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(87) Abstract

A modular keyboard (200) is provided which can be repeatedly
and conveniently transferred between a portable computer (100) or a
desktop computer without damage to the modular keyboard. Both the
portable computer and the keyboard base (300) for the desktop computer
have a cavity (126, 326) therein for receiving the modular keyboard.
The keyboard base has a numerical keypad and arrow keys adjacent
the cavity. The modular keyboard is small enough so that the portable
computer can be closed and carried in the conventional manner without
interference from the modular keyboard. A removal mechanism (126,
326) is provided on each the portable computer and the keyboard base

to facilitate removal of the modular keyboard.
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MODULAR KEYBOARD

Field of the Invention

The present invention relates generally to computers. More particularly,

it pertains to keyboards for use with multiple computers.
Background of the Invention

Conventional keyboards provided in portable or notebook computers
have a different key layout and fewer available options compared to desktop
keyboards due to space constraints imposed by the need to minimize the
footprint of such computers. Many computer users often switch between using a
desktop computer having a standard non-integrated keyboard and a notebook
keyboard. The problem with switching between two keyboard configurations is
that learning which occurs for one keyboard configuration may actually interfere
with learning a second keyboard. What often happens is that the user operates a
desktop personal computer (PC) or conmects a desktop keyboard to the notebook
whenever possible and never fully becomes comfortable with use of the
notebook keyboard. When traveling, the use of a desktop keyboard with a
portable computer is very inconvenient, and would otherwise defeat the
portability of the portable computer.

The conventional desktop keyboard is relatively large compared to the
notebook computer, and is bulky to tote from one location to another As the user
continues to switch back and forth, usage of the desktop keyboard interferes with
learning the notebook keyboard.

One approach to solve the above is shown in U.S. Patent No. 5,187,644
issued to Crisan on Feb. 16, 1993. The Crisan reference teaches a compact
portable computer having an expandable full size keyboard with extendable
supports. The extendable flaps extend the keyboard surface to more closely
approximate a full size keyboard. Another approach is shown in U.S. Patent No.
5,519,569 issued to Sellers on May 21, 1996. In Sellers, a compact notebook
computer having a foldable and collapsible keyboard structure is disclosed. Yet
another approach is disclosed in U.S. Patent No. 5,615,081 issued to Ma on Mar.
25,1997. In Ma, a portable computer having keyboard structure including two
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sub-keyboards mounted for rotation between a longitudinally aligned position
and mutually parallel position is shown. However, these references require part
of the keys to remain substantially unsupported when the flaps are unfolded and
extended away from the housing of the portable computer. In addition, although
the surface area of the keystroke surface is increased, the resiliency of the keys is
much different than a desktop keyboard. These differences, as well as others,
force a user to adjust when switching between use of a keyboard on a portable
computer, and a desktop keyboard.

Accordingly, what is needed is a keyboard similar in feel and look to a
user for use with both a portable computer and a desk top computer. What is
further needed is a keyboard which is easy to use and provides the functionality
of a full size keyboard.

Summary of the Invention

A portable modular keyboard is provided which is easily transferable
between a portable computer and a keyboard assembly used with desktop
computers.

A portable computer and a keyboard base for a desktop computer are
each provided with a cavity and a port for receiving and coupling with the
modular keyboard, respectively, allowing a user to use the same keyboard for
both portable computers and desktop computers. To conveniently remove the
modular keyboard from either the portable keyboard or the modular keyboard
base, a removal mechanism is provided. In one embodiment, a latch assembly 1is
provided adjacent the cavity for either the portable computer of the keyboard
base to facilitate the removal of the modular keyboard. In another embodiment,
the modular keyboard and the cavity of each the portable computer and the
keyboard base are sized such that there is an interference fit between the modular
keyboard and the cavity to retain the modular keyboard therein.

A modular keyboard has keys such as those provided in a standard
portable keyboard layout, which are resiliently coupled with a top surface of the
modular keyboard. A bottom surface of the modular keyboard has a
substantially rigid backing such that the modular keyboard can be removed from
the portable computer and the keyboard base without damage. The backing also

provides protection and support for the keys which are resiliently mounted to the



10

15

20

25

30

WO 99/35556 PCT/US99/00015

3

backing. Also coupled with the modular keyboard is a connector for operatively
coupling the modular keyboard with either the portable computer or the
keyboard base.

Advantageously, the modular keyboard is light weight and is compatible
with both the notebook and desktop computer. The modular keyboard fits within
the portable computer, such that the housing of the portable computer can be
closed over the keyboard, and the keyboard can be easily toted within the
portable computer. In addition, the keyboards provided with either the desktop
computer or the portable computer could be customized for customers, yet
operable with many different types of computers. This keyboard design would
allow notebook users to keep their entire notebook layout when switching to a
desktop keyboard, also providing the benefit of having to purchase only one
keyboard. A user could maintain the learning of the notebook keyboard to a
greater extent because the keys used for standard typing tasks are in the same
place for the desktop computer and the portable computer. In addition, the
resilient nature of the keys remain consistent regardless of the device used. The
modular keyboard provides a further benefit since a user could remove the
keyboard to prevent unauthorized use of the computer, such as for sending an E-
mail.

Brief Descrinti f the Drawi

Figure 1 is a perspective view illustrating a portable computer
constructed in accordance with one embodiment of the
present invention.

Figure 2 is a perspective view illustrating a modular keyboard
constructed in accordance with the one embodiment of
the present invention.

Figure 3 is a perspective view illustrating a keyboard base
constructed in accordance with one embodiment of the
present invention.

Figure 4 is an exploded perspective view illustrating a system
constructed in accordance with one embodiment of the

present invention.
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Description of the Embodi

In the following detailed description, reference is made to the
accompanying drawings which form a part hereof, and in which is shown by
way of illustration specific embodiments in which the invention may be
practiced. These embodiments are described in sufficient detail to enable those
skilled in the art to practice the invention, and it is to be understood that other
embodiments may be utilized and that structural changes may be made without
departing from the spirit and scope of the present invention. Therefore, the
following detailed description is not to be taken in a limiting sense, and the
scope of the present invention is defined by the appended claims.

Figure 1 illustrates a portable computer 100 constructed in accordance
with one embodiment of the present invention. The portable computer 100 has
a system board with a processor, memory and various further integrated circuits
for providing video graphics, sound functions, and I/O ports. Alternatively, the
portable computer 100 could further include secondary memory devices such as
floppy and hard disk drives and CD capabilities. The portable computer 100
includes a wide range of devices ranging from, in one embodiment, a luggable
computer to a personal digital assistant (PDA). The portable computer 100 also
has a lower chassis 112, and in one embodiment also an upper chassis 110.

The upper chassis 110, generally having the shape of a rectangular panel
in one embodiment, has a bezel 114, which is integral with the upper chassis
110. Alternatively, the upper chassis 110 can have other shapes. In one
embodiment, the bezel 114 encompasses a display 120 therein. The display 120
is an LCD screen or other equivalent, as known by those skilled in the art. In
one embodiment, the bezel 114 and the display 120 of the upper chassis 110
pivot about a display hinge 122, providing adjustability for the display 120.
The display hinge 122 connects the lower chassis 112 of the portable computer
100 with the upper chassis 110, and allows for the upper chassis 110 to be
closed upon the lower chassis 112. Alternatively, the upper chassis 110 can be
removably coupled with the lower chassis 112.

The lower chassis 112 is generally rectangularly shaped and is formed
from a substantially rigid material, and is defined in part by a top surface 123

and side surface 124. The terms “top” and “side” are arbitrary and are used
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herein merely to describe relative surfaces of the lower chassis 112, but are not
intended to limit the orientation of the lower chassis 112 in any manner. The
lower chassis 112, in one embodiment, also includes a graphical pointing device
118, such as a touch pad or a roller ball apparatus. The top surface 122 of the
lower chassis 112 has a cavity 128 therein.

The cavity 128 is shaped and sized to receive a modular keyboard 200
therein, as will be further discussed below. The cavity 128 is defined in part by
a bottom surface 132 and side surfaces 134. Disposed within the cavity 128 is a
port 140 for coupling with the modular keyboard 200. The port 140, in one
embodiment, is disposed on a side surface 134 of the cavity 128. In another
embodiment, the lower chassis 112 further includes a removal mechanism 126.

The removal mechanism 126 facilitates the removal and insertion of the
modular keyboard 200 from the cavity 128. The removal mechanism 126
comprises, in one embodiment, straps which remain under the modular
keyboard 200 or a notch for finger insertion. In another embodiment, the
removal mechanism 126 comprises a latch assembly which engages the
modular keyboard 200 and retains it within the cavity 128 until the latch
assembly is released. Alternatively, the latch assembly can have a number of
other configurations.

Figure 2 illustrates one embodiment of the modular keyboard 200. The
modular keyboard 200 is generally rectangularly shaped, which corresponds to
the shape of the cavity 128 of the portable computer 100. (Figure 1). The
modular keyboard 200 is defined in part by a top surface 212, side surfaces 214,
and a bottom surface 216. In one embodiment, a connector 240 is coupled with
one of the side surfaces 214. Alternatively, the connector 240 can comprise a
wide variety of connectors such as standard plastic connectors, a card edge
connector, or a ZIF connector and be coupled with alternative surfaces, such as
the bottom surface 216. In another configuration, the connector 240 is tapered
to facilitate connection when the modular keyboard 200 is operatively coupled
with either the portable computer 100 or the keyboard base 300. Coupled with
at least a portion of the top surface 212 of the modular keyboard 200 is a
plurality of keys 220. In one embodiment, the plurality of keys 220 cover the
entire top surface 212. The plurality of keys 220 are resiliently coupled with the
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top surface 212 as on conventional portable computers. In addition, in another
embodiment, the portable keyboard 200 does not have a keyboard controller
therein.

The bottom surface 216 of the modular keyboard 200 is comprised of a
substantially rigid support structure 230 which is sized to fit within the cavity
128 of the portable computer 100. The support structure 230 is rigid enough so
that the modular keyboard 200 can be repeatedly inserted into and removed
from the cavity 128 of the portable computer 100 or a keyboard base without
damage to the modular keyboard 200.

Figure 3 illustrates one embodiment of a desktop keyboard base 300
which has a keyboard body 310 defined by a top surface 312, a bottom surface
314, and side surfaces 316. The terms “top”, “bottom” and “side” are arbitrary
and are used herein merely to describe relative surfaces of the desktop base 300,
but are not intended to limit the orientation of the desktop base 300 in any
manner. In one embodiment, the top surface 312 of the keyboard body 310 has
a cavity 330 therein. The cavity 330 is sized and adapted to receive the modular
keyboard 200 therein as will be further discussed below. The cavity is defined
in part by a bottom surface 332 and side surfaces 334. The bottom surface 314
of the keyboard body 310 rests upon a desk or other generally flat work surface.

Disposed within the cavity 330 is a connector 340. The connector 340 is
adapted to couple with the connector 240 of the modular keyboard 200, as will
be further discussed below. The keyboard base 300 also has a computer
connector 350 for coupling the keyboard base 300 with the computer (not
shown). In one embodiment, the computer connector 350 comprises a PSE
connector, as is known in the art. In yet another embodiment, the keyboard
base includes a plurality of keys 360. The plurality of keys 360 can be a
numerical keypad, arrow keys, or other function keys. In another embodiment,
the keyboard base 300 further includes a removal mechanism 326.

The removal mechanism 326 facilitates the removal and insertion of the
modular keyboard 200 from the cavity 330. The removal mechanism 326
comprises, in one embodiment, straps which remain under the modular
keyboard 200 or a notch for finger insertion. In another embodiment, the

removal mechanism 326 comprises a latch assembly which engages the
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modular keyboard 200 and retains it within the cavity 330 until the latch
assembly is released. Release of the latch assembly is operable to eject the
modular keyboard 200. Alternatively, the latch assembly 326 can have a
number of other configurations. For instance, the latch assembly or the removal
mechanism 326 could be incorporated with the modular keyboard in addition to
or instead of on the portable computer 100 and the keyboard base 300. In
another embodiment, the latch assembly comprises a spring bias wedge which
can be coupled with either the modular keyboard 200 or the portable keyboard
100 and the keyboard base 300.

During use, the modular keyboard 200 can be placed within the cavity
128 of the portable computer 100 or can be placed within the cavity 330 of the
keyboard base 300, as shown in Figure 4. When the modular keyboard 200 is
disposed within the cavity 128 of the portable computer 100, the upper chassis
110 can close and couple with the lower chassis 112 without interference from
the modular keyboard 200. In another embodiment, the modular keyboard 200
and the cavity 128 of the portable computer 100 are sized to create a frictional
fit between the side surfaces 134 of the cavity 128 and the side surfaces 314 of
the modular keyboard 200. The frictional fit facilitates the retention of the
modular keyboard 200 within the cavity 128. When the modular keyboard 200
1s inserted into the cavity 128, the bottom surface 216 of the modular keyboard
200 rests against the bottom surface 132 of the cavity 128 such that the plurality
of keys 220 are all supported by the bottom surface 132 of the cavity 128. This
structure provides support even for vigorous keystroking. To remove the
modular keyboard 200 from the portable computer 100, the latch assembly 126
is actuated to release the engagement of the modular keyboard 200.

The modular keyboard 200 is then inserted into the cavity 330 of the
keyboard base 300. In one embodiment, the modular keyboard 200 and the
cavity 330 of the keyboard base 300 are sized to create a frictional fit between
the side surfaces 334 of the cavity 330 and the side surfaces 214 of the modular
keyboard 200. The frictional fit facilitates the retention of the modular
keyboard 200 within the cavity 330 and secures the modular keyboard 200 in
place while a user is typing on the keys. When the modular keyboard 200 is
inserted into the cavity 330, the bottom surface 216 of the modular keyboard
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200 rests against the bottom surface 332 of the cavity 330 such that the plurality
of keys 220 are all supported by the bottom surface 132 of the cavity 330. This
structure provides support during vigorous typing by a user. To remove the
modular keyboard 200 from the keyboard base 300, the latch assembly 326 is
actuated to release the engagement of the modular keyboard 200.

Advantageously, the modular keyboard is light weight and is compatible
with both the notebook and desktop computer. The modular keyboard fits
within the portable computer, such that the housing of the portable computer
can be closed over the keyboard, and the keyboard can be easily toted within the
portable computer. In addition, the keyboards provided with either the desktop
computer or the portable computer could be customized for customers, yet
operable with many different types of computers.

This keyboard design would allow notebook users to keep their entire
notebook layout when switching to a desktop keyboard. A user could maintain
the learning of the notebook keyboard to a greater extent because the keys used
for standard typing tasks would be in the same place for the desktop computer
and the portable computer. In addition, the resilient nature of the keys would
remain consistent regardless of the device used. A further advantage is that a
removable modular keyboard could also be used as a security device, since no
data could be input nor retrieved while the keyboard is removed.

It is to be understood that the above description is intended to be
illustrative, and not restrictive. Many other embodiments will be apparent to
those of skill in the art upon reviewing the above description. For instance,
other types of computers could be modified to incorporate the modular
keyboard. The scope of the invention should, therefore, be determined with
reference to the appended claims, along with the full scope of equivalents to

which such claims are entitled.

PCT/US99/00015
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What is claimed is:
1. A portable computer comprising:

a lower chassis having at least a processor and memory therein, where
the lower chassis is adapted to couple with a display;

a body encompassing the lower chassis and having a first surface, the
first surface of the body having a cavity therein;

a modular keyboard removably disposed within the cavity of the lower
chassis, the modular keyboard defined in part by a bottom surface having a
substantially rigid material such that the modular keyboard is removable from
the cavity without damage to the modular keyboard; and

a removal mechanism which is operable to remove the modular

keyboard from the cavity.

2. The portable computer as recited in claim 1, the lower chassis further
comprising a first connector disposed within the cavity, the keyboard having a
second connector, where the first connector is coupled with the second

connector.

3. The portable computer as recited in claim 1, wherein the removal
mechanism comprises a latch assembly which is operable to eject the modular

keyboard.

4. The portable computer as recited in claim 3, wherein the latch assembly

is disposed adjacent to the cavity of the lower chassis.

5. A keyboard assembly for use with a desktop computer comprising:

a keyboard base having a cavity therein, the keyboard base adapted for
use with a desktop computer and having a plurality of keys coupled therewith;
and

a modular keyboard removably disposed within the cavity of the
keyboard base, the modular keyboard having a plurality of keys coupled
therewith.

PCT/US99/00015
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6. The keyboard assembly as recited in claim 5, the keyboard base further
comprising a first connector disposed within the cavity, the keyboard having a
second connector, where the first connector is coupled with the second

connector.

7. The keyboard assembly as recited in claim 5, the keyboard base further

comprising a release mechanism.

8. The keyboard assembly as recited in claim 7, wherein the release
mechanism comprises a latch assembly which is disposed adjacent to the cavity

of the keyboard housing.

9. The keyboard assembly as recited in claim 5, wherein the plurality of

keys comprises a numerical keypad.

10. A computer system comprising:
a portable computer comprising:
a lower chassis having at least a processor and memory
therein, where the lower chassis is adapted to couple with a display;
a body encompassing the lower chassis, the body having a
cavity therein,
a keyboard assembly for use with a desktop computer comprising:
a keyboard base having a cavity therein, the keyboard base
adapted for use with a desktop computer and having a plurality of keys
coupled therewith; and
a modular keyboard adapted to be removably disposed within
the cavity of the keyboard base or the cavity of the lower chassis, the

modular keyboard having a plurality of keys coupled therewith.

11.  The computer system as recited in claim 10, the lower chassis further
comprising a first connector disposed within the cavity, the keyboard base

having a second connector disposed within the cavity, the keyboard having a
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third connector, where the third connector is coupled with the first connector or

the second connector.

12. The computer system as recited in claim 10, the cavity of the lower
chassis having a first bottom surface, the cavity of the keyboard base having a
second bottom surface, the modular keyboard having a third bottom surface
which is supported by the first or second bottom surface when the modular
keyboard is disposed within the portable computer or the keyboard base,

respectively.

13. The portable computer as recited in claim 10, the lower chassis further
comprising a latch assembly, the latch assembly is operable to eject the modular

keyboard.

14. The portable computer as recited in claim 10, the keyboard base further
comprising a latch assembly, the latch assembly is operable to eject the modular

keyboard.

15. A modular keyboard comprising:

a bottom surface having a substantially rigid support structure;

a top surface having a plurality of keys resiliently coupled therewith;
and

a connector coupled with at least a portion of the modular keyboard, the
connector for operatively coupling the modular keyboard with either a portable
computer or a keyboard base;

where the modular keyboard is adapted to be repeatedly removed from

and received by either a portable computer or the keyboard base.

16.  The modular keyboard as recited in claim 15, the modular keyboard
further comprising a release mechanism for removing the modular keyboard

from a cavity.
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