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1
HANDHELD COMPUTING DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a Divisional of, and claims the benefit of
priority under 35 U.S.C. §120 to, application Ser. No. 10/884,
172, filed on Jul. 2, 2004 and entitled “HANDHELD COM-
PUTING DEVICE” which is hereby incorporated herein by
reference.

This application is also related to the following U.S. Patent
Applications, which are hereby incorporated herein by refer-
ence: application Ser. No. 29/196,832, filed on Jan. 5, 2004
and entitled “MEDIA DEVICE,” now abandoned; applica-
tion Ser. No. 10/643,256, filed on Aug. 18, 2003 and entitled
“MOVABLE TOUCHPAD WITH ADDED FUNCTIONAL-
ITY,” now U.S. Publication No. 2005-0052425; application
Ser. No. 10/188,182, filed on Jul. 1, 2002 and entitled
“TOUCHPAD FOR HANDHELD DEVICE,” now U.S. Pat.
No. 7,046,230, issued on May 16, 2006; application Ser. No.
10/722,948, filed on Nov. 25, 2003 and entitled “TOUCH-
PAD FOR HANDHELD DEVICE,” now U.S. Pat. No. 7,495,
659, issued on Feb. 24, 2009 and application Ser. No. 10/423,
490, filed on Apr. 25, 2003 and entitled “MEDIA PLAYER
SYSTEM,” now U.S. Publication No. 2004-0224638.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to portable comput-
ing devices. More particularly, the present invention relates to
enclosures of portable computing devices and methods of
assembling portable computing devices.

2. Description of the Related Art

In recent years, portable computing devices such as lap-
tops, PDAs, media players, cellular phones, etc., have
become small, light and powerful. One factor contributing to
this phenomena is in the manufacturer’s ability to fabricate
various components of these devices in smaller and smaller
sizes while in most cases increasing the power and or oper-
ating speed of such components. Unfortunately, the trend of
smaller, lighter and powerful presents a continuing design
challenge in the design of some components of the portable
computing devices.

One design challenge associated with the portable comput-
ing devices is the design of the enclosures used to house the
various internal components of the portable computing
devices. This design challenge generally arises from two
conflicting design goals—the desirability of making the
enclosure lighter and thinner, and the desirability of making
the enclosure stronger and more rigid. The lighter enclosures,
which typically use thinner plastic structures and fewer fas-
teners, tend to be more flexible and therefore they have a
greater propensity to buckle and bow when used while the
stronger and more rigid enclosures, which typically use
thicker plastic structures and more fasteners, tend to be
thicker and carry more weight. Unfortunately, increased
weight may lead to user dissatisfaction, and bowing may
damage the internal parts of the portable computing devices.

Furthermore, in most portable computing devices, the
enclosures are mechanical assemblies having multiple parts
that are screwed, bolted, riveted, or otherwise fastened
together at discrete points. For example, the enclosures typi-
cally have included an upper casing and a lower casing that
are placed on top of one another and fastened together using
screws. These techniques typically complicate the housing
design and create aesthetic difficulties because of undesirable
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cracks, seams, gaps or breaks at the mating surfaces and
fasteners located along the surfaces of the housing. For
example, a mating line surrounding the entire enclosure is
produced when using an upper and lower casing. Not only
that, but assembly is often a time consuming and cumbersome
process. For example, the assembler has to spend a certain
amount of time positioning the two parts and attaching each
of the fasteners. Furthermore, assembly often requires the
assembler to have special tools and some general technical
skill.

Another design challenge is in techniques for mounting
structures within the portable computing devices. Conven-
tionally, the structures have been laid over one of the casings
(upper or lower) and attached to one of the casings with
fasteners such as screws, bolts, rivets, etc. That is, the struc-
tures are positioned in a sandwich like manner in layers over
the casing and thereafter fastened to the casing. This meth-
odology suffers from the same drawbacks as mentioned
above, i.e., assembly is a time consuming and cumbersome.

In view of the foregoing, there is a need for improved
enclosures for portable computing devices. Particularly,
enclosures that are more cost effective, smaller, lighter, stron-
ger and aesthetically more pleasing than current enclosure
designs. In addition, there is a need for improvements in the
manner in which structures are mounted within the enclo-
sures. For example, improvements that enable structures to be
quickly and easily installed within the enclosure, and that
help position and support the structures in the enclosure.

SUMMARY OF THE INVENTION

The invention relates, in one embodiment, to a handheld
computing device. The computing device includes a seamless
enclosure formed from an extruded tube. The extruded tube
includes open ends and internal rails which serve as a guide
for slidably assembling a user interface assembly through the
open ends of the extruded tube, a reference surface for posi-
tioning the user interface assembly relative to an access open-
ing in the seamless enclosure, and a support structure for
supporting the user interface assembly during use.

The invention relates, in another embodiment, to a method
of assembling a handheld computing device. The method
includes providing an enclosure formed from an extruded
tube including open ends and internal rails. The method also
includes providing operational components for performing
operations associated with the handheld computing device.
The method further includes inserting the operational com-
ponents into the extruded tube through an open end of the
extruded tube. The operational components slide along the
internal rail during insertion. The internal rails also help to
locate the operational components in their desired position
within the extruded tube. The method additionally includes
securing the operational components to the extruded tube.

The invention relates, in another embodiment, to a hand-
held music player. The hand held music player includes an
elongated extruded tube extending along a longitudinal axis,
and having a first open end and a second open end opposite the
first open end. The elongated extruded tube defines an internal
lumen which is sized and dimensioned for slidable receipt of
operational components of the handheld music player. The
lumen includes rails for guiding the operational components
to their desired position within the lumen.

The invention relates, in another embodiment, to a hand-
held computing device. The handheld computing device
includes a seamless enclosure having a substantially planar
front surface. The planar front surface is configured to present
auser interface sub system of the handheld device. The seam-






