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REINFORCED DISPLAY DEVICES

BACKGROUND

Notebook or "laptop" computers are being made thinner and lighter every year

to satisfy customer demand for high portability. One challenge that arises with the drive

toward thinner and lighter computers relates to durability. Specifically, when the display

panel of a notebook computer is very thin, it can be more difficult to protect its display

device from damage. Another challenge relates to perceived quality. In particular, thin

display panels may twist and flex to a significant degree when manipulated by the user,

thereby creating the perception of poor quality.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosed reinforced display devices can be better understood with

reference to the following drawings. The components in the drawings are not

necessarily to scale.

FIG. 1 is a perspective view of an embodiment of a notebook computer having

a reinforced display device.

FIG. 2 is a front view of an embodiment of a display device used in the

notebook computer of FIG. 1.

FIG. 3 is a rear view of the display device of FIG. 2 prior to application of a

reinforcement member.



FIG. 4 is perspective view of a display device, illustrating adhesive material

and a reinforcement member that are to be applied to the display device.

FIG. 5 is a perspective view of the display device shown in FIG. 4 , illustrating

the adhesive material applied to the display device and a reinforcement panel to be

applied to the adhesive material.

FIG. 6 is a perspective view of the display device shown in FIG. 4 , illustrating

the reinforcement member attached to the display device using the adhesive

material.

FIG. 7 is a side view of the notebook computer of FIG. 1, illustrating

integration of the display device of FIG. 6 into a display panel of the computer.

DETAILED DESCRIPTION

As described above, the purchasing public desires thinner and lighter

notebook computers. Unfortunately, reducing the size and/or weight of such

computers can result in reduced rigidity, which can lead to display damage and/or

the perception of poor quality. As described in the following, however, thinness and

light weight can be achieved without sacrificing rigidity when a high-strength,

lightweight reinforcement member is affixed to the display device. In some

embodiments, the reinforcement member comprises a panel of carbon fiber

reinforced plastic that is directly bonded to the display device before the display

device is installed within a display panel of the computer.

Referring now in more detail to the drawings in which like numerals indicate

corresponding parts throughout the several views, FIG. 1 illustrates a notebook or

"laptop" computer 100 having a reinforced display device. As indicated in the figure,

the computer 100 includes a first or base portion 102 and a second or display portion



or panel 104 that are attached to each other with a hinge mechanism (not shown)

such that the two portions can be pivoted relative to each other in a "clam shell"

manner typical to many notebook computers. The base portion 102 includes an

outer housing 106 that surrounds various internal components of the computer 100,

such as a processor, memory, hard drive, and the like. Also included in the base

portion 102 are user input devices, including a keyboard 108, a mouse pad 110, and

selection buttons 112. As is further illustrated in FIG. 1, various ports or connectors

114 may be accessible through the housing 106.

With further reference to FIG. 1, the display panel 102 includes its own outer

housing 116. In some embodiments, the housing 116 includes two portions that are

connected together, such as a front cover and a back cover (see, e.g., FIG. 7).

Regardless, formed within the housing 116 is an opening 118 through which a

display device 120 may be viewed. For purposes of this disclosure, the term "display

device" denotes the component used to generate and display images to a user, as

opposed to the entire display panel 102. Therefore, the display device 120

comprises an independent component that is installed within the display panel 102,

for example between the front and back cover of the housing 116. In some

embodiments, the display device 120 comprises a liquid crystal display (LCD). In

other embodiments, the display device 120 comprises a light emitting diode (LED)

display, such as an organic LED (OLED) display.

Although a "notebook computer" has been identified and described, it is to be

appreciated that the present disclosure more generally relates to any computer or

computer-type device that comprises a display device that could benefit from

reinforcement. Therefore, the present disclosure should be interpreted as applying



to other devices, such as tablet computers, personal digital assistants, mobile

phones, portable game units and so forth.

Referring next to FIGs. 2 and 3 , illustrated is an example display device 120

that can be used in the computer 100. Beginning with FIG. 2 , the front side of the

display device 120 comprises a display screen 122 that is surrounded by a front

frame or bezel 124. Extending outward (e.g., downward) from the display device

120 is a connector element 126 with which power and display control signals can be

provided to display device. Turning to FIG. 3 , the back side of the display device

120 comprises a frame 128 that, in the illustrated embodiment, generally follows the

perimeter of the display device. In some embodiments, the frame 128 is raised

above the remainder of the display device 120 so as to define a depression 129

within the center of the display device. Regardless, the frame 128 defines a surface

that lies within a flat plane that can be used as a mounting surface for a

reinforcement member (described below).

FIGs. 4-6 illustrate application of a reinforcement member 130 to the display

device 120 to provide increased rigidity to the display device and to the display panel

102 in which it is used. The reinforcement member 130 comprises a flat panel of

high-strength, lightweight reinforcement material. By way of example, the

reinforcement member 130 is approximately 0.25 millimeters (mm) to 1.2 mm thick.

In some embodiments, the member 130 is formed of carbon fiber reinforced plastic.

In such a case, the member 130 comprises a composite material that is formed by

layering sheets of carbon fiber (e.g., filament) cloth within a mold and then injecting a

suitable plastic material, such as epoxy, polyester, vinyl ester, or nylon, into the

mold. Although carbon fiber reinforced plastic has been explicitly identified,

alternative materials can be used. For example, in addition or in exception to carbon



fibers, Kevlar (para-aramid) fibers, aluminum fibers, and glass fibers can be used as

reinforcing fibers.

Regardless of the particular materials used, the reinforcement member 130 is

very rigid. That rigidity can be imparted to the display device 120 by securely affixing

the reinforcement member 130 to the display device. In some embodiments, such

affixation is achieved by directly bonding the reinforcement member to the back side

of the display device 120 and, more particularly, to the surface of the frame 128.

FIG. 4 illustrates bonding material 132 that may be used to bond the reinforcement

member 130 to the display panel 120. In some embodiments, the bonding material

132 comprises very high bond (VHB) double-sided tape, such as that available from

the 3M Company. In other embodiments, the bonding material 132 comprises a

layer of structural adhesive.

As indicated in FIG. 4 , the bonding material 132 is positioned between the

display device 120 and the reinforcement member 130. It is noted, however, that the

arrangement shown in FIG. 4 is provided for purposes of explanation only.

Therefore, the bonding material 132 and/or reinforcement member 130 need not be

applied to the display device 120 in the manner suggested by FIG. 4 .

Turning to FIG. 5 , the bonding material 132 has been applied to the display

device. As is apparent in FIG. 5 the bonding material 132 has been applied to the

surface of the frame 128 (i.e., the mounting surface) around the perimeter of the

display device 120 such that bonding material is provided along each side or edge of

the display device. Although desirable reinforcement can be achieved by only

providing the bonding material around the perimeter of the display device 120 and by

only bonding the reinforcement member 130 to the display device around its



perimeter, it is noted that the bonding material can be provided on other portions of

the display device if desired.

FIG. 6 illustrates the reinforcement member 130 after it has been bonded to

the display device 120 using the bonding material 132 (not visible in FIG. 6). In the

embodiment of FIG. 6 , the reinforcement member 130 spans substantially the entire

height and width of the display device 120. In other embodiments, however, the

reinforcement member 130 may cover a lesser, but still substantial, portion of the

display device 120. In still other embodiments, one or more openings or cut-outs

can be provided in the reinforcement member 130 and/or the bonding material 132

to enable the passage of wires or cables, such as a display cable.

FIG. 7 illustrates integration of the reinforced display device 120 into the

computer 100 of FIG. 1. As indicated in FIG. 7 , the display device 120, along with

the reinforcement member 130 that is bonded thereto, is positioned within the

display panel 102 between a front cover 132 and a back cover 134 that together

form the housing 116 of the display panel. Therefore, the reinforcement member

130 comprises an internal element of the computer 100 that is not visible to the user

once the computer has been fully assembled.

Due to the bonding of the reinforcement member 130 to the display device

120, the display device is significantly more rigid than it would have been without the

reinforcement. Therefore, the display device 130 is better suited to withstand forces

applied to the device without damage. Moreover, the increased rigidity of the display

device 120 imparts increased structural integrity to the entire display panel 102,

which provides the customer with the impression of high quality.



CLAIMS

Claimed are:

1. A display device intended for use in a display panel of a computer, the

display device comprising:

a frame that defines a mounting surface; and

a reinforcement member directly attached to the mounting surface of the

frame with bonding material, the reinforcement member comprising fiber reinforced

plastic.

2 . The display device of claim 1, wherein the display device is a liquid

crystal display (LCD) display device.

3 . The display device of claim 1, wherein the frame follows a perimeter of

the display device.

4 . The display device of claim 1, wherein the mounting surface lies in a

flat plane.

5. The display device of claim 1, wherein the reinforcement member

comprises a flat panel of fiber reinforced plastic.

6 . The display device of claim 1, wherein the fiber reinforced plastic is

carbon fiber reinforced plastic.



7. The display device of claim 1, wherein the bonding material comprises

double-sided tape.

8 . The display device of claim 1, wherein the bonding material comprises

structural adhesive.

9 . The display device of claim 1, wherein reinforcement material is

bonded to the frame along each edge of the display device.

10. A display device intended for use in a display panel of a computer, the

display device comprising:

a frame provided on a back side of the display device that follows a perimeter

of the display device and defines a flat mounting surface;

bonding material applied to the mounting surface along each edge of the

display device; and

a flat panel of fiber reinforced plastic directly bonded to the mounting surface

with the bonding material.

11. The display device of claim 10, wherein the display device is a liquid

crystal display (LCD) display device.

12. The display device of claim 10, wherein the fiber reinforced plastic is

carbon fiber reinforced plastic.



13. The display device of claim 1, wherein the bonding material comprises

double-sided tape.

14. The display device of claim 1, wherein the bonding material comprises

structural adhesive.

15. A computer comprising:

a display panel including an outer housing and a reinforced display device

provided within the outer housing, the reinforced display device comprising a frame

that defines a mounting surface and an internal reinforcement member directly

bonded to the mounting surface of the frame with bonding material, the

reinforcement member comprising fiber reinforced plastic.

16. The computer of claim 15, wherein the display device is a liquid crystal

display (LCD) display device.

17. The computer of claim 15, wherein the reinforcement member

comprises a flat panel of fiber reinforced plastic.

18. The computer of claim 15, wherein the fiber reinforced plastic is carbon

fiber reinforced plastic.

19. The computer of claim 15, wherein the bonding material comprises

double-sided tape.



20. The computer of claim 15, wherein the bonding material comprises

structural adhesive.

2 1. The computer of claim 15, wherein the outer housing comprises a front

cover and a back cover and wherein the internal reinforcement member is not visible

once the back cover has been attached to the computer.

22. The computer of claim 15, further comprising a base portion to which

the display panel is attached.

23. The computer of claim 15, wherein the computer is a notebook

computer.
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