A CONTROLLER FIELD The present invention relates to a controller,
.particularly though not solely to a game controller. 5 BACKGROUND A
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a physical device or a computer simulated device requiring navigation.

Many new gamers or experienced gamers may find themselves not knowing their
location or may loose control of their screen position during game play. The use of
15  thumbs may provide accurate positioning after great amounts of practice to locate a
moving target or coordinate. Misuse of the thumb control may cause simulator
sickness or motion sickness thus causing headaches or tunnel vision. This may be

caused by the improper control of the thumb sticks not coordinating with brain activity.

20  International Patent publication number WO2005103869 discloses a game controller

with two handles connecied by a ball joint.

SUMMARY OF THE INVENTION

In general terms the present invention provides a controller with a more intuitive control
25  of desired actions. The controller has a coupling mechanism which provides up to eight

directions of motion while providing accurate manipulation of a physical device or a

computer simulated device using both hands. This may have the advantage of

improved positional accuracy and reduced simulation sickness.
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1 The controller may sense the relative novenent of one handle relative to
ianother handle with up to eight directions of notion. 5 The controller may
‘control novenent of a physical device or a virtual device within a

conput er environnent. The controller may have four sensors each having two
.directions of notion for detecting novenent. The controller may have two
handl es, each handl e being gri pped by a user's hand. The handl es may be
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prevent the t i ng device el ng opera
four directions of motion.

The gimbal may provide pivotable motion of one handle relative to the other similar to
that of a universal joint. The telescoping device allows one handle to be translatable
15 relative to the other handle and the telescoping device becomes rotatable relative to
the gimbal providing rotation of the other handle relative to the telescoping axis while
one of the two handles becomes fixed. Thus the combination of the gimbal and the
telescopic device may give six directions of relative rotatable mdtion. similar to that of a
ball joint, with the addition of two directions of relative translation motion.
20
The handles may be symmetrical and have a shape similar to a foot silhouette or tear
drop. One of the handles may contain a ball socket while the other handle contains a
section of a ball portion that correspond to the ball socket to simulate a ball joint. A
resilient member may be between the handles to hide the felescoping device and

25  simulated ball joint.

The telescoping device may have a lock to prevent the telescoping device from being

operated.



2 Each handle may include a thunb cavity where buttons, a D pad, or any
other controller nodule may be installed or projected. Each of the handles
‘may be provided wth additional trigger buttons for the index fingers. 5
The controller may be applicable to video ganes, sinulation, artillery,
.robotics, any formof vehicle, or conbinations thereof. in a first
specific expression of the invention there is provided a controller as
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a control 'er accor |rs exanp enbodi ment; Figure 1A shows a

top vigw of the Ieft handle of the controller; Figure 1 B shows a right
side view of the left handle of the controller 20 Figure 1C shows a top

view of t ke bol t S 'be {ppl‘i P%ré Y (ﬂggnéjalnies s%&!g{% Jahn'%a m@"%ﬁot?&@ !ar? ”E”' ¢

vi ew of the bottonrs han I gure an |sohet
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view of the ginb e telescoping device; Figure 2A shows a back view
of the isonetric view shown in Figure 2. 25 Figure 2B shows a top view of
Figure 2A; Figure 2C shows a cross-sectional vie of Figure 2B; Figure 3

shows an ilﬁgq@trsbgciﬁé %r@ésicﬁ'r dfitﬁé angerYo%rthglfe ié B%v@e%aédntroller as claimed in

10  claim 1 or claim 25.

BRIEF DESCRIPTION OF THE DRAWINGS
In order that the invention may be fully understood and readily put into practical effect
there shall now be described by way of non-limitative example only, example
16  embodiments described below with reference to the accompanying illustrative drawings
in which:
Figure 1 shows a top view of a controller according to a first example embodiment;
Figure 1A shows a top view of the left handle of the controller;
Figure 1B shows a right side view of the left handle of the controlier;
20  Figure 1C shows a top view of the bottom shell of the left handle;
Figure 1D shows an isometric view of the bottom shell of left handle;
Figure 1E shows an isometric view of the bottom shell of the right handle;
Figure 2 shows an isometric view of the gimbal and the telescoping device;
Figure 2A shows a back view of the isometric view shown in Figure 2.
25  Figure 2B shows a top view of Figure 2A;
Figure 2C shows a cross-sectional vie of Figure 2B;
Figure 3 shows an isometric view of a first cover of the gimbal;

Figure 4 shows an outer frame of the gimbal;
3



Figure 4 shows an outer franme of the ginbal; 3 Figure 5 shows an isonetric
,view, of the anti-rotation stud; Figure 6 shows an isonetric back view of

't he second cover of the ginbal; Figure 7 shows an isonetric front view of
t he second cover; Figure 8 shows a side view of the second cover; 5 Figure
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first Ban(ﬂigehrg% sfows a front view of the cap shown in Figure 13;
Figure 15 shows an isometric view of the leaf spring;
Figure 16 shows a front view of the outer member of the telescoping device;
Figure 17 shows an exploded view of a cap, a spring blocker and an outer member of a
telescoping device;

15  Figures 18a-18c show the movements of the right handle relative to the left handie; and

Figure 19 shows an schematic showing a set up of control.

DETAILED DESCRIPTION

A controller 1 according to the first example embodiment pertains to spatial control of at
20 least one physical device or at least one computer simulated device. The controller

communicates with a computer and converts physical movement into electrical signals

providing control of the physical device or the computer simulated device. The

controller allows a user to steer, fly, or move in three dimensions.

25  For example Figure 1 shows the controller 1 having a left handle or first handle 2a, a
right handle or second handie 2b, and a resilient member 1a. The handles 2a, 2b are
shaped to be comfortable for the user to hold, for example a foot silhouette or tear drop

shape.



ri ght handl e or second handle 2b, and a resilient nmenber 1 a. The handl es
2a, 2b are shaped to be confortable for the user to hold, for exanple a
foot silhouette or tear drop shape. 4 The controller 1 includes a nunber
of sensors to detect the novenent of the first handle 2a relative to the
.second handl e 2b. As seen in Figures 18a-18c eight directions of nDtion or
4 degrees of freedomare able to be detected In Figure 18a, a counter
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resilient
41b of the right handle, relative to the fixed point 40, are the fifth and sixth directions of

motion, or third degree of freedom. This is detected by sensor 6a in Figure 2a as is
15  described later. In Figure 18b, a clockwise movement 42a and a counter clockwise
movement 42b are the seventh and eighth directions of motion, or fourth degree of

freedom. This is detected by sensor 6b in Figure 2a as is described later.

The resilient member 1a is interposed between the handles 2a, 2b so that when the
20  right handle 2b moves towards the left handle 2a debris is avoided from entering the
handles. It is contemplated that the resilient member 1a is a booth or a sealing bellows
which provides a biasing force when retracted. The resilient member 1a is attached
between the handles in any form as well known to those in connecting booth or resilient
bellows. In particular, ends of the resilient member 1a can be snapped into
25 corresponding grooves and held in place with snap rings or held in placed by capping

halves of the shells forming the handies.



bellows. In particular, ends of the resilient nmenber |a can be snapped into
.25 correspondi ng grooves and held in place with snap rings or held in

pl aced by capping halves of the shells form ng the handles. 5 Figure 1A
shows the left handle 2a having a thunb cavity 2b, at |east four buttons
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spring bl . , a pivot projection 2a2. The spring blocker 2al acts as
a stopper%ggné%%i cal spring 9, shown in Fig. 2, for the spring 9 to rest
on. The spring blocker 2al of the top shell 2x, when in conmbination wth
anot her spring bl ocker 2al of the bottom shell 2y, house the spring 9. A
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electric circuitry 3 to the controller may be battery operated. For instance, a battery
pack can be installed to the top shell of either or both of the handles 2a, 2b. The
15  bottom shell 2y further contains a spring blocker 2a1, a pivot projection 2a2. The
spring blocker 2a1 acts as a stopper to a conical spring 9, shown in Fig. 2, for the
spring 9 to rest on. The spring blocker 2a1 of the top shell 2x, when in combination
with another spring blocker 2a1 of the bottom shell 2y, house the spring 9. A key 2a3
projects from the pivot projection 2a2 which serves to rotate a fourth potentiometer 6d
20  shown in Figure 2A and mounted to the outer member 12. The fourth potentiometer 6d
is controlled by the pivotal motions 40a, 40b, as shown in Figure 18a, to control either
yaw, roll, steering, or camera view. For instance, the pivotal motions 40a, 40b of the
handle would respectively control right and left sight in a shooter game, control yaw in
a flying object, or steering of a car. Although, not shown, the upper shell 2x contains a
25  similar spring blocker 2a1 and a similar pivot projection 2a2 without the key 2a3 as
shown in the lower shell 2y. The bottom shell 2y further comprises a conical opening

2a4 containing part of the telescoping device 200 as shown in Figure 1C.



handl e woul d respectively control right and left sight in a shooter gane,
.control yawin a flying object, or steering of a car. Al though, not shown,
't he upper shell 2x contains a 25 simlar spring blocker 2al and a simlar
pi vot projection 2a2 without the key 2a3 as shown in the | ower shell 2y.
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, nprising the inner enber o e gimoal.  The

anti-rot atﬁjapr{é $4 U)(li two half cylinders 10c¢, 30g and an anti-rotation stud 24. The outer frame

12 is in this exemplary view as being rectangular however other shapes are

15  contemplated. The outer frame 12 contains two pairs of opposed openings 12c¢ that

allow the outer frame 12 to pivot relative to the left handle 12a and respectively allow

the pivot projections 2a2 of the upper and lower shells of the left handle to be inserted.

One of the pairs of opposed openings allow the inner member of the gimbal to rotate

relative to the outer frame 12. The anti-rotation stud 24 is embedded between the two

20  half covers 10, 30 comprising the inner memBer of the gimbal. The anti-rotation stud

24 shown in Figure 5 comprises a non-circular portion 24a and a circular portion 24b.

A key 24c projects from the circular portion 24b to rotate a third potentiometer 6¢

mounted to the outer frame 12 as seen in Figure 2A. The third potentiometer 6¢ is

controlled by the pivotal motions 43a, 43b of the right handle relative to the left handle

25 at fixed point 40. The pivotal motions 43a, 43b can represent roll or yaw. It is

contemplated that the pivotal motions 43a, 43b can respectively represent left

movement and right movement of a player in a video game, steering of a vehicle, or

controlling left and right camera view or camera sight.
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24 shown in Figure 5 conprises a non-circular portion 24a and a circul ar
.portion 24b. A key 24c projects fromthe circular portion 24b to rotate a
third potentiometer 6c nounted to the outer frame 12 as seen in Figure 2A
The third potentiometer 6¢c is controlled by the pivotal motions 43a, 43b
of the right handle relative to the left handle 25 at fixed point 40. The
pi votal notions 43a, 43b can represent roll or yaw It is contenplated
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wall 10i having a through opening 10g. The wall 10i supports a second potentiometer

6b as seen in Figure 2A. The first half cover 10 further includes a radial arcuate

15  opening 10j to allow end portions of a leaf spring to extend thus retaining the leaf

spring in place.

The second half cover 30 of the inner frame contains similar features as those found in

the first half cover 10, as seen in Figure 3. The second half cover 30 similarly contains

20 a body 30a, several fastener openings 30b, a shallow circular opening 10h delimited
by two opposed limiters 10d for setting forth the same range of motion of the
telescoping device 200. The cover 30 further includes the same anti-rotation cavity

10e that corresponds to half the shape of the non-circular portion 24b of the anti-
rotation stud 24. The anti-rotation cavity 10e blends with a circular cavity 10f

25  corresponding to half the shape of the circular portion of the anti-rotation stud 24. The

| cover 30 further includes a rotating cavity 30c and a through opening 30d in the body
30a. A spring delimiter opening 30e extends from one side of the body to the rotating

cavity 30c which contains two opposed delimiters 30f which act as stoppers for the leaf
8



the first half cover 10, as seen in Figure 3. The second half cover 30
.simlarly contains 20 a body 30a, several fastener openings 30b, a shall ow
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8

41a, 41b, as seen in Figure 18a, relative to the outer member 16. These left and right
15 movements 41a, 41b, alternatively, can be reconfigured to control up and down motion
of an object, to control throttle of a helicopter or any flying machine, or acceleration of a
car. The movements 41a, 41b were intuitively associated, for inétance, to forward and
backward motion of a player as a way to provide exercise or therapy to a user of the
controller. The outer member 16 further contains at least one axial slot 16e along a
20 quadrant of the cylindrical body 16a to receive a spring stopper 5 to be encapsulated
by a cap 20 as shown in Figure 17. The body 16a further contains a retaining opening
16d which prevents the outer member 16 from sliding or turning once fixed to the right
handle. The axial opening 16g contains a spring pusher 16f integral with the cylindrical
body 16a. It is contemplated that the spring pusher 16f can be separated from the

25  body 16a.

The inner member 18 comprises a shaft 18a, an annular flange 18d, a first retaining

flange 18b, a second retaining flange 18c spaced along the shaft 18a, and a twisted
9



of an object, to control throttle of a helicopter or any flying machi ne, or
.acceleration of a car. The novenents 4la, 41b were intuitively associ ated,
for instance, to forward and backward notion of a player as a way to

provi de exercise or therapy to a user of the controller The outer nenber
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as seen in Elgure
respectively representing up and down sight in a shooter game or driving game, or

representing pitch to control a helicopter or airplane. A key 18L projects from one end
15  of the inner member 18 of the telescoping device engaging the second potentiometer

6b, as seen in Figure 2C.

The leaf spring 28, shown in Figure 15, comprises a cylindrical loop 28a terminating at
each end with a hook projection 28b. The hook projection 28b becomes sandwiched
20 between the two half covers 10, 30 which allow the inner member of the telescoping
member to be biased to a neutral location. When the telescoping device 200 rotates in
one direction, one of the hook projections 28b disengages from one of the delimiters
30f while the other hook projection 28b engages with the spring carrier 18g to flex the
spring 28.
25
The description contemplates that the coupling device 100 is interposed between the
two handles such that the gimbal 150 is pivotally fixed to the left handle, or vice versa,

and the telescoping device 200 is fixed to the other corresponding handle.
10



respectively representing up and down sight in a shooter gane or driving
.gane, or representing pitch to control a helicopter or airplane. A key 18L
‘projects fromone end 15 of the inner nenber 18 of the tel escoping device
engagi ng the second potentionmeter 6b, as seen in Figure 2C. The | eaf
spring 28, shown in Figure 15, conprises a cylindrical |oop 28a term nating
at each end mﬁth a hook projection 28b. The hook projection 28b becones
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or both. may be'conver : éﬁnpatlble wth a
ganme 5 consol e or computer which processes the digital signals to thereby
control the notion or sight of a virtual character. The gane consol e or
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crouching, flying, zooming a viewer’s sight, etc. Also, more buttons than those shown

can be implemented.

15 Numerous modifications can be made to the controlier, depending on the appilication.
For instance, the resilient member 1a, interposed between the handles 2a, 2b, can be
avoided. The resilient member 1a can also take any resilient shape. While Figures 2,
2a, provides for the controller without the locking device for locking the position of the
telescoping device 200, an embodiment can be construed with a locking device. The

20  handles 2a, 2b each can have more than one cavity 2f to conform to at least one finger
except the thumb. The non-circular portion 24a of the anti-rotation stud 24 although
shown being rectangular can take any shape that prevents rotation. The quantity of the
spring stopper 16f, 5 can be more than one and be respectively integral or separated
from the outer member of the telescoping member and cap. The leaf spring 28 that

25  biases the rotatable telescoping device 200 can be of any other form as long as the
telescoping device 200 retracts to a neutral position. The spring 28 can simply be
replaced with two springs and be embedded between the first half cover 10 and the

second half cover 30 instead of being outside the inner member of the telescoping
11



crouching, flying, zoomng a viewer's sight, etc. Also, nore buttons than
.those shown can be inplenented. 15 Nunmerous nodifications can be nmade to
the controller, depending on the application. For instance, the resilient
menber |a, interposed between the handl es 2a, 2b, can be avoided. The
resilient genper
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of ruti)gertc&mrig%lnpl y be 5 made of any other known resilient material. The

anti-rotatron stud 24 although being separate fromthe first half shell 10

and the second half shell 20 can be integral with either half shell or
shared between the half shells. The potentioneters 6a-6d can be

Lgﬁﬁ?f;bvqlh% C%Bb'lnwtgergeéﬂa%isﬁp¥0d( Qa()er\g\]sonEé Qr?\(/jlsigrr\e i(r)1 osgnde (Iiigltin%%rr\i sSLPc%QHaIItQﬁe
left handle can simply be replaced with any form of housing and entirely avoiding the
left handle. This modification simply will allow one to place the unit attached between

15  two separate handles where the housing becomes mounted to one handle and the

telescoping device becomes mounted to a second handle.

The electronics and corresponding software may be used to calibrate the controlier.
Each of the potentiometers 6a-6d can be configured to electrically convert motion such
20  that at least one of the potentiometers converts motion from a neutral position into
forward motion when the potentiometer rotates clockwise or when the potentiometer
rotates counter clockwise into backward motion, or vice versa, preferably caused by
the telescoping device 200. The potentiometers 6 can be substituted for other sensors.
Although a neutral position is envisioned as ordinary controllers, the electronics and
25  corresponding software can be reconfigured to reverse motion instantly. The range of
travel of the potentiometers may be from 0-60 degrees, or the range can be extended
to its full 360 degrees of travel or to any desired range. Further, the coupling

mechanism 100 can be reversed so that the gimbal is rather mounted to the right
12



cavities. . The shape of the outer nenber 16 can be of any other shape than
.10 cylindrical. The coupling nechanism 100 can al so be envisioned into one
‘distinct unit such that the left handle can sinply be replaced with any
form of housing and entirely avoiding the |eft handle. This nodification
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neut r al pgehkhﬁma;nto forward nDtlon mhen the potentioneter rotates
cl ockwi se “or en ’'the potentioneter rotates counter clockw se into
backwagd notion, or vice versa, preferably caused by the telescoping
devi ce 200. The potentioneters 6 can be substituted for other sensors.
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travel or n e t he coupling nechanlsn1100 can be
reversed §%8¥%a¥” S}ﬁ g%&ﬁﬂggd?gt éJP’(%’H%unted to the right 12 handle. The
bal | socket and the baII portion can al so be reversed. The opening 2g in
whi ch the inner nmenber 18 cones out of the first handle 2a, although being
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be j oi ned rﬁalohhgarPthee reﬁ?&gae(/vitﬂlfsa bIYnetaPrr?o@g'iti%%eter so that when the handles

telescopes, motion is registered using the linear potentiometer. Further, the

ed to

telescoping device can be in the right handle, or in the left handle such that a shaft
projects onto the right handle and be fixedly connected to the right handle. It is also
15  contemplated that the spring 27 that is mounted between the two flanges of the inner
member 18 can be avoided to provide a longer range of travel thus avoiding a neutral
position. Although not shown, the right handle can be joined to the telescoping device
via a ball joint connection, a constant velocity joint, or a pivot extending perpendicular

to the longitudinal axis of the right handle.

20
Whilst there has been described in the foregoing description embodiments of the
present invention, it will be understood by those skilled in the technology concerned
that many variations in details of design, construction and/or operation may be made
without departing from scope as claimed.

25
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the joining can be by snap fitting, friction fitting, gluing, welding or
Jfastening using screws, bolts, or rivets to provide a fixed joint. 10
Further, the use of the twisted portion to translate tel escoping notion to
rotational notion can be replaced with a |inear potentionmeter so that when
the handl @g,i kel escopes, notion is registered using the |inear
potentioneter. Further, the telescoping device can be in the right handle,
or in the left handle such that a shaft projects onto the right handl e and
be fixedly connected to the right handle. It is also 15 contenpl ated that

t he sprinq_gzmhpgkwkgmpﬁag.ed between the two flanges of the inner nenber
18 can be avoirded to provide a |longer range of travel thus avoiding a

neut r al positgqnmréhggough not shown, the right handle can be joined to
the tel escoping device 'via a ball joint connection, a constant velocity

joint,gor a pi%%ﬁvﬁ§#ﬁ€m#%gnﬂerpendicular to the longitudinal axis of the
IS

ri ght handl e. ere has been described in the foregoing
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{1 om scops°IRE SE AR AL 0AM4Rle SRELE LRSI TTTer Comprising. a f1rst

handl e, 5 a second handle, and a ginbal and a tel escopi ng device nounted to
the ginbal both configured to couple between the first handle and the

second hat}dl—rﬂe controller of claim 1, wherein the gimbal sets forth a first pivotal axis and a
10  second pivotal axis perpendicular to each other, and in a neutral position the

telescoping device projects perpendicular to the first pivotal axis and the second pivotal

axis along a third axis.

3. The controller of claim 2, wherein at least a portion of the telescoping device is

15  rotatable about the third axis.

4. The controller of claim 3, wherein the gimbal comprises an outer frame rotatably

mounted to the first handle and an inner member rotatably mounted to the outer

member.

20
5. The controller of claim 4, wherein the telescoping device comprises an outer
member, an inner member slidable through an axial opening of the telescoping outer
member, and a cap having a through opening through which the telescoping outer
member passes.

25

6. The controller of claim 5, further comprising a first sensor configured to detect bi-

rotatable motion about the first axis, a second sensor configured to detects bi-rotatable

14



2. The controller of claiml1l, wherein the ginbal sets forth a first pivotal
.axis,and a 10 second pivotal axis perpendicular to each other, and in a
‘neutral position the telescoping device projects perpendicular to the
first pivotal axis and the second pivotal axis along a third axis. 3. The

. . . . £ h I . Jevi
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wherein t te%l gpr@latacb?gﬁ{?iigﬁssa r&{glbéftﬁirrd L{igma rotatably nounted to the first
an er y

handl e an rnner e rota nounted to the outer nenber. 20 5.
The controller of claim4, wherein the tel escopi ng device conprises an
outer nenber, an inner nenber slidable through an axial opening of the
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furthe hcgﬁg;gﬁjngq%e§%§§%n@ensor configured to detect bi- rotatable notion
eTirs c

about NEX] S, s fd sensor confi gured to detects bi-rotatable

14 notion about the second axis, and a third sensor and a fourth sensor
configured to detect bi-rotatable notions about the third axis. 7. The
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10  member further having a stopper to limit rotational motion of the telescoping inner

member.

9. The controller of claim 6, wherein the telescoping inner member comprises a twisted
portion along the third axis and engages with the fourth sensor.

15
10. The controller of claim 5, wherein the telescoping inner member comprises a first
retaining flange and a second retaining flange spaced apart, and a coil spring between
the first retaining flange and the second retaining flange; the telescoping outer member
having at least one spring pusher extending along a longitudinal axis of the axial

20  opening of the outer member; the first annular flange comprises at least one slot to
interact with the at least one spring pusher and to bias the coil spring; and the
telescoping device further comprising at least one more spring pusher engaging an
axial slot of the telescoping outer member to bias the coil spring in an opposite
direction of the telescoping inher member.

25
11.  The controller of claim 10, wherein the telescoping outer member further

comprises a d-flat extending along the longitudinal axis of the telescoping outer

15



10 nenber further having a stopper to limt rotational notion of the
.telescoping inner nmenber. 9. The controller of claim®6, wherein the
‘tel escopi ng i nner nenber conprises a twisted portion along the third axis
and engages with the fourth sensor. 15 10. The controller of claimb5,
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out er rren%%érqon%ﬁrg{‘/"\lmﬁgggi?n%géast one spring pusher extending along a

| ongi tudi nal axis of the axial 20 opening of the outer nenber; the first
annul ar flange conprises at |east one slot to interact with the at | east
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further conprising east one’nore spring p sl ot

of thectel escopin fer e r. to.bias the.coil spring in an opposite
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ext endi ng PRUSTEM (RIS A0 SSRGS 418 s Cremp i ted 88 16 4 Bat 1S s enber
the d-flat interacts wwth a d-flat in each the first retaining fl ange and
the second retaining flange. 12. The controller of claim®6, wherein the
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a key10i nteracting with the second sensor nounted on the ginbal outer
frame.

14. The controller of claim 6, wherein the telescoping inner frame further comprises an
end portion having a key projecting axially along the third axis and interacting with the

third sensor mounted on the gimbal inner frame.

15 15. The controller of claim 4, further comprising at least one spring blocker and a
second spring abutting the gimbal inner member to bias the gimbal to a neutral

position.

16. The controller of claim 8, wherein the telescoping device is biased by a leaf spring
20  mounted to the gimbal inner member; and at least one of the first half cover and the
second half cover comprise at least one arcuate limiter setting forth a range of travel of

the leaf spring.
17. The controller of any one of the preceding claims, wherein the first handle further

25 comprises a ball portion and the second handle further comprises a ball socket, or vice

versa.
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10 14. The controller of claim®6, wherein the telescoping inner frane
further conprises an end portion having a key projecting axially along the
third axis and interacting with the third sensor nounted on the ginbal
inner frame. 15 15. The controller of claim4, further conprising at |east
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second half cover conprise at |east one arcuate |imter setting forth a
range of travel of the Ieaf spring. 17. The control | er of any one of the
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handl e. 19. The controller of claim 18 when dependant on claim17, in which
the resilient 5 nenber covers the ball socket, the ball portl on, the
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21. The controller of claim 7, in which the opening of the first handle is conical or

rectangular.

22. The controller of any one of the preceding claims, further comprising electric

15  circuitry, a communication module and an energy source.

23. The controller of any one of the preceding claims, in which the first handle and the
second handle each contains a thumb cavity containing four or more push buttons or
sensors and at least one index trigger.

20
24. The controller of claim 15, in which the second handle is connected to the outer
member of the telescoping device by a constant velocity joint, a ball joint, or a pivot

joint extending perpendicular to a longitudinal axis of the second handle.

25 25 A controller comprising:
a first handle configured to be held by a user;
a mechanical coupling between the first handle and a reference point

configured to limit pivoting motion of the first handle in first and second degrees of
17



22. The controller of any one of the preceding clains, further conprising
.electric 15 circuitry, a conmunication nodule and an energy source. 23.
The controller of any one of the preceding clains, in which the first
handl e and the second handl e each contains a thunb cavity containing four
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relative to reference point in each our reedont and 5 a
circuit receiving the sensor outputs and providing an output signal
indicative of the position and/or novenent of the at | east one handl e
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conprising a seco ndl'e ‘attached to ni cal coupling,
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27. The controller of claim 25 or 26, wherein the mechanical coupling includes a
mechanism selected from the group consisting of:
a gimbal;
15 a constant velocity joint,
a pivot joint,
a universal joint, and

a ball joint.

20 28. The controller of claim 25 or 26, wherein the mechanical coupling comprises a

gimbal attached to a telescopic device.

29. The controller of claim 28, wherein a first sensor is configured to measure the
pivoting in a first axis of the gimbal relating to the first degree of freedom, a second
25 sensoris configured to measure the pivoting in a second axis of the gimbal relating the
second degree of freedom, a third sensor is configured to measure the translating of
the telescopic device in the third degree of freedom and a forth sensor is configured to

measure the rotation of the telescopic device in the forth degree of freedom.
18
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systen1ofr%h&gn131 further conprising a display configured to display a
gane dependi ng on the video signal. 10 19

31. The gaming system of claim 31 further comprising a display configured to
display a game depending on the video signal.

10
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