
5 A PUSH-BUTTON ELECTRICAL SWITCH ARRANGEMENT 10 This invention relates to
the construction of electrical push-button operated switches, especially
but not exclusively for use in telephone instruments. A recent development
in the field of such manually- 15 operable switching is the use of a
so-called rubber (or rubber-like material) dimple pad, which is a sheet of
the rubber (or rubber-like material) with a dimple per push- button
position. Each such dimple is a dome on the sheet surface which has on its
concave surface a region of cond- 20 uctive material, e.g. metal or
conductive plastics. The dimple pad is located over a sheet of an
electrically insul- ating material having electrically conductive regions
on it. When a push-button is depressed, its dimple's dome is collapsed so
that its conductive region contacts the cond- 25 uctive region on the lower
sheet to complete one or more connections. On release of the push-button it
restores to rest, assisted by the resilience of the dimple. In the case of
a telephone keypad we use a 4 x 3 dimple pad, with a cor- responding matrix
of conductive tracks on the lower sheet. 30           An object of the
invention is to produce a simple and inexpensive push-button switch using
such dimple switches, and to produce a keypad using such push-buttons.
According to the invention there is provided a push-button switch
arrangement, which includes a frame-like 35 structure of an
electrically-insulating plastics material having a cut-out portion within
which the push-button is located, the push-button being of generally
rectangular   



-  2 -                      24 shape and having an upstanding portion which
is depressible by a user to operate the switch arrangement, two supporting
arms each of which extends from a respective one of a pair of generally
parallel sides of the push-button to the 5   frame-like structure, and
contact means located below the push-button so as to be controllable
thereby, in which the two arms each extend away from the push-button
generally in the same direction from the push-button, said arms diverging
mutually from the push-button, in which each said arm is 10  longer than
the major dimension of the push-button, and in which each said arm is
integral with the push-button and with the frame-like structure and is
resilient so that resetting of a depressed push-button when the latter is
released is aided by the resilience of the arms. 15           Embodiments
of the invention will now be described with reference to the accompanying
drawings, in which Fig. 1 is a view from the top of one corner of a
one-piece frame which incorporates a number of push-button switches
embodying the invention; 20           Fig. 2 is a view similar to Fig. 1 of
another corner of the frame; Fig.-3 is a cross-section of a push-button
such as that in the corner shown in Fig. 1; Fig. 4 is a cross-section along
the line III-III 25  of Fig. 3; Fig. 5 is a perspective view of a further
embodiment of the invention. The arrangement shown in Figs. 1 and 2 is a
frame which carries twelve push-buttons arranged in a 4 x 3 30 co-ordinate
matrix.  Such arrays are much used as keypads 



for telephone instruments.  The frame has sides 1, 2, interconnected by two
more sides only one of which, 3, is shown.  In addition lengthwise
intermediate strips such as 4 extend between the sides 1, 2. 35
Each push-button such as 5 has two upstanding ribs 6 and a depending
circular portion 7 which fits    snugly into a circular portion, indicated
at 8, on a push-button support.   Integral with this support for a
push-button there are arms 9, 10,.formed integral with the portion such as
8, and extending to and 5  integral with respective ones of the edges 3 and
strips 4.   Each pair of arms defines a V with the push-button at the apex.
When a push-button is depressed, it thus pivots about the point at which
its arms 9, 10, are formed 10  integral with the edges on strips 3, 4.
Due to the resilience of the material, there is some assistance with
resetting when the user removes his finger from a depressed button. We now
refer to Fig.. 5, in which the rubber 15  dimple pad referred to above is
shown at 15, this having twelve dimples such as the one indicated at 16.
Above the dimple pad we have a one-piece structure 17, which carries the
twelve push-buttons such as 18, each coupled to the structure of a pair of
arms such 20  as 19.   In this case the push-buttons are each integral with
the pair of arms, and, unlike the push- buttons of Figs. 1 to 4, each
button is "sausage- shaped" in plan.   The buttons each extend through a 



correspondingly-shaped hole in a cover plate 20. 25        In the
arrangement shown in Figs. 1 to 4, the ribs 6, see especially Fig. 3, may
be omitted if so desired.   Further, although the dimple pad has been
referred to as having a disc of metal or conductive plastics, this disc
could be of a conductive rubber- 30  like material.   Further, since only
one push-button is.operated at once, the sheet and dimples could all be
electrically conductive. An important advantage  of the 'A' frame con-
struction described herein is that it enables the use 35  of long support
arms which overlap the positions of adjacent buttons.   This allows the
button to travel    through a large radius, producing an action closer to
the parallel action at present typical in keypads.    CLAIMS : 1.       A
push-button switch arrangement, which includes a frame-like structure of an
electrically-insulating plastics material having.a cut-out portion within
which 5  the push-button is located, the push-button being of generally
rectangular shape and having an upstanding portion which is depressible by
a user to operate the switch arrangement, two supporting arms each of which
extends from a respective one of a pair of generally 10 parallel sides of
the push-button to the frame-like structure, and contact means located
below the push-button 



so as to be controllable thereby, in which the two arms each extend away
from the push-button generally in the same direction from the push-button,
said arms diverging 15 mutually from the push-button, in which each said
arm is longer than the major dimension of the push-button, and in which
each said arm is integral with the push-button and with the frame-like
structure and is resilient so that resetting of a depressed push-button
when the latter is 20  released is aided by the resilience of the arms. 2.
A switch arrangement as claimed in claim 1, and in which the push-button
co-operates with a collapsible dimple which carries part of said contact
means. 3.       A push-button switch matrix which includes a 25
co-ordinate array of switch arrangements each as claimed in claim 1, the
push-buttons and the arms of all of the buttons and a single said
frame-like structure being formed as a single integral unit. 4.       A
matrix as claimed in claim 3, and in which the 30  contact means of the
switch arrangements are provided by a single layer of insulating material
formed with a collapsible dimple per push-button, each said dimple carrying
a contact which is brought into engagement with stationary contact means
when its buttons is depressed. 35  5.       A push-button switch
arrangement, substantially as described with reference to Figs. 1 to 4, or
Fig. 5 of the accompanying drawings. The text of the specification has been
reproduced by photocopying the applicants original typescript.  It may
contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of
the Patent Office    


