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PUSH BUTTON SWITCH

BACKGROUND OF THE INVENTION

The present invention relates to a push button switch
for electrical and electronic devices comprising a push
button and an electrically conducting elastic switch
element which is caused by the push button to move
rapidly, in a snap action, from a normal position into an
operating position in which it contacts at least one fixed
contact attached to a conductor-carrying insulator
plate, such as a printed circuit board. When the force
exerted on the push button is removed, the elastic
switching element returns to its normal position.

Known push button switches of the above-outlined
type are utilized as individual electrical switches or as a
group in a planar arrangement, for example for data
input in keyboards of electronic computers or electri-
cal typewriters. The elastic, snap action switch ele-
ments are designed either as cup-shaped contact
springs as disclosed, for example, in U.S. Pat. No.
2,262,777, or as two contact frames each having a bent
central strip and two contact pieces and are thickened
at two opposite lateral edges as disclosed, for example,
in German Laid-Open Application (Offenlegungss-
chrift) No. 2,411,426. Cup-shaped contact springs,
however, form a surface which cannot be developed
and thus require increased manufacturing costs. The
same applies for a contact frame which is shortened at
opposite lateral edges, and the central strip of which
thus assumes a curved shape. Moreover, such contact
frame can be used merely as a single switch and not as
a one-piece switch element for a plurality of push but-
ton switches arranged along a line or a plane.

SUMMARY OF THE INVENTION

It is an object of the present invention to improve a
push button switch of the above-outlined type so that
its snap action switch element has planar and thus de-
velopable surfaces for simplifying its manufacture.

This object and others to become more apparent as
the specification progresses, are accomplished by the
invention according to which, briefly stated, the push
button switch mounted on a conductor-carrying insula-
tor plate includes a push button to which an external
operating force can be applied; an electrically conduct-
ing, resilient switch element carrying a movable
contact and arranged on the plate within the operating
range of the push button for effecting at least an indi-
rect transmission of the operating force to the switch
element; and at least one fixed contact carried by the
plate. The switch element has a normal position which
it assumes and maintains when no operating force is
exerted thereon by the push button. In the normal
position the movable contact is out of engagement with
the fixed contact. The switch element further has an
operating position which it assumes in snap action mo-
tion and maintains when the operating force exerted
thereon by the push button reaches a certain magni-
tude. In the operating position, the movable contact is
in engagement with the fixed contact. The switch ele-
ment is constituted by a planar sheet member having a
central zone bounded by two parallel edges and carry-
ing the movable contact, and strip-like legs integral
with the central zone and extending from the edges
towards the insulator plate at an inclination with re-
spect to the central zone that is greater than 90°. The
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legs are supported at least indirectly on the insulator
plate at conductor-free portions thereof.

The present invention makes it possible to manufac-
ture a plurality of snap action switch elements in one
piece without influencing one another when they are
operated individually. The combination of a plurality of
switch elements formed of a planar, laterally angularly
bent sheet plate into a snap action contact strip or a
one-piece snap action contact field, serves to provide a
keyboard or a field of push buttons, respectively, at
much less cost than previously possible while neverthe-
less entirely eliminating interference effects between
the individually actuated movable contact elements.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional side elevational view of a first
preferred embodiment of the invenion.

FIG. 2 is a perspective view of one part of the first
embodiment.

FIG. 3 is a perspective view of one part of a second
preferred embodiment of the invention.

FIG. 4 is a perspective view of one part of a third
preferred embodiment of the invention.

FIG. 5 is a fragmentary top plan view of one part of
a fourth preferred embodiment of the invention illus-
trating the use of plural flexible contacts having a com-
mon sheet member. .

FIG. 6 is a cross-sectional view of the fourth embodi-
ment, including a push button.

FIG. 7 is a longitudinal sectional view of the fourth
embodiment.

FIG. 8 is a top plan view of a fifth preferred embodi-
ment of the invention having a different plural flexible
contact configuration with a common sheet member.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Turning now to FIGS. 1 and 2, a lower conductor-
carrying insulator plate, such as alower printed circuit
board 1 carries a fixed contact 2 which is one of the
conductor lines. An upper conductor-carrying insula-
tor plate, such as an upper printed circuit board 3,
which is firmly connected to the lower printed circuit
board 1, carries two electrically connected fixed
contacts 4, likewise formed of conductor lines. The
upper printed circuit board 3 is provided with an open-
ing 5 (FIG. 1) in the area of the fixed contact 2. In case
a plurality of push button switches are arranged on
common boards 1 and 3, the latter are provided with a
corresponding number of fixed contacts 2 and 4, while
the upper board 3 is provided with the corresponding
number of openings S.

A switch element 6 disposed on the printed circuit
board 3 is formed of a planar sheet of spring material
(such as a resilient metal) which is bent angularly at its
two longitudinal sides, so that the switch element has
the shape of a flat roof as is clearly shown in FIG. 2.
The switch element 6 thus comprises a flat center zone
7 and two longitudinal lateral strip-like legs 8 which are
arranged at an obtuse angle with respect to the zone 7
and which are supported on insulating (i.e. conductor-
free) portions of the board 3. Hump-like deformations
9 are pressed out of the center zone 7 at both ends of
the switch element 6. An elongated U-shaped slot pro-
vided in the elevated, central zone 7 defines a contact
tongue 10 which normally extends in the plane of the
zone 7 and forms a portion thereof. The U-shaped slot
may be made by etching or stamping.
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As further seen in FIG. 1, there is provided a switch
housing 11 which is permanently connected to the two
printed circuit boards 1 and 3. The housing 11 posi-
tions the switch element 6 on the boards 1 and 3 so that
the humps 9 are situated adjacent the fixed contacts 4
of the board 3 and the contact tongue 10 is positioned
adjacent the fixed contact 2 of the board 1. The contact
tongue 10 thus bridges the opening 5 in the board 3. An
accumulator spring 12 of a rubber-elastic material and
having a rod (preferably tube) shape, is arranged above
the switch element 6 and is positioned by a push button
13 so that the longitudinal axis of the accumulator
spring 12 extends at a right angle to the longitudinal
dimension of the contact tongue 10. A reset spring 14
disposed between the switch housing 11 and the push
button 13 assures that the push button 13 will return to
its normal position when the force exerted thereon is
removed.

The above-described push button switch according
to FIGS. 1 and 2 operates as follows:

By applying an external force to the push button 13,
the accumulator spring 12 as well as the reset spring 14
are compressed. During this occurrence the accumula-
tor spring 12 is supported, by the switch element 6 or,
more precisely, the strips 8, on the board 3. Moreover,
the supporting hump-like deformations 9 which consti-
tute movable contacts, arrive in electrically conducting
engagement with the fixed contacts 4 of the board 3. A
further increase in the force introduced and stored in
the accumulator spring 12 effects a sudden snap action
movement of the switch element 6 into a lower operat-
ing position in which the contact tongue 10 which con-
stitutes a movable contact, extends downwardly and
engages, through the opening 5 in the upper board 3,
the fixed contact 2 of the lower board 1. In this operat-
ing position the switch element 6 acts in conjunction
with the snapped-over contact tongue 10 as a contact
bridge between fixed contacts 2 and 4. When the force
acting on the push button 13 is removed, the elastic
switch element 6 returns to its normal position in which
the accumulator spring 12 and the push button 13
return to their respective positions of rest.

To simplify the switch structure, the reset spring 14
may be omitted. Its function is then performed by the
accumulator spring 12. Instead of the two printed cir-
cuit boards 1 and 3 permanently attached to one an-
other and each carrying conductors only on one face, it
is feasible to use only one board provided with conduc-
tors either on one side or on both sides. Also, the tubu-
lar accumulator spring 12 which is made of a rubber-
elastic material, may be replaced by a helical metal
spring. It is to be understood that instead of printed
conductors, the boards 1 or 3 may carry sheet metal
conductor strips attached thereto.

Turning now to the embodiment illustrated in FIG. 3,
a printed circuit board 15 has fixed contacts 16 and 17
on its surface and there is further provided a switch
element 18 which, similarly to component 6 of the
earlier-described embodiment, has the shape of a flat
roof. In the center zone of the switch element 18 two
longitudinally extending, aligned contact tongues 19
are arranged, with their free end facing one another.
When the switch element 18 is actuated as described
earlier, the contact tongues 19 engage the respective
fixed contacts 16 and 17 to thus establish electric
contact therewith. :

According to the embodiment of FIG. 4, a rectangu-
lar switch element 24 is arranged on a printed circuit
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board 21 having fixed contacts 22 and 23 and being
provided with openings 20. The switch element 24 is
supported on insulating (i.e. conductor-free) zones of
the board 21 by means of downwardly bent lateral
strip-like legs 25 which form an integral part of the
switch element 24. Support tabs 26 extend perpendicu-
larly downwardly from the longitudinal ends of the
elevated, flat zone of the switch element 24. Each tab
26 extends into an opening 20 of the board 21 for
positioning the switch element 24. Each tab 26 is pro-
vided with a shoulder 27 which can be brought into an
electrically conducting contact with the fixed contact
22 (or, if required, with fixed contacts 22 provided
adjacent both shoulders 27) when the push button (not
shown) is actuated. Thus, the shoulders 27 have the
function of the hump-like deformations 9 as described
earlier. A contact tongue 28, provided in the center
zone between the tabs 26, will snap into a lower operat-
ing position — for reasons described in connection with
the first embodiment (FIGS. 1 and 2) — in which it
engages the fixed contact 23. In this operating position
the switch element 24 electrically connects the fixed
contact 22 with the fixed contact 23.

FIGS. 5 through 7 show an embodiment in which a
plurality of switch elements, each associated with a
separate push button, are combined into a one-piece
structure. On a printed circuit board 29 having fixed
contacts 30 and 31, an insulating layer 32 is disposed
which is provided with openings 33 in registry with the
fixed contacts 30 and 31. A common plate 34 of spring
material is arranged on the insulating layer 32 and is
provided, for example, by a stamping operation, with a
plurality of rectangular switch elements 35 which may
be caused to resiliently move with respect to the plate
34. The switch elements 35 extend through openings
33 in the insulating layer 32. The individual switch
elements 35 have the shape of a roof (FIG. 7) which
has a flat center zone, and are bendably connected with
the plate 34 at one edge of the center zone. At the
opposite edge the switch elements 35 are provided with
humps 36 oriented towards the board 29. A contact
tongue 37 forms part of the center zone of each switch
element 35. The supporting humps 36 are disposed
above the fixed contacts 30 and the contact tongues 37
are disposed above the fixed contacts 31. Each switch
element 35 further has integral, lateral strip-like legs
which extend at an angle to the flat center zone and
which are supported on conductor-free portions of the
board 29.

An accumulator spring 38, constituted, for example,
by a rubber-elastic tube, is arranged on the plate 34 in
such a manner that it extends over a plurality of switch
elements 35 (forming one row) perpendicularly to the
length dimension of the contact tongues 37 associated
therewith. The accumulator spring 38 stores the force
exerted on the respective switch element 35 until the
latter moves by snap action as described in detail ear-
lier. The accumulator spring 38 is positioned by a
switch housing 39 (which is permanently attached to
the overall assembly) in such a manner that the accu-
mulator spring 38 is disposed approximately over the
center of the switch elements 35 belonging to the same
row. Centrally above each switch element 35 there are
positioned. push buttons 40 which are provided with
detent tongues and are guided in the switch housing 39
by a transverse slot guide.

Upon actuation of one of the push buttons 40 by the
application of an external (e.g. manual) force, the ac-
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