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GAME CONTROL WITH ANALOG
PRESSURE SENSOR

This is a Rule 1.53(b) continuation application of my
U.S. application Ser, No. 08/942,450 filed Oct. 1, 1997, now
U.S. Pat. Ne. 6,102,802 (to be filled in later), 1o which the
bencfit of the earlier filing date is claimed for the common
matter.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates 1o controllers of the 1vpe
used and held by two hands simultanecusly 10 control visual
imagery shown on a visual display. More specifically, the
present invention pertains to a two hand held controller with
analog pressure sensor(s) for controlling video game imag-
ety thereof, and other electronically gencrated imagery.
Methods of use and manufacturing arc also disclosed,

2. Description of the related Prior Art

There are many prior ant gaime controllers for use in
coniroliing imagery. A typical prior art game controiler is
shown in U.S. Pat. No. 5,207,426 issued May 4, 1993 te Y.
Inoue et al and assigned to Nintendo Co. Lid. The Nintendo
controller is a typical example of a game controller having
muliiple inputs capabie of manipulating multiple-axes, such
as with the included cross-shaped rocker key pad, and
mumerous buttons and depressible surfaces. The Nintendo
controller includes a housing sized to be grasped and held
simultancousty by two hands of a human user with thumbs
of the grasping hands remaining free of grasping responsi-
bilittes; the housing including a right-hand area and a
left-hand area, the right-hand area being an area for grasping
by the user’s right hand, the left-hand area being an area for
grasping by the user’s left hand; a plurality of depressible
surfaces (¢.g., buttons and cross-shaped key pad) each at
least in-pari supported by the housing and each at least
in-part exposed on the housing in al least one area for
aperation by the user’s thumbs and fingers. The plorality of
depressible surfaces {most of the depressible surfaces) are
positioned on the housing to be within reach of the user’s
thumbs with the user’s hands grasping the housing; each
depressible surface or member of the plurality of depressible
surfaces or members is individuatly operatively associated

simple momentary-On switchk o close an opening in a
circuit), one electricity manipulating device per each
depressible surface of the plurakity of depressible surfaces.
Eachk electricity manipulating device (momentary-on
swiltch) is contained at least in-part within the housing and
capable of electrical output manipulation vpon physically
applied depressive pressure on the associated depressibie
surface. The switches (electricity manipulating devices) are
¢ither On or Off and provide corresponding all or nothing
outputs. These simple On/Off swilches are not used tfo
provide the user proportional or analog contral.

Although there have been tens of millions of such prior art
controllers as described above soid by mumerous manufac-
turers despite the significant disadvantages of simple On/Off
controls, I betieve such a controller can be improved, so does
Nintendo Co. Ltd. In a more recent game controller sold by
Nintendo, referred to as the N64 controlier, the controller
has incorporated in a center portion a proportional joystick
having rotary optical encoders to achieve the proportional
effect. The proportional joystick is applied in an attempt 10
overcome the significant disadvaniages of the four simple
On/Off switches located under the typical cross-shaped
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rocker pad. The proportional joyslick includes at least two
major disadvantages which are overcome by the present
invention. The frst disadvantage is cost of manufacture, and
the second is confusion of the user. In an controller to be
made in millions of units, two relatively expensive optical
encoders, a complex gimble, multiple mechanical parts

_ specific for the joystick, etc. creates an additional substantial
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cost which is very high. The second disadvantage is confu-
sion of the user in that the lypical user has become com-
monly accustomed to use of the cross-shaped key pad with
the left thumb. The presentation of the option of the pro-
portiopal joystick with the N64 controller often leads to
confusion as whether to use the cross-shaped key pad or the
joystick, especially for beginning users and potential buyers.

Clearly there is great advantage to the user’s enjoyment of
the game by allowing the user proportional or variable
control.

The primary emphasis of this disclosure is to teach analog
pressure sensor(s) embodiment in a controller having only a
single housing structured o be held in the user’s two hands
simultaneously. Nevertheless, a joystick type of controller
can be greatly advaniaged by embodiment of analog sensars
as described herein. The joystick type controller may be held
in iwo hands simultaneously bul il is not a single housing
held in two hands. Rather, 4 joystick includes two housings,
a base housing and & handle housing neither of which are
designed to be held in two hands simulaneously. The
joystick type controfler may be-greatly advantaged by inclu-
sion of depressible surfaces (buttons and/or triggess) oper-
ating analog sensors as described herein: Such embodiments

* will becoime apparent to those skilled in the art with a study

40

of this disclosure. On the other hand, mouse type controllers
have a single housing hut the single housing is not designed
te be heid in two hands simultaneously and therefore such
type conirollers are not considered relevant to the present
invention.

Other related prior art of which I am aware and believe to
be cumalative 1o the aforementioned includes the following
U.S, Pat. No. 4,087,200 issued Aug. 18, 1987;.U.S. Pat. No.
5,644,113 issued Jui. 1, 1997; U.S. Pat. No. 5,602,569 issucd

- Feb. 11, 1997; U.S. Pat. No. 4,469,330 issued Sep. 4, 1984;

— —f—f——————————f—”ﬂf—ﬂmeaﬂ—iﬂdi"—id“a‘]—‘ﬂecm‘ﬁLBLmmpﬂaﬁn&dﬁvicm(ﬁg-rLﬁkii'fhe—prcsenrinvcntimrm]vcgthraforemenﬁonecfdis‘jd-
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U.S, Pat. No. 5,459,487 issved Oct. 17, 1995, Also U.S. Pat.
No. 5,565,891 issued Oct. 15, 1996 and U.S. Pat. No.
5,589,828 issued Dec. 31, 1996 to the present Inventor.. .

vantages and provides significant additional benefits and
advantages.

SUMMARY OF THE INVENTION

The following summary and detailed description is of
preferred structures and best modes for carrying out the
invention, and although there are clearly variations which
could be made to that which is specifically herein described
and shown in the included drawings, for the szke of brevity
of this disclosure, all of these variations and changes which
fall within the true scope of the present invention have not
been herein detailed, but will become apparent 1o those
skilled in the art upon a reading of this disclosure.

The present inventicn mvolves the use of structures
(pressure sensors) having pressure-sensitive. variable-
conductance material across proximal ¢ircuit traces in order
to provide variable output. Such variable output is useful for
control of action intensity of electronic imagery in propor-
tion to applied physical pressure in the depression of famil-
iar control surfaces of a two hand held game controller.
Improved methods pertaining to using and manufacturing
game cortrollers are also herein disclosed.
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Applied physical pressure 15 provided by a user of the
present controller depressing a button or like depressible
surface (c.g., cross-shaped key pad or finger depressible
trigger which is commonly a pivotal member) which applies
pressure onio pressure-sensitive variable-conductance mate-
rial which, dependant upon the applied pressure, aliers its
conductivity (i.e., resistive or rectifying properties depen-
dant on pressure sensor material utilized) and thereby pro-
vides analog electrical output proportionai to the applied
pressure. The analog electrical oulput of the variable-
conductance maierial is outpul to an image peneralion
machine as a signal at least representational of the analog
electrical cutput for controtling electronic imagery.

Lxamples of use of the invention {controller} in a game
for controt of actien intensity of the electronic imagery can
be to simply have a simmlated character walk with low
depressive pressure applied, walk faster with increased
depressive pressure applied, and run with a relatively high
depressive pressure applied 1o a single depressible surface
depressible individual button of the controller in accordance
with the present invention. The user car choose the action
inténsity of imagery by applying appropriate depressive
pressure to depressible surfaces of the depressible individual
buttons of the controller. In a second example, a race car can
veer slightly with & low depressive pressure and turn sharply
with 2 high depressive pressure. In an example of typical
right thumb use (or finger of the right hand as is typical in
joystick use) of the controller, variable depressive pressure
can control variable fire rate of a gun or variable jumping
height of a character, ete.

The present invention in one embodiment involves a
game controller sizéd and shaped to be grasped and held
simultanecusty by two hands of a human user with thumbs
of the grasping hands remaining substantially free of grasp-
ing responsibilities. The thumbs are used in depressing a
plurality of depressible surfaces, the depressible surfaces
each at least in-part exposed on the housing outer surface. A
plurality of electricity manipulating devices are contained
within the housing in operable association with the plurality
of depressible surfaces [or manipulating electrnical outputs
with depression by the thumbs (or fingers) of the plurakity of
depressible surfaces and physical pressure applied by the
depression. One or more of the electricity manipulating
devices are analog pressure-sensitive vanable-conductance

-electrical-devices—(sensors)—for varying-eleetrical-oWput—45—jeuied-toelectionics witlioa 1wo tiud Tedd game controller

proportional to varving physical pressure applied by the
user’s thumb or fingers.

The controller of this disclosure, which can be used and
manufactured as hercin described, is a controller which the
user holds or grasps in both hands simultaneously during
operation (depressing of depressible surfaces) of the
controller, and the two handed holding provides advantages
for certain imagery manipulations which cannot be obtained
with single hand held conirollers such as a mouse. The
ability to use and the actual use of two hands simultancously
on a controller allows what T call “full iovolvement™ of the
user, wherein the user can involve both hands in the control
of imagery and utilizing, in general terms, the specialized
abilities of the differentiated halves of his or her brain.
Typically the left hail of the brain of & user mostly controls
the right arm and hand, and the right half of the brain mostly
controls the lett arm and hand. Generally speaking, for most
users of a coniroller, it is much more intuitive and natural to
use the vight hand digits for certain types of comtrol
functions, such as for example, critical fiming of functions
such as those associaled with firing a simulated gun, or
precise Lming in jumping of a simulated character of an

4

electronic game. Typically, the left hand and digits are used
1o control functions which are more spatial in nature, such
as for aiming functions which might be associated with
steering a simulated car, airplane or controlling dircctional

5 movement of a character such as the runring direction of a
simulated person. The present two hand held controller
allows for placement of depressible control surfaces for
certain functions in areas of the controller which are gen-
erally most suitable for typical human users. Additionally, a

10 two handed controller provides the user the advantagecus
ability 1o held the controller in both hands with the controller
in the user’s lap or held in front of the user and free of the
constramts of needing a desk top or like surface on which to
rest the controiler.

15 An object of the present invention 18 1o provide a game
controller having thumb or finger (digif) depressible
pressure-sensitive proportional (i.e. analog) control(s}, thus
the user can control the action intensity of the game imagery
by the degree of pressure exerted on a depressible surface.

Amnother object of the present invention is to provide the
above In a structural arrangement familiar to current game
controller users, thus no secondary expensive proportional
joystick is required when proportional controls are applied
_ 1o a cross-shaped rocker key pad.

20

Another object of the present invention is to provide an
tnexpensive to manufacture analog input controller.
Another object of the present invention is to provide a
game coniroller in which right hand thumb buttons may also
30 be pressure-sensitive proportional (apalog knput) control(s).
Another object of the present invention is to provide an
improved method of using a game controller connected to an
image generation machine with visual display, in which a
user depresses depressible surfaces using band digits on a
35 game copiroller . lo manipulale Imagery on the display,
wherein depressing of at least one of the depressible surfaces
with varying degrees of pressure manipulates imagery of the
display in proportios te the degree of depressive pressure.
Another objeet of the present invention is tc provide a
40 method of controlling action intensity of imagery within a
visual display of the type associated with an electronic game
allowing user manipulation of action of imagery within the
visua! display by way of depressing a depressible surface
onto a pressure-sensitive variable-conductance sensor con-

Page 12 of 20

linked to an image generation machine such as a game
console or computer which in turn is linked to the display,
and wherein depressing of a depressible surface with vary-
ing degrees of pressure varies the conductance of the
S0 pressure-sensitive variable-conductance sensor, thereby the
action intensity of 1he imagery can be proportional to the
degree of depressive pressurc.
Another object of the present invention is to provide an
_ improved method of manufacturing a two hand held type
game controller including installing pressure-sensitive
variable-conductance material for varying electricai output
of circuitry in proportion to user applied pressure to a
depressible surface,
These, as well as additional objects and advantages will

become increasingly appreciated with continued reading and
with a review of the included drawings.

60

BRIEF DESCRIPTION OF THE DRAWINGS

65 FIG. 1 shows a traditional prior art game controller
commonly referred to as a game pad having a left hand area
and a right hand area with the left hand area having a
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cross-shaped rocker pad depressible in four codependant
areas, under each area is an associated On/Off momentary-
On switch (electricity manipulating devices), four switches,
one under each depressible area. The night hand area has
depressible individual butions lecated over On/Cff
momentary-On switches (electricity manipulating devices).

FIG. 2 shows a Nintende N64 prior arl game centroller.
This controller illustrates the growing need for variable or
analog input control in the incorporation of the complex
rotary encoder joystick. This coniroller has typical tradi-
tionat right hand area depressible buttons and also a typical
cross-shaped depressible rocker pad in the lefi hand area.

TAG. 3 shows a cross section view of a resilient dome cap
mounted over a circuit board having a first and 2 secoad
circuit trace including pressure-sensitive variable-
conductance material in a sensor arrangement in accordance
with the present invention.

FIG. 4 shows a top view of first and second conductive
traces with' finger-like traces laying opposed in proximity
with oee another.

FIG. § shows a cross sectional view of a resilient dome
cap operatively associated with pressure-sensitive variable-
conductance material atop Interdigitated traces om a circuit
board in accordance with the present invention.

FIG. 6 shows a top view of first and second interdigitated
circuit traces.

F1G, 7 shows a cross sectional view of a resilient dome
cap supporting and operatively associated with pressure-
sensitive variable-conductance material above interdigitated
traces on a circuit board in accordance with the present
invenlion. )

FIG. 8 shows the sensor of FIG. 7 in a depressed or
activated state.

FIG. 9 shows an exploded view of one controller in
accordance with the present invention.

FIG. 10 is a graph illustrating depressive pressure in
relation or i proportion to the coaductivity of a pressure
sensor, which typically corresponds to action intensity of
imagery on the game display.

FIG. 11 shows a game controller of a traditional format in
accordance with the present invention for example. The
game coniroller is shown connecled by wires to apn image
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simple OfffOn (momentary-On) switches as are commonly
vsed in prior art game controllers, but with the present
invention at least one of the eleciricity manipulating devices
24 is an analog pressure-sensitive variable-conductance sen-
sor 26 for varying electrical output proporticnal fo varying
physical pressure applied by the user’s thumb or fingers on
a depressible surface 22 positioned to apply pressure to
pressure-sensitive variable-conductance material 36 of sen-
sor 26 as will be detailed.

Shown in FIG. 3 is a pressure-sensitive variable-
conductance seasor 26 or analog sensor as it may installed
by a manufactarer within a game coniroller in accordance
with the present invention. Resilieat dome cap 28 is shown
made of rubbery material, such as injection moelded silicone
rubber, mounted over a circuit board 30 having a first circnit
trace 32 and a second circuit trace 34 and including pressure-
sensitive variable-conductance material 36 contacting both
traces 32, 34, and an electrically conductive plate 38 is
shown atop pressure-sensitive variable-conductance male-
rial 36. An underside porticn of depressible surface 22 is
shown atop dome cap 28. Dome cap 28 is a resilient dome
providing a return spring lifting depressibie surface 22 and
provides or serves the purpose in this example of supporting
depressible surface 22 raised upward until manually
depressed to cause the lower or inner surface of dome cap 28
to press against plate 38 which in turn presses against
pressure-sensitive variable-conductance maicrial 36 which,
as will be detailed, changes its conductivity with applied
pressure to alter the conductance of the- electrical path
provided thereby between the first and second conductive
traces 32 and 34 which are in close proximity to ong another
yel separated. Sensor 26 can be used in replacement -of a
simple momentary-On switch within a game conirolier
whercin a momentary-On switch simply closes the circuit
across the first and second traces 32 and 34 while the user
presses on depressible surface 22 and the closed circuit
outputs a known and fixed output {(On or Off, or open or
closed), while with the application of sensor 26 depressing
of depressible surface 22 provides variable electrical fiow
across the first and second circuit traces 32, 34 varying in
proportion to the degree of depressive pressure applied by
the wser’s thumb or finger on the top or wpper exposed
portion of depressible surface 22, Such an arrangement
allows a veltage/current to be applied to first circuit trace 32

Page 13 of 20

generationmachine{game-console-or-personal-computer)—4s—wherein-current-Hows—fromfirst-cireuit-trace—32-through

which drives a display such as a iclevision or compuier
monitor.

BEST MODES FOR CARRYING OUT THE
INVENTION

Referring now 1o drawing F1GS. 3-11 for descriptions of
preferred embodiments and best modes for carrying out the
mvention. As previously mentioned, the present invention
includes a game controlier which is & two hand held con-
troller sized and shaped to be grasped and held simulta-
neously by two hands of a human user with thumbs of the
grasping hands remaining substantially free of grasping
responsibilities so as to be available and useful in depressing
a plurality of depressible surfaces 22 cach at least in-part
exposed on housing 20 to be accessible by the user’s digits.
A plurality of electricity manipulating devices 24 are con-
tained (or at least in past contained} within housing 26 in
operable association with the plurality of depressible sur-
faces 22 for manipulating electrical outputs with depression
by the user’s hand digits (thumbs or fingers) of the plurality
of depressible surfaces 22. Electricity manipulaling devices
24 in this disclosure can be any clecirical device such as

th
(=]
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pressure-sensitive variable-conductance material 36 into
conductive plate 38 through pressure-sensitive variable-
conductance material 36 and into second circnit irace 34.
Voltagefcurrent can be regulated and varied by way of
applied physical pressure such as onio plate 38 to compress
inaterial 36 which aliers the conductivity of the circuii at
least in-part defined by circuit traces 32 and 34.
Pressure-sensitive variable-conductance material 36 is an
tmportant aspect of the present invention. Varizble conduc-
lance can be achieved with materials having either vaniable
resistive properties or variable rectifying properties. For the
purpose of this disclosure and the claims, variable-
conductance means either variably resistive or variably
rectifying. Material having these qualities can be achieved
ulilizing various chemical compounds or formulas some of
which 1 will herein detail for example. Additional informa-
tion regarding such materials can be found in U.S. Pat. No.
3,806,471 issned to R. J. Mitchell on Apr. 23, 1974 describ-
ing various feasible pressure-sensitive variable-conductance
material formulas which can be utilized in the present
invention. While il is generally anticipated that variable
resistive type active materials are optimum for use in the
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pressure senser(s) in the present invention, variable rectify-
ing materials are also usable.

An example formula or compound having variable recti-
fying properties can be made of any one of the active
materials copper oxide, magnesium silicide, magnesium
stamnide, cuprous sulfide, (or the like) bound together with
a rubbery or ¢lastic type binder having resilieni qualities
such as silicone adhesive or the like.

An example formula or compound having variable resis-
tive preperties can be made of tbe active material tungsten

carbide powder {or other suitable material such as molyb-

denum disulfide, sponge iron, tin oxide, boron, and carban
powders, ¢ic.) bound together with a rubbery or elastic type
binder such as silicone rubber or the like having resilient
qualities. The active maleriais may be in proportion 1o the
binder material typically in a rich ratio such as 80% active
material to 20% binder by volume ranging fo ‘a ratio 98% to
2% binder, but can be varied widely from these ratios
dependant on factors such as voltages to be applied, level or
resistance range desired, depressive pressure aniicipated,
material thickness of applied material 36, surface contact
ar¢a between material 36 and conductive Iraces such as
traces 32 and 34, whether an optional conductive plaie such
as plate 38 is 1o be nsed, binder type, manufacturing tech-
nique and specific active material used.

A preferred method of manufacture for portions of that
which is shows in FIG. 3 is 1o creale a sheet of pressure-

sensitive material 36 adhered to a conductive sheet such as-

steel, aluminum or copper, for example, by applying a
mixture of the still fluid material 36, before the binder
material has cured 1o the conductive sheet in a thin even
layer. After the binder material {material 36) has cured and
adhered to the conductive shest, a hole punch is used 10
creale circular disks of the lamination of the conductive
sheet (plate 38) adhered to material 36. The disks may thep
be secured to the circuit board and in coniact with circuit
traces 32 and 34. Securing may be accomplished with the
vse of adhesives such as the same binder such as silicone
rubber or adhesive as uscd iz the formula to make material
36.

Depressible surface 22 can be a button 40 style depress-
ible member such as skown in FIGS. 9 and 1, or depressible
sarface 22 can be an end portion of a four-way rocker or

clarity, depressible surface 22 and electricity ‘manipulating
device 24 are herein described and shown as separale

elements, but they are only necessarily separate’in a fupc-.

tional scose (i.e., physical depressing function verses elec-
trical controlling function). In practical application, depress-
ible surface 22 and electricity manipulating device 24 may
be structured as one part. For example, the upper part of
dome cap 28 protruding through housing 20 couid itself be
exposed to contact by a hand digit to function as the
depressible surlace 22 as shown for example in FIGS. 7 and
8.

FIG. 4 shows first and second electrically conduclive
traces 32, 34 with finger-like traces laying in proximity with
one another which can be the form of ihe first and second
conductive traces 32, 34 of FIG. 3. The spacings between the
conductive [inger-like trace elements shown in FiG. 4 allow
for adhesive which can be used 10 adhere a layer or disk of
pressure-sensitive variable-conductance material 36 to cir-
cuit board 30 if so desired by the manufacturer.

Shown in FIG. 5 is a second pressure-sensilive variable-
conductance sensor 26 or analog sensor embodiment as 1
may be installed by a manufacturer within a game controller

fonr-way key pad 42 as shown in FIGS. 2 and 11_For further o ittty

8

useful with the present inventicn. Resilien! dome cap 28 is
motmied over circuit board 30 having first and second circuit
traces 32, 34 and including pressure-sensitive variable-
conductance material 36 contaciing both traces 32, 34,

s Optional plate 44 is shown atop pressure-sensitive variable-
conductance material 36. An underside portion of depress-
ible surface 22 is shown atop dome cap 28. Depressible
surface 22 is shows in-part supported by housing 28, which
in this example is housing 20 providing lateral support

10 against the side of surface 22 and additionally with surface
22 including a lower flange abutting the underside of hous-
ing 20 and thereby being prevented from escaping housing
20. Optional plate 44 in this arrangement can be a stiff plate
utilized as a physical load distributor to distribute comypres-

15 sive loads received from the underside of dome cap 28 with
depression of depressible surface 22 across material 36 and
not be an elecirical conductor, or aliernatively it can aiso be
an electrical conductor dependant upon the particular thick-
ness of material 36 and or spaced distance between circuit

29 traces 32 and 34 beneath maicrial 36. Plate 44 does not have

io be applied atop material 36 in all embodiments. Circurm-

stances which effect the determination as to whether plate 44

or conductive plate 38 for that matter are used atop material

36 include: the particular formula of materiai 36; dimensions

of the applied material 36; the size, shaped proximity and

layout of the circuit traces in contact with material 36, and
manufacturing considerations such as is material 36 dircctly
applied to plate 44 or 38 in an easily handled disk and then
adhered to the circuit board 30, or applied dizecily to circuit

30 board 30 and traces 32, 34 such as by application in a fluid
mixture (uncured) using a removable mask; or directly
injected onle circuit board 30 such as with injection mold-
ing; or a pill/disk of material 36 is sliced from a cured
cylinder or extrusion of material 36 and the pili/disk adhered

35 to circnit board 30 and/or traces 32, 34; and other manu-
facturing techniques.

FIG. 6 shows a top view of closcly mterdigitated circuit
traces 32 and 34 in a form as may likely be used in the sensor
structures shown in FIGS. 5, 7 and 8.

40  Shown in FIGS. 7 and 8 is a third pressure-sensilive
variable-conductance sensor 26 [ormed as a depressible
individual button which is 2z analog sensor embodiment as
it may be installed by a manufacturer within a game con-
troller or used by a user of the game controller in accordance

[
th

¢ present inventiorn Rubberdome-cap 28 is nrounted
over circnit board 30 having first and second circuit traces
32, 34 and including pressure-sensitive variable-
conductance material 36 on the bottom side of resilient
dome cap 28. An upper ¢xposced portion of dome cap 28 is
50 exposed exterior of housing 20 so that depression by a
thumb or finger of depressible surface 22 canses downward
movement or depression of dome cap 28 (o bring material 36
info contact with lraces 32 and 34. Depressible surface 22 is
shown in-parl supported or laterally stabilized by housing
55 20. Material 36 is not permanenily contacting traces 32 and
34 as is shown in FIGS. 3 and 5, but instead is on the
urderside of dome cap 28 in pill or disk form and raised or
held upward above traces 32, 34 by dome cap 28 unti, as
indicated in FIG. 8, surface 22 is depressed to push dome
60 cap 28 downward to bring material 36 inlo contact with
traces 32, 34 which, under pressure, establishes a conductive
path across traces 32, 34. Also shown in FIGS. 7 and § is the
surface of material 36 which contacts traces 32 and 3 is
convexed which in this particular application provides for
65 the apex of the surface to first contact across traces 32 and
34 [ollowed by material 36 which is flexible deforming with
additional applied pressure to somcwhai flalten-cut and
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contact additional surface area of both traces 32 and 34. This
arrangement of relatively lower initial surface area comntact
followed by additional or a larger surface area contact with
further depression can provide additional conductivity
changes due to rot only the inherent conductivity changes
brought about by pressure applied to material 36 but also by
establishing additional current paths possible by the addi-
tional surface contact area. Material 36 in FIGS. 7 and 8 can
be formed with a lat bottom surface and [unction adequately
without the increasing surface arca effect provided by the
convexed shape shown. Additionally sensors 26 of F1GS. 3,
5, 7 and 8 wili function within the scope of the invention
absent the spring return effect of dome cap 28 wherein
material 36 shown in FIG. 7 would be resting npon iraces 32
and 34 and actuated by depression of surface 22.

In the prior art, rypically a carbon-rich conductive piil or
disk is localed on the underside of a iypical dome cap such
as dome cap 28. In the prior art carbon-rich conductive pills
are emploved as simple On/OfF momentary-On swilches
wherein the pill is depressed by the user onto and across
circuit traces to close the circuit and released to open the
circuil, In the prior art, the carbon-rich pill is a component
of a swiltch that is only an Oo/Off switch. The prior art
carbon-rich conductive pill is commonly used exclusively as
an improved On/Off swiich with the improvement being that
this 1s considered a bounce-less switch not sabjecting the
cirenitry to rapid on/off oscillations at the time of initial
depression. Carbon-rich pitls are typically made of granular
carbon in high concentrations in a silicone rubber binder
producing a resilient conductive material resistant to
mechanical bouncing when depressed onto 2 surface. The
carbon-rich pill is utilized 1o advantage in a simple On/Off
bounce-less switch.

Such a carbon-rich pili, to my knowledge, has never been
vsed or anticipated to be used for an analog sensor to provide
action intensity control of electronic imagery. Neither, 10 my
knowledge, has such a carbon-rich pill ever been used or
anticipated to be used for an analog sensor in a two hand
held game controller. I have discovered that such a carbon-
rich pill or disk can be used, in a novel manner as taught
herein, 48 an analog sensor in a game controller to provide
action Inteasity control of electronic imagery such as that
associated with electronic games. However, a narrow range
of resistivity change found in a {ypical prior ari carbon-rich

an ideal choice as an analog sensor in a human hand
operated controller.

In the range of light depression by a typical wser’s thumb
or finger {i.e., approximately one to six ounces) a carbon-
rich pill as a variable resistor may typically have a range of
resistance from a high value of approximately 3 thousand
ohms to a low value near 10 ohms, which 1s a narrow range
compared 10 a tungsten carbide based material’ 36 which
may typically have a range from approximately 3 million
ohms down 10 a low of approximately 10 ohms. Thus, the
mungsten carbide based material 36 has a range of nearly 3
million obms, while the carbon-rich pill has a range of
nearly 3 thousand ohms, resulting In an improvement of
three meagnitudes (i.e., one thousand times) in range of the
tungsten catbide material 36 over the carbon-rich pill.

Tungsten carbide having an exireme reststance range as a
function of physical depressive pressure aliows for greater
variation (higher resclution) of physical pressure applied
within those levels normal to light use by the thumb or finger
of a typical human user. The variable resistance range of
tungsten carbide is additionally quite stable over a wide
temperature range. Tungsten carbide also has excellen! wear
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characteristics and minimal hysteresis. Therefore, tungsten
carbide 1s z preferred active material for use with the present
invention. )

Within the scope of the invention, maiterial 36 can be
manufactured and fixed in place with numerous processes
not yet detailed, and for example, tungsten carbide can be
mixed with un-crosslinked silicone rubber and extreded
from 2 tool or pressed into a2 cylindricat mold, allowed to
crosslink, and then cut or sliced into disks-or pills of material
36 which can then be placed in appropriate location to circuit
traces 32, 34 or on dome cap 28. Another process is to mix
tungsten carbide or cther suitable material with an injection
moldable silicone rubber and then inject the material onto
any desireable surface such as a membrane surface such as

5 mylat, or circuit board 30 and traces 32, 34, or using an

injection process for creating dome cap 28 with disks or pills
of material 36 thereon, such as could be performed for the
dome cap 28 and material 36 arrangement of FIGS. 7 and 8,
or dome cap 28 can be a flexible/resilient dome cap and
material 36 can be molded either onto the dome cap or onlo
the circuit board, ete. If a metal dome cap is used and is
electrically conductive, one circuil trace such as trace 32 can
make electrical contact with a foot of the deme cap and the
second trace below the approximate cenier of the dome cap
with material 36 positioned between the second trace and the
center of the dome cap such that depression of the dome cap
cllectively sandwiches material 36. :

FIG. 9 shows an exploded view of a controller in accor-
dance with one embodiment of the present mvention. Shown
at the top of the view is an upper portion 50 of housing 20.
Upper portion 50 of housing 20 includes on the right hand
side a pair of circular holes 52 for receiving and in-part
suppaorting (retaining) depressible surfaces 22 which in this
example are battons 40. On the Teft hand side of the housing
top is a cross-shaped opening 54 through the housing for
in-part receiving and supporiing a four-way rocker 42 which
is a depressible surface 22, The depressible surfaces when

-assembled into the housing are in-part exposed on the

housing surface for depressing by the digits of the human
hands. Shown below the housing upper portion 50 is rocker
42 and butions 40. Additionally shown are individual rubber
dome caps 28 beneath button 40 and a [our-gang rubber
dome cap 28 beneath rocker 42 having four codependant
areas. Shown beneath the rubber dome caps is circuit board
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—e————————pillas-a function-of depressive pressure-exerted-makes 00t s —30-having o its left-side-an-array of circuit traces forming

four areas including adjacest circuit traces 32 and 34 in close
proximity to one another for operative engagemeni with
maferial 36 installed by the manufacturcr atop cach of the
four areas which are located such that the four-gang rubber
dome cap can be applied over the four locations of material
36 1o provide a dome cap over each material 36 location.
Rocker 42 can then be located atop the four-gang rubber
dome cap sc that one dome cap 1s located underneath each
one of the four arm structures {four codependant areas) of
rocker 42. Each arm of rocker 42 is placed one arm above
each of the four locations of material 36. Rocker 42 is
supported elevated above material 36 by dome caps, and
when housing 20 is fully assembled with a lower portion 56
of housing, a flange 58 on the lower outward edge of rocker
42 prevents rocker 42 [rom completely passing through
cross-shaped hole 54. Shown on the right side of circuit
board 30 are two locations of applied material 36 installed
by the manufacturer over separated vet in close proximity to
circuit traces 32 and 34. The iwo individual dome caps 28
will be placed one over each material 36 location of the right
side of the board 30, and bulton 40 positioned onto dome
caps 28, the upper surfaces of buttons 40 positioned through
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holes 52 and housing 20 and circuit board 3{ connected ©
one another and housing 20 closed with upper portion 50 and
lower portion 56 affixed together. Also shown on circuit
board 30 is circuit traces 32 and 34 comnecting to active
elecironics 46 instalied by the manufacturer and electronics
46 having the capacity 10 output a signal at least represen-

tattonal of the analog cleetrical output of pressurc-scnsitive .

variable-conductance sensor(s) 26 into output cable 48 lead-
ing to an image generation machine 60 such as a game
console or computer conaected o a display (FIG. 11). Active
electronics 46 (ie., ASIC or micro-controller integrated
circuity, ele.) which in additicn to having normal circuitry of
a typical game controller such as a prior arl coalroller also
has cireuitry for interpreting the analog output of sensor
malerial 36 and converting it into a digital signal (if a digital
signal is desired) which is ouiput to a host graphic genera-
tiop machine via cable 48. For ithe sake of brevity and
because it is well known to those skiiled in the art, this
disclosure does not detail converling analog to digital

signals, i.c., specifically converting the cutput of sensors 26

to a digital 'signal or form for control of imagery. It is
conceivable that within the scope of the invention, circuit
traces 32 and 34 could simply be connected directly to
conductors of cable 48 for outputting a signal at least
representational of the anzloy electrical output of pressure-
scnsitive variable-conductance sensor(s) 26 through output
cable 48 into an image generation machine 60 wherein
active clectronics 46 may be located.

[I1G. 10 shows an idealized graph indicating conductivity
of pressure-sensitive variable-conductance sensor such as
sensor 26 and the corresponding action intensity of imagery
in a game machine as a function of depressive pressure
exerted by the thumb or fingers (digit) onto the depressible
surfaces of a game controller as herein described. The graph
shows that with a low depressive pressure, the conductivity
is alsa low (resistivity ligh), and aclion intensity of imagery
would normally be arranged to be low since the typical user
will normally naturally associate low applied pressure with
low action intensity. As depressive pressure increases so also
increases the conductivity (resistivily lowering) properticn-
ally in a smocth continuous change or analog manner so as
to provide a variable electrical output.

Examples of typical left thumb use of the invention in a
game can be to simply have a simulated character shown on

depressible surface 22 of sepsor 26, walk faster with
increased depressive pressure applied to the depressible
surface 22, and run with a relatively high depressive pres-
sure applied to the same depressible surface 22, with this
being an example of controlling or changing the action
intensity of the imagery proportionally with changes in
depressive pressure applied lo depressible surface 22 of
sensor 26, The user can choose the action intensily of
imagery by applying appropriate depressive pressure. In a
sccond example, a race car can veer slightly with a low
depressive pressure applied 1o surface 22 of sensor 26 and
turn sharply with a high depressive pressure applied to the
same depressible surface 22, In a typical right thumb use and
an example of use of the inveniion, variable depressive
pressure can control variable fire rate of a gun or variable
jumping height of 4 character shown as an image on display
62. Alernatively, the invention in combination with an
electronic game console or PC and display can be arranged
50 the action intensity of 1he imagery is reduced proporticn-
ally to increases or increasing depressive pressure applied on
depressible surface 22 of sensor 26 wherein a simulaled race
car shown on the display travels at a high rate with fitile or
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no depressive pressure applied to surface 22, and is slowed
progortionally to increased or increasing depréssive pressure
applicd by the user to the depressible surface 22 of sensor
26, an arrangemenl wherein the sensor 26 is applied as a
braking system.

FIG. 11 shows a game controller of a traditional format in
accordance with the present invention for example. The
game controller is shown connected by cable 48 to an image
generation machine 60 such as a game console or personal
computer which drives a display 62 such as a clevision,
computer monitor or head-mount display, etc.

Although 1 have very specifically described preferred
structures and best modes {methods).of the invention, it
should be understood that the specific details are given for
examplc to those skilled in the art. Many changes in the
described specifies can clearly be made without departing
from the scope of the invention, and therefore it should be
understood that the scope of the invention is not to be overly
limited by the specification and drawings given for example,
but is to be determined by the spirit and scope and broadest
possible interpretation of the attached claims.

I claim:

1. An improved method of using a two hand heid game
controller structured with a housing formed to be held by a
user in 1wo hands simulianeously, said housing having a
lefi-hand area and a right-hand area, located in said left-band
area is a depressible pad having four codependant areas,
localed in said right-hand area is a plurality of single
individual depressible buttons; said game controller for
centrolling a simulated game character by way of depressing
a portion of said depressible pad and depressing said single
individual depressible buttons; a television displaying said
simulated game character;

wherein the improved method comprises the steps:

providing at least two Qf said depressible buttons as
pressure-sensilive butlons;

depressing said portion of said depressible pad for at
least in part controlling said simmulated game char-
acter;

depressing a first one of said pressure-sensitive with
varying pressure for at least in part varyieg action
intensity of said simulated game character;

depressing a secord one o szid pressure-sensitive with
varying pressure for at leas:t in part varying action
intensity of said simulated game character.

e the-display walk-with-low-depressive pressure-applied-to-a—45—2-An-impreved-method-of using a-two-hand -held game —

controller accerding to claim 1 wherein the action intensity
is at least represented by movemeni speed of said game
character, wherein said game character moves at a first speed
with a first depressive pressure, said game character moves
at a sccond speed with a second depressive pressure, said
sccond depressive pressure is greater than said first depres-
sive pressure, and said second speed is different fromi said
first speed.

3. An improved method of using a two hand beld game
controller according to claim 1 wherein the action intensity
is at least represented by jumping height of said game
character, wherein a first depressive pressure causes said
character to jump a first height, and a second depressive
pressure causes said character to jump a second height.

4. Ao improved method of using a iwo band keld game
controller according to claim 1 wherein said game characier
is a simulated car, said car is slowed proportionally 1o
increasing depressive pressure.

5. An improved method of using a two hand held game
controller according to ¢laim 1 wherein said game character
is a simulated gun, said varying pressure for varying fire rate
of said gun.

Page 16 of 20.
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6. An'improved method of using a two hand held game
controler structured with a housing formed to be held by a
user in two hands simultaneocusly, said bousing having a
left-hand area and a right-hand area, located in said right-
hand area is a plurality of single individual depressible
buitons; said game controlter for controlling a simulated
game character by way of depressing said single individual
depressible bultcns;

wherein the improved method comprises the steps:

providing a1 least two of said depressible butlons as
pressure-sensitive buttons;

depressing a first one of said pressure-sensitive with
varying degrees ol pressure for at least in part
varying aclion intensily of said simulated game
character;

depressing a second one of said pressure-sensitive with
varying degrees of pressure for at least in part
varying action intensity of said simulated game
character.

7. An improved method of using a two hand held game
controller according to claim 6 wherein the action indensity
is at least represented by jumping beight of said game
character, wherein a first depressive pressure causes said
character to jump a first height, and a second depressive
pressure causes said character 1o jump a second height.

8. An improved method of using a two hand held game
controller according to claim 7 whercein said housing further
supports in said lefi-hand area a depressible pad having four
endependant areas, and

wherein the improved method comprises the siep:

depressing a portion of said depressible pad for ai least
in part controlling said simulated game character.

9. An improved method of using a two hand beld game
controller according to claim § wherein said game character
ijs a simulated car, said car is slowed proporiionally to
increasing depressive pressure,

10. An improved method of using a two hand held game
controller according to claim 9 wherein s2id housing further

supports in said left-hand area a depressible pad having four.

codependant areas, and
wherein the improved method comprises the step:
depressing a portion of said depressible pad for at least
in part steering said car.
11._An improved_method for controlling game imagery
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13. An improved methed for controlling game imagery
with a game control according to claim 12 wherein said
improvement furiher comprises the step of:

providing variable action intensity of said game imagery

at least in part controfled by pressure-sensitive variable
depression of a third one of said buttons.

14. An improved method for controlling game imagery
with 2 game conirol according to claim 13 wherein said
improvement further comprises the slep of: _

providing variable action intensity of said gatne imagery

at least in part controlled by pressure-sensitive variable
depression of a fourth one of said buttons.

15. An improved method for controlling game imagery
with a game control according to claim 14 wherein said
improvemment further comprises the step of:

providing vartable action intensity of said game imagery

at least in part controlied by pressure-sensitive variable
depression of a fifth one of said buttons.

16. An improved methed for controlling game imagery
with a game costrol according to claim 12 further wherein
said housing supporls in said left-hand area a depressible
pad having four codependant areas, and

wherein the improved method comprises the step:

depressing a portior of said depressible pad for at least
in part controlling said game imagery.

17. An improved method for centrolling game imagery
with a game control according to claim 16, wherein said
image generation machine is a game cogsole.

18. An improved method for controlling game imagery
with a game control according to claim 17, wherein said
game imagery includes a simulated game character.

19. An improved method for controlling game imagery
wilh a game conlrol according to claim 18, wherein said
variable depression of one of said butions causes variable
jumping height of said game character.

" 20. An improved method for controlling game imagery
with 2 game control according 1o claim 18, wherein said
varlable depression of one of said buttons causes variable
firing rate of said game character.

21. An improved method for conirolling game imagery
with a game control according to claim 18, wherein said
simulated game characier is a vehicle and said variable

_depression of one of said butloss causes variable speed of

said vehicle.

with a game control, said game control at least in part
conirotling imagery created by an image generation
machine,

said game control of the type having a housing designed

to be held in two hands simulfaneously, said housing
having a right-hand area and a left-hand area, locaied in
satd right-hand area are dspressible single individual
buttons, said buttons posilioned to be depressed by a
user’s right hand thumb, depression of suid buttons is
for controlling suid imagery; said improvement com-
prises the step of:
providing variable action intensity of said game imag-
erv al least in pan controlled by pressure-sensitive
variable-conductance of one of said buttons.

12. An improved method for controlling game imagery
with a game conirol according Lo claim ¥1 wherein said
improvement further comprises the sicp of:

providing variable action intensity of said game imagery

at least in part controtled by pressure-sensitive variable
depression of a second one of said buttons,

providing [or said buttons to depress pressure-sensilive

variable-conductance material.

45

s0

60

22. An improved method for controlling game imagery
with a game control according to claim 21, wherein said
vehicle is a race car.

23. A game contrel comprising:

2 housing to be grasped and held simuktanecusly by two
hands of a human user during use, said housing includ-
ing a right-hand area and a left-hand area, said right-
hand area being an area for grasping by the user’s right
hand, said left-hand area being an area for grasping by
the user’s left hand;

a plurality of depressible electricity manipulating devices
¢ach at least in-part exposed on said housing, at least
some of said plurality of eleciricity manipulating
devices positioned on said housing 1o be within reach
of the user’s right-hand thumb;

at icast onc of said ¢lectricity manipulating devices is a
pressure-sensitive variable-conductance sensor oper-
able by a depressible individual button located within
said right-hand area and reachable by the user’s right-
hand thumb, said variable-conductance sensor includ-
ing means for crealing an analog electrical signal
representing varying applied physical pressure;
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at least one of said electricity manipulating devices
including means for creating an On/Of signal; each of
said electricity manipulating devices clectrically con-
.nected to

electronics means for at least reading the signals of said

electricity manipulating devices.

24. A game control zccording 1o claim 23 wherein said
electronics means further for reading said at least one of said
electricity manipulating devices including means for creat-
ing an On/Off signal, exclusively as an On/Off swiich.

25. A game control according to claim 23 wherein the
signals represent operation of said variable-conductance
Sensor.

26. A game control according o claim 23 wherein said
electronics means imcludes an ASIC, and said pressure-
sensitive variable-conductance sensor further includes a
resilient dome cap carrving a conductive material on an
underside of said dome-cap, said conductive material having
a deformable shaped surface, wherein with a first level of
applied pressure to said button said deformable shaped
surface eslablishes a first clectrical contacl arca, with a
second level of applied pressire to said button said deform-
ahle shaped surface establishes a second electrical cantact
area, said second cleclrical contact area is larger than said
first electrical contact area and electrical resistance of said
sensor Is larger with said first level of applied pressure than
the electrical resistance of sajd sensor with said sceond level
of applied pressure.

27. A game control according 1o claim 26 wherein at least
four of -said electricity manipulating devices are pressure-
sensitive variable-conductance sensors operable by four
depressible individual buttons lecated within said right-hand
area and reachable by the user’s rght-band thumb.

28. A game control according to claim 23 wherein said
electronics means is furlher for reading at least one of said
electricity manipulating devices exclusively as an On/Off
switch. .

29. A game control according 1o claim 23 wherein at least
two of said eleciricity manipulating devices are pressure-
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ing a right-haid area and a lefi-hand area, said right-
hand area being an area for grasping by the user’s right
hand, said left-hand area being an area for grasping by
the user’s left hand;

a plurality of depressible electricity manipulating devices
each at least in-pari exposed on said housing;

at least one of said electricity manipulating devices posi-

tioned within said right-hand area is a pressure-

sensitive variable-conductance sensor actuated by a

single independent button, said sensor comprising:

a depressible resilient dome cap positioned over

conductive material positioned in proximity to

circuit trace mears for conducting electricity, said
resilient dome cap depressible to elecirically contact
said conductive material with said circuit trace
means, said pressure-sensitive variable-conductance
sensor for crealing analog outpul proportional 1o
varying physical pressure appiied 10 szid senser; said
sensor electrically coneected to

active electronics means for interpreting the analog
output of said pressure-seansitive variable-
conductance senscr.

36. A game control according to claim 35 wherein an
inner surface of said dome-cap has an apex.

37. A game control according to claim 36 wherein said
dome-cap is flexible and under increasing pressure saic apex
flattens 1o conlact additional surface area to provide con-
ductivity changes of said sensor.

38. A game control according 1o claim 35 wherein said
conductive malerial is carried within said dome-cap, said
conductive material is shaped 1o include an apex.

39. A game control according to claim 38 wherein said
conductive material is flexible and said apex flattens with
additional physical -pressuze causing additional contact area
for providing resistance changes of said sensor.

40. A game control comprising:

a housing to be grasped and held simubtaneously by two

hands of a humman user, said housing including a right-
hand area and a lefi-hand area, said right-hand arca

sensitive variable-conductance sensors operable by two 4o N X o .

depressible individual buttons located within said right-hand being an area for grasping by the user’s right hand, Sal‘_d

area and reachable by the user’s right-hand thumb, and said Je[i-hand area being an area for grasping by the user’s

sensors include pressure-semsitive variable-conductance lelt hand;

material. a plurality of depressible electricity manipulating devices
"D%Agamc—ean&rekaeeefdiﬂgt&e}a'my2&whercirksai&—4577————@?“&al—lﬁa5Lin:PHLe—XPﬁﬁﬂd&llﬁaidfh‘lllﬂﬂ2'

¢lectronic means also is for outpuiting to a game console
information representing the signals, and the signals repre-
senl operation of said pressure-sensitive variable-
conduciance Sensor.

31. A game control according to claim 38 wherein said
electronic means includes an ASIC, and s2id sensor includes
pressure-sensilive vanable-conductance material.

32. A game control according to claim 31 wherein al least
four of said electricity manipulating devices are pressure-
sensitive variable-conductance sensors operable by four
depressible individual buttons located within said right-hand
area and reachable by the user’s right-hand thumb.

33, A game control according to claim 30 wherein said
pressure-sensitive variable-conductance sensor includes
conductive frace means for conducting electricity.

34. A game control according 1o claim 33 wherein saxd
conductive trace means includes a first circuit trace and a
second circuit trace, the traces connected by a conductive
material.

35. A game control comprising:

a housing 10 be grasped and keld simulianeously by two

hands of a human user during use, said housing includ-
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ai least one of said eleciricity manipulating devices is a
pressure-sensitive variable-conductance sensor ocated
in said right-hand arca [or being depressed by the user’s
right-hand digit, said pressure-sensitive variable-
conductance sensor including means for creating an
On/Of oviput, and with varied pressure creating an
analog output;

aclive electronics means for al leasl inlerpreting the
outputs of said pressure-sensitive variable-conductance
SCNROI.

41. A game control according to claim 40 wherein said
electronics means includes an ASEC, and said pressure-
sensitive variable-conductaace sensor includes flexibie
material having a substantially convex surface, said material
deforming with additional pressure to flatten causing contact
of additional surfacc arca to provide conductivity changes of
sald sensor.

42. A gpame control according to claim 41 wherein at least
two of said electricily manipulating devices are pressure-
sensitive variable-conductance sensors operable by two
depressible individual buttons located within said right-hand
arca and reachable by the user’s right-hand thumb.
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43. A game control according to claim 40 wherein at least circuit trace, said conductive material contacting between
two of said eleciricity manipulating devices are pressure- said first circuit trace and said second circuit trace.
sensitive variable-condvctance sensors operable by two 59. A game control according 1o claim 58 wherein a four
depressible 1ndivicual buttens located within said right-hand way rocker is located in said left-hand area of said housing.
area and reachable by the user’s right-hand thumb. s 60, A game control according to claim 59 wherein said
44. A game conirol comprising: game control at least in part conirols
a housing to be grasped and held simultaneously by 1wo ‘an image generation machine,
hands of a human user during use, said housing includ- said means for outputting information -communicates
ing a right-hand area and a left-hand area, said right- from said game control 1o said image generation
hand arez being an area for grasping by the user’s right 10 machine. ) )
hand, satd lefi-hand area being an arca for grasping by 61. A game control according to claim 60 wherein said
the user’s lefl hand; _ image peneration machine is a game console at jeast in part
a plurality of depressible electricity manipulating devices for controlling imagery dispiayed by a television.
each at leasl in-part exposed on said housing; 62. A game control according 1o claim 61 wherein a
at least one of said electricity manipulating devices posi- . second analog sensor is positioned within said right-hand
tioned within said right-hand area is a pressurc- ~ arca of said housing, said second analog sensor actuated by
sensitive analog sensor actuated by variable depression variable depression of a second single individual button.
of a single individual button, said analog sensor com- 63. A game control according te claim 62 wherein a third
prising: analog sensor is positicned within said right-hand area of

said housing, said third analog sensor actuated by variable
0 depression of a2 third single individual bullon,

64. A game control according to claim 63 wherein said
conductive material is pressure-sensitive variable-
conductance material, and a fourth analog sensor 1s posi-
tioned within said right-hand area of said housing, said

a depressible resitient dome cap, said dome cap posi- 2
tioned over

a sheet, said sheet positioned over

a board;

said gamc control further including means for reading a

signal from said analog sensor; 25 fourth analog scnsor actuated by variable depression of a
means for outputting information representing said signal. fourth single individual button,
45. A game control according 1o claim 44 wherein said 65. A game control according {o claim 64 wherein a fifth
beard is a circuit board supporting elecirical circuit traces. analog sensor is positioned within said right-hard area of
46. A game control according to claim 45 wherein said said housing, said fifth analog sensor actuated by variable
dome cap has a deformable subs[ann'a]ly convexed surface 30 depressi(m of a ik singic individual bullen.
having an apex located 10 contact said sheet. 66. A pressure-sensitive variable~conductance sensor for a
47. A game conlrol according 1o claim 46 wherein said control device, said sensor comprising;
sheet is a non-conductive sheet supporting conductive mate- a depressible resilient dome cap having a surface with an
rial. apex positioned above
48. A game control according to claim 47 wherein said 35 circuit trace means for conducting electricily; said resil-
conductive material is located to contact said circuit traces. ient dome cap depressible for creating amalog output
48. A game control according 1o claim 47 wherein said praportional to varying physical pressure applied 1o
circuit traces are interdigitated. : said dome cap; said surface with an apex is flexible,
50. A game contro} according to claim 49 whercin said deforming with additiomal physical pressure to fatten
conductive malerial is pressure-sensitive variable- 45 and cause additional surface area contact to provide
conductance material, and a four way rocker is located in changes in electrical condudtivity in said sensor; said
said left-hand area of said housing. sensor clectrically connecied o
51. A game control according to claim 50 wherein said active electronics means for interpreting the electrical
game control at least in parl contyols conductivity of said sensor.
e ap-hmage-generation-machine, — 35— 67 Apressure-scnsitive variable-conductance sensor for a

said means for outputting information communicates control device according to claim 66 wherein said sensor is
from said game control to said image generation depressible by force applied by a single digit of a human

machine, user’s hand.

52. A game control according to clajm 51 wherein said 68, A pressure-sensitive variable-conductance sensor for a
image peneration machine is a game console at least in part sp control device according 1o claim 67 wherein said active
for controlling imagery displayed by a television, electronics means at least includes an ASIC, and said

53. A game control according to claim 52 wherein a elecirical conductivily is resistive in nature.
second analog sensor is posilioned within said right-hand 69. A pressure-sensitive variable-conductance sensor for a
area of said housing, said second aralog sensor actuated by control device according o claim 67 wherein said confrol
variahle depressicn of a sccond single individual button, 55 device is a game control device including a housing to be

54. A game control according to claim 44 wherein said grasped and held simultaneously by two hands of the human
dome cap supports conductive material, user during use, said housing including a right-hand area and

55. A game control according to claim 54 wherein said & left-hand area, said right-hand area being an area for at
conductive material has a deformable substantially con- least grasping by the user’s right hand, said left-hand area
vexed surface having an apex. s0 being an area for at least grasping by the user’s feft hand,

56. A game control according to claim 55 whercin said said sensor located in said right-hand area to be depressed by
sheet is a non-conductive sheet supporting conductive mate- the human user’s right-hand thumb.
rial. 70. A method of manufacturing a game control, including

57. A game control according 1o claim 56 wherein said the sieps:
conductive material is contacting circuit traces. 65  a) providing a housing shaped to be held simultaneously

58. A game control according 1o claim 57 wherein said by two hands of a human user, said housing formed

circuit traces comprise a first circuit trace and a sccond with a right-band area and a left-hand area;
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b) assembling electronics into said housing;

¢} installing electricity manipulating devices connected to
said electronics;

d) positioning said electricity manipulating devices 5

in-part exposed on said housing to be depressed by
digits of the human user’s hand;

e) installing imte said right-hand area of said housing at
‘least two single individual button depressible pressure-
scnsitive variable-conductance analog sensors, said
sensors conoected to said electronics, said sensors
independently depressible by a single digit of a human
user’s right hand.

71. A methed of manufacturing a game control according

to claim 70 further including the step

installing resilient dome caps located 1o be operational
with pressure-sensitive material of said pressure-
sensitive variable-conductance analog sensoss.

72. A melhod of manulacturing a game control according

10 claim 70 further including the sicp

10

15

20

installing injection molded rubber dome caps located to
be operational with said pressure-sensitive variable-
conductance analog sensors.
73. A method of manufacturing a game conirol accerding
to claim 72 further including the step

installing in said left-hand area of said hovsing a depress-
ible pad associated with four of said eleciricily manipu-
lating devices.

74. A method of manufacturing a game control according
to claim 73 iecluding the step: providing said pressure-
sensitive variable-conductance analog sensors with conduc-
tive malerial having a convexed surface, and further, pro-
viding said conductive material as flexible material
deformable with physical pressure to increase contact area
resulting in lowering electrical resistance.
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