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The present invention relates to switches and switch circuits and refers particularly, though
not exclusively, to non-contact switches for data input, and a switch circuit for use with

such switches.
Background Art

Data input switches are used in many ways including, for example, keyboards for
computers and electronic typewriters, domestic appliances, and industrial control
equipment. Such switches are renowned for being susceptible to faulty operation due to
dust and/or water ingress. Furthermore, incorrect signals are frequently encountered when
many keys are activated simultaneously, and sparking at switch contact points is a frequent.

occurrence. When dealing with the operation of computer keyboards, particularly by those

- who are able to operate at high speed, missing characters are a frequent occurrence of such
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high speed operation. Furthermore, the lifespan of the known key switches is limited by

the wear and tear of the contact point.

One form of a known data input switch is an electrical on/off switch using
metallic contacts. The switch has a key cap, a plunger, a spring, a fixed plate and a
movable plate. When the key cap is pressed, the plunger is moved downwards to force a
contact on the moveable plate into contact with the fixed plate. This causes an “ON”
signal to be generated. Products such as electronic typewriters and computer keyboards
use many of these switches. Scanning techniques are required to scan for the detection of

the switch action. The known scanning technique often produces a wrong signal or what is

-~ known as a “ghost key” when three or more keys are pressed at the same time. It has been

25

30

proposed to add diodes to the switch matrix to prevent the problem of ghost keys. This has

not found favour due to the very high cost involved. |

A solution to the problems of the known electrical form of switch was a capacitive switch.
This form of switch uses the principle of capacitance by adding a sponge and tin foil onto
the printed circuit board at every touch pad, including the ground points. When a key is
pressed, the change in capacitance gives rise to a signal. By using this éonstruction, the
ghost key problem can be eliminated without the cost of diodes. However, the chaﬁgc in

capacitance is minute. As an operator may have static electricity on their body and/or
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high cost. A standard was introduced that provided a keyboard which could be produced at

the required cost but with a low standard of performance. Firmware was used to remove
the ghost key. When three or more keys were pressed at the same time, the signal after the
15 third key stroke would be ignored and eliminated by the firmware. However, missing

letters still occurred when the keys were pressed to fast due to speed of operation.
Brief disclosure of the invention

The invention provides a contactless switch having a cap, a stem, a core and a housing.
The stem is adapted to be releasably attached to the cap. The core is attached to the stem
20 for movement therewith through an opening in a plate forming part of the housing. The
opening is sized and shaped to allow for axial movement relative thereto by the stem, with
the stem being biased upwardly relative to the housing by a biasing means, preferably a
spring. The core is capable of inducing operational signals in a circuit panel to which the

switch is to be attached.

25 Preferably the stem includes a body and a projection. The projection is a shaft which has a
barbed lower end, with the core being mounted on the shaft. The plate may have
protuberances extending upwardly therefrom at or adjacent the periphery of the opening to
enable the stem to be mounted between the protuberances in the manner of a sliding fit.
Preferably, the stem has a body of generally cuboid shape with a plurality of axially

30 directed edges each edge having for its full height a curved extension to engage the

protuberances to provide correct operation.
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including a single layer mylar sheet having at least one aperture therethrough, there being

one aperture for each switch. The aperture is axially aligned with the passage when the
switch is fitted. The sheet has a printed circuit layer on at least one of an upper and lower

surface of the sheet, including a scan line and a return line adjacent the aperture.

10 The printed circuit may be on the upper and lower surfaces with the scan line being on one
surface and the return line on the other surface. Preferably, the printed circuit is covered by

a water-proof and dust-proof layer.

The inve;ntion also provides a switch circuit which includes central processing unit and a
key matrix, a multiplexer to determine the source of a return signal, a latch circuit to read

15 and remove any return signal after it is read, and an input/output connector to cause the
keys to be scanned via the scan line. There may also be a variable resistor to enable the
ON/OFF point of the switches to be controlled by an operator, and a make/break
(ON/OFF) point control circuit after the multiplexer.

Description of dfawing figures

20 In order that the invention can be properly understood there shall now be described by way
of non-limitative example only at least one mode of carrying-out the present invention, the

description being with reference to the accompanying illustrative drawings in which:

Figure 1 is an exploded perspective view of a switch incorporating the principal features of

the present invention;
25 Figure 2 is a schematic illustration of the operation of the switch of Figure 1;

Figure 3 as an enlarged vertical cross-sectional view of the switch of Figures 1 and 2 when

assembled and ready for operation;

Figure 4 is a vertical cross-section corresponding to that of Figure 3 but at time of

operation of the switch;
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10 Mode for carrying-out the invention

To refer to the drawings there is shown a switch generally designated as 10 and which has
a key cap 12, a stem 14, core 16, spring 18 and housing 20.

The cap 12 is generally of known construction and operation. The stem 14 has a main
body 22. The body 22 has a top '24, on which is located an upwardly projecting cross-
15 shaped projection 26. The purpose of cross 26 is to engage with cap 12 so that cap 12 is

correctly located both axially and in orientation relative to stem 14.

The body 22 also has side walls 28 which are generally planar. The side walls 28 depend

from top 24. Joining the side walls 28 are a front face 30 and. a rear face 32 so that the
general appearance of the body 22 is somewhat cubic. Front 30 has a cut-out portion 34 at

20 its lower end. Where each side-wall 28 joins to the front 30 and rear 32, and arcuate,
| axially-directed projection is provided for the full height of body 22 50 as to enable a
proper fit of stem 14 within housing 20 in such a way that the stem 14 can move axially
relative to housing 20, and for the friction té be minimised. Extending outwardly from side

wall 28 is an inverted “L" shaped shaft base 40 and a shaft 42 having barbed head 44 at its

25 lowerend.

Core 16 is generally of cylindrical construction and is solid with a bore 46 therethrough
along the longitudinal axis of core 16. In this way core 16 can be passed over barbed head
44 of shaft 42 such that core 16 locates on shaft 42 between head 44 and shaft base 40. It
is preferable that the diameter of bore 46 is slightly larger than the diameter of shaft 42, but



. Eréferably, the stem has a body of generally cuboi'd shape with a plurality
of axially 30 directed edges each edge having for its full height a curved -

extension to engage the pr ot uberances to provide correct operation.
3 Advant ageously, the plate has a plyality of corner supports
depending-therefrom wth a base extendi ng therebetween. The base has a
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5 The housmg 20 has a central plate 50 which is adapted to be located in a panel 52. The

plate 50 is generally square and has a central opening 54 having a semi-circular portion 56
through which is adapted to pass the core 16. The central opening 54 is sized and shaped
to enable the stem 14 to pass therethrough. Protuberances 58 extend upwardly from plate -

50 so as to receive therebetween the stem 14 in the manner of a sliding fit.

.10 Extending downwardly from plate 50 are corner supports 60 which hold the base 62 of
housing 20. Spring 18 is adapted to be located on base 62, as is clear from Figures 3 and 4.
Base 62 has an opening 64 which aligns with portion 56 so that core 16 can pass through
opening 64.

The switch is adapted to bé used in conjunction with a mylar sheet or membrane 66 which
15 has an aperturé 68 therethrough again aligned with opening 64 and portion 56 so that core
16 can pass through aperture 68. An aperture 68 is provided for each switch 10. Only a
single mylar sheet is required and it has a printed silver paste or metallic layer 70 thereon,
which preferably is provided with an insulating coating, to provide the necessary electric

circuits.

20 Intersected silver-foil circuits are provided to form a plurality of cross-inductive nodes. For
each switch 10, there is provided a scan line 72 rather than the hitherto known system of a
single scan line for all switches. By using a scan line 72 for each switch the cause of
missing characters is eliminated. Each scan line 72 can be created using multiplexing
techniques to reduce the number of physical lines. When a user presses a-singlc key 10 by

25 pressure in the axially downwardly direction on cap 12, stem 14 and cap 12 will :hove
axially downwardly against the action of spring 18 so that core 16 passes'- fhﬁugh portion
56, opening 64 and thus aperture 68. As there is a current flowing through the scan line 72,
the induced field due to the movement of core 16 will cause a signal to be generated in

return line 74. This signal can then be processed in the manner described below.
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10 voltages or unstable noise signals. This improves sensitivity and eliminates noise
interference. A make/break (on/off) point control circuitry is read due to there being a

variable resistor 21 to adjust the setting to enable an operator to have control over the

sensitivity of the operatioi; of the switch, if an individual switch 10 is being used, or for all

such switches 10 on a keyboard. This is then passed to the central processing unit (“CPU”)

15 23, which controls all operations.

An in/out connector 25 is used for the scanning of the keys 10 by the scan line 72.
Additional circuits illustrated include a resonator circuit 27, indicator display circuit 29,
current control structure 31, and signal trigger structure 35. A decoder 37 is provided
between the CPU 23 and the key matrix 11; and a feed back circuit 39 is provided to a
20 latch structure 33 so that the latch structure 33 can read and remove the signal after it is

read.

The operation principal is quite stable. In view of the technology available in semi-
conductor design, it is possible to incorporate the entire circuitry of figure 6 into an
Applications Specific Integrated Circuit to enable the.cost of that component to be

25 significantly reduced.

It is preferable that the mylar sheet 66 has the scan line 72 and return line 74 on different
sides. This means a layer 70 may be required for the upper and lower surfaces of sheet 66.
It is preferable that both be provided with an appropriate dust-proof and water-proof

coating. In that way there will be no interference between scan line 72 and return line 74.

30 By virtue of the nature of operation of switch 10, there are no contacts. Therefore, a long

life would be expected for the switch 10. A life of up to ten times that presently available

1



. 2_5. Figure 2 is a schematic illustration of the operation of the switch of

Figure 1; Figure 3 as an enlarged vertical cross-sectional view of the
switch of Figures 1 and 2 when assenbl ed and ready for operation;
Figure 4 is a vertical cross-section corrgsponding to that of Figure 3 but
at time of operation of the switch;
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of the cir aide, dndr edchelayed havingid cusitdr-prdoft rd Riussprodf icoating, i the, switch 10 is
effectively water proof and dust proof. A splash or spill of water or other liquid should not
cause inoperaﬁon. By virtue of there being a scan line 72 for each switch 10, by using
5 multiplex techniques, it is a true N-key system and the problem of ghost keys should be
eliminated, as should be the problem of missing letters. By having the variable resistor 21,
there is an.adjustable ON-OFF point. The scan circuit 72 preferably terminates at one
point and uses the same resistor to “pull-high”. When the scan is at “pull-low” a stable
current will pass through the resistor to scan A or scan B from the same source. Scan A
10 and scan B are open collect and thus will not affect the current flow. The upper and lower
limits of the signal can be set to determine the signal triggering point for the read-enable
ON/OFF point travel. Preferably, the key signal is locked for processing by the CPU 23 to

reduce the possibility of interference from noise, spikes and other spurious signals.

The core 16 may be made of any suitable material. Preferably, it is a non-ferrite material

15 such as, for example, carbon.

To now refer to figures 8 and 9, there are shown variations of the embodiment of figures 1
to 7. That in figure 8 uses a different spring 76 so that the switch 10 can operate as a tactile
key switch. |

For the embodiment of figure 9, which is a variation of that of figures 1 to 7, a metal plate
20 78 is added. The plate 78 is attached to protuberances 58 to provide a “click” sound and/or
feel to a user when the switch 10 is operated.

It will be understood that the invention disclosed and defined herein extends to all
alternative combinations of two or more of the individual features mentioned or evident
from the text or drawings. All of these different combinations constitute various alternative

25 aspects of the invention.

It will also be understood that where the term “"comprises” or its grammatical variants, is
employed herein, it is equivalent to the term "includes" and is not to be taken as excluding

the presence of other elements or features.

Whilst there has been described in the foregoing descriptions preferred constructions of a
36 switch and switch circuitry in. accordance with the principal features of the present

invention, it will be understood by those skilled in the art that many variations or
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> a housing having a plate with an opening therethrough,

the opéning being sized and shaped to allow for axial movement relative thereto by
the stem,

the stem being biased upwardly relative to the housing by a biasing means,
10 the core being capable of inducing operational signals in a circuit panel to which the

switch is to be attached.

2. A switch as claimed in claim 1, wherein the stem includes a body having a shaft
base projecting therefrom, and a shaft having a socket and a barbed lower end, the

core being mounted on the shaft.

15 3. A switch as claimed in claim 1 or claim 2, wherein the plate has protuberances
extending upwardly therefrom at or adjacent the periphery of the opening, the stem

being mounted between the protuberances in the manner of a sliding fit.

4, A switch as claimed in claim 3, wherein the stem has a body of generally cuboid

shape, the-body having a plurality of axially directed edges each edge having for its

20 full height a curved extension to engage the protuberances to provide correct
operation.

5. A switch as claimed in any one of claims 1 to 4, wherein the plate has a plurality of

corner supports depending therefrom, the corner supports having extending
therebetween a base; the base having a passage therethrough, the passage being

25 axially aligned with a portion of the opening.

6. A switch as claimed in claim S, wherein the core passes through the portion of the

opening and into the passage upon operation of the switch.

7. . A switch as claimed in any one of claims 1 to 7 wherein the biasing means is a

o
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spring.



| éss. than the diameters of head 44 and shaft base 40. In this way core 16

I's accurately | ocated.on shaft 42 and thus accurately |ocated relative
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The housing 20 has a central-plate 50 which is adapted to be located in a
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12. A circuit panel for use with at least one switch as claimed in any one of claims 1 to

11, -including a single layer mylar sheet having at least one aperture'therethrough,

10 - there being one aperture for each switch, the aperture béing axially aligned with the
passage when the switch is fitted; the sheet having a printed circuit layer on at least

one of an upper and lower surface of the sheet, the printed circuit iayer including a

scan line and a return line adjacent the aperture.

13. A circuit panel as claimed in claim 12, wherein the sheet has the printed circuit on
15 the upper and lower surfaces, the scan line being on one surface and the return line

on the other surface.

14. A circuit panel as claimed in claim 12 or claim 13, wherein the printed circuit is

covered by a water-proof and dust-proof layer.

15. A circuit panel as claimed in any one of claims 12 to 14, wherein the aperture is

20 adapted to receive therein the core of the switch when fitted.

16. A switch circuit including a central processing unit and a key matrix, the key matrix
including a circuit panel as claimed in any one of claims 12 to 15 when fitted with a
plurality of switches as claimed in any one of claims 1 to 11, a multiplexer to
detemﬁne the source of a return signal, a latch circuit to read and remove any return

25 signal after it is read, and an input output connector to cause the keys to be scanned

via the scan line.

17. A switch circuit as claimed in claim 16, wherein there is included a variable resistor
to enable the ON/OFF point of the switches to be controlled by an operator, the
circuit further including a make/break (ON/OFF) point control circuit after the

30 multiplexer.

[
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metallic layer 70 thereon, whi ch preferably is provided with an
i nsul ating coating, to provide the necessary electric circuits. 20
Intersected silver-foil circuits are provided to forma plurality of
cross-inductive nodes. For - each switch 10, there is provided a scan
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m ssing characters is elimnated. Each scan line 72 can be created using
mul tiplexing - t echni ques to redys@praser nunber of physical |ines. Wen a
user presses a single key 10 by 25 pressure in the axially downwardly

direction on cap 12, stem 14 and cap 12 _w || . axially downwardly
agai nst the action of spri ﬁ&’IT§Hs§Nﬁ15’FH\£ASFeC¥gE§§§seS t hrough portion

56, opening 64 and thus aperture 68. As there is a current flow ng through
t he scan | i Aeswih for use ih detaioperations i idiscibsetl eTheoswikoh hasweap, sterh adapted focbe

wi |l cause a ,signal to be generated in | return |i 74. Thi s . signal can
then be profdcasaly;aitaghrd Waﬁ’ﬁe?apdés‘?ﬂr? Bachsd, tgyfhe stem Tor movement” therewith, 2

housing having a plate with opening therethrough, the opening being sized and shaped to
s allow for axial movement relative thereto by the stem; the core being capable of inducing
on/off signals in a circuit panel to which the switch is to be attached. Also disclosed is a
circuit panel to which the switch is to be attached and which has a single layer mylar sheet
having at least one aperture therethrough adapted to receive therein the core, there being
one aperture per switch. The aperture is axially aligned with the passage when the switch
10 is fitted. The sheet has a printed circuit layer on at least one of either the upper or lower
surfaces thereof, the printed circuit layer including a scan line and a return line adjacent the

aperture.

Also disclosed is a switch circuit including a central processiné unit and a key matrix, the
key matrix including a circuit panel and a number of switches, as well as a multiplexer to
15 select the source of the return signals. A latch circuit is provided which reads and removes
any return signal after is read, and an input/output connector is used to cause the keys to be

scanned via the scan line.
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6. . - Wien an individual key 10 is released by a finger being renmoved from

cép’lz, the stem 14 can nove axially upwardly. This causes core 16 to
again nove relative to opening 68 to ~ provide the appropriate signal to
turn that particular circuit OFF. To now refer in particular to figure

6, which is a block diagramillustratihfthe inter- 5 connection of the
relevant circuit elenents, there is prdvided a key matrix 11 which

i ncl udes the panel 52, the nylar she 66, switches 10, and all appropriate
circuitry and connections. The any signal induced in the return
line 74 will be passed to the mul ti pl exer 13. The nul ti pl-exer
anplification by a
imnates grey area 10
NOTE nsitivity and

q (on/of f) point control

circuitry is read due to there™ging.3a fabl e resistor 21 to adjust
the setting to enabl e an operator over the sensitivity
of the operation of the switch, if switch 10 is being used,

or for all such swi2@he Q_.on a keyboard. Thi ZZh t hen passed to the
central processing unit ("CPU") 3, whic ontraols akl operations.

An in/out connector 2532 y ' kgys 10 by the scan
line 72. Addi ti onal_ ci sonator circuit

27, indicator display &Q

r 14




“current control structure 31,- and signal trigger structure 35. A decoder 37
is provided between the CPU 23 and the key matrix 11; and a feed back
circuit 39 is provided to a 20 latch structure 33 so that the latch
structure 33 can read and renove the signal after it is read. ~The
operation principal is quite stable. |2¢?46M10f the technol ogy avail able in
sem - conductor design, it is possible to incorporate the entire
circuitry of figure 6 into an Applications Specific Integrated Grcuit
to enabl e the.cost of that conponent to be 25 significantly reduced.

1t is preferable that the nylar sheet 66 has the scan line 72 and return

line 74 on different sides. This neans a |layer 70 may be required for
t he upper and | ower surfaces of sheet 66. It is preferable that both be
provi ded with an appropriate dust-proof and water- proof coating. In

that way there will be no interference between scan line 72 and return |ine
74. 30 By virtue of the nature of operation of switch 10, there are no
contacts. Therefore, a |ong life woul d be expected for the switch 10. A
life of up to ten tines that presently avail able




"7 . - may be able to be achieved. Wth hylar sheet 66 being provided with

a layer 70 on each side, and each |ayer having a water-proof and _
dust - proof coating, the switch 10 is effectively water proof and dust
proof. A splash or spill of water or other liquid should not cause

i noperation. By virtue of there being &fgcan line 72 for each switch 10, by
using 5 multiplex techniques, it is a true N-key system and the probl em of

ghost keys should be = elimnated, as should be the problem of m ssing
| etters. By having the variable resistor 21, there is an adjustable
ON- OFF point. The scan circuit 72 preferably term nates at one poi nt
and uses the sane resistor to "pull-high".,Wen the scan is at "pull-low' a
st abl e current will pass through the sistor to scan A or scan B from
the sane, source. Scan A 10 and scan R are ppen collect and thus will not
affect the current flow The upper andg owe liAA ts of the signal can
be set to determne the signal triggeri\ng p t fo he read-enabl e
ON OFF point travel. Preferabfy, the ke si | i spPriocked for processing by
the CPU 23 to reduce the Possi bility\of & f ggence from noi se, spikes
and ot her spurious signals. N\ The.coft y\bg/gmade of any suitable
material. Preferably, it i%ma,nonfTerritef Rahkd5  such as, for
exanpl e, carbon. s A
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“To now refer to figures 8 and 9, there are shown variations of the

enbodi nent aof figures 1  to 7. That in figure 8 uses a different spring
76 so that the switch 10 can operate as a tactile key sw tch. For
t he enbodi nent of figure 9, which is a variation of that. of figures 1 to 7,
a netal plate 20 78 is added. The pl a#eg78 is attached to protuberances 58

to provide a "click" sound and/ or feel to a user when the swtch 10 is
oper at ed. It will be understood that the invention disclosed and
defined herein extends to all alternative conbinations of two or nore
of the individual features nentioned or evident fromthe text . or

drawi ngs. Al of these different conbinations constitute various
alternative 25 aspects of the invention. It will also be understood

that where the term"conprises” or its grammatical variants, is

enpl oyed herein, it is eqguivalent to the term"includes" and is not to be
taken as excl uding the presence of other elenents or features.

Whi I'st there has been de&sribed in the foregoing descriptions preferred
constructions of a 30 sWtch and switch circuitry in accordance with the

principal features of the,-p#-ese-n-t._._11 invention, it be under st ood by
those skilled in the art jthat many vari ations or




nodi fications in details of design of construction nay be made w t hout
| features of the present invention.
9 The clains defining the invention are as foll ows:

departing fromthe essentia
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-1.- ., A contactless swtch including: a cap, ' a stem

adapted to be rel easably attached to the cap, 5 _ a core attached to
the stem for novenent therewth, a housing having a plate with
an openi ng therethrough, t he opening bei ng sized and shaped to
all ow for axial novenent relative therg/g "the stem
the stem being biased upwardly relative to the housing by a biasing neans,
10 the core being capable of inducing operational signals in a
circuit panel to which the switch is to be attached. 2.
A switch as claimed in claim1, wherein the stemincludes a body having a
shaft base projecting therefrom and a shaft having a socket and
a barbed | ower end, the , core being nounted on the shaft.
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”15.'3. A switch as claimed in claim1 or claim2, wherein the plate has

pr ot uber ances extendi ng upwardly therefrom at or adjacent the
peri phery .of the opening, the stem bei ng nount ed between the
protuberances in the manner of a sliding fit. 4. A switch as

claimed in claim3, wherein the sten1ha§%g body of generally cuboid
shape, the body having a plurality of axially directed edges each edge

having for its 20 full height a curved extension to engage the

pr ot uberances to provide correct operation. 5. A sw tch
as claimed in any one of clains 1 to 4_-Msgrein the plate has a plurality
of corner supports depepef’ng th&efrom the corner supports
havi ng ext endi ng t her epet ween a basg; the base having a passage
t her et hrough, the passage being 2 axi aligned with a portion of
t he openi ng. 6. A switch ¢ n chNaim5, wherein the core

passes through the portion of the
upon operation of the swtch.
clainms I to 7 wherein the biasing nes

Aas clainmed in any one of
sSpring.

76




*10' - 8. A switch as clained in claim3 or claim4, wherein a neta

plate is attached to the ) pr ot uberances to provide a click sound
and/ or feel when the switch is operated. 9. A switch as clainmed in
claim7, wherein the spring is a conpression spring. 10. A switch as
claimed in claim7, wherein the springayg arranged to enable the swtch 5
to operate as a tactile key swtch. 11. A switch as clained in any
one of clainms 1 to 10, wherein the core is cylindrically - shaped,
and is of a carbon material. 12. A\Circuit panel for use with at

ains 1to ' 11,

| east one switch as clained in any Qme of
[ | east one aperture

including a single layer nylar shes
t her et hr ough,

78




-.-10—”" ' there being one aperture for each switch, the aperture being
axtally aligned with the - passage when the sw t cq— Ltted; .the

-~ s,

sheet having a printed circuit layer on at |east _ of:am oo
upper and | ower surface of the sheet, the printed circuit ljayer—+naeluding d
scan |l.ine and a return |line adjacent the aperture. 13. ?@ifgguit |
panel as clained in claim12, wherein the sheet has the priinfe i Fleit99n
15 the upper and |ower surfagggerhb@ scan |ine beingfo urface
and the return line on the other surface.

panel as clainmed in claim112 or claim13 | he prin
covered by a water-proof NETIEANR T .R%UI}'TI 15

A circuit panel
as claimed in any one of clainms 12 to 14, wherein the aperture is 20
adapt ed t 0 A switlvfortubeinadam dpeeations i disclosed. The switclnhasra ¢ap; 2 stgm adapted tg be

ey sy ML T8 50 L S PR e S Pl O
clainms 12 tlﬁugiﬁé‘mgﬁgfa'a&lﬁﬁ‘ivﬂﬁ b therethrough, Fgllné)bpunﬁig boing bizedVahe BRped to

clainmed in.any one o ains 1to 11, a nul exer to L
det er ni ne taliowsfonazial nfovemendtrelatives thgreso by she stemh thej qoge being sapablgiobindueingpy e
any return

o U e il 5 S o Whids it S0 1V i, AP
circuit panel to which the switch is to be attached and which has a si_ngle layer mylar sheet
having at least one aperture therethrough adapted to receive therein the core, the;e being
one aperture per switch. The aperture is axially aligned with the passage when the switch

10 is fitted. The sheet has a printed circuit layer on at least one of either the upper or iowcr
surfaces thereof, the printed circuit layer including a scan line and a return line adjacent the

aperture.

Also disclosed is a switch circuit including a central processing unit and a key matrix, the
key matrix including a circuit panel and a number of switches, as well as a multiplexer to
15 select the source of the return signals. A latch circuit is provided which reads and removes
any return signal after is read, and an inpufloutput connector is used to cause the keys to be

scanned via the scan line.

.Figure 1

-
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17. A switch circuit as claimed in claim16, wherein there is included a
vari abl e resistor to enable the OV OFF point of the switches to

be WW r, the circuit fu tAhelr .ncl uding a
) . . pplica . |
make I'gont rol circuit after the 30 SG%I@I 4%; pl exer .

Box Il TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet)

A switch for use in data operations has a cap (12), a stem (14) adapted to be releasably attached to the cap, a core (16)
attached to the stem for movement therewith, a housing (20) having a plate with opening therethrough, the opening being
sized and shaped to allow for axial movement relative thereto by the stem; the core being capable of inducing on/off
signals in a circuit panel to which the switch is to be attached. Also disclosed is a circuit panel to which the switch is to
be attached and which has a single layer mylar sheet having at least one aperture (68) therethrough adapted to receive
therein the core, there being one aperture per switch. The aperture is axially aligned with the passage when the switch is
fitted. The sheet has a printed circuit layer on at least one of either the upper or lower surfaces thereof, the printed
circuit layer including a scan line (72) and a return line (74) adjacent the aperture.

Also disclosed is a switch circuit including a central processing unit (23) and a key matrix (11), the key matrix including
a circuit panel and a number of switches, as well as a multiplexer (13) to select the source of the return signals. A latch
circuit is provided which reads and removes any return signal after it is read, and an input/output connector is used to
li ase the keys to be scanned via the scan line. e
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