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1
DOME SWITCH ASSEMBLY SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a dome switch assembly system.
More particularly, this invention concerns the manufacture
of a dome switch sub-assembly having a retaining cover, a
spacer layer encompassing a plurality of dome switches, and
a release liner. Even further, this invention concerns the
manufacture of a complete dome switch assembly having a
circuit board, spacer layer encompassing a plurality of dome
switches, a retaining cover layer, and an overlay layer.

2. Description of the Prior Art

Typically, dome switch assemblies or tactile dome switch
arrays are utilized to allow a user to manually input data into
an electrical device. Generally, such tactile arrays are in the
form of a keyboard or touchpad having certain alpha,
numerical, or other designations corresponding to a particu-
lar area on the tactile array. Upon the user manually pressing
these particular areas, dome switches in the array are pressed
against a circuit board, thereby allowing an electrical signal
to pass and thus be acted upon by the internal processing
system of the electrical device.

Generally, dome switch assemblies consist of the follow-
ing layers: a circuit board layer, a spacer layer, metal domes,
a retaining cover layer, and an overlay layer. Typically, each
dome switch assembly is individually assembled by hand,
resulting in increased manufacturing costs due to the
required manual labor. It is also well known in the art to
provide dome switches which are sandwiched between a
retaining cover and a release liner wherein the domes are
situated on the retaining cover according to the configuration
of the circuit board as provided by the customer. A common
problem with this method is that the domes tend to migrate
in the space between the retaining cover and the release
liner, resulting in delays and increased cost to manually
reposition the dome switches so as to conform to the circuit
board layout. Thus there exists a need for a dome switch
system that can be automatically assembled and which will
solve the problems encountered by the prior art.

OBJECTS OF THE INVENTION

A primary object of the present invention is to fulfill the
above-mentioned needs by the provision of an automatic
machine method to assemble either sub-portions or all of a
dome switch assembly. A further primary object of the
present invention is to provide such a dome switch system
that is efficient, inexpensive, and handy. Other objects of this
invention will become apparent with reference to the fol-
lowing invention description.

SUMMARY OF THE INVENTION

According to a preferred embodiment of the present
invention, this invention provides a machine method for
providing, for dome switches of the type wherein each dome
switch comprises an approximately hemispherical top sur-
face having an apex, a dome switch sub-assembly having a
retaining cover layer, a spacer layer having a plurality of
openings for respectively receiving a plurality of dome
switches, and a release liner, comprising the steps of:
positioning on a machine table having a machine-movable
surface an initial assembly comprising such retaining cover
layer, having a retaining cover top surface, and adjacent such
retaining cover top surface, such spacer layer, having a
spacer layer top surface; situating such dome switches,
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affixed in a dome switch reel, over such machine-movable
surface of such machine table; machine-blanking respective
such dome switches into respective such openings of such
spacer layer; and placing such release liner on such spacer
layer top surface.

In addition, this invention provides such a machine
method wherein such retaining cover layer of such initial
assembly is adhesively attached to such spacer layer. And it
provides such a machine method wherein such placing of
such release liner on such spacer layer comprises adhesively
bonding such release liner to such spacer layer. Also it
provides such a machine method wherein each substep of
such machine-blanking step comprises: moving such
machine-movable table in such manner that it locates for
machine dome switch placement an unfilled such opening
not having therein a such dome switch; and machine-placing
a such dome switch into such unfilled opening. It further
provides such a machine method wherein such dome switch
reel is structured and arranged in such manner that such
dome switches are blanked into such spacer layer openings
with such apex of such dome switch facing down; and,
further, wherein such positioning step and such placing step
are both manually accomplished.

Moreover, this invention provides such a machine method
wherein each substep of such machine-blanking step com-
prises: moving such machine-movable table in such manner
that it locates for machine dome switch placement an
unfilled such opening not having therein a such dome
switch; and machine-placing a such dome switch into such
unfilled opening; and such dome switch reel is structured
and arranged in such manner that such dome switches are
blanked into such spacer layer openings with such apex of
such dome switch facing down. And it provides such a
machine method wherein such retaining cover layer of such
initial assembly is adhesively attached to such spacer layer;
and such placing of such release liner on such spacer layer
comprises adhesively bonding such release liner to such
spacer layer.

Even further, in accordance with a preferred embodiment
thereof, the present invention provides a machine method
for providing, for dome switches of the type wherein each
dome switch comprises an approximately hemispherical top
surface having an apex, a dome switch assembly having a
circuit layer, a retaining cover layer, a spacer layer having a
plurality of openings for respectively receiving a plurality of
dome switches, and a release liner, comprising the steps of:
positioning on a machine table having a machine-movable
surface an initial assembly comprising such circuit layer,
circuit side upwards, and adjacent such circuit side of such
circuit layer, such spacer layer, having a spacer layer top
surface; situating such dome switches, affixed in a dome
switch reel, over such machine-movable surface of such
machine table; machine-blanking respective such dome
switches into respective such openings of such spacer layer;
and placing such retaining cover layer, having a retaining
cover top surface, on such spacer layer top surface.

Yet additionally, this invention provides such a machine
method further comprising a last step of placing an overlay
layer, having an icon side, with such icon side upwards, on
such retaining cover top surface. And it provides such a
machine method wherein such retaining cover layer of such
initial assembly is adhesively attached to such spacer layer.
Also, it provides such a machine method wherein such
placing of such spacer layer on such circuit layer adhesively
bonds such circuit layer to such spacer layer.

Moreover, this invention provides such a machine method
wherein each substep of such machine-blanking step com-
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prises: moving such machine-movable table in such manner
that it locates for machine dome switch placement an
unfilled such opening not having therein a such dome
switch; and machine-placing a such dome switch into such
unfilled opening. Further, it provides such a machine method
wherein such dome switch reel is structured and arranged in
such manner that such dome switches are blanked into such
spacer layer openings with such apex of such dome switch
facing up.

Yet in addition, this invention provides a machine method
wherein each substep of such machine-blanking step com-
prises moving such machine-movable table in such manner
that it locates for machine dome switch placement an
unfilled such opening not having therein a such dome
switch; and machine-placing a such dome switch into such
unfilled opening; and such dome switch reel is structured
and arranged in such manner that such dome switches are
blanked into such spacer layer openings with such apex of
such dome switch facing up. It further provides such a
machine method wherein such retaining cover layer of such
initial assembly is adhesively attached to such spacer layer;
and such placing of such spacer layer on such circuit layer
comprises adhesively bonding such circuit layer to such
spacer layer.

Even further, in accordance with a preferred embodiment
thereof, the present invention provides a machine method
for providing, for dome switches of the type wherein each
dome switch comprises an approximately hemispherical top
surface having an apex, a complete dome switch assembly
having a circuit layer, a retaining cover layer, a spacer layer
having a plurality of openings for respectively receiving a
plurality of dome switches, a release liner, and an overlay
layer, comprising the steps of: positioning on a machine
table having a machine-movable surface an initial assembly
comprising such circuit layer, circuit side upwards, and
adjacent such circuit side of such circuit layer, such spacer
layer, having a spacer layer top surface; situating such dome
switches, affixed in a dome switch reel, over such machine-
movable surface of such machine table; machine-blanking
respective such dome switches into respective such openings
of such spacer layer; placing such retaining cover layer,
having a retaining cover top surface, on such spacer layer
top surface; and placing such overlay layer, having an icon
side, with such icon side upwards, on such retaining cover
top surface; thereby making a complete dome switch assem-
bly.

Also, it provides such a machine method wherein each
substep of such machine-blanking step comprises: moving
such machine-movable table in such manner that it locates
for machine dome switch placement an unfilled such open-
ing not having therein a such dome switch; and machine-
placing a such dome switch into such unfilled opening; and
such dome switch reel is structured and arranged in such
manner that such dome switches are blanked into such
spacer layer openings with such apex of such dome switch
facing up. Even further, it provides such a a machine method
wherein such retaining cover layer of such initial assembly
is adhesively attached to such spacer layer; and such placing
of such spacer layer on such circuit layer comprises adhe-
sively bonding such circuit layer to such spacer layer.

Yet further still, in accordance with a preferred embodi-
ment thereof, the present invention provides, in a machine
method for blanking dome switches off a dome-switch feed
reel to place a respective such dome switch into an opening
in a spacer layer situated on a machine table having a
machine-movable surface, the step of reversing such dome
switch input reel to present each such dome switch for

10

15

20

25

30

35

40

45

50

55

60

65

4

blanking in a position to place each such dome switch in
such spacer layer in an upside down position.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view illustrating the
layers comprising the dome switch sub-assembly according
to a preferred embodiment of the present invention.

FIG. 2 illustrates a typical dome switch as used in the
present invention.

FIG. 3 is a perspective view illustrating the placement of
a retaining cover on an Xx-y table of an automatic machine.

FIG. 4 is a perspective view illustrating the placement of
a spacer layer on top of the retaining cover.

FIG. § is an elevation view illustrating the step of blank-
ing the dome switches into the spacer layer spaces.

FIG. 5A is a partial enlarged view, in elevation, taken
from FIG. §, illustrating the blanking of dome switches
according to the embodiment shown in FIG. 1.

FIG. 6 is a partial top view of FIG. 5 (with the blanking
station shown in phantom detail for clarity) illustrating the
dome switches, in reel form, being blanked from the
stamped sheet.

FIG. 7 is a perspective view illustrating the step of placing
the release liner on top of the spacer layer.

FIG. 8 is a partial section view, taken along lines 8—8 of
FIG. 7 illustrating the individual layers comprising the dome
switch sub-assembly.

FIG. 9 is an exploded perspective view illustrating the
layers comprising the complete dome switch assembly
according to another preferred embodiment of the present
invention.

FIG. 10 is a perspective view illustrating the placement of
the circuit board on the x-y table according to the embodi-
ment shown in FIG. 9.

FIG. 11 is a perspective view illustrating the placement of
the spacer layer on the circuit board according to the
embodiment shown in FIG. 9.

FIG. 12 is an elevation view illustrating the step of
blanking the dome switches into the spacer layer openings
according to the embodiment shown in FIG. 9.

FIG. 13 is a partial enlarged view, in elevation, taken from
FIG. 12, illustrating the blanking of dome switches accord-
ing to the embodiment shown in FIG. 9.

FIG. 14 is a perspective view illustrating the placement of
the retaining cover on the spacer layer according to the
embodiment shown in FIG. 9.

FIG. 15 is a perspective view of yet another preferred
embodiment illustrating the placement of the overlay layer
on the retaining cover.

FIG. 16 is a top view of an electronic calculator incor-
porating the embodiments of the present invention.

FIG. 17 is a sectional view taken along the section 17—17
of FIG. 16, illustrating the arrangement of the individual
layers of the present invention installed in an electronic
calculator illustrated in FIG. 16.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT AND THE BEST MODE OF
PRACTICE

FIG. 1 illustrates the dome switch sub-assembly 20 of the
present invention according to a preferred embodiment
thereof. Shown is a dome switch sub-assembly 20 consisting
of a retaining cover layer 21, a spacer layer 22 having a
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plurality of spacer layer openings 23 for receiving a plurality
of dome switches 24, and a release liner layer 25. The dome
switches 24 are sized according to customer size specifica-
tions and are manufactured, in well known ways, from
approximately 0.09 mm thick stainless steel. In the present
invention, FIG. 2 illustrates that the dome switches 24 may
be exemplified by a hemispherical surface 27 having an apex
28 at its uppermost portion. Contact tabs 29 are provided
along the base of the hemispherical surface 27 for providing
an electrical contact with a circuit board 30 (not shown in
FIG. 2). Though applicant has described the dome switch 24
according to the best embodiment, it should be apparent to
those skilled in the art that other shapes, sizes, and configu-
rations of dome switches may be used without deviating
from the spirit of the present invention.

Ilustrated in FIGS. 3-8 are the preferred sequence of
steps to be performed in manufacturing the dome switch
sub-assembly 20 of the present invention. Though the fig-
ures illustrating the present invention, and all embodiments
hereof, show approximately rectangular shapes for the indi-
vidual layers, it should be understood that other geometrical
shapes may be used for the individual layers without devi-
ating from the spirit of the present invention. As illustrated
in FIG. 3, the first step consists of manually placing the
retaining cover layer 21, having a retaining cover top surface
31 and preferably made of approximately 0.002-inch-thick
polyester material, on the working surface 32 of a typical x-y
table 33, part of a typical automatic blanking system (which
includes the blanking station 42 and reels 38 and 39 illus-
trated in FIG. 4). Proper positioning of the retaining cover
layer 21 on the working surface 32 is achieved in a manner
readily apparent to one skilled in the art of such x-y tables.
After the retaining cover layer 21 is properly positioned, the
spacer layer 22, having a spacer layer top surface 34, is
adhesively affixed, preferably manually, on the retaining
cover top surface 31, as shown in FIG. 4. The spacer layer
is preferably made of a polyester material having a thickness
ranging from 0.002 inch to 0.013 inch with a typical
thickness of 0.007 inch. To secure the spacer layer 22 to the
retaining cover layer 21, a coat of adhesive material 36,
preferably comprising a typical high temperature acrylic
adhesive, is applied between the two layers (as shown in
FIG. 3).

FIG. § illustrates the next step in the manufacture of the
dome switch sub-assembly 20. Specifically illustrated is the
retaining cover layer 21 and spacer layer 22 placed on the
working surface 32 of the x-y table 33. Positioned above the
x-y table 33 are an input reel 38 and an output reel 39.
Typically, the dome switches 24 are formed on a sheet of raw
material in well known ways such as stamping. After the
step of forming of the dome switches 24 is complete, the
stamped sheet 40 containing the formed dome switches 24
is spooled onto an input reel 38 thereby placing the dome
switches in “reel form”. As shown in FIGS. 5-6, the stamped
sheet 40 is then passed through a typical blanking station 42
which is positioned above the working surface 32 of the x-y
table 33. In operation, as the stamped sheet 40 passes
through the blanking station 42, an air actuated blanking die
43 separates the dome switches 24 from the stamped sheet
40, thereby allowing the dome switches 24 to drop into the
spacer layer openings 23.

As shown in alternate enlarged detail in FIG. 5A, the input
reel 38 is structured and arranged so that the hemispherical
top surface 27 of the dome switches 24 faces toward the x-y
table 33. This step embodies herein a machine method
wherein such dome switch input reel is structured and
arranged in such manner that such dome switches are
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blanked into such spacer layer openings with such apex of
such dome switch facing down. In accordance with this
arrangement, when the blanking die 43 removes or blanks
the dome switches 24 from the stamped sheet 40 and places
them into the spacer layer openings 23, the apex 28 of dome
switch hemispherical top surface 27 rests on the retaining
cover layer 21 as seen best in FIG. 8. Correct placement of
the dome switches 24 into the individual spacer layer
openings 23 is accomplished by a typical x-y table 33 which
is structured and arranged to laterally move, according to a
pre-programmed computer algorithm, the working surface
of the x-y table 32 in either the x or y direction as indicated
by the directional arrows in FIG. 6. The use of the x-y table
33 thus allows for automatic positioning of the correct
spacer layer openings 23 under the blanking die 43. This step
embodies herein a machine method wherein each substep of
such machine-blanking step comprises moving such
machine-movable table in such manner that it locates for
machine dome switch placement an unfilled such opening
not having therein a such dome switch; and machine-placing
a such dome switch into such unfilled opening. Any scrap
material remaining after the blanking process is then spooled
onto the output reel 39. Specifically illustrated in FIG. 6 is
a top view of the area of the blanking station 42 (with a
portion of the blanking station 42 shown in phantom detail
for clarity) illustrated and described with respect to FIG. 5.

FIG. 7 illustrates the final step in the assembly of the
dome switch sub-assembly 20. This final step consists of
placing, preferably manually, a release liner layer 25, pref-
erably made of a paper material, over the spacer layer top
surface 34, thereby preventing the dome switches 24 from
being displaced from the spacer layer openings 23 prior to
customer receipt. In applicant’s preferred embodiment, the
release liner layer 25 has a removable paper backing which,
when removed, exposes a surface having an adhesive coat
25a (see FIG. 8). This surface is then placed on the spacer
layer top surface 34, thereby securing the dome switches 24
inside their respective spacer layer openings 23. This step
embodies herein a machine method wherein such placing of
such release liner on such spacer layer comprises adhesively
bonding such release liner to such spacer layer. Upon receipt
by the customer of the dome switch sub-assembly 20, the
customer simply peels the release liner 25 off of the spacer
layer 22, and attaches the dome switch sub-assembly 20 to
a circuit board 30 (not shown in FIG. 7).

FIG. 8 is a partial sectional view, taken along lines 8—S8
of FIG. 7, which shows the individual layers comprising the
assembled dome switch sub-assembly 20. Specifically illus-
trated is a retaining cover layer 21 adhesively attached to a
spacer layer 22, as discussed. The spacer layer 22 is pro-
vided with a plurality of spacer layer openings 23 sized to fit
a plurality of dome switches 24 of various sizes and shapes,
as shown. To ensure that dome switches 24 are not displaced
from their respective spacer layer openings 23, a removable
release liner 25 is adhesively attached, as shown and as
previously discussed, to the top surface of spacer layer 22,
as shown in the figures.

According to a preferred embodiment of the present
invention, the hereinbefore mentioned steps embody a
machine method for providing, for dome switches of the
type wherein each dome switch comprises an approximately
hemispherical top surface having an apex, a dome switch
sub-assembly having a retaining cover layer, a spacer layer
having a plurality of openings for respectively receiving a
plurality of dome switches, and a release liner, comprising
the steps of: positioning on a machine table having a
machine-movable surface an initial assembly comprising












