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1 LAPTOP COVPUTER HAVI NG | NTEGRATED KEYBOARD, ... CURSOR. CONTRQOL..DEVI CE AND
PALM REST FI ELD OF THE | NVENTI ON 5 !The ipresent i hvehtton pertains to
the field of conputer systens. Mre partlcu(afly, the.present:.i:aventd on
relates to a | aptop computer having an inta§rated; keypoardemcursor gontr ol
devi ce and pal mrest. BACKGROUND OF THE | NVENTI.ON-Lapt.op.; cpnputers. ke
presently designed with a keyboard and a 1,0 .di-splay, all 4 n .one panage
The keyboard | senmount ed next to the frmnt’edge of the l'aptop conputer and
the display is usually rotatably hlnged té-the hou3|ng whi:ch contains:the
keyboard, with - 2i ng cont ai ned

in the sane housi g t-in cursor
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control device, which is Swmoard but part of the

| apt op conputer's housing; the cursor control device is typically nounted
to the left or right of the keyboard (although an isopoint cursor control

device is of t epigyp pi RhadNe

5 The present invention pertains to the field of computer systems. More

particularly, the present invention relates to a laptop computer having an
integrated keyboard, cursor control device and palm rest.
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Laptop computers are presently designed with a keyboard and a

10 display all in one package. The Keyboard is mounted next to the front edge
of the laptop computer and the display is usually rotatably hinged to the
housing which contains the keyboard, with most of the hardware for the
laptop computer being contained in the same housing. A few laptop
computers also include a built-in cursor control device, which is separate

15  from the keyboard but part of the laptop computer's housing; the cursor
control device is typically mounted to the left or right of the keyboard
(although an isopoint cursor control device is often mounted below the
spacebar of the keyboard), and the keyboard is again next to the front edge
of the laptop computer. The cursor control device allows the user to control

20 the position of a cursor or pointer on the display screen of the computer. Itis
often expeditious to uée a cursor control device where, for example, the user
is required to repetitively choose software options displayed on the display
or may desire to input data in a graphics format into the computer system
(e.g. drawing images on the computer's display).

25 One prior type of a cursor control device is commonly re'ferred toasa
"mouse" which is shown in U. S. Pat. No. 4,464,652. Such mouse is a small
hand-held box-like device which is coupled to the computer system by a
cable and placed adjacent to the keyboard. The mouse contains a domed
portion housing a ball which is free o rotate within the dome against a

30 smooth and flat surface, which is typically a desktop. The operation of the

mouse thus requires a flat, smooth surface (next to the keyboard of the



spacebar of the keyboard), and the keyboard is again next to the front edge
of the laptop conputer. The cursor control device allows the user to
control 20 the position of a cursor or pointer on the display screen of
the conputer. It is often expeditious to use a cursor control device where,
for exanmple, the user is required to repetitively choose software options
di spl ayed on the display or nay desire to input data in a graphlcs f or mat
into the conputer system (e.g. draw ng ijrages on the conputer's display).

25 One prlor type of a cursor control device is comonly referred to
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S respect to the surface is thus parroted by the cursor on the display. A switch
is provided on the mouse in order to signal to the compute.r, when the switch
is pressed by the user, that a desired location of the cursor on the display
has been selected. The combination of moving the mouse to point (with the
cursor) to an image on the display screen and pressing the switch (with its

10 normal audible and tactile feedback) while the cursor is pointing to the
image to select the image is referred to as "point-and-click." The use of the
point-and-click approach for controlling a computer is very effective and very
"user friendly."

While the mouse of the type described is satisfactory for many

15 applications, it has been found that disadvantages are associated with a
mouse which is separate from the keyboard of a computer system. This is
especially so in the case of laptop computers.

One prior disadvantage associated is that when using the mouse, the
user must stop his or her hand operation on the keyboard and move his or

20  her hand from the keyboard to grasp the mouse. This sometimes also
requires that the user:s eyes be shifted from the display to aid in the
grasping of the mouse. The mouse is then pushed by the user's hand to
move over the surface until the cursor reaches the desired spot on the
display. The user then removes his or her hand from the mouse and must

25  find the proper position for the hand on the keyboard to begin typing
operations again. In many applications {e.g., word processing) the
operation of the mouse results in a substantial loss in convenience and
efficiency due to the diversion of the user's attention from the keyboard.

Another prior disadvantage associated is that when using the mouse,
30 the surface over which the mouse must move is an essential part of the

system. Attimes, portable computers are placed on the lap of the user and



2 computer) over which the nouse can nove in an X direction, a Y direction
or a co ip tion of both, The ball rotates accordingly as the nouse noves

in the . eplaced The rotation of the ball is then interpreted as an
X-Y nDH H cursor on the display. The novenent of the nobuse with 5
respec ce is thus parroted by the cursor on the display. A
switch is provided on the nouse in order to signal to the conputer, when
the switch is pressed by the user, that; a desired |ocation of the cursor on
t he di splay has been sel ected. The conbi nati on of noving the nouse to point
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available to place the portable computer except the user‘s.lap, nothing is

available for the user's palms or wrists to rest against. The conventional

portable computer keyboard, placed close to the front edge, also does not

provide the resting base for the user's palms or wrists. When a conventional

10  portable computer is used for a period of time on a user's lap, the user is
unable to support and rest the palms or wrists on something and is unable to
extend the arms away from the body to reduce muscle tension. During the
period of using the computer in such an environment, the user experiences
a great deal of muscle fatigue in the arms and shoulders.

15 Because of these and other disadvantages associated with the
conventional off-keyboard mouse, a need, which has previously remained
unsatisfied, has existed for an arrangement having combined keyboard,
palm rest and cursor control device which allows for the advantages of a
mouse while aliowing the hands to remain on the keyboard and without

20 requiring a flat work surface of the type required for the off-keyboard mouse.

A number of p-rior art approaches are known for including a cursor
positioning device onto a keyboard. One such prior art approach is shiown
in U.S. Patent No. 4,736,191, which describes a keyboard having a
touchpad which serves as a cursor positioning device, where the touchpad

25 s positioned immediately below the space bar of the keyboard (which is
separate from the computer) so that the touchpad can be accessed by the
thumb of the user without requiring the user to move his or her hand from the
keyboard. However, these prior art approaches fail to disclose the
ergonomic configuration of the integrated keyboard, cursor control device

30 (with switches) and palm rest in a laptop computer as in the present

invention. Also, many of the prior art approaches still require that the user's
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age associated is that when using
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KEYBOARD INCLUDING TRACKBALL,; .

2. U. S. Design Patent No. 291,574, issued August 25, 1987 for
KEYBOARD INCLUDING TRACKBALL;

3. U. 8. Design Patent No. 292,289, issued October 13, 1987 for
ELECTRONIC COMPUTER,;

4. U. S. Patent No. 4,670,743, issued June 2, 1987 for KEYBOARD
CURSOR CONTROLLER;

5. U.S.Patent No. 4,712,101, issued December 8, 1987 for CONTROL
MECHANISM FOR ELECTRONIC APPARATUS;

6. U. S. Patent No. 4,736,191, issued April 5, 1988 for TOUCH
ACTIVATED CONTROL METHOD AND APPARATUS;

7. U. S. Patent No. 4,823,634, issued April 25, 1989 for
MULTIFUNCTION TACTILE MANIPULATABLE CONTROL;

8. U. S. Patent No. 4,896,554, issued January 30, 1990 for
MULTIFUNCTION TACTILE MANIPULATABLE CONTROL; |

9. German Patent Application No. DE-3045133, published January 7,
1982 for CURSOR INPUT CONTROL FOR VDU;

10.  Japanese Patent Application No. 59-94133, published May 30, 1984
for DOCUMENT AND FIGURE GENERATING DEVICE; and

11.  1BM Technical Disclosure Bulletin, Vol. 27, No. 10B, pp. 6299-6305;
March 1985 for MOUSE/KEYBOARD CONCEPT INCORPORATING UNIQUE
DEVICES FOR CONTROLLING CRT DISPLAY CURSORS.

Unlike the present invention, these prior art approaches fail to allow
the user to practice the "point and click™. approach (e.g., U.S. Patent No.
4,736,191 does not provide a switch with the cursor positioning touchpad)
while also allowing the user to keep his hands on the keyboard and to rest

his palms on the palm rest of the laptop computer. Moreover, the prior art
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no such surface for the nouse is available. Thus, the nouse cannot be
pro,;g?rsk%t s%d wth the conputer while it is |ap-nmounted or in cases where

no a ’ eRaeedi s gvai |l abl e for operating the nouse. Mreover, as a
port !ﬂﬂn may be used in a laptop 5 envi ronment, for exanple by
t he cab where no base is available to place the portable
conputer except the user's lap, nothing is available for the user's pal ns
or wists to rest against. The conventignal portable conmputer keyboard,

pl aced close to the front edge, also does not provide the resting base for
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ot her di sadvant ages associ a h the conventional “of f - keyboard nouse, a
need, whi ch Rasingiud¢ twrusdparateswiichesi(covered by contoured buttons to give the

user tactile feedback to help the user locate the switches without looking),
one switch being closest to the keyboard and often best suited for word
processing applications, and the other switch being located below the
trackball and often best utilized for detail-intensive cursor positicning using

10 one hand (e.g. index finger operating trackball while thumb of same hand
operates switch) such as the drawing of graphics on the computer system.

In view of the limitations of known systems and methods, one

objective of the present invention is to provide a laptop computer with a
combined keyboard, palm rest and cursor control device which does not

15  require that the user's hands be removed from the keyboard to reach for the
cursor positioning device while also allowing the user to practice the "point
and click”" approach.

In view of the limitations of known systems and methods, another

objective of the présent invention is to provide a laptop computer with a

20 combined keyboard, palm rest and cursor control device which provides a
rest for the user's pair_ns and which gives the user the option of pressing a
switch closest to the keyboard with either thumb while the other thumb
moves a trackball and the user's hands are kept over the keyboard. itis a
further object of the invention to provide a sophisticated ergonomically

25 designed laptop computer having enough space for the palm rests so that
the user's hands/palms can be rested while using the keyboard on the
user's lap, allowing the user to extend their arms away from the body in a
more relaxed state, thereby reducing muscle fatigue in the user's arms and

shoulders.
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5 least one switch means is described herein. The laptop personal computer

includes a display screen which displays a movable cursor and further
includes a keyboard for inputting data into the computer, which keyboard is
typically a standard alphanumeric keyboard having many keys, including a
bottom row of keys. A palm rest area, which is typically a flat surface, is
10  adjacent to the bottom row of the keyboard and is adequately iarge to
support the user's paims and/or wrists when typing on the keyboard. A
cursor positioning device, typically a trackball, is located in a cooperating
recess in the palm rest area. The cursor positioning device allows the user
to move the movable cursor which is displayed on a display screen to any
15 point on a display screen. The laptop computer further comprises at least
one switch means for initiating a particular function depending upon the
position of the movable cursor on a display screen when the switch means is
activaled. The combination of a cursor positioning device and at least one
switch means provides the point and click function which gives the user the
20  ability to control the computer by pointing (with the cursor) to an image on
the display screen ané activating the switch means while the cursor is
pointing to the image. The switch means, which is an electrical element, is
usually activated (e.g. change of electrical state of the switch) by a button
means which electrically isolates (and hence insulates) the user from the
25 electrical circuitry of the computer.

In one embodiment, the laptop personal computer of the present
invention includes two switch means for initiating at least one signal to carry
out at least one particular function which depends upon the position of the
movable cursor on a display screen when either of the switch means is

30 activated. These two switch means may be separate switches for initiating

different functions or may be connected in parallel to provide one signal
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respectively. The first button is located below the bottom row of the
keyboard and above the cursor positioning device. The second button
which activates the second switch means is located below the cursor
positioning device. The cursor positioning device and the first and second
buttons are typically substantially aligned along the midline of the palm rest,
which midline is defined by a line which is centered with respect to the width
of the palm rest. This line is typically perpendicular with respect to the
bottom row of the keyboard and perpendicular with respect to the front edge
of the laptop computer.

The laptop includes a main housing and a display housing. The
display housing, when closed, -acts as a cover for the computer and includes
the display screen which displays the movable cursor. The display housing
{s rotatably coupled by a hinge to the main housing. The main housing
contains the conventional electronics, such as the CPU, memory, hard disk
drive and/or floppy disk drive, input/output circuitry, power supply and other
standard and well known electronic circuitry contained in laptop computers.

The present invention provides the user with the option of pressing
the first button which is closest to the keyboard to "click"/select an image on
a display screen with }either thumb while the other thumb moves the trackball
and while the user's hands are kept positioned over the keyboard. The
contoured buttons which are used to activate the switches provide tactile
feedback to the user to locate the buttons without looking. The present
invention thereby allows the user to point to an image on a dfsp!ay screen
and select the image while keeping the user's hands over the keyboard and
while continuing to look at the display screen. The provision of two separate
buttons allows the user to use one button (usually the top button which is
closer to the keyboard) for certain applications and the other button (the
bottom button) for applications where cursor controlling intensive operations

are required. In alternative embodiments, the two buttons may activate a

u.

u.



7. U S. Patent No. 4,823,634, issued April 25, 1989 for MJILTI FUNCTI ON
TACTI LE MANI PULATABLE CCNI’RO_ 8. U S. Patent No. 4,896, 554, issued
January 30, 1990 for MUJLTI FUNCTI ON TACTI LE MANI PULATABLE CONTROL; 20 9.
German Pat ent Application No. DE-3045133, published January 7, 1982 for
CURSOR | NPUT CONTROL FOR VDU; 10. Japanese Patent Application No.
59-94133, published May 30, 1984 for DOCUMENT AND FI GURE GENERATI NG DEVI CE;
and 11. |1BM Technical Disclosure Bulletgn, Vol. 27, No. 10B, pp.

6299- 6305; 25 March 1985 for MOUSE/ KEYBOARD CONCEPT | NCORPORATI NG UNI QUE
DEVI CES FCR CONGictd e GFET Ry 9Bl o GHEER Sl \BuplBY bPRERSe BcRalk
Application No. 393,846 published Cctober 24, 1990 f TCH
ASSEMBLY. These fomieditogathergspn trectzes Of&::ll'cutambatldnamcnmrmsms th® practice the
"point and click"” roach (e.g., U S. Patent No. 4,736,191 does not

provi de a sw tcﬁaﬁﬁ)@' the cursor positioning touchpad) 30 while also

allow ng the user toTHR8RiINGIotheh AalFeLEhd dtRaM By kKL Bkt PvéMdh
5 provided for will be apparent from the accompanying drawings and from the

detailed description which follows below.



his palns on the palmrest of the |aptop conputer. Mreover, the prior an
does not give the user the option of pressing a swtch closest to the
keyboard (to click/select an image on the display screen) with either thunb
whil e the other thunb noves a trackball and while the user's hands remain
positi oned over the keyboard. Furthernore, the prior art systens do not 5

I ncl ude two separate switches (covered by contoured buttons to give the
user tactile feedback to help the user locate the switches w thout

| ooking), one switch being closest to the keyboard and often best suited
for word proces oJur- 5 d b t her switch being | ocated bel ow
t he trackbal | ang ‘ [~ detail -intensive cursor

posi tioni ng using 1 mh@p@sbland/e(mt&mgs |llmsmdwd by iwag e exgepiatand gof thawdgbal | whil e
t hunb of same hand operates svmtcf) such as the draw ng of graph| cs on the
conput er syst em Oflifitpiona [ the figLses eiae prce@eARYINaAaNDeLA e I8 Wi/ike a

sophi sti cat ed  ergaRgHEb Gahlelal R WG Rk ARIAMLHIH URInhavi ng

5 Figure 1 is a perspective view of a laptop computer in the raised

position showing the keyboard, palm rest and cursor control device
combination,;
Figure 2 is another perspective view of the laptop computer in the
closed position;
10 Figure 3 is a top view showing the arrangement of the keyboard, palm
rest and cursor control device;
Figure 4A is a sectional view of the keyboard/cursor contro! device
arrangement, taken on line 4A-4A of Figure 3;
Figure 4B is a sectional view of the keyboard/cursor control device
15 arrangement, taken on line 4B-4B of Figure 3
Figure 5 is a perspective view showing the shape of the upper button
of the cursor control device;
Figure 6A is a top view of the upper button shown in Figure 5;
Figure 6B is a sectional view of the upper button, taken on line 6-6 of
20  Figure 6A; this view shows the slope of the upper button;
Figure 7 is a pérspective view showing the shape of the lower button
of the cursor control device;
Figure 8A is a top view of the lower button shown in Figure 7;
Figure 8B is a sectional view of the lower button, taken on line 8-8 of
25 Figure 8A; _
Figure 9 is a side view of the iaptop computer in the closed psition.
Figure 10 shows a top view of an alternative button means which

surrounds the trackball.
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noves a trackbaddvicardmbination 8 of the present invention. Although computer 10 can

5 be any of a variety of computers, computer 10 in the present preferred

embodiment is a portable computer and, more specifically, a laptop

computer which is a single, integrated unit with all of its elements placed

within one case and which is small enough to fit on a user's lap. Computer

10 includes a main housing 1. Main housing 1, in the preferred

10  embodiment, is made from injection molded plastic material. Inside main

housing 1, there are all the essential and well known electronic circuitry for

the computer's operation, such as CPU, memory, hard disk drive and/or

floppy disk drive, input/output circuitry and power supply. Such electronic

circuitry for a laptop computer is well known; one example of a laptop

15 computer is the Macintosh Paortable from Apple Computer, inc. of Cupertino,

California, the assignee of the present invention.

On top of main housing 1 is the keyboard, palm rest and cursor

control device combination 8. The combination 8 includes a conventional

keyboard 11, a palm rest 8 and a cursor control device 12 (which includes a

20  cursar positioning device, typically a trackball 32, and two switches which

are actuated by two contoured, crescent shaped buttons 31 and 33).

Keyboard 11 and cursor control device 12 allow a user to communicate with

(e.g. input data into} computer 10. Palm rest 9 provides a supporting base

for the user's hands to rest against when using keyboard 11. The

25 combination 8 will be described in more detail below with reference to

Figures 3-9.

Disposed over the keyboard, palm rest and cursor control device

combination 8 is a display housing 2 which contains the display screen 3.

Display housing 2 is coupled to main housing 1 by a conventional hinge

30 means 7. Hinge 7 allows the display housing 2 to act as a cover for the main

housing 1 such that, from the closed position (show in Figure 2), the display



user's hands are kept over the keyboard. 6 SUMVARY OF THE | NVENTI ON
According to the present invention there is provided a | aptop conputer as
set forth in claim1l appended hereto. A | aptop personal conputer having an
i ntegrated keyboard, palmrest and cursor control device is described

her ei n. In the preferred enbodinent, the |aptop personal conputer

I ncl udes a di splay screen which displays a novabl e cursor and further

i ncl udes a keyboard for inputting data anto the conputer, which keyboard is
typically a standard al phanuneri c keyboard having many keys, including a

housing 2 can be opened upwards, revealing the keyboard 11, paim rest 9,
tr.ackball 32 and buttons 31 and 33.

As illustrated in Figure 1, hinge 7 extends substantially across the

width of main housing 1. In an alternative embodiment, hinge 7 can be

5 made to extend completely across the width of main housing 1. Also,
different types of hinges may be used with the preferred embodiment. The
particular type of hinge arrangement which is used is not critical to the
present invention.

Display housing 2 includes a display unit which contains a display

10  screen 3 and associated video circuitry (not shown). In the preferred
embodiment, display screen 3 is a liquid crystal display unit. In an
alternative embodiment, display screen 3 can be a video monitor or any
other well known display device. Display screen 3 is framed on the center of
the inner wall of display housing 2. The movable cursor 50 which is

15  positioned and moved by the cursor positioning device 32 is shown in
Figure 1,

Two identical support members 5A and 5B are placed above display
screen 3. The function of the two support members 5A and 5B is to keep
display screen 3 from touching on keyboard 11 and cursor control device 12

20 when display housing 2 is in its closed position.

Display housing— 2, when closed, covers the combination 8, thus
protecting keyboard 11, palm rest 9 and cursor control device 12 while
computer 10 is being transported. When display housing 2 is closed,
display screen 3 is also covered and thereby protected. When display

25 housing 2 is lifted upwards, display screen 3 is visible to the user.

Display housing 2 is typically held in the closed position by means of
a latch assembly when computer 10 is not being used and is closed, as
shown in Figure 2. The latch assembly in the preferred embodiment
includes a hook element 4 on display housing 2 and a slot 15 on the top

30 surface of main housing 1 near the button 33. When display housing 2 is

closed, hook element 4 engages with corresponding slot 15 to hold display



bottomrow of keys. A palmrest area, which is typically a flat surface, is
10 adjacent to the bottomrow of the keyboard and is adequately large to
support the user's palns and/or wists when typing on the keyboard. A
cursor positioning device, typically a trackball, is located in a
cooperating recess in the palmrest area. The cursor positioning device
allows the user to nove the novable cursor which is displayed on a display
screen to any 15 point on a display sceeen. The | aptop conputer further
conprises at |east one switch neans for initiating a particular function

dependi ng upon hbesimpsintplaye. ab IddrReovangihicRsed peshionpaiotceds 8pbldyedor een when
the switch neans is activated. The conbination of a cursor positioning
devi ce and at | SRS JFREBY SN2 HRMMEID 50 3P thedakhogssilemenhA@ngagdedR f uncti on

uhi ch gives the Upee. 10fe nalK ddrhdn Y9HPOH3, 2 16 SRR odio@ Ol 11 1O

(with the cursor) to an ima streen an I vat1 ng the
switch neans whihbek 4 bet fmmsmyage:serp&iithtslomgsbmalhenousmggmo dde el tch neans,

which is an electrical ele i S us uallg acti vat ed ‘(‘2H g change of
el ectrical stPat 8% e?ﬁ‘@”‘s‘b\ﬁr‘i’%ﬁ'j" R/and giow: s digrian BouRNe PRS- caI ly

l)fSC"t ﬁgeioggzs heRg Robl'S Weilif 8AgdoBReMf Slof 195) 4 B5ing> it wul%é*&&ﬂdré?ﬁ‘lto circuitry
those in the art that many alternative latching assemblies may be used to
secure the display housing 2 to the main housing 1.
On the right side of main housing 1 as shown in Figure 1, a slot 13

10  which is part of a conventional floppy disc drive is shown. Slot 13 allows a
tloppy disc to be inserted into the floppy disc drive. Near the back side of the
main housing 1 are two conventional sliding controls 101 and 102 which
may be used to vary in the conventional manner the contrast and brightness
{respectively) of the display screen 3.

15 A leg 14 is also shown in Figure 1 which is rotatably attached to the
rear right side wall of main housing 1. Leg 14 is retractable by rotating it
upward so that the leg 14 does not extend beyond the bottom of main
housing 1. In the presently preferred embodiment, another identical leg is
also provided on the left side wall of main housing 1. Each leg may be set at

20 adown position, as shown in Figure 1 with respect to the bottom of main
housing 1, and numel:ous examples in the prior art exist for these legs. The
function of legs 14, when standing against a flat surface on which main
housing 1 is lying (such as desktop surface 52 shown in Figure 4A), is to
give the top of the main housing 1 a slight slope of several degrees with

25 respect o the deskiop surface 52 when the user is operating the keyboard or
the cursor contral device (see Figures 4A, 4B and Figure 8). The inclined
slope of the keyboard is often preferred by users.

Figure 3 shows keyboard, palm rest and cursor control device
combination 8 with approximate dimensions on each of the various

30 components, As is illustrated in Figure 3, combination 8 of the presently

preferred embodiment has an overalil length of approximately 194 mm and
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Figure 3, the overall width of the main housing 1 (286 mm} is the same as

the width of the palm rest 9. In an alternative embodiment, the relative sizes
of keyboard, palm rest and cursor control device can be méde larger or
smaller {in the range of up to 25% larger or smaller).

It will be recognized that making the relative sizes of the keyboard,
palm rest and cursor control device smaller by as much as 25% (or even
smaller) will make the laptop computer more difficult to use in the sense that
the user will have ditficulty manipulating a smaller trackball or typing on a
smaller keyboard; however, a smaller laptop computer will be easier to carry
and otherwise transport. It will also be recognized that making the relative
sizes of the keyboard, palm rest and cursor control device larger by as much
as 25% {or even larger) will cause the laptop computer to be more
uncomfortable to use on the lap of the user and the computer may not fit in
certain circumstances where it could otherwise be used (e.g. the seat of an
airplane).

Keyboard 11 is located on the upper end of the top of the main
housing 1, away from the front edge of the computer, and is thereby close o
hinge 7. Keyboard 11- can be a conventional "QWERTY" keyboard which
includes a large, elongated space bar key in the bottom row of the keyboard.
In the presently preferred embodiment, the dimensions of keyboard 11 are
about 90 mm by approximately 272 mm wide. In an alternative embodiment,
other types of keyboards can be employed. The specific type of keyboard
(e.g. a "QWERTY" keyboard) that is used is not critical to the present
invention.

The keycaps in the presently preferred embodiment are slightly
smaller than standard keycaps. Moreover, the pitch spacing between the
keycaps in the presently preferred embodiment for the alphanumeric keys is

smaller than standard pitch spacing. The vertical pitch spacing between



which mdline is defined by a line which is centered wth respect to the
width of the palmrest. This line is typically perpendicular with respect
to the 10 bottomrow of the keyboard and perpendicular with respect to the
front edge of the |laptop conmputer. The | aptop includes a main housing and a
di spl ay housing. The display housing, when closed, acts as a cover for the
conputer and includes the display screen which displays the novabl e cursor.
The display housing 15 is rotatably codpled by a hinge to the nain

housi ng. The nai n housi ng contai ns the conventional electronics, such as

the CPU, menor yadjduwhckedtsds i6l18 wen @ftHrvehticBiristartbe Detvilich ¢Bntedsitidte/ Out put
circuitry, power supply and other standard and well known el ectronic

circuitry cont akaYeapsi'f” rahtVeporiMEBFY" keThnargisdBermicanddhbbatiza®at provi des

the user with th .on, of .pressi 2 he fir tton which is closest
to the keyboar d '%8%8%:‘11'r?gcﬁ?}??%gﬁeé’gf?eyg%si ’g'gl%(%‘ "br?n<eag'§|&%g$rg§mglcr'se%rhcewth ei t her
t humb whi | e t hepdivbathé Berters BD'GE3nd e fof adWERTY aiegbodid Isa sishemypsier s hands
are kept positioned over the keyboard. The contoured buttons which are used

to activate ?heWs\RPRPR¥SNIPYVIYIDGHEI S22 of dhedinybeard v iMplEMese? to | ocate the
buttons wi thout pérﬁ)&}fdr%%bo&n%n%f‘?ﬁeem/enﬁon will cause the modification of the size

of the keycaps and the spacing between the keycaps. It can be seen from
Figure 4B that the keyboard is elevated above the palm rest area; the
vertical distance from the top of the keycaps to the surface of the palm rest 9
10 is about 9 mm in the presently preferred embodiment, however the distance
can vary with other embodiments. For example, the top of the keycaps may
be flush with the palm rest if the keyboard is recessed into the top of main
housing 1.
Below keyboard 11 is palm rest 9 which is on the top of the main
15  housing and extends away from keyboard 11 towards the user of the
computer. The purpose of palm rest 9 is to allow the user's hands and/or
wrists to rest against a surface which is an integral part of the laptop
computer when using the keybcard or cursor control device, especially in
the laptop environment {i.e. when the computer is resting on the user's lap
20 rather than on a desktop). This permits the user to extend his/her arms away
from the body in a mon:e relaxed state, reducing muscle fatigue in the arms
and shoulders. The space provided by palm rest 9 should be large enough
to hold the user's palms or wrists. It is contemplated that a palm rest in the
range of approximately 65 mm to 90 mm long (i.e. the distance from the front
25 edge of the laptop computer to the ridge 53) should be sufﬁcignt for this
purpose, although it is conceivable that a smaller palm rest would be
appropriate for laptop computers dedicated to smaller users {e.g. children).
Increasing the size of palm rest 9 will naturally provide more support for the
user's hands and/or paims. However, palm rest 9 should not be excessively
30 large in order not to unnecessarily enlarge the physical size of computer 10.

In the presently preferred embodiment, palm rest 9 is a flat rectangular



25 invention thereby allows the user to point to an image on a displ ay
screen and select the inmage while keeping the users hands over the keyboard
and while continuing to | ook at the display screen. The provision of two
separate buttons allows the user to use one button (usually the top button
which is closer to the keyboard) for certain applications and the other
button (the 30 bottom button) for applications where cursor controlling

i ntensi ve operations are required. In alltSernative enbodi ments, the two

buttons may activate a 8 single switch and may be either nmechanically
coupl ed or may Rertadst RBiER|sl ¥pdreximBEiyteagh g anaDeb thnt WRleCaSgn of a circul ar
button which surrounds the trackball. These and ot her features and

advant ages of t [rdeppivecambodimashmalonrest 9 paroka @ eriece withialdentigsiappar ent from
t he acconpanyi ngelg‘g\,%\% ngsooag{q SLHQQQR%% R&R%&s‘?ﬂ; Elescri ption which foll ows

bel ow.
The positioning of keyboard 11 adjacent to hinge 7 causes the

5 keyboard 11 to be placed away from the user, and causes trhe palm rest 9 to
be made available for the user to extend his/her hands or wrists away from
the user's body (giving "elbow room"). It also allows cursor control device 12
10 be ergonomically located, as is illustrated in Figure 3, so that the user is
able to operate cursor control device 12 without having to remove the hands
10 from the "home row" position on keyboard 11.
Between keyboard 11 and palm rest 9 is the ridge 53, which
separates the bottom row of the keyboard 11 from the palm rest 9. The ridge
53 is elevated above the palm rest 9 by about 4 mm and provides tactile
feedback to the user to assist in locating the keyboard without looking at it.
15  The ridge also provides a location for the user to rest the user's thumbs. In
the preferred embodiment, the distance from the front edge of the main
housing 1 (i.e. the edge facing the user) and the bottom row of keycaps on
the keyboard is about 35 mm. The ridge 53 in the preferred embodiment is
approximately 272 mm wide and 10 mm long. If the tops of the keycaps
20  were flush with the palm rest 9, then the ridge would typically not exist.
Cursor control device 12 is mounted in the palm rest area near the
center of palm rest 9, below keyboard 11 and typically below the space bar
in the bottom row of keyboard 11. Cursor control device 12 allows the user
to control the movement of the movable cursor on display screen 3 in the
25 conventional manner and select a desired operation, such as the selection
of a software option by moving the cursor with the cursor positioning device
and by signaling selections with the switches which are activated by the
buttons 31 and 33, as described below. The cursor positioning device may
be any one of the well known means for positioning a cursor, including a

30 touchpad or a trackball.



9 BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention is illustrated by
way of exanple, and not by way of limtation, in the figures of the
acconpanyi ng drawi ngs and in which like reference nunerals refer to simlar
el ements and in which: 5 Figure 1 is a perspective view of a |aptop
conputer in the raised position show ng the keyboard, pal mrest and cursor
control device conbination; Figure 2 is another perspective view of the

| apt op conputer in the closed position;14 0 Figure 3 is a top view
showi ng the arrangenent of the keyboard, palmrest and cursor control

e e U 8 | | P p S SR s gont ol devi e
conventional trackball 32, an upper button 31 and a lower button 33. An
example of a conventional trackball can be found in the Macintosh Portable
from Apple Computer, Inc. of Cupertino, California. Upper button 31 is

5 located between trackball 32 and keyboard 11 and lower button 33 is
located below trackball 32, as illustrated in Figure 3. As sﬁown in Figure 3,
upper button 31 and trackball 32 are placed on palm rest 9 closely adjacent
to the space bar of keyboard 11. Trackball 32 is a round ball rotatably
disposed concentrically within a round cooperating recess 34 on palm rest

10 9. The recess 34 and trackball 32 are both half embraced by upper button
31 {see Figures 3, 4A and 4B). Trackball 32 also includes a conventional
conventer coupled to it to convert the rotation of trackball 32 into electrical
signals indicative of X-Y locations defined on display screen 3. Trackball 32,
along with its converter, can be implemented on palm rest 9 by many well

15  known prior art techniques, such as disclosed in the U.S. Patent No.
4,464,652, issued on August 7, 1984 and assigned to the same assignee of
the present invention. Trackball 32 is one of several possible conventional
cursor positioning devices that may be used and the internal design of the
particular trackball used in the laptop is not critical to the present invention.

20 In the presently preferred embodiment, the diameter of trackball 32 is
approximately 30 mm-, but the diameter of the trackball can be varied
considerably, at least in the range of about 15 mm to over 30 mm. Larger
trackballs {e.g. 45 mm in diameter) will typically require larger palm rests
and will usually take up more area of the palm rest. As can be seen from

25  Figures 4A and 4B, trackball 32 is a ball, partly appearing above the surface
of palm rest 9. Trackball 32 "floats” (in the well known way that trackballs are
supported) within the cooperating recess 34 and can be rotated in all
directions within the recess 34. The user can use his or her thumb or finger
to rotate trackball 32 within the recess 34 so as to move the cursor

30 accordingly to a desired position on display screen 3. As also can be seen

from Figures 3, 4A and 4B, trackball 32 is disposed half way into upper



Figure 4B is a sectional view of the keyboard/cursor control device 1 5
arrangenent, taken on line 4B-4B of Figure 3 Figure 5 is a perspective view
showi ng the shape of the upper button of the cursor control device; Figure
6A is a top view of the upper button shown in Figure 5; Figure 6B is a
sectional view of the upper button, taken on line 6-6 of 20 Fi gure 6A;
this view shows the slope of the upper button; Figure 7 is a perspective

vi ew showi ng the shape of the | ower butién of the cursor control device;
Figure 8Ais a top view of the |ower button shown in Figure 7, Figure 8B is

a sectional viey,a, g ooc% rbrmptﬂa&(bautsé"éﬁg?r%‘ trlét{b‘?t %f k%’éoard!:i gure 8A;

Figure 9 is a side view aptop conputer 1n t ose p sition.
Fi gure 10 shows1a AsphovreiwFigured) thd Uispen atittones 1kpubttuaies m:aeutvdmt ch surrounds
the trackball. portion of the ridge 53 in order to bring the button 31 closer to the keyboard
11. In the presently preferred embodiment, the distance as shown in Figure
5 3 from the bottom edge of keyboard 11 to the center of trackball 32 is about
31 mm, and the diameter of the outer lip of cooperating recéss 34 is about
40 mm.
Upper button 31 is a function activating button. Upper button 31 is
mechanically coupled to a conventional switch means 56 to activate (e.g.
10 change the electrical state of) the switch. [t will be appreciated that the
switch is an electrical component which shoul_d be isolated and insulated
from the user; the button isolates the switch and provides ergonomic
advantages. It will be appreciated that the button may be any mechanical
means for activating and electrically insulating the user from the switch
15 means and may, for example, be as simple as a mere membrane over a
conventional membrane switch, which membrane is pressed by the user.
When upper button 31 is pressed with a force, the electrical state (e.g.
closed or opened) of the switch is changed, thereby signaling to the
computer 10 that a command has been selected by the user or that an
20 appropriate X-Y location has been selected. The switch can be
implemented in many_conventional ways (e.g. a spring loaded single pole
switch or a low profile tactile membrane switch), and U.S. Patent No.
4,464,652 shows an example of a switch means and an example of making
a selection (e.g. giving the computer a command) by positioning the cursor
25 and activating the single switch. It will be understood that this switch and its
associated button are in addition to the keys on the keyboard and that the
switch provides an additional input to the computer which is recognized by
the computer, for example in the manner described in U.S. Patent No.
4,464,652. In the preferred embodiment, the switch is kept in one electrical

30 state (e.g. open) by a retaining means (e.g. a spring) and only placed in the



DETAI LED DESCRI PTI ON Referring to Figure 1, a perspective view of a
portabl e personal conputer 10 is shown, including the keyboard, pal mrest
and cursor control device conbination 8 of the present invention. Although
conputer 10 can 5 be any of a variety of computers, conmputer 10 in the
present preferred enbodinment is a portable conputer and, nore specifically,
a.laptop conmputer which is a single, integrated unit wwth all of its

el ements placed within one case and whi ¥ is small enough to fit on a
user's lap. Conputer 10 includes a main housing 1. Main housing 1, in the

preferred 10 erdinshaiiical difte T8EcidIe@) WhdH 1RE Lc? Pro¥Bésinrhnplbagdite material .
- Inside main housing 1, there are all the essential and well known

el ectroni c circuadivaletherswitae conputer's operation, such as CPU, nenory,
Suppl y. " Such of ect ronPRo dLREY ST ipBlEhisfy st esREee M ALl knoun: “one
exanpl e of a | apdiepladcdt in e mMMHIET Thesdidh@e N S buUORRLBGId0ath e The par Appl e
Computer, Inc. of Cupertino, California, the assignee of the present
i nventi on. 5 circular cut of upper button 31 couples to the recess 34 which contains
trackball 32. As can be seen from Figure 3, it is the half circular cut on upper
button 31 that brings trackball 32 half way into upper button 31, thereby
minimizing the distance from the bottom edge of keyboard 11 to the center of
trackball 32. As shown in Figure 3, the edge of button 31 which is closest to
10 keyboard 11 (back edge of button 31) is a convex edge, and the edge of
button 31 which is closest to trackball 32 {front edge of button 31) is a
concave edge formed from the half circular cut.
Figures 5, 6A and 6B illustrate in more detail the contoured
configuration of upper button 31. As can be seen in these figures, the top
15  surface of upper button 31 is curved downwardly in an arc toward both the
front and back edges. The top surface around the half circular cut is curved
downwardly in an arc toward the cul. The contoured surface of upper button
31 is best illustrated in Figure 5. The purpose of this contoured surface is to
fit the curve of the human thumbs. This allows the user to easily identify and
20 locate upper button 31 with his or her thumbs without shifting his or her eyes
away from display sc;'een 3. As can be seen from Figure 3, upper button 31
in the presently preferred embodiment is about 76 mm wide and the
distance from the top of the back edge (nearest the keyboard) to the edge of
the button closest to the button 33 is about 26 mm .
25 In the presently preferred embodiment, upper button 31 is a one piece
push-down button. In an alternative embodiment, upper button 31 is a push-
in button which is pushed toward the keyboard. In a further embodiment,
upper button 31 is formed by two or more pieces each of which activates the
switch associated with the upper button or, as described below, the upper

30 button 31 may be mechanically coupled to the lower button 33 or may be



On top of main housing 1 is the keyboard, pal mrest and cursor control

devi ce conbi nation 8. The conbi nation 8 includes a conventional keyboard
11, a palmrest 9 and a cursor control device 12 (which includes a 20
cursor positioning device, typically a trackball 32, and two switches which
are actuated by two contoured, crescent shaped buttons 31 and 33). Keyboard
11 and cursor control device 12 allow a user to communicate with (e.qg.

i nput data into) conputer 10. Pal mrest 19 provides a supporting base for
the user's hands to rest agai nst when using keyboard 11. The 25

nbi [ AN ' ' d i | | i f
combl 3t 00 g BRAY bR it SRELBA Bl SEHRLBRCS o ©
devi ce conbi nat ixumoSs 8Bam 8 siloay pleesysi ng 2 which contains the display

screen 3. Display housing 2 is coupled to nmain housing 1 by a conventi onal
hinge 30 neans 7. Hifngeangesgenbeisipeeiulipaal ayd ﬁ@ﬁbga!h%majmae%t %as a cover

for the main Nouskignduk tefbohdiar of kGBbLDS1 ShARESePBIS LSRGy I n Figure
), the display

5 the present invention. It allows the user to access upper button 31 and
trackball 32 with the thumbs while maintaining the hands in the home row
position on keyboard 11. This follows from the fact that a human hand has a
natural triangle formed by the thumb and the other fingers. It is thus possible
and convenient for the user to reach out with the thumbs for upper button 31

10 and trackball 32 while still being able to keep the other fingers of the hands
on keyboard 11.

" Itis also true that in operation, the user's hands are generaily kept on
the home row position on keyboard 11 for the striking of keys to carry out the
typing operation. [n this position, all the fingers of both hands except the two

15  thumbs are occupied with a key, and the two thumbs are left free except to
strike the space bar key when necessary. The home row position for the
user's hands on keyboard 11 when that keyboard is of the "QWERTY" type is
the "ASDFJKL;" keys.

In typical typing operations, all the fingers except the two thumbs are

20  gently touching on their respective keys, and the palms are placed on paim
rest 9. If akey on the‘home row position is to be typed, the respective finger
merely presses it. If the keyboard operation requires a key not on the home
row to be struck, a respective finger will reach out for the key and strike it.
After striking the key, the finger retreats to its home row position and is ready

25 for another strike.

When a cursor movement is required, cursor control device 12 may
be used. At this moment, the user's hands remain on the home row position
of keyboard 11. The two thumbs reach down for trackball 32 and upper
button 31 respectively. One thumb is on trackbali 32 to control the cursor

30 movement and the other thumb is on upper button 31 to control the

generation of a signal (by activation of switch means 56) which may confirm



11 housing 2 can be opened upwards, revealing the keyboard 11, palmrest 9,
trackball 32 and buttons 31 and 33. As illustrated in Figure 1, hinge 7
extends substantially across the width of main housing 1. In an alternative
enbodi ment, hinge 7 can be 5 made to extend conpletely across the width
of main housing 1. Also, different types of hinges nmay be used with the
preferred enbodi nent. The particular type of hinge arrangenent which is
used is not critical to the present invé&htion. Display housing 2 includes a
di splay unit which contains a display 10 screen 3 and associated video

circuitry (not gRQWor molerhdif oP61REIse QeI PEMHABRY. . WHES Bhey iRefveen 3 is a

liquid crystal display unit. In an alternative enbodi ment, display screen 3
can be a video Hwnibsds responaitie fot akbale3a ddmodmermr@pbawmr%e Di spl ay
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posi tioni ng deviggansdghthumitONM ptdBably be on trackball 32 and the left thumb on
5 upper button 31. However, a left handed person genera!ly, uses the left
thumb for the trackball operation and the right thumb to control the upper
button 31. '
Assume that the user puts the right thumb on trackball 32, the left
thumb is accordingly placed on upper button 31. During the cursor
10  operation, the right thumb rotates trackball 32 in a direction to move the
cursor to a desired position on display screen 3. When the cursor reaches
the desired position, the left thumb then strikes upper button 31 {to activate
the switch means 586) to confirm the desired position of the cursor to thereby
place the cursor at a particular location in a document (e.g., a word
15  processing document) or to make a selection of a command represented by
an image which is displayed under the cursor on the display screen 3 (as in
the method described in U.S. Patent No. 4,464,652). Given that the human
thumbs naturally form a triangle with their other fingers and that upper button
31 and trackball 32 are placed right beneath the space bar of keyboard 11,
20 the user's hands are able to remain on the keyboard 11 while the two
thumbs can operate tr‘ackban 32 and upper button 31 to perform the "point
and click" operation.
No eye shifting from display screen 3 is required to help the hands
locate upper button 31 and trackball 32, and to help the hands return to their
25  home row position on keyboard 11 from the opefation of upper button 31
and trackball 32 because the user's hands can remain on the home row
position during the operation of trackball 32 and upper button 31.
Lower button 33 may also be provided as part of cursor control device
12. It may provide cursor control device 12 with more functions and may
30  give the user more options to operate cursor control device 12. Lower

button 33 can generate the same signal as upper button 31 or it can



Figure 1. Two identical support nmenbers 5A and 5B are pl aced above displ ay
screen 3. The function of the two support nenbers 5A and 5B is to keep

di splay screen 3 fromtouching on keyboard 11 and cursor control device 12
20 when display housing 2 is in its closed position. Display housing 2,
when cl osed, covers the conbination 8, thus protecting keyboard 11, palm
rest 9 and cursor control device 12 while conputer 10 is being transported.
When di splay housing 2 is closed, displgy screen 3 is also covered and

t hereby protected. Wen display 25 housing 2 is |ifted upwards, display

screen 3 is visj r., Displ ' i ypically held in the
cl osed positi ong%f?%égr%&g?n&lgﬁpgt ?’P]ﬁ"gsoz%sﬁg%s'{ﬁﬁgrﬁg(?gﬁﬁéj'%grrn' B’GYs not bei ng
used and is cl op@fdn 3BHeAOOVIThe Barrh QhbFonlas uPper buos B1 astathéybdti t he
preferred enbodi nent includes a hook el ement 4 on di %%l ay housing 2 and a

sl ot 15 on the g¥Fr&dethe same ggnal Becays® AVIKEUBPHG 5P andH6 arheouplpcdtipn 33. Wien

di spl ay hous! NGodaeh. Ahgriettey 10k EbERGInede GRAGER ikl B8 espondi ng sl ot

5 button 33 can be a different function activating button from,upper button 31
such that the signals generated by activating switches 55 and 56 are
different.

Lower button 33 is coupled to a conventional switch means 55 to

activate (e.g. change the electrical state of) the switch which generates a

10  signal to the computer indicating a selection of a command or confirmation
of cursor movement. When lower button 33 is pressed with a force, the
electrical state {e.g., open or closed) of the switch 55 is changed, thereby
signaling to the computer 10 that a command has been selected or that an
appropriate X-Y location has been selected. The switch 55 can be

15 implemented in many conventional ways (e.g., a spring loaded single pole
switch or a low profile tactile membrane switch) and U.S. Patent No.
4,464,652 shows an example of a switch means.

As is shown in Figure 3, the one piece lower button 33 is disposed a

distance of approximately 45 mm below trackball 32 on palm rest 9. The

20 button 33 is substantially crescent shaped, which facilitates the user's ability
to reach the button du;a to the fact that a human hand has a natural ability to
form two sides of a triangle in the form of the thumb and the other fingers.
Thus, the left and right edges of the button are angled closer to the trackball
than the center of the button allowing the index finger (when manipulating

25 the trackball) and the thumb (when pressing the left or right edges of button
33) to form a triangle. As shown in Figure 3, the edge of the button 33 which
is closest to the trackball 32 is a concave edge, and the edge of button 33
which is closest to the front of the laptop computer 10 is a convex edge. In
the presently preferred embodiment, the distance from the center of trackball

30 32 to the center of lower button 33 is about 45 mm,



12 housing 2 in place. To lock cover 2 in closed position, a force is

enpl oyed to press display housing 2 dowward so as to nmake hook el enent 4
engage in slot 15. To rel ease hook elenent 4 fromslot 15, a force is

enpl oyed to slide hook 4 out from engagenment with slot 15 of main housing 1
-so as to free 5 hook el ement 4 fromslot 15 and allow the display housing
2 to be raised. The hook is held in engagenent in slot 15 by a spring. It
will be apparent to those in the art tH#t many alternative |atching
assenblies may be used to secure the display housing 2 to the mai n housing

1. On the right sideigofesTaBR aR@8BIiRGtrdte #EmaRAMNkIitHe Edr@idlr @odfigumtishot 13 1 0
which is part of a conventional floppy disc drive is showmn. Slot 13 all ows

a floppy disc t laeribyien3%dniFigute T.Hee PP spaced! ipwerbutips 33ieeurvacthe back si de
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bri ght ness (resipeeipuneh g3, The tdrtotes plrizge sCibWEbURoN 33 fits the natural
5 curve of human thumbs and provides tactile feedback to help the user locate
the button without looking. As can be seen from Figure 3, lower button 33 is
approximately 59 mm wide and 22 mm long. Figure 8B illustrates the
sectional view of lower button 33, taken on line 8-8 of Figure 8A.
In the presently preferred embodiment, lower button 33 is a one piece
10  push-down button. In an alternative embodiment, lower button 33 is formed
by two or more pieces. in other embodiments, button 33 may be
mechanically coupled to button 31 or may be integrally formed together with
the button 31 (such that structurally the buttons 31 and 33 are one piece).
In the presently preferred embodiment, lower button 33 is provided to
15 facilitate the "one-hand" operation of cursor control device 12. In the "one-
hand" cursor control operation, the user uses only one hand to operate
cursor control device 12, either right or left hand depending on the user's
habit and that hand will not be kept in the home row position. This approach
may be adopted when the user is not extensively using the keyboard and is
20 constantly engaged in the cursor operation (cursor intensive operations) in
which the user needs —to repetitively shift between the trackball operation and
button operation, such as making drawings on screen 3. This approach
may as well be adopted- if the user wants to use merely one hand for cursor
control operation and free the other hand for something else. In the "one-
25 hand" cursor control operation, the user places the thumb of one hand on
lower button 33 and the index finger of the same hand on trackball 32. The '
user can also use more than ons finger simultaneously on trackball 32 to
operate trackball 32 while the thumb of the same hand operates the .lower
button 33. Some users may find that other "one-hand" techniques are more
30 convenient. For example, some users may prefer to use the thumb of one

hand to control the trackball while the index finger of the same hand is used



15 Aleg 14 is also showmn in Figure 1 which is rotatably attached to
the rear right side wall of main housing 1. Leg 14 is retractabl e by
rotating it upward so that the |l eg 14 does not extend beyond the bottom of
main housing 1. In the presently preferred enbodi nent, another identical
leg is also provided on the left side wall of main housing 1. Each | eg may
be set at 20 a down position, as shown in Figure 1 with respect to the
bottom of main housing 1, and nunerous Exanples in the prior art exist for
these | egs. The function of |egs 14, when standing against a flat surface

on whi ch mai n hgysdsadgheluppr bittoA®1( FteMalydasmid @Rrombyf prefr lcdniremn i n
Figure 4A), is to give the top of the main housing 1 a slight slope of

several degr eesthafragkbal with wjadax fingerdione banidtang usa tteamiddBXingpiedt t he user is
operating the [ 1 ..control device (see Figures 4A, 4B and
SRR 2a ™ p 18 GEE Rk

Figure 9). The 1 eyboard is often preferred by users.

Figure 3 shows keybgasg dualR@ben dn@sdwerbdtteriffRballcde8igh @ cetear @atrgionbi nation 8
wi th approxi mate di nensions on each of the various 30 conponents. As is

i Ilustrated $n #8viper@ dfersitbpbpeiapdxanurg liefibilithie usingsiferany tymex andr ed

enbodi nent has %epxgrmkéﬁolngngth of approximately 194 mm and

In those embodiments where switch means 55 and 56 are ccupled in
paraliel to provide the same signal to the computer 10 or where on'y a single
switch means is used, several 'altemative button means may be en-ployed.

10 In one embodiment, buttons 31 and 33 may be mechanically coup 2d
together to activate a single switch; for example, buttons 31 and 22 may
have posts which extend from the underside of the buttons’ caps. v hich
posts press upon a plate which itself preSses upon a switch. Alt-re atively,
buttons 31 and 33 may be connected to the same lever which ac. . :es the

15  switch. In another embodiment, buttons 31 and 33 may be integra y formed
together, as in the case where the buttons 31 and 33 are structural.y one
piece.

In this case the buttons 31 and 33, if housed in a main housiyg 1 as
shown in Figure 1, would appear to be two separate buttons in thit there are

20 two separate button caps which are exposed in the palm rest, bt
underneath the top of‘the housing 1 the buttons are joined toge.har. A
further alternative embodiment is shown in Figure 10; a circular single one-
piece button 60 surrounds the recess 34 and trackball 32 and is »laced
immediately below the bottom row of keyboard 11 in the paim restarea 9. In

25  this embodiment, the button 60 activates a switch means in the manner
described above. The user may strike the top of the button 60 (closest to the
keyboard) while keeping the hands in the home row position or may use the
"one-hand" operation of the cursor control device 12 by using a finger of that
hand to control the trackball 32 while using the thumb of that ha1d to strike

30 the bottom portion of the button 60.



13 width of approximately 286 mm The keyboard 11 and pal mrest 9 occupy
alnost all of the top surface of the main housing 1, with a portion of the
top surface supporting the hinge 7 and the display housing 2. As shown in
Figure 3, the overall width of the main housing 1 (286 nm is the sane as 5
the wwdth of the palmrest 9. In an alternative enbodi nent, the relative
si zes of keyboard, palmrest and cursor control device can be nade | arger
or smaller (in the range of up to 25% |4t ger or smaller). It will be
recogni zed that making the relative sizes of the keyboard, pal mrest and
cursor control devi trethsnwregaitg dpecitication eire insenlibAthiobeetvaescribed withsnal | er)

wi |l make the |laptop conputer nore difficult to use in the sense that the
user will have @F"F‘?’IC&S‘P Recifig smsadimentsdheteadndt Witk hoyevegiasavidest thel pi ng on a

smal l er keyboar gy, OWRYREatioRs §rﬂﬁﬂa\%ﬁ @aﬁ%t&omﬁéﬁmwe?&ww&u{ dp:ﬂart?r%Si er to

carry and otherw se transport al so be recogni zed that “naki ng t he
relative from the broader spirit and scope of the invention as set forth in the

5 appended claims. The specification and drawings are, accordingly, to be

reqarded in an illustrative rather than a restrictive sense.



si zes of the keyboard, pal mrest and cursor control device |arger by as
much 1 5 as 25% (or even larger) wll cause the |l aptop conputer to be
rfbtsahaaﬂm%dan& W@ to use on the lap of the user and the conputer nay not

f| i rcunst ances where it could otherw se be used (e.g. the
ane) Keyboard 11 is | ocated on the upper end of the top of
ing 1, away fromthe E ont edge of the conputer, and is
thereby close to hlnge 7. Keyboard 11 can be a conventional "Q\ERTY"
keyboard which includes a | arge, elongated space bar key in the bottomrow
of the keyboard.gn)l he presently preferred enbodi nent, the di mensions of
keyboard 11 are "about 90 mm by approximately 272 mmwi de. In an alternative

enbodi ment, 25 ot hthat igpdmerfiskeyboar ds can be errpl oyed The specific
type of keyboard (e. used t critical to

the present inventio : %‘%\EE}@S%”?E{ °Wﬂ%‘e|)op%vé'?§n? F‘§plﬁ¥§cf’%eﬂvéla nbodi ment
are slightly Smné&éystahﬁﬂva‘ﬂea&%bﬁ'dsahifMﬁt%B?persUﬁél%@MBmer édﬁﬁan’@ﬂnb(?h spaci ng

bet ween the 30 keycaps in the presently preferred enb ment for the
al phanuneric keys i sakeyboard for inputting data into said laptop personal computer, said

keyboard having a bottom row;

a palm rest adjacent to the bottom row of said keyboard, said palm rest
being adequately large to support a user's palms;

a cursor positioning device located on said palm rest, said cursor
positioning device for moving said movable cursor on said display screen;

a first and second switch means for initiating at least one signal to
carry out at least one particular function depending upon the position of the
movable cursor on said display screen.

2. A laptop personal computer as in Claim 1, further comprising:

a first button means for activating said first switch means, said first
button means being located below said bottom row of said keyboard and
above said cursor positioning device;

a second button means for activating said second switch means, said
second button means being located below said cursor positioning device,
and wherein said cursor positioning device is located in a cooperating recess
in said palm rest and—is a trackball which is rotatable in all directions within
said cooperating recess.

3. A laptop personal computer as in Claim 2, wherein said first and
second switch means are coupled in parallel to provide one signal to carry
out a particular function, such that either switch means may be activated to
carry out said particuiar function, and wherein said trackball is substantially
aligned along the midline of the palm rest, said midline being defined by a
line which is centered with respect to the width of the palm rest.

4, A laptop personal computer as in Claim 1 wherein said display
screen is disposed on the inner face of a display housing and wherein said

keyboard, said palm rest and said cursor positioning device are disposed on

) ) O



smal | er than standard pitch spacing. The vertical pitch spacing between
I-s 18 m"n(e g. the vertical distance between centers of

hls e&?—ﬁ@ﬁee "%%3 "W for a "QAERTY" keyboard is 18 nm and the

l spaC| ng for adjacent keycaps is 18.6 mm(e.g. the

ce between the centers of "Q and "W for a "QMERTY"

keyboard is 18.6 M. It 5 w Il be apparent that nodifying the size of
t he keyboard to inplenent a particul ar eabodi nent of the invention wll
cause the nodification of the size of the keycaps and t he spaci ng between

the keycaps. |t 6o 0 (RESRaTTANNEIG Cud Bebloholdle EVABRIA.GS, o evat ed

above the pal mrest area, op o 9the keycaps

to the surface afeirghretapdlyrocupiat! b9 aJth;e médhs ddeated ndaie irdarton€aiphesent | y
preferred enbodi nent, however the distance can vary with ot her enbodi nents.

For exanple, t he1oHgpo: Fndeereie yRid fispiak owsing Mas pe ﬁh"?%’ OOV R rest if the
keyboard is recegshsh bR duf%r bB&tidHingBvide and said paim rest.

5. A laptop personal computer as in Claim 3, wherein said the

display screen is disposed on the inner face of a display housing and
wherein said keyboard, said palm rest and said trackball are disposed on the
upper face of a main housing, said display housing and main housing being
rotatably coupled by a hinge means located near the rear of said main
housing, and wherein said display housing may be closed to cover said
keyboard, said trackball and said paim rest and wherein a user of said laptop
computer operates said computer by keeping the user's fingers, other than
the thumbs, over said keyboard in the home row position while the user uses
one thumb to control said first button and the other thumb to control said
trackball.

6. A laptop personal computer as in Claim 2, wherein said first and
said second button means are contoured to slope downwardly towards said
trackball.

7. A laptop personal computer as in Claim 3, wherein said first and
said second button means are contoured to slope downwardly towards said
trackball. ’

8. A laptop personal computer as in Claim 5, wherein said first and
said second button means are contoured to slope downwardly towards said
trackball.

9. A laptop personal computer as in Claim 8, wherein said paim
rest is a flat surface with no slope with respect to the bottom of said main
housing.

10. A laptop personal computer as in Claim 8, said first and said
second button means having a crescent shape with concave and convex
sides such that the concave sides of said first and said second button means

are adjacent to said trackball.
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housing 1. Bel ow keyboard 11 is palmrest 9 which is on the top of the main
housi ng and extends away from keyboard 11 towards the user of the
CO”plFﬁxeSheetTheB mR ®# of palmrest 9 is to allow the user's hands and/ or
wWri st st a surface which is an integral part of the |aptop
corrputjé“ t he keyboard or cursor control device, especially in
op enV|ronnent (i.e. when the conputer is resting on the user's |ap
rat her than on a desktop). This perarits the user to extend his/her
arms away fromthe body in a nore rel axed state, reduci ng nmuscl e fatigue in

the arns and shoulde e .space rOV|d est uld be | arge
enough to hold the u r g]%? e8¢ W?@Q@erﬁs n ﬁ%”ﬁ&h‘t‘@?ﬁgfﬁtsag that a palm
rest in the ranggyfar@RRMevsictBbele/sfiPpamrbg. 90 mmlong (i.e. the distance
fromthe front 25 edge of the laptop conputer to the ridge 53) should be

sufficient for this purpose, although it i s conceivable that a smaller palm
(St ol 8 oo 80P onf4 15 56 bagh SRCRARY S GHESLF AN BB 4 e
more support fonhé ke depelot SaireyBEardad olevied dBbve seideuR resp@ldn rest 9 shoul d
not be excessively
wherein the first button means is contoured to accommodate the natural
contour and position of a user's thumbs.
13. A laptop personal computer as in Claim 11, wherein said
display screen is a liquid crystal display.
14. A laptop personal computer having a display screen which
displays a movable cursor, said laptop personal computer comprising:
a keyboard for inputting data into said laptop personal computer, said
keyboard having a bottom row;
a palm rest adjacent to the bottom row of said keyboard, said palm rest
being adequately large to support a user's palms;
a cursor positioning device located on said palm rest, said cursor
positioning device for moving said movable cursor on said display screen;
a switch means for generating a signal to carry a particular function
depending upon the position of the movable cursor on said display screen; and
a button means being coupled to said switch means for activating said switch
means. -
15. A laptop personal computer as in Claim 14 wherein said button
means is a circular button which surrounds the cursor positioning device and
said button means is located on the palm rest and wherein said cursor
positioning device is a trackball, and wherein said keyboard and said palm
rest are disposed on a main housing of said laptop computer and said main
housing is coup!ed to a display housing _which includes said display screen.
16. A laptop personal computer having a main housing and a
display housing, said display housing including a display screen which
displays a movable cursor and being rotatably coupled to said main housing

by a hinge means, said laptop personal computer comprising:

A



30 large in order not to unnecessarily enlarge the physical size of
conputer 10. | rige‘hﬁepmdsent ly preferred enbodi ment, palmrest 9 is a flat

rect angjuib ot Hay ace, which is approximately 84 mml|ong and 286 nm
wi de. In\ \ %k e enbodi nent, palmrest 9 can be a surface with a
gentle s e to the bottom surface of the main housing 1. The
positioning of keyboard 11 adjacent to hinge 7 causes the 5 keyboard 11
to be placed away fromthe user, and ca#é8%es the palmrest 9 to be nade
avail abl e for the user to extend his/her hands or wists away fromthe

user's body (giving g gbpRUdOAREUIng! datihiCsaRtl WS pEldbSPLomMitEF, Qhigdevi ce 12
to be ergonomcally located, as is illustrated in Figure 3, so that the

user is abl e to keypmaxd bavingrassnace dart locdtedtiothaieottbm mivtoh odit kebpardg t o renove
the hands 1 0 grpqgt er"g ne %omfdpg it&pnfgq ke q%%gg 11. Between
eyboard 11 and ‘BN ess ERF ¢o6ehec BRTe B3 S o

a palm rest located adjacent to said bottom row of saii keyboard, said
palm rest being a flat surface disposed on top of said main t ousing and
being adequately large to support a user's paims;

a trackball for moving said movable cursor on said ci: play screen,
said trackball being located in a cooperating recess in said j:alm rest below
said space bar;

a first switch means for initiating a signal to carry out ¢ particular
function depending upon the position of the movable cursor >n said display
screen when said first switch means is activated;

a first and a second button means being coupled to s:.id first switch
means for activating said first switch means such that either sutton means
may be used to activate said first switch means, said first tu.ton means being
located on said palm rest above said trackball and below ;aid space bar, and
said second button means being located on said palm res below said
trackball.

17. A laptop personal computer as in Claim 16, wharein said first
and said second button means are contoured to slope towards said trackball
and wherein said ﬁrs{ buiten means is mechanically coupled to said second
button means.

18. A laptop personal computer as in Claim 17, wherein said
display screen when rotated into the closed position covers said keyboard,
said trackball and said palm rest and wherein said hinge means is located at
the rear of said laptop computer.

19. A laptop personal computer as in Claim 18, wherein said palm
rest is a flat surface and said first and said second button means are crescent
shaped with concave and convex sides such that the concave sides of said

first and second button means are adjacent said trackball.
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separat es the bottomrow of the keyboard 11 fromthe palmrest 9. The ridge
mﬁﬁeeal?@Me«ei he palmrest 9 by about 4 mmand provides tactile

feedba to assist in locating the keyboard wi thout | ooking at
ﬂ“mmg Iso provides a |l ocation for the user to rest the user's
thunbs pretrerred enbodi nent, the distance fromthe front edge of
the main housing 1 (i.e. the edge faci ng the user) and the bottom row of

keycaps on the keyboard is about 95 mmdihe ridge 53 in the preferred
enbodi ment is approximately 272 nmw de and 10 nmlong. If the tops of the

Kk 20 flysh | d
ti%??glsl y not WS;?st H%Jréwo?%&?gfsrog% %B%Ea %5‘ élé‘ﬁﬁ)ﬁh%g%ﬁn wgppal m r est

area near the ceuttoarmednspat suit 8s¢ond,buhet meahseyrb dasgtallyloared tbyqheral |y bel ow
t he space bar in the bottomrow of keyboard 11. Cursor control, device 12

all ows the user a‘ﬂ%h%VSHYVP(S‘Fg'Q’ﬁé”WﬁSKPéﬁﬁi‘R°SS¢ in $3i pRID ABF S AL MOIRIIBRS di spl ay

screen 3 10 { Nepdig ineRABY il andREAGRcGHRbuREh fisknd desiTed operation,
such as the selection of a software option by noving the cursor with the

cursor positioning d?éw ch laptod feysosaigrealpiutey cemprising: ons, wi th t he swi t ches
whi ch are activated B\e buttons 31 and 33, as descrl bed bel ow. The
cursor positioning c?e

a display housmg including a display screen, said display housing
being coupled to said main housing by a coupling means;

a keyboard for inputting data into said laptop personal computer, said
keyboard having a bottom row of keys and being disposed on said main
housing;

" a palm rest located adjacent to the bottom row of said keyboard, said
palm rest being a surface disposed on said main housing and being
adequately large to support a user's palms, said palm rest being located
closer to the user of the laptop computer than said keyboard during normal
use of said laptop computer.

22. A laptop computer as in Claim 21 wherein said coupling means
is a rotatable hinge and wherein said keyboard includes a top row of keys
which are adjacent to said rotatable hinge.

23. A method for using a laptop personal computer, said laptop
computer comprising:-a display screen which displays a movable cursor; a
keyboard for inputting data into said laptop computer, said keyboard having a
bottom row; a palm rest adjacent to the bottom row of said keyboard, said
palm rest being adequately large to support a user's palms; a cursor
positioning device located on said palm rest, said cursor positioning device
for moving said movable cursor on said display screen; a first switch means
for initiating a signal to carry out a particular function depending upon the
position of the movable cursor on said display screen; and a button means
for activating said first switch means, said method comprising:

keeping the user's fingers, other than the user's thumbs, over said

keyboard in the home row position ot said keyboard;

LT



be any one of the well known neans for positioning a cursor, including a 30
tOUChﬁﬂQs}QEtI-&SBFeﬁ B 16 Cursor control device 12 in the preferred

enbodi i m conventional trackball 32, an upper button 31 and a
| ower EE

xanpl e of a conventional trackball can be found in the
Maci nto ortable from Apple Conputer, Inc. of Cupertino, California.
Upper button 31 is 5 | ocat ed between trackball 32 and keyboard 11 and
| ower button 33 is |located below trackb® | 32, as illustrated in Figure 3.
As shown in Figure 3, upper button 31 and trackball 32 are placed on palm

rest Op51 osely ad] acatt od0y R BRAAONBR Bl KA Bbshohin iRgKpal | 82 15

round ball rotatably sposed concentrrca na round cooperating

recess 34 on pglositioesiid mddable Qursdhéver @ afsgeddispidydd ohaakiddiay3zreeme bot h
hal f enbraced by upper. button 31 (see Figures 3, 4A and,4Bg. Trackbal | 32
al so i ncl udes hilg $6eRitg thigisers fingers in the Home row position of said kéyboard,

said image being representative of said particular function;

using the other of said thumbs to control the button means to activate
said first switch means while said one thumb positions said movable cursor
over said image to generate said signal to carry out said particuilar function
represented by said image,

whereby said user positions said cursor with cne thumb and selects
the image under said cursor by using the other thumb while keeping the
fingers of the user's hands, other than the thumbs, in the home row position

of said keyboard.

A



converter coupled to it to convert the rotation of trackball 32 into

el ectrical signals indicative of X-Y | ocations defined on display screen 3.
Trackball 32, along with its converter, can be inplenented on palmrest 9
by many well 1 5 known prior art technlques such as disclosed in the
U. S. Patent No. 4,464,652, issued on Augﬁ%t 7, 1984 and assigned to the
sane assi gnee of the present invention. Trackball 32 is one of several
possi bl e convent}oRAAlcl s erbkRg devices that may be used and the

i nternal design of the partlcular trackbal | used in the | aptop i s not

critical to the ppw preferred
enbodi nent, the d but the

di aneter of the trackball ) B CE ANDSA §F, at least in the range
of about 15 mmto over 30 mm Larger trackballs (e g. 45 mmin dianeter)
will typically require larger palmrests and wll usually take up nore area
of the palm rem@mﬂkﬁ%@ef rom 25 Fi gures 4A and 4B, trackball 32
is a ball, partTy appearing a the surface of palmrest 9. Trackball 32
"fl oats" (| st he welhe presamtinwentioh Ipemamsmmkdaﬁ?dldsfoamutsusy{swhtsed}orw thin the
cooperating recess n be rotated in directions within the

e The e Bdu P e@ ot Ivafton 3pieten tarp ptoprcompuer having an

integrated keyboard, cursor control device and palm rest.
A N T

Laptop computers are presently designed with a keyboard and a

10 display all in one package. The keyboard is mounted next to the front edge
of the laptop computer and the display is usually rotatably hinged to the
housing which contains the keyboard, with most of the hardware for the
laptop computer being contained in the same housing. A few laptop
computers also include a built-in cursor control device, which is separate

15 from the keyboard but part of the laptop computer's housing; the cursor
control device is typically mounted to the left or right of the keyboard
(although an isopoint cursor control device is often mounted below the
spacebar of the keyboard), and the keyboard is again next to the front edge
of the laptop computer. The cursor control device allows the user to control

20 the position of a cursor or pointer on the display screen of the computer. It is
often expeditious to uee a cursor control device where, for example, the user
is required to repetitively choose software options displayed on the display
or may desire to input data in a graphics format into the computer system
(e.g. drawing images on the computer's display).

25 One prior type of a cursor control device is commonly referred toasa
"mouse" which is shown in U. S. Pat. No. 4,464,652. Such mouse is a small
hand-held box-like device which is coupled to the computer system by a
cable and placed adjacent to the keyboard. The mouse contains a domed
portion housing a ball which is free to rotate within the dome against a

30 smooth and flat surface, which is typically a desktop. The operation of the

mouse thus requires a flat, smooth surface (next to the keyboard of the

This Sheet Has Been Repl
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to rotate trackball 32 within the recess 34 so as to nove the cursor 30
accordingly to a desired position on display screen 3. As al so can be seen
fromFigures 3, 4A and 4B, trackball 32 is disposed half way into upper
17 button 31 in order to bring trackball 32 closer to the bottomrow of
keyboard 11. As shown in Figure 3, the upper button 31 protrudes into a
cut-out portion of the ridge 53 in order to bring the button 31 closer to
t he keyboard 11. In the presently preferred enbodi nent, the distance as
shown in Figure 5 3 fromthe bottom edge of keyboard 11 to the center of
trackball 32 is about 31 mm and the dianeter of the outer |ip of
cooperating recess 34 is about 40 mm Upper button 31 is a function
activating button. Upper button 31 is nechanically coupled to a

i@ to activate (e.g. 1 0 change the electrical

convent | ﬁh means
state of tech— Tt will be appreciated that the

en Replaced

AR
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switch is an electrical conponent which should be isolated and insul ated
fromthe user; the button isolates the switch and provi des ergonom c
advantages. It will be appreciated that the button nay be any nechani cal
means for activating and electrically insulating the user fromthe switch 1
5 means and may, for exanple, be as sinple as a nere nenbrane over a
conventional nenbrane switch, which nenbrane is pressed by the user. Wen
upper button 31 is pressed with a force, the electrical state (e.g. closed
or opened) of the switch is changed, thereby signaling to the conmputer 10
that a command has been sel ected by the user or that an 20 appropriate
X-Y |l ocation has been selected. The switch can be inplenented i n many
conventional ways (e.g. a spring |oaded single pﬁge switch or a low profile
tactile nenbrane switch), and U.S. Patent No. 4,464,652 shows an exanpl e of

a switch neans and an exanple of nmaking a selectfon (e.g. giving the
conmput er a command) by positioning tfK.CYF- 25 and activating the
single switch. It will be underst05ﬁ§_WﬁQ< i tch and its associated
button are in addition to the key4¢ﬁ Bt d and that the switch

—\\fmr

provi des an additional input to “L '%‘ﬁ?g i s fecogni zed by
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the conputer, for exanple in the manner described in U S. Patent No.
4,464,652. In the preferred enbodinent, the switch is kept in one

el ectrical 30 state (e.g. open) by a retaining neans (e.g. a spring) and
only placed in the 18 other electrical state (e.g. closed) when the user
presses on the button to activate the switch. Upper button 31 is
substantially a crescent-shaped bar with a half circular cut in the mddle.
The dianeter of the cut is about 40 mm The half 5 circular cut of upper
button 31 couples to the recess 34 which contains trackball 32. As can be
seen fromFigure 3, it is the half circular cut on upper button 31 that
brings trackball 32 half way into upper button 31, thereby mnim zing the
di stance fromthe bottom edge of keyboard 11 to the center of trackball 32.
As shown in Figure 3, the edge of button 31 which is closest to 10
keyboard 1 1 (back edge of button 31) is a convex edge, and the edge of
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button 31 which is closest to trackball 32 (front edge of button 31) is a
concave edge fornmed fromthe half circular cut. Figures 5, 6A and 6B
illustrate in nore detail the contoured configuration of upper button 31.
As can be seen in these figures, the top 1 5 surface of upper button 31 is
curved downwardly in an arc toward both the front and back edges. The top
surface around the half circular cut is curved dowmmwardly in an arc toward
the cut. The contoured surface of upper button 31 is best illustrated in
Figure 5. The purpose of this contoured surface is to fit the curve of the
human t hunbs. This allows the user to easily identify and 20 | ocate upper
button 31 with his or her thunbs wi thout shifting his or her eyes away from
di splay screen 3. As can be seen fromFigure 3, upper button 31 in the
presently preferred enbodi ment is about 76 mm wi de and the di stance from
the top of the back edge (nearest the keyboard) to the edge of the button
closest to the button 33 is about 26 nm. 25 In the presently
preferred enbodi nent, upper button 31 is a one piece push-down button. In
an alternative enbodi nent, upper button 31 is a push- in button which is
pushed toward the keyboard. In a further enbodinent,
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upper button 31 is fornmed by two or nore pieces each of which activates the
switch associated with the upper button or, as described bel ow, the upper
30 button 31 may be mechanically coupled to the |ower button 33 or nay be
19 integrally fornmed together with the | ower button 33 (such that
structurally the buttons 31 and 33 are one piece). This arrangenent of
upper button 31 and trackball 32 on palmrest 9 just beneath the space bar
of keyboard 11 contributes to the useful ness of 5 the present invention.
It allows the user to access upper button 31 and trackball 32 with the

t hunbs whil e maintaining the hands in the home row position on keyboard 11.
This follows fromthe fact that a human hand has a natural triangle forned

by the thunb an I fi ngersﬁﬁ i s thus possible and conveni ent for
the user to reach out™ w t A€ Thunbs Tor upper button 31 1 0 and
trackball 32 while still being able to keep the other fingers of the hands
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on keyboard 11. It is also true that in operation, the users hands are
generally kept on the honme row position on keyboard 11 for the striking of
keys to carry out the typing operation. In this position, all the fingers
of both hands except the two 1 5 thunbs are occupied with a key, and the
two thunbs are left free except to strike the space bar key when necessary.
The honme row position for the user's hands on keyboard 11 when that
keyboard is of the "QAERTY" type is the "ASDFJKL;" keys. In typical typing
operations, all the fingers except the two thunbs are 20 gently touching
on their respective keys, and the palns are placed on palmrest 9. If a key
on the hone row position is to be typed, the respective finger nerely
presses it. |If the keyboard operation requires a key not on the hone row to
be struck, a respetmg:‘;ﬁ will r out for the key and strike it.
After striking the , nger—+et ®€ats to its honme row position and is
ready 25 for another strike. When a cursor novenent is required, cursor
control device 12 may be used. At this nonent, the user's hands remain on

t he hone row position
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of keyboard 11. The two thunbs reach down for trackball 32 and upper button
31 respectively. One thunb is on trackball 32 to control the cursor 30
novenent and the other thunb is on upper button 31 to control the
generation of a signal (by activation of switch nmeans 56) which may confirm
20 the cursor novenent or otherw se select a command. Wi ch one of the two
thunbs is responsible for trackball 32 depends entirely on the user's
preference. If a right handed person operates trackball 32 and upper button
31, the right thumb will probably be on trackball 32 and the left thunb on
5 upper button 31. However, a |left handed person generally uses the left
thunb for the trackball operatlon ange==ae- e \Nunb to control the upper
button 31. Assune that the usgr put et nb gn trackball 32, the
left thumb is accordingly placed on i ring the cursor
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1 0 operation, the right thunb rotates trackball 32 in a direction to nove
the cursor to a desired position on display screen 3. Wen the cursor
reaches the desired position, the left thunb then strikes upper button 31
(to activate the switch means 56) to confirmthe desired position of the
cursor to thereby place the cursor at a particular location in a docunent
(e.g., awrd 1 5 processing docunent) or to nake a selection of a conmand
represented by an inmage which is displayed under the cursor on the display
screen 3 (as in the nethod described in U S. Patent No. 4,464,652). G ven
that the human thunbs naturally forma triangle with their other fingers
and that upper button 31 and trackball 32 are placed right beneath the
space bar of keyboard 11, 20 the user's hands are able to remain on the
keyboard 11 while the two thunbs can operate trackball 32 and upper button
31 to performthe "point and click” operation. No eye shifting fromdisplay
screen 3 is required to help the hands | ocate upper button 31 and trackbal
32, and to help the hands return to their 25 hone row position on
keyboard 11 fromthe operation of upper button 31 and trackball 32 because
t he user's hands can renmain on the hone row
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position during the operation of trackball 32 and upper button 3lusxiewes
button 33 may al so be provided as part of cursor control device 12. It may
provrde cursor control device 12 with nore functions and nay 30 gi ve the
user nore options to operate cursor _control device 12. Lower button 33 can
generate the sane signal as upper SBSTBACHL or it can 21 generate a
different signal. In the presently preferred enbodi nent, |ower button 33
performs the same function as upper button 31 in that they both generate
the sane signal because switch nmeans 55 and 56 are coup:ed in parallglit
Alternativ y. o ' I > utton
33 can be %ﬁ[%g%ﬁ{%ﬁ? %g%%mﬁﬁ, A\I/BIIQI s%ﬁ”}]@?@#@&ﬁ%{/%ﬁ?@n 31 such
that the signals generate y activating swiches 55 and 56 are different.
Lower button 33 is coupled to a conventional switch means 55 to

A laptop personal computer (10) having a display screen (3)
disposed on a display housing (2) and a main housing (1) which contains most of
the electronics of the computer. The main housing (1) and display housing (2)
are rotatably coupled by a hinge (7), and the display screen (3) on the display
housing (2) displays a movable cursor (50), the position of which is controlled by
a cursor positioning device (12), such as a trackball (32). A keyboard (11) for
inputting data into the laptop computer (10) is provided on the top of the main
housing (1). A palm rest (9) is provided on top of the main housing (1) adjacent
to the bottom row of the keyboard (11) and is adequately large to support the
user's palms. The trackball (32) is located in a cooperating recess (34) in the
palm rest (9) and is positioned below the space bar of the keyboard (11). At least
one switch (55, 56) is provided for initiating the signal to carry out a particular
function depending upon the position of the movable cursor (50) on the display
screen (3) when the switch (55,56) is activated. Two buttons (31,33) are
provided on the palm rest for activating the switches (55,56).

FIGURE 1
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activate (e.g. change the electrical state of) the switch which generates a
1 0 signal to the conputer indicating a selection of a comrand or
confirmation of cursor novenent. Wien | ower button 33 is pressed with a
force, the electrical state (e.g., open or closed) of the switch 55 is
changed, thereby signaling to the conpuger 10 that a command has been

sel ected or that an appropriate X-Y location has been selected. The switch
55 can be 1 5 inplenmented in many conventional ways (e.g., a spring | oaded
single pole switch or a low profile tactile nmenbrane switch) and U. S

Pat ent No. 4, 464,652 shows an exanple of a switch neans. As is shown in
Figure 3, the one piece |ower button 33 is disposed a distance of

appr oxi mat = el ow trjkkball 32 on palmrest 9. The 20 button 33
I's substantialTy crescént shaped, which facilitates the user's ability to
reach the button due to the fact that a human hand has a natural ability to
formtw sides of a triangle in the formof the thunb and the other

fingers. Thus, the left and right edges of the button are angled closer to
the trackball than the center of the button allow ng the index finger (when
mani pul ating 25 the trackball) and the thunb gghen pressing the left or

ri ght edges of button\\\\
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33) to forma triangle. As shown in Figure 3, the edge of the button 33
which is closest to the trackball 32 is a concave edge, and the edge of
button 33 which is closest to the front of the | aptop conputer 10 is a
convex edge. In the presently preferred enbodi nent, the distance fromthe
center of trackball 30 32 to the céfter of lower button 33 is about 45
nmm 22 Figures 7, 8A and 8B illustrate in nore detail the contour
configuration of lower button 33. In Figure 7, the top surface of |ower
button 33 is curved dowmmwardly in an arc toward its concave edge and the
convex edge of |ower button 33. The contoured surface of |ower button 33
fits the natural 5 curve of human thunbs and provides tactile feedback to
hel p the user |ocate the button w thout |ooking. As can be seen from Figure
3, lower button 33 is approximately 59 nm w de ahd 22 mnm | ong. Figure 8B
illustrates the sectional view of |ower button , taken on line 8-8 of

Fi gure 8A. g
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In the presently preferred enbodi nent, |ower button 33 is a one piece 10
push-down button. In an alternative enbodi nent, |ower button 33 is forned
by two or nore pieces. In other enbodi nents, button 33 nmay be nechanically
coupled to button 31 or may be integrally forned together with the button
31 (such that structurally the buttoh® 31 and 33 are one piece). In the
presently preferred enbodi nent, |lower button 33 is provided to 1 5
facilitate the "one-hand" operation of cursor control device 12. In the
"one- hand" cursor control operation, the user uses only one hand to
operate cursor control device 12, either right or left hand dependi ng on
the user's habit and that hand will not be kept in the honme row position.
Thi s approach may be adopted when the user is not extensively using the
keyboard and is 20 constantly engaged in the cursor operation (cursor
I ntensive operations) in which the user needs to repetitively shift between
the trackbal |l operation and button operation, such as making draw ngs on
screen 3. This approach may as wel |ybe adopted if the user wants to use
merely one h@“d for cursar control pperation and free the other hand for
sonething el se. In the "one- 25 hapd" cursor control operation,:the user
pl aces the th o _
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| ower button 33 and the index finger of the sane hand on trackball 32. The
user can al so use nore than one finger simultaneously on trackball 32 to
operate trackball 32 while the thunb of the same hand operates the | ower
button 33. Some users may find that dt/Ber "one- hand" techni ques are nore 30
conveni ent. For exanple, sone users may prefer to use the thunb of one hand
to control the trackball while the index finger of the sanme hand is used

23 to press the upper button 31. Alternatively, some users may prefer to
control the trackball with the index finger of one hand and use the m ddle
finger of the same hand on the upper button. The dual upper and | ower
button trackball design of cursor control 5 device 12 offers the user

maxi mum flexibility in using different thunb and finger conbinations. In

t hose enbodi nents where switch neans 55 and 56 are coupled in

R +




parallel to provide the sanme signal to the conputer 10 or where ony a
single switch neans is used, several alternative button neans may be
enployed. 1 0 |In one enbodiment, buttons 31 and 33 may be nmechanically
coupl ed together to activate a singlfﬂémjtch; for exanple, buttons 31 and
33 may have posts which extend fromi'he underside of the buttons' caps

whi ch posts press upon a plate which itself presses upon a swtch.
Alternatively, buttons 31 and 33 may be connected to the sane | ever which
[err] the 1 5 switch. In another enbodi nent, buttons 31 and 33 nay be
integra y fornmed together, as in the case where the buttons 31 and 33 are
structurally one piece. In this case the buttons 31 and 33, if housed in a
mai n housi ng 1 égﬁgﬁ@lﬁ Figure 1-gpul d appear to be two separate
buttons in that there are 20 two separate button caps which are exposed in
the pal mrest, but underneath the top of the housing 1 the buttons are
joined together. A further alternative enbodinent is shown in Figure 10; a
circular single one- piece button 60 surrounds the rFcess 34 and trackbal
32 and is placed i nmedi ate e -otton1quf6} keyboard 11 in the
palmrest area 9. In >
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25 - this enbodinent, the button 60 activates a switch nmeans in the manner
descri bed above. The user may strike the top of the button 60 (closest to
t he keyboard) while keeping the hands in the honme row position or may use
t he "one-hand" operation of the cursor control device 12 by using a finger
of that hand to control the trackbaPi{8 32 while using the thunb of that hand
to strike 30 the bottom portion of the button 60. CLAI M5: 1. A

| apt op personal conputer conprising: 5 a mai n housing; a display
housi ng i ncluding a display screen, said display housing being coupled to
said main housing by a coupling neans; a keyboard for inputting data into
said | aptop personal conputer, said keyboard having a top row of keys
proxi mally adjacent a bottom portion of said display screen and 10 a

bottom row of k f i sposed sai d mai n housi ng;
A Lo i ) 4
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a cursor device for noving a cursor on said display, wherein said cursor
device control s simultaneous novenent of said cursor in two directions and
is integrated with said main housing; and a pal mrest |ocated adjacent to
the bottomrow of said keyboard, said palmrest 15 being a surface

di sposed on said main housing and befﬁg adequately large to support a
user's palns, said palmrest being |located closer to the user of the | aptop
conmput er than said keyboard during nornmal use of said | aptop conputer. 2.

A laptop computer as claimed in Claim1l, wherein said coupling neans is a
20 rotatable hinge and wherein said keyboard includes a top row of keys

whi ch are adjacent to said rotatabl Lt A | apt op persona
conmput er conprising: a nmain housi Fens .l peryfiace and a | ower face;
25 a di spl ay housi i ncl §di ng” = = tsélgen, said display
housi ng bei ng coupl ed to saing maill hoyuSi ng: ajjtc ller which is |ocated
near the rear of said | aptop gnal conpul = board for inputting
data into said | aptop personaf donputer, sai c¥baand having a top row of
keys proximally adjacent a botQFEe K&én of ‘g I $pl ay screen, a

¢/l0
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30 bottomrow of keys and a row of keys which includes hone keys, and said
keyboard being integrally disposed on said main housing such that said top
row of keys is proximally adj acent to said coupler; a cursor device for
noving a cursor on said display, whgfgin said cursor device controls

si mul t aneous novenent of said cursor Iin tw directions and is integrated
with said main housing; and 5 a palmrest portion |ocated adjacent
to the bottomrow of keys of said keyboard, said pal mrest being unitarily
di sposed as a significant portion of said upper face of said main housing
and being di sposed to support a user's palns while allow ng the user's
fingers to remain on the honme keys of said keyboard for typical keyboard
operations, said palmrest portion being |ocated closer to the user of the
| apt op conputer than said 10 keyboard during normal use of said | aptop
conputer. 4. A |l aptop personal conputer as claimed in Claiml1, 2 or 3,
wherein said pal mrest portion is configured to have a gentle sl ope
relative to said | ower face of said main
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housi ng. 15 -5:7 /Arlaptop:,personal . conputer as cl ai medin: “Ghaimil,. 2 or. 3,
wherei n saj,d pal mr st portlon is. aflat sur f ace¥Wwi‘th-no sl epe : vmth respect
to said | ower face" ‘of - sal a mal n houswg. 6. A“l:apt.op: personalaecomputerzv

as cl ai med; ¥t ‘Cia ‘m 1,730

_r"'3 {/\hereln said pal mrest:20. forms a .first,
pl ane whi ch 4SSt anit H-'y-"par H'lelto a second pl. ane, forme I by th ) “Keys
of said keyhoard: 7. :ruEi Iapt op- personal conputer as cl ai ned "'|"n any ‘one of .
t he precedi ng ¢l ai'ms; wherein.said. cursgr device is int egrated  sai d _
pal mrest. 25 8. A [‘aptop personal conputer as clained in-any ‘one of the:
precedi ng cl ai bot h hands of

the user whil eng%gt\rﬂ%ﬁﬁlseet ﬁahﬁe@ﬂ%gq{ja\gg%&%%gl @%5‘3’3’%?‘?@’8%‘? conputer as

clainmed in any predf usdaiemmr'eeecknngemranems laphreseiatl B0n casisdvherer sor devi ce

is a trackball. This is the re | acenent sheet At t11t 1
no adjacent suriace is available for operating the mouse.

Moreover, as a portable computer may be used in a laptop
5 environment, for example by the user in a taxi cab where no base is
available to place the portable computer except the user's lap, nothing is
available for the user's palms or wrists to rest against. The conventional
poriable computer keyboard, placed close 1o the front edge, also does not
provide the resting base for the user's palms or wrists. When a conventional

10  poniegble computer is used for 2 period of time on a user's lap, the useris
unable to suppont and rest the palms or wrists on something and is unable to
extend the arms away from the body to reduce muscle tension. During the
period of using the computer in such an environment, the user experiences
a great deal of muscle fatigue in the arms and shoulders.

15 Because of these and other disadvantages associated with the
conventional off-keyboard mouse, 2 need, which has previously remained
unsatisfied, has existed for an arrangement having combined keyboard,
palm rest and cursor control device which allows for the advantages of a
mouse while allowing the hands to remain on the keyboard and without

20 requiring a flat work suriace of the type required for the off-keyboard mouse.

A number of p-rior art approaches are known for including a cursor
positioning device cnto a keybcard. One such prior art approach is shown
in U.S. Patent No. 4,736,191, which describes a keyboard having a
touchpad which serves as a cursor positioning device, where the touchpad

25 s positioned immediately below the space bar of the keyboard (which is
separate from the computer) so that the touchpad can be accessed by the
thumb of the user without requiring the user to move his or her hand from the
keyboard. However, these prior arl approaches fail 1o disclose the desired
ergonomic configuration of the integrated keyboard, cursor control device

30  (with swilches) and paim rest in a laptop computer,

Also, many of the prior ant approaches still require that the user's

This is the replacement sheet
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26 10. A laptop personal conputer having a display screen which displays

a novabl e cursor, said | aptop personal conputer conprising: a keyboard for

i nputting data into said | aptop personal conputer, said keyboard 5 having a

bottomrow, a pal mrest adjacent to the4bottomrow of said keyboard, said

pal mrest being adequately large to support a user's palnms; a cursor

posi tioning deveyss Yeostaftezchrarhasas de peled toesdnipuae dweoawrmpomosﬁrtgi oni ng

device for nDV|ag sal novabl e cursor on sa|9 dl%g screen 10 a
Wef e

first and secon SRPHRISAT BPIP3eNES BEY A ') ollgW9si gnal to carry

out at | east oneefpfgr,ééscul ar function depending upon the position of the
novabl e cursor on said display screen. 11. A | apt op personal conputer as
in daim10, fuftherU.corfgesigsifatent 6. 285,201, issued Augnsiti Shia8Eoter neans f or

e o ar o SRR REIBORNA v40% TS e
U. S. Design Patent No. 291,574, issued August 25, 1987 for
KEYBOARD INCLUDING TRACKBALL;
3. U. S. Design Patent No. 292,289, issued October 13, 1987 for
ELECTRONIC COMPUTER,;
10 4. U. S. Patent No. 4,67C,743, issued June 2, 1587 for KEYBOARD
CURSOR CONTROLLER;
5. U.S.Patent No. 4,712,101, issued December 8, 1887 for CONTROL
MECHANISM FOR ELECTRONIC APPARATUS;
6.  U.S. Patent No. 4,736,191, issued April 5, 1988 for TOUCH
15  ACTIVATED CONTROL METHOD AND APPARATUS;
7. U. S. Patent No. 4,823,834, issued April 25, 1989 for
MULTIFUNCTION TACTILE MANIPULATABLE CONTROL;
8. - U. S. Paient No. 4,896,554, issued January 30, 1990 tor
MULTIFUNCTION TACTILE MANIPULATABLE CONTROL,;
20 & German Patent Application No. DE-3045133, published January 7,
1982 for CURSOR INPUT CONTROL FOR VDU; |
10.  Japanese Patent Application No. 58-84133, published May 30, 1984
for DOCUMENT AND FIGURE GENERATING DEVICE; and
11.  IBM Technical Disclosure Bulletin, Vol. 27, No. 10B, pp. 6299-6305;
25 March 1985 for MOUSE/KEYBOARD CONCEPT INCORPORATING UNIQUE
DEVICES FOR CONTROLLING CRT DISPLAY CURSORS.
12. European Patent Application No. 393,846 published
Octobexr 24, 1990 for HANDLE LATCH ASSEMBLY.
These prior art approaches fail to allow
the user to practice the "point and click” approach (e.g., U.S. Patent No.
4,736,191 does not provide a switch with the cursor positioning touchpad)
30  while also allowing the user to keep his hands on the keyboard and to rest

his palms on the palm rest of the laptop computer. Moreover, the prior an

This is the replacement sheet
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devi ce; a second button neans for activating said second switch neans, said
second button neans being | ocated bel ow said cursor positioning device, and
wherein said cursor 20 positioning device is |located in a cooperating
recess in said palmrest and is a trackball which is rotatable in al
directions wthin said cooperating recess. 12. A | aptop personal conputer
as in Caim1l, wherein said first and second switch neans are coupled in
parallel to provide one signal to carry gut a particular function, such 25
that either switch neans may be activated to carry out said particular

function, and rei.n said trackball is substantjally aligned along the
midline of thew&g %I”Jr}é’s"{e, *%'saf%ﬁ?ﬁ %ﬁ“PHQ?Héf*%@ YEViedosst 139% ne whi gh i s

cent er ed wi th I éepaakd 10 cidekttiiiabe bAhd By 83ben) Ihn enddhinymet | 201 0D

personal conputer as in C aim 10, wherein said‘display screen 1s disposed
on the inner facdigfheCtipipray mMevess rgckbatianhwhid mesmets kangboamaln sai d pal m

rest and said D@kitioned over iné keﬁs"cgrard. Furthermore, the prior art systems do not
S include two separate switches (covered by contoured buttons 1o give the
user tactile feedback 1o help the user locate the switches without looking),
one switch being closest to the keyboard and often best suited for word
processing applications, and the other switch being located below the
trackball and often best utilized for detail-intensive cursor positioning using
10 one hand {e.g. index finger operating trackball while thumb of same hand |
operates switch) such as the drawing of graphics on the computer system.

It is an aim of the present invention to provide a
sophisticated ergonomically designed laptop computer having
enough space for a palm rest so that the user’s hands/palms
can be rested while wusing the keyboard on the user’s lap,
allowing the user to extend their arms away from the body in a
more relaxed state, thereby reducing muscle fatigue in the

user’s arms and shoulders.

In view of the 1limitations of known systems and methods,
preferred embodiments of the present invention aim to provide
a laptop computer with a combined keyboard, palm rest and
cursor control device which does not regquire that the usex’s
hands be removed from the keyboard to reach for the cursor
positioning device while also allowing the user to practice

the “point and click” approach.

Another preferred aim is to provide a laptop computer with a
combined keyboard, palm rest and cursor control device which
provides a rest for the user’s palms and whihc gives the user
the option of pressing a switch closest to the keyboard with
either thumb while the other thumb moves a trackball and the

user's hands are kept over the keyboard.
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-27- cursor positioning device are disposed on the upper face of a main
housi ng, said display housing and main housing being rotatably coupled by a
hi nge nmeans | ocated near the rear of said main housing, and wherein said

di spl ay housing may be closed to cover §%ld 5 keyboard, said cursor
positioning device and said p&EUHMAR IE_INVENILONop personal conputer as
in claim12, wherein sald t he dlsplay screen is disposed on the inner face

of 3 Ji splay housi ng apdaher & S3ed Keuboas d1rsahdi Al sl aad sl d

trackbal | are dlspose using, sald dlsplay
housi ng 10 and Prﬁ?"hdﬁ‘éuél r?“@PB@PnﬁWB‘t‘%"t%bﬁ/ Eﬁﬁpggﬁgﬁ)y R RAYE Aeans

| ocat ed near theppeagedfhemtd.nai n housi ng, and wherein said display

housi ng may be closed to cover said keyboard, said trackball and said palm

rest and wherein a us S t el QARG S i8ed aptq.@put er by
keepi ng the user' s & ﬂ Pésp géﬂS&?aqh t'*hg{rﬁ)s % 5

! glr §v1c oard I n
t he hone row poé"tecylb@ﬁr i IR TheTEkr alﬁ‘gesc‘b?ﬁé’rt hERB-1Y ¢ T sal d first
button and the aidseribBd thkusbnto dontthel prsifgrredcRBpapdimers, thg | aptop
personal conput efaA%Spl Mot stind 1 leompfteeei nnzdded i fast domd ayai skxszond but t on
means are contoured todz%l;ﬁ%sdgwﬂ%égié’ LR AS Raighrthaskbatluaedd 16, A

| apt o er sonal co er ei al first aid second
ptop P a r}’r«:%jyboarcz for :anuttn.ng ata n c{:he TO! mg\%jexs

which keyboard is typically a standard alphanumeric
keyboard having many keys, including a
bottom row of keys. A palm rest area, which is typically a flat surface, is

10 adjacent 1o the bottom row of the keyboard and is adequately large to
suppon the user's palms and/or wrists when typing on the keyboard. A
cursor positioning device, typically a trackball, is located in a cooperating
recess in the paim rest area. The cursor positioning device allows the user
to move the movable cursor which is displayed on a display screen 1o any

15 point on a display screen. The laptop computer further comprises at least
one switch means for initiating & particular function depending upon the
position of the movable cursor on a display screen when the switch means is
activated. The combination of a cursor peositioning device and at ieast one
switch means provides the point and click function which gives the user the

20  ability to control the computer by pointing (with the cursor) to an image on
the display screen anc-J activating the switch means while the cursor is
pointing 10 the image. The switch means, which is an electrical element, is
usually activated (e.g. change of electrical state of the switch) by a button
means which electrically isolates (and hence insulates) the user from the

25 electrical circuitry of the computer.

in one embodiment, the laptop personal computer
includes two switch means for initiating at least one signal 1o carry
out at least one particular function which depends upon the position of the
movable cursor on a display screen when either of the switch means is
30 activated. These two switch means may be separate switches for initiating

different functions or may be connecled in parallel to provide one signal
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button neans are contoured to sl ope downwardly towards said trackball. 17.
A | aptop personal conputer as in claim14, wherein said first and said
second button neans are contoured to sl ope downwardly towards said

trackbal |. 25 18. A |l aptop personal conputer as in claim17, wherein said
palmrest is a flat surface wwth no slope with respect to the bottom of
said mai n housing. 19. A | apt op personal conputer as in claim1l7, said

first and said second button nmeans 30 héving a crescent shape with concave
and convex sides such that the concave sides of said first and said second

button neans ar gnady asmtest SutS Al dlmacﬁb,auon Th'rfrsicsaxtdweeeam a@ﬁmn&e@beet
Date: 2 2 AUK 08 é td’g' gngger sanal gput er Ln (Y:nlegri‘sm 19,
wher ei n said ke?%é’redpf%“ F%\Fétreac By 5y fﬁéf?nar“ econd Buite

respectively. The first button is located below the bottom row of the

keyboard and above the cursor positioning device. The second button

5 which activates the second switch means is located below the cursor

positioning device. The cursor positioning device and the .ﬂrs1 ang second

buttons are typically substantially aligned along the midline of the paim rest,

which midline is defined by a line which is centered with respect to the width

of the palm rest. This fine is typically perpendicular with respect 1o the

10  bottom row of the keyboard and perpendicular with respect to the front edge

of the laptop computer.

The laptop includes a main housing and & display housing. The
display housing, when closed..acts as a cover for the computer and includes
the display screen which displays the movable cursor. The display housing

15 is rotatably coupled by a hinge to the main housing. The main housing
contains the conventional electronics, such as the CPU, memory, hard disk
drive and/cr floppy disk drive, input/output circuitry, power supply and other
standard and well known electronic circuitry contained in laptop computers,

The preferred embodiment provides the user with the option of pressing

20 the first button which is closest to the keyboard to “click"/select an image on
a display screen with —either thumb while the other thumb moves the trackball
and while the user's hands are kept positioned over the keyboard. The
contoured buttons which are used to activate the switches provide tactile
feedback to the user to locate the buttons without locking. The present

25 invention thereby allows the user to point to an image on a display screen
and select the image while keeping the user's hands over the keyboard and
while continuing to look at the display screen. The provision of two separate
buttons allows the user to use one button (usually the top button which is
closer to the keyboard) for certain applications and the other button {the

30 bottom button) for appiications where cursor controlling intensive operations

are required. In alternative embodiments, the two buttons may activate a
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5 21. A | aptop personal conputer as in claim20, wherein the tops of the
keep board are el evated above said pal mrest and wherein

t he “mm“muﬂmmws is contoured to accommpdate the natural contour and
posi ti*on®of*a "usér' § thunbs. 22. A |l aptop personal conputer as in claim
20, wherein said display screen is a liqui@10 crystal display. 23. A

| apt op per sonal S%gﬁ%t er having a display screen which displays a novabl e

cursor, said la er sonal conputer conprising: a keyboard for inputting

data into said | apt og ger sonal 'congft er, said k‘%board 15 having a bottom
row, a pal mrest-adj&cePRTIR HEFECBOL t ISR of “SF ‘¢ REyboar d, said pal m

rest being adequatel ¥ haig@edu@isgppoyt a user's palm a cursor positioning
device |l ocated on said _palmrest, said cursor positioning device for noving
sai d novabl e cursor 8ndsERIPVIINOPEAYS sttleéRclvding a display \§4xe8nédhs for

generating a sigpah 4k’ Yods PR el Hhakod it k8NsdePeRdnNHotPOly thea
position of the novable cursor on said display screen; and a button neans
bei ng coupl ed t 8osklnGsWeRdE fRhns for activating said switch means.

a keyboard (11) for inputting data into said laptop
personal computer, said keyboard having a plurality of keys
arranged in rows including a first row of keys and a second
row of keys being distal from said coupling means (7}, said
keyboard (11) being disposed on said main housing (1};

a cursor control device (12) for moving a cursor (50)
on said display screen, wherein said cursor control device
controls simultaneous movement of said cursor in two
directions;

and wherein the first row of keys is located proximally
adjacent to said coupling means (7) which is proximally
adjacent to a first portion of said display screen; and
wherein said cursor control device (12) is integrated with
said main housing (1);
characterized in that:

a palm rest (9) is located adjacent to said second row
of keys, said palm rest (9) being a surface integrally
disposed on said main housing (1) and being adequately large
to support a user’s palms while a user is using the keyboard

or the cursor control device.

2. A laptop computer as claimed in claim 1, wherein said
coupling means (7) is a rotatable hinge and wherein said

first row of keys are adjacent to said rotatable hinge.

heet Has Been Replaced This is the replacerent sheet

T T —



25 24. A | aptop personal conputer as in claim23, wherein said button

nmeansj ' tton which surrounds the cursor positioning device
and Séi’lﬁlﬁmgimﬁmgnl s located on the pal mrest and wherein said cursor
posi tieni ng a trackball, and wherein said keyboard and said pal m
rest are disposed on a main housing of sai& | aptop conputer and said main

housing is coupled t | spl.ay housin lch includes said_display screen.
30 Date: 2 2 AV’ 6§9fa'pct°pp5’§\§/?° . co%R\A/P%l’bt%sp cg@rl?Sﬁanccgﬁﬁﬂlt gr havi ng a
mai n housi ng amcheredinsphay boutsliing, meahs di)spbsayobasd m@akNEhel Hridy o@

di spl ay screen whjch displays a vabl e cursor and being rotatably coupled
to said main hotRIhFHT FoHPHRE HeanBd OEreifafeLd HoReGRedl (tbhputer 5

conprising: a keyksarsdsl ar rbs tiehs GALeh |icauaak thdmPkepsPesisdnalia
conputer, said keyboard having a space bar |ocated in the bottomrow of
sai d keyboard, g%ngqagypgapa %ﬁgqﬂjally disposed on said main housing (1)

and wherein said palm rest (9) is unitarily disposed as a
significant portion of said surface of said main housing (1)
and being disposed to support a user’s palms while allowing
the user’s fingers to remain on the home keys of said

keyboard (11).

4. A laptop personal computer as claimed in claim 1, 2 or
3, wherein said palm rest portion (9) is configured to have
a gentle slope relative to the bottom surface of said main

housing (1).

5. A laptop personal computer as claimed in claim 1, 2 or
3, wherein said palm rest portion (9) is a flat surface with
no slope with respect to the bottom surface of said main

housing (1).
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di sposed on the top of said main housing;, a palmrest |ocated adjacent to

said b i keyboard, said palmrest 10 being a flat surface
di sposimmﬂmgulﬂlllltﬁll mai n housi ng and bei ng adequately |large to support
a user's pélns; & trackball for noving said novabl e cursor on said display
screen, said trackball being located in a %ooperating recess in said palm

rest bel ow sai d. spa fooa f] S S c_Lpitiatin signal to
carry out a pa(rjﬁ"l cuﬁgrlb%}r’?gt P%#%&al \gg%éﬁﬁga%uﬁggg?%e lpnOSI [ %ﬁgo {HE
novabl e cur sor mrecediidgdcipiny, sbeeein vddd sardof iasttreli deicradn)i ss
activated; a fi{nstte and $§t0”d~ utton rreeEtnz pei ng coupled to said first
switch nmeans for activating acd% PRsT % R’ freans such that either button
means may be used to activate said first switch neans, said first button
means being | ocated on said gal m rest above said_20 érackball and_bel ow

sai d space bar,’ and BaitPTOBBRESHRAL GITREERS I5kiTHG e ate d¥n°8S; of fdem

reset bel ow saighddeatigablaid, whefellPdLll RALEOPAXRBNULEYIES (1B)CEaI M
25, wherein said first and said second button nmeans are contoured to slope

towards said tr2RIaFALPlanEY vipRiTeanda; of fihesuspht vl 2 9PerabiRg jthe
nmechani cal |y couph&d A0 (82i d second button neans.

8. A laptop personal computer as claimed in claim 2 or
claim 3, wherein said display housing (2) when rotated into
a closed position covers said keyboard (11), said cursor

device (12) and said palm rest (9).

9. A laptop personal computer as claimed in claim 8,
further comprising a switch means (31, 33) integrally

disposed on said surface of said palm rest.

10. A laptop personal computer as claimed in claim 9,
wherein said keyboard (11) is elevated above said palm rest

(9).

11. A laptop perscnal computer as claimed in any one of the
preceding claims, wherein said cursor control device (12) is

a touchpad.
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a corrput er as in claim26, wherein said display
screen ﬁ!ﬂﬁ%ﬂ o the closed position covers said keyboard, said
trackb spal«m r est and wherein said hinge neans is |ocated at the
rear of sai d | apt op conputer. -30- 28. A | apt op personal conputer
as in claim?27, wherein said pal m r est is25 flat surface and said first and
sai d second butlgon Qeans. are Gresc ntm%h W cfa z%vecflgd gonvex si des
such that the ¢8ncave 8PH28 BF 5P FPTRYS na sECHNT batt Snohkdrs are
adj acent sai d wheregskdmid .cu28or cdntdxit apvpes s(amal 1eoﬂmﬁcmedas in Caim
25, wherein said first button reans a‘_%g salg secq tton means a{
integral |y for @E3eFBGEY HFPERG KR $3G PBYED FEH a‘t’%l"éfﬁég'eélg n said
palmrest, said two regions being the caps of said first and said second 10
button neans. 30. A nmethod for using a | aptop personal conputer, said
| apt op conputer conprising:

This Sheet Has Been Repl
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a di spl ay: screen which displays a novable cursor; a keyboard for i s #y
data into said Ia[)t Oﬁ computer, said keyboard having a bottomrow a palm

;Szaugﬁiumn mu ma ﬂﬂttom 15 row of said keyboard, said pal mrest bei ng

port a user's pal ns; a cursor: positi-oning devi ce -

| ocat ed *on “sal paln1rest sai d cursor p032$10n|ng deV|ce for. nDV|ng sald
novabl e cursor on said display screen; a first swich neans for. ﬂltlatln?
a signal to carry out a particular functi on dependlng upon the p03|t|on 0

t he novabl e qﬂgiﬁﬂﬁon sai d display screen; and a button neans for“;"
actlvatlng sa st switch means, said 20 nethod conpri sing: keeplng t he
user's fingers, other than the user's thunbs, over said keyboard in the
hone row position of said keyboard; using one of said thunbs to chPWoI ‘the
cur sor positihni ngAdambp persongd asmpuencaapdsingivabl e cursor over an I mage

di spl ayed on said display screen while keeping the user's 25 fingers in

t he hone r%m/p05|t46H“bm“§5%d keyboard, said imge being representative of

said particular fupg Jh?noo f sonk Lol

But ton means. (o act EpREY oHRhE fhMingh BREIS coRPh el iR b GEbRG shitfea
positions saiw@ s@m/mbinqldagmg(by acboaphﬁgslméansrrage to generate said signal to
carry out said particular Tunction represented by said inmage,

a keyboard for inputting data into said laptop personal computer, said keyboard
having a top row of keys proximally adjacent a bottom portion of said display screen and

10 a bottom row of keys and being disposed on said main housing;

a cursor device for moving a cursor on said display, wherein said cursor device
controls simultaneous movement of said cursor in two directions and is integrated with
said main housing; and

a palm rest located adjacent to the bottom row of said keyboard, said palm rest

15 being a surface disposed on said main housing and being adequately large to support a

user's palms, said palm rest being located closer to the user of the laptop computer than

said keyboard during normal use of said laptop computer.

2. A laptop computer as claimed in Claim 1, wherein said coupling means is a
20 rotatable hinge and wherein said keyboard includes a top row of keys which are adjacent

to said rotatable hinge.

3. A laptop personal computer comprising:
a main housing having an upper face and a lower face;

25 a display housing including a display screen, said display housing being coupled
to said main housing by a coupler which is located near the rear of said laptop personal
computer;

a keyboard for inputting data into said laptop personal computer, said keyboard
having a top row of keys proximally adjacent a bottom portion of said display screen, a
30 bottom row of keys and a row of keys which includes home keys, and said keyboard being

integrally disposed on said main housing such that said top row of keys is proximally
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30 - o SAl ser positions said cursor with one thunb and
sel ects H EHB@i’rIEal d cursor by using the other thunb while keeping
the fing L res hands, other This is the replacenent sheet Date:

2 2 AlU GL09b -31- than the thunbs, in the home row position of said
keyboard. 31. A | aptop personal conputes2diaving a nmai n housing and a

di spl ay housing, said display housing including a display screen which

di spl ays a n@gﬁb&ﬁtggﬁaQbmgsg being 5 rotatably coupled to said main
housi ng by a hinge neans, said | aptop personal conputer conprising: a
keyboard for i nputatdunsprdigvigeifon mogiigc ¢uwpargm sddrpispley, wheileih sedg baeseddydéang
di sposed on the top.of said main housing and l.ocated adjacent. to said hinge
Teane: a pal PSSRt Ry i s of 8 e i S e plrsited st
bei ng | ocat edyifQnaigdoasiffadio sai d keyboard, said pal mrest being a flat
surface di sposed on top of said nmain

5 a palm rest portion located adjacent to the bottom row of keys of said keyboard,
said palm rest being unitarily disposed as a significant portion of said upper face of said
main housing and being disposed to support a user's palms while allowing the user's
fingers to remain on the home keys of said keyboard for typical keyboard operations, said
palm rest portion being located closer to the user of the laptop computer than said

10 keyboard during normal use of said laptop computer.

4. A laptop personal computer as claimed in Claim 1, 2 or 3, wherein said palm rest
portion is configured to have a gentle slope relative to said lower face of said main
housing.

15
5. A laptop personal computer as claimed in Claim 1, 2 or 3, wherein said palm rest

portion is a flat surface with no slope with respect to said lower face of said main housing.

6. A laptop personal computer as claimed in Claim 1, 2 or 3, wherein said palm rest
20 forms a first plane which is substantially parallel to a second plane formed by the keys of

said keyboard.

7. A laptop personal computer as claimed in any one of the preceding claims, wherein

said cursor device is integrated with said palm rest.

25
8. A laptop personal computer as claimed in any one of the preceding claims, wherein
said cursor device is accessible by both hands of the user while operating the keyboard.
9. A laptop personal computer as claimed in any one of the preceding claims, wherein

30 said cursor device is a trackball.
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housi ng and bei ng adequately |l arge to support a user's palnms; a cursor

posi tioni ' for noving said novabl e cursor on said display screen
sai d curslmmﬁwﬂi'ﬂﬂ ﬂjﬂt&w ce being | ocated adjacent to said keyboard; and
a switch means M Miing a signal to carry a particular function
depending 15 wupon the position of said m3&bl e cursor on said display
screen. 32. A nethod for using a | aptop personal conputer by a single
user, said | aptop conputer conprising: a display screen which displays a
novabl e cursor; a keyboard for inputting data into a said |aptop conputer,
sai d keyboar dOhavi%dppiompersemal computer Javiag reedisplay scrgeq aduch displayha meablem

row of said keéggﬁs[agd Pﬁ@éﬂ}e?%:ngfdgé)\%%uégg%ﬁ%gadequateI y large to support a

user's pal ms 4 0 ]isglighg a cursor positioning

device and a fir sty bbbl fOPadatingdath fidd S8 18860 bérodhal BofiBHtet, SsaiPRSHBErdON
said palmrest, said cursor positioning device for noving sai d novabl e
cursor on aihdviggostpnsmvgen; said first switch neans for initiating a

signal to carry out particul ar function depending upon the position 25
of "the movabl e cuRsRATbTSS AACEH L3 e Do, £ of sadckeybosren Spid paln et being
activating sagjy Ja'terlﬂargé"’id&ﬂ% gﬁqqger@gélglsrret hod conprising: alternating
bet ween using t hands of sgi d single user to control said cursor control
devi ce and usi ng aoardoapdsinénisgdaliceilogtesl anssard gabm cesntsaml cussor gositiorsing device
control device, . , e

for moving said movable cursor on said display screen;

10 a first and second switch means for initiating at least one signal to carry out at least
one particular function depending upon the position of the movable cursor on said display

screen.

11. A laptop personal computer as in Claim 10, further comprising:

15 a first button means for activating said first switch means, said first button means
being located below said bottom row of said keyboard and above said cursor positioning
device;

a second button means for activating said second switch means, said second button
means being located below said cursor positioning device, and wherein said cursor

20 positioning device is located in a cooperating recess in said palm rest and is a trackball

which is rotatable in all directions within said cooperating recess.

12. A laptop personal computer as in Claim 11, wherein said first and second switch
means are coupled in parallel to provide one signal to carry out a particular function, such
25 that either switch means may be activated to carry out said particular function, and
wherein said trackball is substantially aligned along the midline of the palm rest, said
midline being defined by a line which is centered with respect to the width of the palm

rest.

30 13. A laptop personal computer as in Claim 10, wherein said display screen is disposed

on the inner face of a display housing and wherein said keyboard, said palm rest and said
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mherefn said step of using two hands conprises, keeping the
user bot h hands, other than the user's thunbs, over Date: 2
2 Auj, mﬁ”ﬂmaaﬂbs’ keyboard in the home row position of said keyboard,
usi ng~ one t'ffinbs to control the cursor positioning device to
position said novabl e cursor over an imagelidi spl ayed on said display screen
whi | e keeping 5 the user's fingers in the hone row position of said

keyboard, said inmage bei ng represent ative of said particular function;
using the other of said thunbs to conﬁ{)mb t he buiton. neans, to, actiyvale said

first switch SHEQhEOHHPTEE S\Y‘ﬂe BHTetignos H&iUPPEECS f & MM ARHSIE: SRidtisRier
sal d | mage t%ﬂ%g& b Exaﬁlaﬁo‘&sﬁg%ﬁg rBﬁtaﬁ@rcroYlpIQH”by $HirtheRAtdnt Ftatd dedP e 2L

represented b
of said main housing, and wherem said display housing may be closed to cover said

5 keyboard, said cursor positioning device and said palm rest.

14. A laptop personal computer as in claim 12, wherein said the display screen is
disposed on the inner face of a display housing and wherein said keyboard, said palm rest
and said trackball are disposed on the upper face of a main housing, said display housing
10 and main housing being rotatably coupled by a hinge means located near the rear of said
main housing, and wherein said display housing may be closed to cover said keyboard,
said trackball and said palm rest and wherein a user of said laptop computer operates said
computer by keeping the user's fingers, other than the thumbs, over said keyboard in the
home row position while the user uses one thumb to control said first button and the other

15 thumb to control said trackball.

15. A laptop personal computer as in claim 11, wherein said first and said second

button means are contoured to slope downwardly towards said trackball.

20 16. A laptop personal computer as in claim 12, wherein said first and said second

button means are contoured to slope downwardly towards said trackball.

17. A laptop personal computer as in claim 14, wherein said first and said second
button means are contoured to slope downwardly towards said trackball.

25
18. A laptop personal computer as in claim 17, wherein said palm rest is a flat surface

with no slope with respect to the bottom of said main housing.

19. A laptop personal computer as in claim 17, said first and said second button means
30 having a crescent shape with concave and convex sides such that the concave sides of said

first and said second button means are adjacent to said trackball.
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wherein said user positions said cursor with one thunb and selects the

i mage unﬂm“aﬁnﬂmﬂuﬂﬁmmy using the other thunb while keeping the fingers
of the u fr than the thunmbs, in the home row position of

sai d keybbard; ‘and 15 said step of using one hand conpri ses,
positioning said one hand in the vicinity #% said cursor positioning device
such that said one hand is not in the hone row position; using a first

finger of said one hand to control the cursor positioning device to
position said. novaple cursor qver an image,displayed on said.displa

screen, 20 R 1ptoR PPLSY CBQPHEfrraéﬁg&aéWt &’i‘%;léerﬁ‘f’ Sféqa geyﬂagp{cftsu%/lgyated
function; usi;Bgyeésai€paffireki.nger of said one hand to control the button
means to activate sald first switch nmeans while said first finger positions
sai d novabl e cursor over said inmage to generate said signal to carry out

said particul ar fungatéqi on regéaisent ed by, said i mage; 25
wher ei n sal d dlser 4 ARAPR BFSOR COMPULEE aF inglaim 3Gy Wherpindhe tqps pf thekeepcapeef s

her: ; . . o . | e
the imge U“)‘}ﬁ@r %ﬁbﬁﬁ@uﬁé%ﬁe‘}ﬁ%d@ow sﬁa'qugﬁ EQN dlyer{y&gggr%@ & HGRER AnS N

one hand awa one row positio
contoured to accommodate the natural contour and position of a user's thumbs.

22. A laptop personal computer as in claim 20, wherein said display screen is a liquid

10 crystal display.

23. A laptop personal computer having a display screen which displays a movable
cursor, said laptop personal computer comprising:
a keyboard for inputting data into said laptop personal computer, said keyboard
15 having a bottom row;
a palm rest adjacent to the bottom row of said keyboard, said palm rest being
adequately large to support a user's palm;
a cursor positioning device located on said palm rest, said cursor positioning device
for moving said movable cursor on said display screen,;
20 a switch means for generating a signal to carry a particular function depending
upon the position of the movable cursor on said display screen; and
a button means being coupled to said switch means for activating said switch

means.

25 24. A laptop personal computer as in claim 23, wherein said button means is a circular
button which surrounds the cursor positioning device and said button means is located on
the palm rest and wherein said cursor positioning device is a trackball, and wherein said
keyboard and said palm rest are disposed on a main housing of said laptop computer and
said main housing is coupled to a display housing which includes said display screen.

30
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33. A nmethod as in Caim32, wherein said first finger conprises the

I nde ' aid one hand and said second finger conprises the
thUﬂmm“ﬁmumHﬂ“!uemﬁ and wherein when said user uses two hands to
controt <aid clirsdr tontrol device, said user rests the -33- pal ns of
said hands on said pal mrest. 34. A nmethpgl as in Caim32, wherein said
first finger conprises the index finger of 5 said one hand and said second
finger conprises the mddle finger of said one hand and wherei n when said

user uses two hands to control said cursor control device, said user rests
the pal ms of %ai d hdapisp parsendlcopmutarhaying BEain housingtandd display hobisingn ]

wherein said pser uses_ two, hands when typing.on . sajd 10 keyboard and .
wher ei n sai d TERAY BRI etk AIRIRY.arioen hich dBPlays 2 angvabliciorcAiidshying

i ntensive opapakdsiNsolbSid saffihinthdubifig b hihe FRRAL kdil \rﬁit%p @é}ga‘u{ax Qsﬁxﬁﬁi‘éﬁ
operating said cursor positioning devicCe and operating sal utton neans.
36. A nef howbngsising: Cl ai m 32, wherein said button neans is |ocated on said
pal mrest . . . . .

a keyboard for inputting data into said laptop personal computer, said keyboard
having a space bar located in the bottom row of said keyboard, said keyboard being
disposed on the top of said main housing;

a palm rest located adjacent to said bottom row of said keyboard, said palm rest

10 being a flat surface disposed on top of said main housing and being adequately large to
support a user's palms;

a trackball for moving said movable cursor on said display screen, said trackball
being located in a cooperating recess in said palm rest below said space bar;

a first switch means for initiating a signal to carry out a particular function
15 depending upon the position of the movable cursor on said display screen when said first
switch means is activated;

a first and a second button means being coupled to said first switch means for
activating said first switch means such that either button means may be used to activate
said first switch means, said first button means being located on said palm rest above said

20 trackball and below said space bar, and said second button means being located on said

palm reset below said trackball.

26. A laptop personal computer as in claim 25, wherein said first and said second
button means are contoured to slope towards said trackball and wherein said first button

25 means is mechanically coupled to said second button means.

27. A laptop personal computer as in claim 26, wherein said display screen when
rotated into the closed position covers said keyboard, said trackball and said palm rest and

wherein said hinge means is located at the rear of said laptop computer.
30
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15 and is a first button neans and wherein said | aptop conputer further

conpri tton neans for activating a second switch neans and
oo A
keyboar<d and. Sbr positioning device and said second button nmeans i

| ocated on s

nmethod as in Caim36, wherein said display screen is |ocated on a display

housi ng and

said first button npans and said second hutton neans are |ocated on a main

housi ng whi c
havi ng a top
| apt op perso

cursor, sai dsidepsagh fheythovancaeevides of satd it afd Beond bkeyboeink 4refadjabenttshidng

on neans is | ocated between said bottomrow of said

ai d pal mrest bel ow said cursdO-positioning device. 20 37.

sai d keyboard, said pal mrest, said cursor positioning device,

#3i s FolRRIORPETSORY FHMPHICE 85 WeflAimulTs SYRETRIM SIS PRI regtis @ flak Frrdased
r%aﬁ? @éé%ﬁ Qn& §aﬁé‘g+c%g§ gﬁténlgrg%tﬁgi; Qréj&épéeﬂt}'v%ﬂla@ﬂf Mﬁg ﬁloacsavg %nd cog\ﬁxe

ut er avi n screen ays a nov

S
A

data into said | aptop personal conputer, said keyboard having a bottomrow,

30 5a

tiagkball est structurally integrated with said | aptop conputer,

said pal mrest being adjacent to the bottomrow of said keyboard and
adequately large to support a user's
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29. A laptop personal computer as in Claim 25, wherein said first button means and
said second button means are integrally formed together and have two regions which are
exposed in said palm rest, said two regions being the caps of said first and said second

button means.

30. A method for using a laptop personal computer, said laptop computer comprising:
a display screen which displays a movable cursor; a keyboard for inputting data into said
laptop computer, said keyboard having a bottom row; a palm rest adjacent to the bottom
row of said keyboard, said palm rest being adequately large to support a user's palms; a
cursor positioning device located on said palm rest, said cursor positioning device for
moving said movable cursor on said display screen; a first switch means for initiating a
signal to carry out a particular function depending upon the position of the movable cursor
on said display screen; and a button means for activating said first switch means, said
method comprising:

keeping the user's fingers, other than the user's thumbs, over said keyboard in the
home row position of said keyboard;

using one of said thumbs to control the cursor positioning device to position said
movable cursor over an image displayed on said display screen while keeping the user's
fingers in the home row position of said keyboard, said image being representative of said
particular function;

using the other of said thumbs to control the button means to activate said first
switch means while said one thumb positions said movable cursor over said image to
generate said signal to carry out said particular function represented by said image,

whereby said user positions said cursor with one thumb and selects the image under

said cursor by using the other thumb while keeping the fingers of the user's hands, other
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cursor ﬁj)sm I oning device integrated with said | aptop conputer,

Z?ISSI g;rﬁw mmﬂllH ﬂHIHevi ce for noving said novabl e cursor on said

nd second switch nmeans for initiating at |east one
signal to carry out at ieast 5 one particul ar function dependi ng upon the
position of the novable cursor on said display screen. 39. A | apt op
personal conputer as in Caim38, further conprising: a first button neans
for activati npamstiedhdmbstinshd harhe rvapssitismofisaid kgtbobdt. t on neans 10 bei ng

| ocat ed bel ow said bottomrow of said keyboard and above said cursor

posi tioning device; a second button neans for activati ng said second swtch

reans, sai 4 sacond, bR IERNS: SN 0GR SRIChANAA ULAR) RAShY ' 89

devi ce, and erelrn CUI’SOI’ I oni evi ce |

cooper ati ng ragRss housisRindhjiagn rd@@layadléeelnswlﬁcﬁ dasplagalal mdvmblebirssr A being
rotatable in all directions within said cooperating recess.
5 rotatably coupled to said main housing by a hinge means, said laptop personal computer
comprising:
a keyboard for inputting data into said laptop computer, said keyboard being
disposed on the top of said main housing and located adjacent to said hinge means;
a palm rest integrated with said laptop computer, said palm rest being located
10 adjacent to said keyboard, said palm rest being a flat surface disposed on top of said main
housing and being adequately large to support a user's palms;
a cursor positioning device for moving said movable cursor on said display screen,
said cursor positioning device being located adjacent to said keyboard; and

a switch means for generating a signal to carry a particular function depending

15 upon the position of said movable cursor on said display screen.

32. A method for using a laptop personal computer by a single user, said laptop
computer comprising: a display screen which displays a movable cursor; a keyboard for
inputting data into a said laptop computer, said keyboard having a bottom row; a palm rest
20 adjacent to the bottom row of said keyboard, said palm rest being adequately large to
support a user's palms; a cursor control device comprising a cursor positioning device and
a first switch means, said cursor positioning device located on said palm rest, said cursor
positioning device for moving said movable cursor on said display screen; said first switch
means for initiating a signal to carry out a particular function depending upon the position
25 of the movable cursor on said display screen; and a button means for activating said first
switch means, said method comprising:
alternating between using two hands of said single user to control said cursor
control device and using one hand of said single user to control said cursor control device,
wherein:
30 said step of using two hands comprises,

keeping the user's fingers of both hands, other than the user's thumbs, over
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40. onal conmputer as in Caim39, wherein said first and
seconH g] mﬁ%“we coupled in parallel to provide one signal to carry
out a A ion, such that either switch means nmay be activated

to carry out said particular function, and 20 wherein said trackball is
substantially aligned along the mdline of32he palmrest, said mdline
being defined by a line which is centered with respect to the wdth of the
pal mrest. 41. A |l aptop personal conputer as in Claim 38, wherein said
di splay screen is disposed 25 on the inner face of a display housing and
wherein sai d keybowidikeybanaw ipaherhomme fowy pasiten af ¢ kebopuski ti oni ng devi ce

o G sposed o e, UPRied 085Sl Bullya T DR et P EA YRS A
of said main housi g maPsbiNBRES dVeb @h Endhic Ry ed B §4id AisPRY sbRek WASE Qedpin
cover said keyboard, said cursor positioning device and said pal mrest. %O
-35- 5 the user's fingers in the home row position of said keyboard, said image being
representative of said particular function;
using the other of said thumbs to control the button means to activate said
first switch means while said one thumb positions said movable cursor over said
image to generate said signal to carry out said particular function represented by
10 said image;
wherein said user positions said cursor with one thumb and selects the
image under said cursor by using the other thumb while keeping the fingers of the
user’s hands, other than the thumbs, in the home row position of said keyboard;
and
15 said step of using one hand comprises,
positioning said one hand in the vicinity of said cursor positioning device
such that said one hand is not in the home row position;
using a first finger of said one hand to control the cursor positioning device
to position said movable cursor over an image displayed on said display screen,
20 said image being representative of said particular function;
using a second finger of said one hand to control the button means to
activate said first switch means while said first finger positions said movable cursor
over sald image to generate said signal to carry out said particular function
represented by said image;
25 wherein said user positions said cursor with said first finger and selects the
image under said cursor by using said second finger while keeping said one hand

away from the home row position of said keyboard.

33. A method as in Claim 32, wherein said first finger comprises the index finger of
30 said one hand and said second finger comprises the thumb of said one hand, and wherein

when said user uses two hands to control said cursor control device, said user rests the
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42. | conputer as in C aim40, wherein said display
screer{ Bm@'ﬁgﬂﬂﬁﬂhe I nner face of a.display housing and wherein said
keyboard, csdl t and said trackball are disposed on the upper face

of a main housing, said display housing and said 5 main housing being
rotatably coupled by a hinge means | ocated3hear the rear of said main

housi ng, and wherein said display housing nay be closed to cover said
keyboard, said trackball and said palmrest and wherein a user of said

| apt op conputer operates said ¢ uter by keeping the user's fingers, other
t han t he thudﬁ@P58§§?5§%W§‘F@?Hggﬁﬁ“ﬁﬁ-the home row position while the user
uses one thunb to control said first button and the other 10 thunb to

control said trackball. 43. A | aptop personal conputer as in C aim 39,
wher ei n sai d 34.r st Aanethshagins@ainm 2 pwhérein sakbfitst Aingerconippiseethetidex PMRr of
downwardl y towards said trackball. 15 44. A | apt op personal conputer as

in Caimad, saibpes harchand yaid scond fingern epmusisen theyniddisriinges o€ saidonedhandandd
to sl ope down | . aj rackball. 45.. . A |apto r,.sanal .
conput er as |‘)r‘/\4ﬁ{flg5?/?’n}’%gg Hl&%%efrelsgs Es“é? gé(rfd%rté €onrel S&Eﬁﬂ“&%c‘iﬁﬁ&r%gﬁ?‘f“é‘h ShishRer
are contour edreb@ thd palfrs @F WMnNaads/ort Qi@ palE &8d. d trackball. 20 46. A | apt op
personal conputer as in Caim45, wherein said palmrest is a flat surface
35. A method as in Claim 32, wherein said user uses two hands when typing on said
10 keyboard and wherein said user uses said one hand when the user is engaged in cursor
intensive operations which require the user to repetitively shift between operating said

cursor positioning device and operating said button means.

36. A method as in Claim 32, wherein said button means is located on said palm rest
15 and is a first button means and wherein said laptop computer further comprises a second
button means for activating a second switch means and wherein said first button means is
located between said bottom row of said keyboard and said cursor positioning device and

said second button means is located on said palm rest below said cursor positioning device.

20 37. A method as in Claim 36, wherein said display screen is located on a display
housing and said keyboard, said palm rest, said cursor positioning device, said first button
means and said second button means are located on a main housing which is rotatably
coupled to said display housing, said keyboard having a top row which is adjacent to said

display housing.

25
38. A laptop personal computer having a display screen which displays a movable
cursor, said laptop personal computer comprising:
a keyboard for inputting data into said laptop personal computer, said keyboard
having a bottom row;
30 a palm rest structurally integrated with said laptop computer, said palm rest being

adjacent to the bottom row of said keyboard and adequately large to support a user's
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e Wth respect to the bottomof said main housing. 47. A
Iapt ﬂ!ﬂ"ﬁgmﬂgﬂt’m,’[ as in Caim45, said first and said second button
maan escent shape with concave and convex sides such that
the concave sides of said first and sai d second button neans are adj acent
to said trackball. 48. A | apt op personat34onputer as in Caim47, wherein
sai d keyboard is el evated above said palmrest and said sw tches, and
wherein a ri gaémseparates the bottomrow of 30 said keyboard fromsaid

pal mrest such that said ridge provjdes tactile feedback to said user to
assist in locating SBESEr PE‘VB%}PE deyigf dnteptatfsl pitBvsaid RPIeP FOBBRIED NSt CUESET d

user to rest V\ﬁltloﬁﬁlﬁ C{lh/&let}glr mtot)#xgté%td régvable cﬁsérao%t By ol ﬁ)ﬁéﬁg gajear? onput er as

in C aim48, erel caps of said oardare el evat ed

above sai d pal mresfirseagd seh@rdeamzchfm@eaﬁs fo‘iﬁmbﬁtlr%@i\ [daRaHe slgfilaﬁto cﬁﬁpt&vﬁﬁdast 0
accommodat e the natural contour and position of a user's thunb A

| apt op perdorfie pasieslar Senciign depeatliggiipas thegosition of i mowbbmuagnrmrseeirﬂlswasa

liquid
screen.

39. A laptop personal computer as in Claim 38, further comprising:
a first button means for activating said first switch means, said first button means
10 being located below said bottom row of said keyboard and above said cursor positioning
device;
a second button means for activating said second switch means, said second button
means being located below said cursor positioning device, and wherein said cursor
positioning device is located in a cooperating recess in said palm rest and is a trackball

15 which is rotatable in all directions within said cooperating recess.

40. A laptop personal computer as in Claim 39, wherein said first and second switch
means are coupled in parallel to provide one signal to carry out a particular function, such
that either switch means may be activated to carry out said particular function, and
20 wherein said trackball is substantially aligned along the midline of the palm rest, said
midline being defined by a line which is centered with respect to the width of the palm

-

rest.

41. A laptop personal computer as in Claim 38, wherein said display screen is disposed
25 on the inner face of a display housing and wherein said keyboard, said palm rest and said
cursor positioning device are disposed on the upper face of a main housing, said display
housing and main housing being rotatably coupled by a hinge means located near the rear
of said main housing, and wherein said display housing may be closed to cover said
keyboard, said cursor positioning device and said palm rest.
30
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42. A laptop personal computer as in Claim 40, wherein said display screen is disposed
on the inner face of a display housing and wherein said keyboard, said palm rest and said
trackball are disposed on the upper face of a main housing, said display housing and said
main housing being rotatably coupled by a hinge means located near the rear of said main
housing, and wherein said display housing may be closed to cover said keyboard, said
trackball and said palm rest and wherein a user of said laptop computer operates said
computer by keeping the user's fingers, other than the thumbs, over said keyboard in the
home row position while the user uses one thumb to control said first button and the other

thumb to control said trackball.

43. A laptop personal computer as in Claim 39, wherein said first and said second

button means are contoured to slope downwardly towards said trackball.

44. A laptop personal computer as in Claim 40, wherein said first and said second

button means are contoured to slope downwardly towards said trackball.

45. A laptop personal computer as in Claim 42, wherein said first and said second

button means are contoured to slope downwardly towards said trackball.

46. A laptop personal computer as in Claim 45, wherein said palm rest is a flat surface

-

with no slope with respect to the bottom of said main housing.

47. A laptop personal computer as in Claim 435, said first and said second button means
having a crescent shape with concave and convex sides such that the concave sides of said

first and said second button means are adjacent to said trackball.

48. A laptop personal computer as in Claim 47, wherein said keyboard is elevated
above said palm rest and said switches, and wherein a ridge separates the bottom row of
said keyboard from said palm rest such that said ridge provides tactile feedback to said

user to assist in locating said keyboard, said ridge providing a location for said user to rest
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his/her thumbs.

49. A laptop personal computer as in Claim 48, wherein the tops of the key caps of
said keyboard are elevated above said palm rest and wherein the first button means is

5 contoured to accommodate the natural contour and position of a user's thumbs.

50. A laptop personal computer as in Claim 48, wherein said display screen is a liquid

crystal display.

10
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