

Figure 4 is a top plan view with part kroken
away of a_second electrical switch according to
this invention; and

Figure 5 is a vertical sectional view of
the switch of Figure 4.

The switch shown in Figures 1 to 3 comprises
a circular base 1 moulded from electrically insulating
plastics material, and carrying an input contact 2
and four output contacts 3. The contacts 2 and 3
are in-moulded in the base 1, and each has an
outwardly projecting pin portion for receipt in a
hole in a substrate (not shown) thereby to connect
the contact 2 or 3 to a conductor on the substrate
which may be a printed circuit board. The cuter
face of the base 1 from which the pin portions of
the contacts 2 and 3 project is formed with two
diametrically opposed circular bosses 4 which in
use of the switch are received in holes in the substrate
to locate the switch on the substrate. The inner
ends of the output contacts 3 project above the
adjacent surface of the base 1 to constitute contact
points while the inner end of the input contact 2
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has a flat head on which is welded a substantially
planar bridging contact 5 having four contact arms
6 associated with the four output contacts 3
respectively.

As clearly shéwn in Figure 1, the output
contacts 3 are located at positions spaced at about
90° around the centre of the base 1 and at mutually

different distances, that is radii, from the centre

- of the base 1, and the input contact 2 is offset

from the centrs of the base 1 such that it is
substantially equi-spaced from each of the output
contacts 3. Thus, the effective lengths of the
four contact arms 6 of the bridging contact 5 are
also egual. .

The base 1 is formed with an upstanding
peripheral flange 7 within which is received a
circular operating member 8 which completes the
switch. The flange 7 has an inwardly directed
lip 9 which engages over an annular shoulder 10
on the operating member 8 to mount the operating
member 8 on the base 1. '

The inner surface of the operating member
8 is formed with a plurality of arcuate cam projections
11-having mutually different radii measured from
the centre of the operating member 8, that is from
the axis of rotation thereof, which axis passes
through the centre of the base 1.

There is at least one cam projection 11
having a radius of curvature equal to the distance
of each of the output contacts 3 from the centre of
the base 1. Each cam projection has end surfaces
12 which slope from the surface of the operating
member 8 up to a level middle surface 13 which is
parallel to the suface of the operating member 8.

The operating member 8 is formed with an
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outwardly directed bar 14 which can be gripped by
a user's fingers to rotate the operating member
8 relative to the base 1. The flange 7 on the base
1 is divided into a plurality of circumferentially
spaced segments 15 by ten slots 16, and the operating
member is formed with a projection 17 on its peripheral
edge, which projection 17 is engageable in the slots 16
to provide an indexing action on rotation of the
operating member relative to the base 1, the slots
16 and projecéion 17 thus together defining ten
rotary positions of the operating member 8 relative
to the base 1.

As clearly shown in Figure 1, each contact
arm 6 of the bridging contact 5 comprises a single
limb 18 extending from the input contact 2 and
carrying at its outer end a three-legged arrangement

" comprising three outwardly extending substantially

equal length legs 19 lying in a common plane. The
free end of the centre leg 19 constitutes a contact
portion for engagement with the associated output
contact 3 positioned beneath the centre leg 19, and
the two outer legs 19 are joined by an arcuate
linking member 20 which extends towards the operating
member 8 for engagement by the cam projection or
projections 11 associated therewith.

The arrangement is such that when the linking
member 20 of a contact arm 6 is not engaged with an _
associated cam projection 11 on the operating member
8, the centre leg 19 of that contact arm 6 is out
of engagement with the associated output contact 3,
as shown in Figure 2, but when the operating member
8 is rotated relative to the base 1 to a position in
which the linking member 20 is engaged by an
associated projection 11, then the centre leg 19 is

held in engagement with the associated output contact

»
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3 whereby the bridging contact 5 provides a conﬁection
between the input contact 2 and that output contact 3.

As can be ascertained from Figure 3, the cam
projections 11 are arranged such that for each of the
ten rotational positions of the operating member 8
relative to the base 1 a unique combination of
connections between the input contact 2 and the
output contacts 3 is established by the bridging
contact 5, these connections enabling a binary
coded decimal output to be obtained from the output
contacts 3 from a voltage applied to the input
contact 2.

The three-legged form of each of the contact
arms 6 of the bridging contact 5 is advantageous in
that it gives a two stagé closing of the centre leg
19 onto the associated output contact 3, this
ensuring ease of operation of the.switch with a
final high contact force between the centre leg 19

and the output contact 3. When the sloping surface

12 of a cam projection 11 first engages the linking
member 20 of a contact arm 6, the whole contact arm

6 including the limb 18 is deflected about the
connection of the contact arm 6 to the input contact
2 until the centre leg 19 of the contact arm 6
engages the associated output contact 3. Thercsafter
only the two outer legs 19 are deflected relative to
the centre leg 19 thereby increasing the contact
force between the centre leg 19 and the output contact
3 until the linking member 20 is engaged with the
planar surface 13 of the cam projection 11. Further,
since all three legs 19 are of substantially egual
length whereby the linking membter 20 engages the cam
projection 11 over the associated output contact 3

a maximum contact forée is obtained for a minimum

applied force, and thus the switch is easy to
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operate.

Referring now to Figures 4 and 5, the switch
here shown is somewhat similar to that shown in
Figures 1 to 3, and corresponding parts have the
same reference numeréls. The essential difference
is in the form of the bridging contact 5.

In this switch the input contact 2 is

constituted by an arm of the bridging contact 5,

contact arm 6 of the bridging contact 5 is a single
limb the free end 21 of which is bent to extend

away from the base 1 to be received in a respective
annular groove 22 in the operating member 8. The

cam projections 11 engaged by the free ends 21 of

the contact arms 6 are formed by changes in the

depths of the grooves 22, such that as the operating
member 8 is rotated relative to the base 1 the contact
arms 6 are deflected towards the base 1 such that a
point on the contact arm 6 intermediate the ends
thereof is urged into contact with the associated
output contact 3. Each contact arm 6 is received ;
between a respective pair of bosses 23 upstanding from
the base 1 adjacent the free end of the contact arm %
6, which bosses 23 serve to restrain the contact arm '
6 from rotary movement with the operating member 8

relative to the kase 1. As shown in Figure 4,

L L. O

the flange 7 of the base 1 is provided with six
slots 16 definiﬁg rotational positions of the &
operating member 8 relative to the base 1, the
cam projections 11 being such that for each of

these positions a particular combination of

pise

connections between the input contact 2 and the
output contacts 3 is established by the bridging
contact 5. Further, the bases 1 is formed with five

locating bosses 4 on its outer surface.
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A particular advantage of the switches
described above are that simply by changing the
operating member to one with a different arrangement
of cam projections, the coding of the switch can be
changed. Further, since there is substantially no
sliding contact between the output contacts and the
contact arms of the bridging contact, it is possible
to have high contact forces with only little wear
of the contact surfaces. The only slight sliding
contact which takes place is however sufficient to
provide cleaning of the contact surfaces. It is
thus possible to use tin-plated members for the contacts .
rather than the often used more expensive gold-plated :
contacts. : : &
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Claims:

1. An electrical switch comprising a base of
electrically insulating material carrying an input
contact and a plurality of output contacts; a
bridging contact capable of providing connections
between the input contact and any one or more of
the output contacts; and an operating member mounted
on the base and movable relative thereto between a
plurality of relative positions in each of which
the bridging contact is caused to provide a connection
between the input contact and a respective one or
combination of the output contacts, characterised in

that the bridging contact (5) is fixedly mounted on
the base (1) in permanent connection with the input
contact (2), and has a plurality of resilient contact
arms (6) respectively associated with the output
contacts (3), the operating member (8) being formed
with a plurality of cam projections (ll) adapted and

_arranged to engage the contact arms (6) of the bridging

contact (5) as the operating member (8)  is moved
relative to the base (1), thereby to urge the contact
arms (6).into contact with the associated output contacts
(3).

2. A switch as claimed in Claim 1, characterised

in that the base (1) is circular, the output contacts
(3) being located at positions spaced around the
centre of the base (1) and at mutually different
distances from the centre of the base (1), the
operating member (8) also being circular and being
mounted on the base (1) for rotary movement relative
thereto about an axis passing through the centres

of the base (1) and the operating member (8), the
cam projections (1l1l) on the operating member (8)
being in the form of arcuate projections having
mutually different radii measured from the axis of




10

15

20

25

30

35

_ - 0004420

rotation of the opefating member (8), there being
at least one arcuate projection (1l1l) associated with
each output contact (3).

3. A switch as claimed in Claim 2, characterised

'in that the input contact (2) is offset from the

axis of rotation of the opberating member (8).

4, A switch as claimed in Claim 2 or Claim 3,
characterised in that the base (1) is formed with

- an upstanding peripheral flange (7) within which the

operating member (8) is received, the flange (7)

having an inwardly directed lip (9) which engages

over an annular shoulder (10) on the operating member

(8) to mount the operating member (8) on the base (1).
5. A switch as claimed in Claim 4, characterised

in that the flange (7) on the base is divided into a

plurality of circumferentially spaced segments (15)

separated by slots (16), the operating member (8)

being formed with a projection (17) on its peripheral

edge, which projection (17) is engageable in the slots
(16) between adjacent segments (15) of the flange
(7) on the base (l) to provide an indexing action
on rotation of the operating member (8) relative
to the base (1).
6. A switch as claimed in any one of Claims
2 to 5, characterised in that the free end (21)

of each contact arm (6) of the bridging contact (5)
is bent to extend away from the base (1) and is
received in a respective annular groove (22) in

the operating member (8), the cam vrojections (11)
being formed as changes in the depth of the grooves
(22) in the operating member (8), the point of
contact between each contact arm (6) and the
associated output contact (3) being intermediate
the ends of the contact arm (6).

7. A switch as claimed in Claiﬁ 6, characterised
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(5} is received between a respective pair of bosses
(23) upstanding from the base (1) adjacent the free
end (21) of the contact arm (6).

8. A switch as claimed in any one of Claims
2 to 5, characterised in that each contact arm (6)

of the bridging contact (5) comprises a single limb
(18) extending from the input contact (2) and
carrying at its outer end a three-legged arrangement

equal length legs (19) lying in a common plane, the

free end of the centre leg constituting a contact
portion for engagement with the associated output
contact (3), and the two outer legs (19) being joined

by a linking member (20) which extends towards the
operating member (8) for engagement by the cam
projection (11l) or projections (1ll) associated therewith.
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