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@ Keyboard with integrated mouse for data entry and control.

@ A computer keyboard mouse system wherein a
mouse assembly is integrated into a front or side
wall of a keyboard of the computer. A control ball of
the mouse assembly protrudes from the front or side
wall for control by the operator. To protect against
forces directed against the ball of the mouse assem-
bly which could damage it, a ball retaining member

FIG.6

is spring loaded such that excessive forces to be
protected against will cause the ball to be pushed
into the front or side wall. Mouse control keys may
be provided adjacent to the mouse assembly on the
front or side wall. Also, the control keys can be one
or more designated keys of the keyboard itself.
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BACKGROUND OF THE INVENTION

The invention relates to a mouse used in con-
junction with portable computers.

A keyboard is normally used to enter data
manually info a computer system. These key-
boards can be made in many different versions.
However, they are all designed around the same
basic concept: the keyboard contains groups of
"Keys", each assigned to a specific letter or num-
ber, or one or more signs. Additionally, most mod-
ern keyboards for data systems also contain a
series of function keys. Each function key may
activate a special operation, depending upon the
program being executed in the computer.

To simplify operations, many data systems and
computer programs are also designed to work with
a "mouse" in addition to the keyboard. Although
these mice may take many forms, their basic func-
tions are the same: a unit containing a ball and one
or more keys which may be pressed down. Two
types of ball systems exist, as described hereafter.

In the first type, the ball is mounted on the
bottomside of the mouse housing. Moving the
mouse by rolling the mouse housing along a table
will make the ball roll. This rolling ball operation is
transferred to a corresponding movement of the
cursor on the data screen of the connected com-
puter. The ball operation can be franslated into a
distance and direction moved along an x-axis and a
distance and direction moved along a y-axis. This
movement is then ftransferred to the computer
which moves the cursor on the screen in directions
and distance corresponding to those given by the
mouse movement. In most programs, the relation-
ship between a given rolling distance of the mouse
ball and the corresponding movement of the cursor
can be programmed. Also, the acceleration of the
mouse operation can be programmed.

The second type of mouse design differs since
the ball is on the top of the mouse housing. Again
the mouse housing can be moved, but the basic
operation is performed by having the mouse rest
fairly permanently. The ball is moved by rolling it
with the hand. This again will correspond to a
movement of the cursor as described above.

This second type of mouse was previously
often referred to as a "Trackball." These days, the
word mouse is more commonly used also for this
type, and will therefore be used in the rest of this
text.

Both mouse designs therefore operate the cur-
sor in the same way, the difference between the
designs being related to the movement of the ball.
Both versions typically have one or more keys 6, 7
as shown in Figure 1, or 8, 9 as shown in Figure 4,
which the operator may activate in addition to the
operation of the ball. Depending upon the computer
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program, the operation of the ball together with the
pressing of one or more keys will create specified
operations or reactions by the computer program.

Although mouse operations may increase an
operator's efficiency, the mouse also poses some
problems. Mice designed to be moved along a
table (roller ball on bottom), may require a fairly
substantial table area. In some computer areas, this
may cause problems. Also, the operator has to
move his or her arm away from the keyboard area,
which may slow down the overall efficiency and
create muscle problems.

The other mouse type with the roller ball on
the top does not require a large additional table
area for its operation. However, both types of mice
may not be suitable for computer systems de-
signed to be moved around easily.

Figures 1 and 2 generally show at 10 a typical
mouse design with a ball 11 on the underside of a
mouse housing 12. For simplicity, this is referred to
as "Type 1" in the following text. Figures 3 and 4
show a mouse 13 with a ball 14 on the top side of
a housing 15. This will be referred to as "Type 2"
in the following text.

When the ball on a mouse of type 2 is rolled
by the hand of the operator, the ball movement is
transferred to an "x-" and a "y-" control system
internally in the mouse housing. Although this con-
trol system may vary in design, the basic principle
is to register the movement of the ball on an x and
y axis. Typically the ball 19 is touching three or
four rollers, such as shown in Fig. 5 at 16, 17, and
18, where one or two are freerolling (such as 18)
and the other two (such as 16 and 17) are con-
nected to systems via measuring devices 20 or 21
for detecting the direction of the revolution of the
roller and the length of rolling, as shown in Fig. 3.
One of these detection rollers is referred to as the
x-axis controller 16, the other one (90 degrees off
the x axis roller 16) is referred to as the y-axis
controller 11. The free roller is shown at 18 (see
Figure 3). The two rollers 16 and 17 work indepen-
dently. The direction and movement of the x- and
y-controllers are transferred to the cursor on the
data screen of the connected data system. Most
programs permit the ratio between the movement
of the ball in the x-direction and the y-direction,
and the corresponding movement of the cursor in
the same directions, to be set to suit the specific
taste and requirements of the operator.

The type 1 mouse operates in the same way,
except that the ball is on the bottom side and the
ball is rolling by moving the mouse along the table.

The extra mouse keys which may be pressed
down by the operator are used to mark special
cursor locations, start and stop of a cursor move-
ment etc. This will vary depending upon the pro-
gram being run. Typically, a mouse may have two
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or three keys in addition to the ball. More than
three keys are normally not practical.

For computers designed to be easily moved
around ("laptop" computers, "Notebook"” comput-
ers, etc.), the available area for the keyboard is
very often limited. Therefore, the designers of
these computers are normally frying to utilize as
much as possible of the available area for the keys.

As programs designed for mouse operation
become more and more popular, many different
designs have been fried out in order to also allow
these kinds of computers to efficiently utilize a
mouse. The normal type 1 mouse with the ball on
the bottom side and designed to be rolled along a
table, is normally not very practical for these types
of computers. Mouse of type 2 is better, as it
requires no movement of the whole mouse assem-
bly. But it still requires additional space, which not
always is readily available.

Some designs have been fried where the
mouse (type 2) is integrated into the keyboard
itself, among the keys on the top of the keyboard.
This, however, takes up valuable space which
could have been used for the keys.

Another design allows a mouse of type 2 to be
hooked onto the side of the keyboard. Although it
does not take up space on the keyboard itself, it
does increase the total area required for the com-
puter, and it requires, of course, the computer
owner to carry this kind of mouse with him in
addition to the computer itself.

There also exists a design wherein a special
roller on the top of the keyboard is integrated
besides the "space" key. The operation of this
roller can be made to simulate fairly closely the
rolling movement of the mouse ball, however, this
requires some special operator fraining. Addition-
ally, this system of course does take up some area
of the keyboard.

Finally, a design exists where one key has
been replaced with a special pressure sensitive
key. Pressing a corner of this key will simulate the
operation of the mouse ball. Again, this system
requires some fraining of the operator, and it does
take up some area of the keyboard top.

SUMMARY OF THE INVENTION

It is an object of this invention to allow an
integration of one or more mouse systems of type
2 into the keyboard, without reducing the top area
available for the keys.

According to the invention, a computer key-
board is provided having a front wall and side walls
and wherein at least one mouse system is in-
tegrated in at least one of the front or side walls of
the keyboard.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side view of a prior art mouse
system of a so-called "type 1" wherein the ball
is on the bottom of a housing of the mouse
system;

Figure 2 is a perspective view of the mouse
system shown in Figure 1;

Figure 3 is a side view of a so-called "type 2"
prior art mouse system where the roller ball is
on a top of the housing of the mouse system;
Figure 4 is a perspective view of the type 2
mouse system shown in Figure 3;

Figure 5 is a side schematic illustration of inter-
nal rollers in contact with a ball of a mouse
system according to the prior art;

Figure 6 is a partial perspective view of the
computer keyboard having a mouse assembly
mounted on a front wall thereof in accordance
with the invention;

Figure 7 is a partial side view of the mouse
assembly on the front wall of a keyboard as
shown in Figure 6;

Figure 8 is a top view of a keyboard with a
mouse assembly mounted at each side wall
according to the invention in a second embodi-
ment;

Figure 9 is a top view of a keyboard having two
mouse assemblies mounted at the front wall
according to the invention in a third embodi-
ment;

Figure 10 is a perspective partial view of a
keyboard having a mouse assembly with adja-
cent mouse control keys on a front wall of a
keyboard according to a fourth embodiment of
the invention; and

Figure 11 is a cross-sectional view of a mouse
assembly of the mouse system according to the
invention installed on a front wall of a keyboard
and showing an embodiment wherein the mouse
assembly is protected against damage by inad-
vert inwardly directed forces applied to the
mouse assembly from outside the front wall of
the keyboard.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

With the invention as shown in Figure 6, a front
wall or skirt 23 of a keyboard 22 has a mouse 24 of
type 2 integrated therein. A mouse 25 or 26 may
be integrated on each side wall 28 or 29 of the
keyboard 27 as shown in Figure 8. Figure 9 shows
another embodiment where two mice 30 and 31
are integrated on the front wall 33 of the keyboard
32. Obviously, it is also possible to combine these
embodiments.

These mouse systems described above are
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constructed in principle in the same way as a
normal mouse, as previously described, except that
the mouse ball itself is normally smaller than those
used on standard mouse systems. The mice can
be designed with just the ball(s). Some keys on the
keyboard are then programmed to act as a re-
placement for the mouse keys. Also, in another
embodiment, the keys 34 are integrated together
with the mouse ball 35 on the keyboard front wall
(or side wall) 37 of the keyboard 36. This is shown
in Figure 10.

As this integrated mouse system is normally
used on keyboards and computers designed to be
easily carried around, it is very important that the
design can take the shocks and hits which these
computer systems typically are exposed to. To
avoid damaging the mouse when the computer is
carried around, the entire mouse system should be
designed to be flexible so that high pressure
against the ball or the mouse keys (if used) will just
force the whole mouse assembly deeper into the
keyboard side without being damaged. This is
achieved by mounting a mouse housing 38 with a
spring 39 so that a mouse assembly 40 is normally
pressed outward as shown in Figure 11. High pres-
sure on the ball 41 of the assembly 40 will just
move the whole assembly 40 inwardly. Preferably,
the mouse assembly 40, which is received in an
aperture 42 of a front wall 43 (or side wall) of the
keyboard, has an outwardly extending flange por-
tion 44 which abuts against an inner side edge 45
of the aperture 42 as a result of the spring force
imparted by spring 39.

Although various minor changes and modifica-
tions might be proposed by those skilled in the art,
it will be understood that | wish to include within
the claims of the patent warranted hereon all such
changes and modifications as reasonably come
within my contribution to the art.

The features disclosed in the foregoing de-
scription, in the claims and/or in the accompanying
drawings may, both, separately and in any com-
bination thereof, be material for realising the inven-
tion in diverse forms thereof.

Claims

1. A computer keyboard mouse system, compris-
ing:

a computer keyboard having a substan-
tially horizontal keyboard surface with a plural-
ity of keys therein and having at least one front
or side wall; and

a mouse assembly having a roller ball
mounted in at least one of the front or side
walls such that the ball protrudes outwardly
from an outer surface of the front or side wall.
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2.

10.

A system according to claim 1 wherein the
mouse assembly is mounted in the front wall
of the keyboard.

A system according to claim 1 wherein the
mouse assembly is mounted in the side wall of
the keyboard.

A system according to claim 3 wherein a
mouse assembly is mounted on each side wall
at each opposite side of the keyboard.

A system according to claim 1 wherein the
roller ball is retained in a ball retaining member
which projects through an aperture in the front
or side wall, and wherein a spring means is
provided for biasing the ball retaining member
outwardly.

A system according to claim 5 wherein the ball
retaining member has stop means for abutting
against a back side edge of the side wall at the
aperture.

A system according to claim 1 wherein two of
said mouse assemblies are provided in a front
wall of the keyboard.

A system according to claim 1 wherein at least
one control key for the mouse assembly is
located adjacent to the mouse assembly on
the front or side wall.

A system according to claim 1 wherein at least
one mouse control key used in conjunction
with the mouse assembly is programmed to be
a specific key on a top of the keyboard.

A keyboard mouse system, comprising:

a keyboard having a keyboard surface with
a plurality of keys therein and having at least
one wall at a front or side of the keyboard; and

a mouse assembly having a mouse roller
ball mounted in an aperture of the wall such
that the ball protrudes outwardly from an outer
surface of the wall.
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FIG. 1 (PrioR ART)
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FIG. 8
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