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SYSTEMS AND METHODS FOR STABILIZING A HAPTIC TOUCH PANEL
OR TOUCH SURFACE
CROSS-REFERENCESTO RELATED APPLICATION

This application claims priority to U.S. Patent Application No. 12/334,189
entitled "Systems And Methods For Stabilizing A Haptic Touch Panel Or Touch
Surface" filed December 12, 2008, the entirety of which is hereby incorporated herein by
reference.

FIELD OF THE INVENTION

The present invention generally relates to touch surfaces, and more specifically

relates to systems and methods for stabilizing haptic touch panels or touch surfaces.
BACKGROUND

Conventionally touch panels with haptic feedback are stabilized by multiple
actuators. One example of a conventional haptic device with atouch panel comprises a
touch panel with four actuators mounted underneath to provide effective stabilization and
haptic effects. Because multiple actuators are used for support, the cost, size, and weight
of the conventional haptic deviceisincreased. Thus, aneed exists for systems and
methods for stabilizing haptic touch panels or touch surfaces.

SUMMARY

Embodiments of the present invention provide systems and methods for
stabilizing a haptic touch panel or touch surface. In one embodiment, a system for
stabilizing a haptic touch panel comprises ahousing having abase, and atouch sensitive
input device. Additionally, the system comprises afirst support member coupled to the
base via afirst hinge and coupled to the touch sensitive input device via a second hinge,
and a second support member coupled to the base via athird hinge and coupled to the
touch sensitive input device via a fourth hinge, the second support member, wherein the
first hinge, the second hinge, the third hinge, and the fourth hinge are configured to
facilitate movement of the touch sensitive input device in afirst degree of freedom.

In another embodiment, a system for stabilizing a haptic touch panel comprises a
housing, atouch sensitive input device, afirst support member and a second support
member. The first support member is coupled to the base via a first flexure and coupled
to the touch sensitive input device via a second flexure, and the second support member
is coupled to the base via athird flexure and coupled to the touch sensitive input device

via afourth flexure, the first flexure, second flexure, third flexure, and fourth flexure
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configured to facilitate movement of the touch sensitive input device in afirst degree of
freedom.

These illustrative embodiments are mentioned not to limit or define the invention,
but to provide two examples to aid understanding thereof. |llustrative embodiments are
discussed in the Detailed Description, and further description of the invention is provided
there. Advantages offered by the various embodiments of the present invention may be
further understood by examining this specification.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advantages of the present invention are
better understood when the following Detailed Description isread with reference to the
accompanying drawings, wherein:

Figures 1A and I B are illustrations of afirst state and a second state of a system
to stabilize ahaptic touch panel or touch surface according to one embodiment;

Figure 2 isan illustration of athird state of a system to stabilize ahaptic touch
panel or touch surface according to one embodiment;

Figure 3isadiagram illustrating a second system to stabilize a haptic touch panel
or touch surface according to one embodiment;

Figure 4 is adiagram illustrating athird system to stabilize a haptic touch panel
or touch surface according to one embodiment;

Figure 5is adiagram illustrating a fourth system to stabilize a haptic touch panel
or touch surface according to one embodiment;

Figure 6 isadiagram illustrating afifth system to stabilize a haptic touch panel or
touch surface according to one embodiment; and

Figure 7 is adiagram illustrating a sixth system to stabilize a haptic touch panel
or touch surface according to one embodiment.

DETAILED DESCRIPTION

Embodiments of the present invention comprise systems and methods for
stabilizing a haptic touch panel or touch surface. Systems according to the present
invention may be embodied in anumber of ways. Certain embodiments of the present
invention may, for example, facilitate lateral movement of atouch panel through two
hinged support members positioned opposite each other.

Exampled a System to Stabilize a Haptic Touch Panel or Touch Surface

In one illustrative embodiment of the present invention, a system such asacar

stereo comprises atouch sensitive input device, such as atouch panel. The housing of
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the car stereo system includes abase, which is mounted on the console or storage
compartment. The touch panel is suspended above the base of the housing by two
support members positioned opposite each other. The first support member is coupled to
the base of the housing via afirst hinge, and coupled to the touch panel via a second
hinge. The second support member is coupled to the base of the housing viaathird
hinge, and coupled to the touch panel via a fourth hinge.

The first hinge, the second hinge, the third hinge, and the fourth hinge are
configured to facilitate movement of the touch panel in afirst degree of freedom, such as
in alateral, left-to-right or side-to-side direction. In one variation, the first hinge and the
second hinge are aligned with each other, and positioned directly opposite an alignment
of the third hinge and the fourth hinge. By aligning the axis of each hinge, and
positioning the first hinge and the second hinge opposite the third hinge and the fourth
hinge, the touch panel may be moved by the support members in alateral or side-to-side
direction.

In another variation, the first support member is coupled to the base of the
housing viaafirst flexure and coupled to the touch sensitive input device via a second
flexure. Likewise, the second support member is coupled to the base via athird flexure
and coupled to the touch sensitive input device viaafourth flexure. In such avariation,
the first flexure, the second flexure, the third flexure, and the fourth flexure are
configured to facilitate movement of the touch sensitive input device. In one variation,
each flexure is configured to support movement of a support member in alatera
direction, while resisting movement of a support member in other directions. By
aligning each flexure, the touch panel may be moved by the support members in alateral
direction, while resisting movement in other directions.

This exampleis given to introduce the reader to the genera subject matter
discussed herein. The disclosure is not limited to this example. Further details regarding
various embodiments for stabilizing a haptic touch panel or touch surface are described
below.

[llustrative Embodiments d a System to Stabilize
aHaptic Touch Panel or Touch Surface

Referring now to the drawings in which like numerals indicate like elements
throughout the several figures, Figures |A and | B areillustrations of afirst state and a
second state of a system to stabilize a haptic touch panel or touch surface according to

one embodiment. Other embodiments may be utilized.
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Asshown in Figure IA, the system 100 comprises atouch sensitive input device
101. The touch sensitive input device 101 may comprise atouch panel or touch surface.
The touch panel or touch surface may be apart of aportable device, such asamobile or
cellular telephone, navigational Global Positioning System (GPS) receiver, portable
video game device, or portable media player. In other variations, the touch panel or
touch surface may be integrated into a permanent or semi-permanent device, such as a
mounted or in-dash navigational unit, a car stereo, awall panel, a dishwasher panel, a
washer or dryer panel, a desktop phone, adoor panel, or amicrowave panel. The touch
sensitive input device may be substantially rigid- that is, not subject to substantial
deforming when touched or contacted under normal use.

One or more actuators 105 may be coupled to the touch sensitive input device
101. In one embodiment, afirst actuator 105 is coupled to the base 102 and a second
actuator 105 is coupled to the touch sensitive input device 101. In another embodiment,
one or more actuators 105 may only be coupled to the touch-sensitive input device 101.
The actuator 105 can be configured to provide haptic feedback to the touch surface. In
one variation, one or more actuators 105 may be in communication with the touch-
sensitive input device through a connecting mechanism.

The actuator 105 may be an electric motor, an electro-magnetic actuator, avoice
coil, alinear resonant actuator, a shape memory alloy, an electro-active polymer, a
solenoid, an eccentric rotating mass motor (ERM) or alinear resonant actuator (LRA).
The actuator 105 may be configured to produce a haptic feedback effect in
synchronization with or in response to asignal received from an input device and/or
sensor. A mechanical or electrical sensor (not shown in Figure 1) may detect when the
touch sensitive input device 101 has been touched or activated, and respond by sending a
signal to the actuator 105. Alternatively, the touch sensitive input device may generate a
signal based at least in part on the use or activation of the input device. The system 100
may additionally comprise aprocessor 106. The processor 106 may receive signas from
the touch sensitive input device 101 and transmit signals to the actuator 105.

The system 100 further comprises a first support member 103 and a second
support member 104. Although two support members are illustrated in Figure 1A, other
variations may comprise one support member, or multiple support members (three or
more support members).

The first support member 103 and the second support member 104 may comprise

arigid or semi-rigid material, such asplastic. Together, the support members 103, 104
4
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are the primary support members of the touch sensitive input device 101. The support
members 103, 104 may also support the weight of the actuator 105, and the processor
106, such that the touch sensitive input device 101, the actuator 105, and the processor
106 are suspended above the base 102. Accordingly, in the embodiment shown in Figure
IA, the actuator 105 does not bear the load of the touch sensitive input device 101.
Rather, the first support member 103 and the second support member 103 support the
touch sensitive input device above the base 102.

Because the support members 103, 104 provide structural support to suspend the
touch sensitive input device 101 above the base 102, the device may not utilize any
actuators 105 for structural support. Thus, actuator(s) 105 configured to provide haptic
feedback to the touch sensitive input device may be smaller and/or more efficient.

The support members 103, 104 may be positioned opposite each other. In one
variation, the first support member 103 ispositioned on one end of the touch sensitive
input device 101, and the second support member is positioned on an opposite end of the
touch sensitive input device 101. In another variation, asillustrated in Figure 1A, the
support members 103, 104 are positioned opposite each other and within the area defined
by the touch sensitive input device 101.

Asshown in Figure IA, the first support member 103 is coupled to the base 102
via afirst hinge 111, and coupled to the touch sensitive input device 101 via a second
hinge 112. Similarly, support member 104 is coupled to the base 102 via athird hinge
113, and coupled to the touch-sensitive input device 101 via afourth hinge 114. Hinges
112 and 114 may be positioned below the touch sensitive input device 101 as shown in
Figure IA, or aternatively at the edges of the touch sensitive input device 101.

The first hinge 111, the second hinge 112, the third hinge 113, and the fourth
hinge 114 are configured to facilitate movement of the touch panel in afirst degree of
freedom, such asin alateral or side-to-side direction indicated by the arrow 115. In
Figure IA, the first hinge 111 and the second hinge 112 are aligned to facilitate
movement of the first support member 103. By aligning the first hinge 111 and the
second hinge 112, the first support member 103 can move in the first degree of freedom
115 by pivoting about the axis of the first hinge 111 and about the axis of the second
hinge 112.

In asimilar manner, the third hinge 113 and the fourth hinge 114 can be aligned
to facilitate movement of the second support member 104 in the first degree of freedom

115. By aligning the third hinge 113 and the fourth hinge 114, the second support
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member 104 can move lateraly in the first degree of freedom 115 by pivoting about the
axis of the third hinge 113 and about the fourth hinge 114.

By properly orienting, or aligning, the first axis, the second axis, the third axis,
and the fourth axis, the first support member 103 and the second support member 104
may move in the same lateral degree of freedom 115. Because the first support member
103 and the second support member 104 are both coupled to the base 102 and the touch
sensitive input device 101, support members 103, 104 may move together, in unison,
moving the touch sensitive input device 101 in the lateral degree of freedom 115.
Opposite support members 103, 104 may be the same, or substantially similar length, in
order for the touch sensitive input device 101 to maintain the same orientation. In Figure
IA, the touch sensitive input device 101 is shown displaced in a left lateral direction. In
Figure 1B, the touch sensitive input device 101 is shown displaced in aright lateral
direction.

The support members 103, 104 and the hinges 111, 112, 113, 114 may be
configured to allow motion in one direction, while substantially preventing displacement
or motion in other directions. While the touch panel or touch surface isbeing displaced
in alateral or side-to-side degree of freedom 115, there may be little displacement in
other degrees of freedom. In one embodiment, the arc of the lateral displacement may be
small, such that the touch surface isnot substantially displaced in the orthogonal
direction 116. Asan example, atouch surface measuring 100 millimeters by 60
millimeters may oscillate laterally by 0.5 millimeters from the center position. Such a
small displacement in the lateral direction 115 may correspond with a small arc of
displacement, translating into an imperceptible displacement in the orthogonal direction
116 towards or away from the user. In another variation, the length of the hinges or
support members 103, 104 may be similar to the length of the spring element of the
actuator 105, which may leave little room for displacement of the input device 101 in the
orthogonal direction.

In one variation, the support members 103, 104 comprise arigid, substantially
non-compliant material, such asplastic or metal. Rigid support members 103, 104 may
resist compression or movement in various degrees of freedom orthogonal or
perpendicular to alateral degree of freedom 115.

As an example, an actuator may provide haptic feedback, such as alateral
vibration, to atouch panel. In response, the first and second support member may

displace the touch panel in aside-to-side, or lateral, direction. At the same time, the
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touch panel may not move in an up-and-down, or vertical direction. The position and
alignment of the first hinge and the third hinge, and the position and alignment of the
second hinge and the fourth hinge, may facilitate the movement or displacement in a
single degree of freedom.

Figure 2 isanillustration of athird state of a system to stabilize ahaptic touch
panel or touch surface according to one embodiment. The elements of this system are
described with reference to the system depicted in Figures |A and IB. A variety of other
implementations are also possible.

Asshown in Figure 2, the first support member 103 ispositioned substantially
opposite the second support member 104. Likewise, the first pair of hinges 111, 112 is
positioned substantially opposite the second pair of hinges 113, 114. Each hinge 111,
112, 113, 114 ispositioned about an axis. The first hinge 111ispositioned about afirst
axis 121, the second hinge 112 ispositioned about a second axis 122, the third hinge 113
ispositioned about athird axis 123, and the fourth hinge 114 is positioned about a fourth
axis 124.

By aligning apair of axes, the corresponding pair of hinges may support
movement in a degree of freedom. Asillustrated in Figure 2, the first hinge 111 and the
second hinge 112 are aligned such that axis 121 isparallél to axis 122. By aligning each
axis 121, 122, the first support member 103 may pivot about each hinge 111, 112, and
move in alateral direction 115.

By aligning each axis 121, 122, 123, 124, each support member 103, 104 may
move in auniform manner, causing the touch sensitive input device 101 to move in a
lateral degree of freedom 115.

Various systems in accordance with the present invention may be constructed.
Figure 3isadiagram illustrating a second system to stabilize a haptic touch panel or
touch surface according to one embodiment.

In the embodiment shown, atouch panel 301 is supported above abase 302 of a
housing via afirst support member 303 and a second support member 304. The first
support member 303 is coupled to the base 302 via a first pinned hinge 311, and coupled
to the touch panel 301 via a second pinned hinge (not shown in Figure 3). A first hinge
pin 331 anchors, or holds in place, the coupling of the first support member 303 with the
first pinned hinge 311, and a second hinge pin 332 anchors the coupling of the first
support member 303 with the second pinned hinge. The second support member 304 is

coupled to the base 302 via a third pinned hinge 313, and coupled to the touch panel via
7
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afourth pinned hinge (not shown in Figure 3). A third hinge pin 333 anchors the
coupling of the second support member 304 with the third pinned hinge 313, and afourth
hinge pin 334 anchors the coupling of the second support member 304 with the fourth
pinned hinge.

The axis of each pinned hinge travels through the hinge pin of each pinned hinge.
For example, the axis of the first pinned hinge travels alongside the first hinge pin 33 1.
By aligning each hinge pin 331, 332, 333, and 334, the axis of each hingeisaigned. In
such an arrangement, the support members 303, 304 pivot about the axis of each hinge in
unison, moving the touch panel 301 along the lateral degree of freedom 315. By using a
set of double hinges, lateral motion may be facilitated, while rigidity of the support
members impedes motion in other degrees of freedom. The set of double hinges may
also facilitate lateral motion with relatively little displacement in an outward/inward
degree of freedom.

The range of motion of the touch panel 301 acrossthe lateral degree of freedom
315 may be limited. By limiting the lateral range of motion, the touch panel 301 may
remain substantially fixed in avertical degree of freedom.

Other embodiments may utilize other methods of coupling the support members
to the touch panel and the housing. For example, each support member may be coupled
to the base and to the touch sensitive input device via aflexible coupling, or aflexure.
The flexible coupling may tolerate motion in alateral degree of freedom, while
inhibiting motion in one or more other degrees of freedom. In one embodiment, the
flexible coupling comprises arubber coupling, tolerant of movement in a degree of
freedom. In another embodiment, the flexible coupling comprises a material configured
to be deformed or flex in one degree of freedom, such as aliving hinge comprising a
polyethylene or polypropylene material.

Figure 4 is diagram illustrating athird system to stabilize a haptic touch panel or
touch surface according to one embodiment. As shown in Figure 4, the system 400
comprises atouch sensitive input device 401. The touch sensitive input device 401 is
suspended above abase 402 by afirst support member 403 and a second support member
404. One or more actuators (not shown in Figure 4) may be coupled to the touch
sensitive input device, and configured to provide haptic feedback. Additionally, a
processor (not shown in Figure 4) may be coupled to the touch sensitive device 401 and

configured to receive input signals from the touch sensitive input device 401.
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The first support member 403 is coupled to the base 402 via afirst flexure 411,
and coupled to the touch sensitive input device 401 via a second flexure 412. Likewise,
the second support member is coupled to the base 402 via athird flexure 413, and
coupled to the touch sensitive input device 401 via afourth flexure 414. The first flexure
411, the second flexure 412, the third flexure 413, and the fourth flexure 414 are
configured to facilitate movement of the touch sensitive input device 401 in afirst degree
of freedom 415. For example, the flexures may comprise aplastic or rubber material
configured to flex or move about their axes. In one variation, the support members 403,
404 may be configured to flex over its entire length to support lateral movement of the
touch sensitive input device.

While each flexure 411, 412, 413, 414, may facilitate lateral movement of the
touch sensitive input device 401, each flexure and each support member 403, 404 may
retard or impede movement in other degrees of freedom 416, 417. For example, asthe
first support member 403 bends laterally, it may remain rigid in avertical degree of
freedom 417. Further, by limiting the arc of the lateral movement of the touch sensitive
input device 401, for example, based on separation of the support members 403, 404, the
movement of the touch sensitive device along athird degree of freedom 416 may be
limited or negligible. Negligible movements along the third degree of freedom 416 may
be imperceptible as the touch sensitive input device moves along the lateral degree of
freedom 415.

Figure 5isadiagram illustrating athird embodiment of the present invention.
Figure 5 illustrates a mobile phone device 500. The mobile phone device 500 comprises
atouch sensitive input device, such as atouch screen 501, and a device housing 502.
The device housing 502 may further comprise abase (not shown in Figure 5). The base
may provide aplatform for support members (not shown in Figure 5) to support the
touch screen 501.

The touch screen 501 can be configured to accept input through the detection of
contacts or touching within the area of the panel. The touch screen 501 may comprise a
multi-touch device, configured to accept input by detecting simultaneous multiple
contacts on the surface of the touch screen 501. A processor (not shown in Figure 5)
may be configured to receive input signals from the touch screen 501, and output signals
to the touch screen 501, to an actuator (not shown in Figure 5), or to other devices.

The touch screen 501 be supported by apair of support members positioned

underneath, behind, or below the touch screen 501. Each support member may be
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coupled to the touch screen 501 and to the housing 502 through a supporting means such
asahinge or aflexure. In one variation, a single support member is positioned
underneath the touch screen 501 to suspend the touch panel above the housing 502. In
other variations, three or more support members support the touch screen 501 above the
housing 502.

The touch screen 501 may be configured to move in alateral degree of freedom
indicated by 515. By aligning the axis of each hinge coupling the support member to the
housing 502 and to the touch screen 501, the support member may move in alateral or
side-to-side direction 515. In one variation, each flexure coupling the support member to
the housing 502 and to the touch screen 501 is aligned, facilitating movement of the
support member in the lateral direction 515. Asthe support member pivots about the
hinges or flexures, the touch screen 501 moves in alateral direction. The range of
motion of the touch screen 501 in the lateral direction 515 may be limited, to limit or
eliminate movement of the touch screen in an outward or inward degree of freedom 516.

While the touch screen 501 may be configured to move in alateral direction 515,
movement of the touch panel in other directions, such asindicated by 517, may be
impeded. In one variation, each hinge coupling the support member to the housing 502
and to the touch screen 501 may only be configured to support lateral direction.

Figure 6 is adiagram illustrating a seventh system to stabilize a haptic touch
panel or touch surface according to one embodiment. Figure 6 illustrates an in-dash GPS
unit 600 including atouch surface 601. The touch surface 601 may be configured to
move laterally 615, or side-to-side, without moving vertically 617. Additionally, the
support members and the coupling apparatus may be configured to inhibit movement of
the touch screen out of or into the device as the touch screen moves lateraly.

Figure 7 isadiagram illustrating a sixth system to stabilize a haptic touch panel
or touch surface according to one embodiment. Figure 7 illustrates a microwave
including atouch screen. The touch screen may be configured to move laterally 715, or
side-to-side, without moving up or down 717, or flexing towards or away auser. In
another embodiment, the touch screen may be configured to move vertically 717,
without being displaced laterally 715.

One embodiment of a system for stabilizing haptic touch panels or touch screenis
configured to facilitate movement of atouch-sensitive input device in afirst degree of
freedom, without any structural support provided by actuators coupled to the touch

sensitive input device. Because a different bearing system to limit the motion of the
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touch panel is used, the actuator itself does not need to berigid in these degrees of
freedom. A significant benefit of embodiments for stabilizing haptic touch panels or
touch screensisthat fewer actuators may be used in adevice, yielding greater design
freedom. For instance, the design of the actuator may not need to take into account how
the touch sensitive input device will be loaded or used.

Additionally, because the touch sensitive input device is supported by an
apparatus independent of the actuator(s), the actuator(s) need not be designed for
structural support. Freeing the actuator(s) of this requirement may reduce the size,
weight, and complexity of the device, resulting in smaller, more economical, and more
reliable haptic devices.

Systems and methods for stabilizing haptic touch panels or touch screen may be
more robust to failure. Since systems may not rely on the actuator for structural support,
less pressure is put on the actuator, reducing the probability of actuator failure. Further,
if an actuator fails, its failure may have areduced affect on the overall system. For
example, when an actuator fails, haptic effects may get weaken or stop, but the touch
panel will still be held in place properly.

Limiting motion in asecond or third degree of freedom may also add stability to
the system. The use of two double hinges which are similar in length to the length of the
spring element in the actuator creates a system that is free to move in the direction of the
actuator but substantially morerigid in the other directions.

In addition, the touch screen or touch surface of the haptic feedback device may
be more stable. The stabilizing apparatus may facilitate movement in one degree of
freedom, while inhibiting movement in other degrees of freedom.

General

The foregoing description of the embodiments, including preferred embodiments,
of the invention has been presented only for the purpose of illustration and description
and is not intended to be exhaustive or to limit the invention to the precise forms
disclosed. Numerous modifications and adaptations thereof may be apparent to those

skilled in the art without departing.
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CLAIMS

That which is claimed:
1. A system, comprising:

ahousing having a base;

atouch sensitive input device;

afirst support member coupled to the base via afirst hinge and coupled to the
touch sensitive input device via a second hinge;

a second support member coupled to the base via athird hinge and coupled to the
touch sensitive input device via afourth hinge; and

wherein the first support member and the second support member are configured
to facilitate movement of the touch sensitive input device in afirst degree of freedom.
2. The system of claim 1, further comprising an actuator coupled to the touch
sensitive input device, the actuator configured to provide haptic feedback.
3. The system of claim 2, wherein the actuator comprises an electric motor, an
electro-magnetic actuator, avoice coil, alinear resonant actuator, a shape memory alloy,
or an electro-active polymer.
4, The system of claim 2, wherein the actuator does not bear the load of the touch
sensitive input device.
5. The system of claim 1, wherein the first support member is positioned
substantially opposite the second support member.
6. The system of claim 1, wherein

the first hinge comprises afirst pin anchoring the first support member to the first
hinge; and

the second hinge comprises a second pin anchoring the first support member to

the second hinge.

7. The system of claim 1, wherein the touch sensitive input device is atouch panel.
8. The system of claim 1, wherein the touch sensitive input device is substantially
rigid.

9. The system of claim 1, wherein the touch sensitive input deviceis configured to

move in alateral degree of freedom.

10. The system of claim 1, wherein the touch sensitive input deviceis configured to
resist displacement in a second degree of freedom.

11.  The system of claim 1, wherein the touch sensitive input device is substantially

fixed in avertical degree of freedom.
12
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12. A system, comprising:

ahousing having abase;

atouch sensitive input device;

afirst support member coupled to the base via afirst flexure and coupled to the
touch sensitive input device via a second flexure;

a second support member coupled to the base via athird flexure and coupled to
the touch sensitive input device via afourth flexure; and

wherein the first support member and the second support member are configured
to facilitate movement of the touch sensitive input device in a first degree of freedom..
13. A system configured to stabilize atouch panel, the system comprising:

ahousing having abase;

atouch panel positioned above the base;

aprocessor in communication with the touch panel and configured to receive
input signals from the touch panel;

an actuator coupled to the touch panel, and configured to provide haptic feedback
to the touch panel, the actuator in communication with the processor and configured to
receive vibration signals from the processor;

afirst support member coupled to the base via afirst hinge and coupled to the
touch panel viaa second hinge;

a second support member coupled to the base via athird hinge and coupled to the
touch panel via afourth hinge, the second support member positioned substantially
opposite to the first support member; and

wherein the first support member and the second support member are configured
to suspend the touch panel above the housing, and wherein the first support member and
the second support member are configured to support movement of the touch panel in a

lateral degree of freedom.

13



WO 2010/068544 PCT/US2009/066516

1/6

15
H
112 114
Touch Sensitive Input Device 1_Q_1_U 104
105 .
106 116
103
11 Base 113
102
Figure 1A
100
115
-
112 , 114
103 Touch Sensitive Input Device 101
105
106
116
q 104
111 Base 113

|

ot
N

Figure 1B



W

<~

WO 2010/068544

2/6

Figure 2

PCT/US2009/066516



WO 2010/068544 PCT/US2009/066516

3/6

(D
Q
(aw]

|

Figure 3



WO 2010/068544

-
Y
(e>]

4/6 .

Figure 4

PCT/US2009/066516



WO 2010/068544 PCT/US2009/066516

5/6

U1
o
o

N\

I(J‘I
s
101

o
.
~

IU‘I
ey
. I

»

Oy
—

Figure 5



WO 2010/068544 PCT/US2009/066516

6/6

-
)
~J

AT
— T
SEEELR
PN G

Seieie)
|

0

Figure 7



INTERNATIONAL SEARCH REPORT International application No
PCT/US 09/66516

A CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO4B 3/36 (2010.01)
USPC - 340/407.2
According to International Patent Classification (IPC) or to both national classification and I1PC

B FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC 340/407 2

Documentation searched other than mimimum documentation to the extent that such documents are included 1n the fields searched
USPC 340/407 1,407 2, 345/156, 157, 173, 177, 184 (search term limited)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Electronic Databases Searched pubWEST(PGPB,USPT,USOC,EPAB,JPAB), GoogleScholar
Search Terms Used haptic actuator, touch, sensitive, panel, screen, surface, hinged, lateral, degrees of freedom, base, housing

C DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No
X US 2008/0024440 A1 (OLIEN etal ) 31 January 2008 (31 01 2008) 12

- Entire document, especially Abstract, para [001 2[, [0021]-[0022], [0032], [0033], [0034], [0052], | ---

Y [0054], [0058] and Fig 4 1-1land 13

Y US 2008/01 43693 A1 (SCHENA) 19 June 2008 (19 06 2008) 1-11and 13

Entire document, especially, Absract, para [0029], [0061], [0067], [0069], [0085], [0086], [0089],
[0091], [0095], [01 14] and Fig 1, 3, 4A, 4B, 4C, 7TA-E

A US 2008/0024463 A1 (PRYOR) 31 January 2008 (31 01 2008) 1-13

A US 2008/0303782 A1 (GRANT et al) 11 December 2008 (11 12 2008) 1-13

A US 2008/0042986 A1 (WESTERMAN et al ) 21 February 2008 (21 02 2008) 1-13

[:l Further documents are listed in the continuation of Box C D

*  Special categories of cited documents “T*  later document published after the international filing date or priority

"A" document defining the general state of theart which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying tne invention

"E" earlier application or patent but published on or after the international "x" document of particular relevance, the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

C't:ga}(’rg;ﬂ“gs th;ﬁ?’g;‘m'on date of another citation or other Y" document of particular relevance, the claimed invention cannot be

o s considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published pror to theinternational filing date but later than g «

the priority date claimed document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
09 July 2009 (09 07 2009) 2 OJAN2018
Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Attn I1SA/US, Commissioner for Patents Lee W Young
P O Box 1450, Alexandna, Virginia22313-1450
.. PCT Helpdesk. 571 272-4300
Facsimile No 571-273-3201 PCT OSP 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)



	front-page
	description
	claims
	drawings
	wo-search-report

