
UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF FLO RIDA

F&G RESEARCH, INC.,

Plaintiff,

vs.

TARGUS, INC.,

Defendant .

J~ ;d

~ . ..
. ~.

Case No .

- . ,

' .. :

COMPLAINT

THE PARTIES

Plaintiff. F & G Research . Inc . (`F&G"), by and through its attorneys, hereby fi le its

Comp l aint against Defendant, Targus, Inc. ("Targus"), demands a jury trial, and alleges as

follows :

1 . F&G is a corporation organized under the laws of the State of Florida, with its principa l

place of business in Naples and Fort Lauderdale, Florida .

2. On information and belief, Defendant is a corporation organized under the laws of Stat e

of California, with its principal place of business in Anaheim, California .

JURISDICTION AND VENU E

3 . This court has subject matter jurisdiction over this action under 28 U .S .C. §1331 and

1338(a), in that this is an action for patent infringement arising under the United States

Patent Laws at Title 35, United States Code, 35 U.S .C. § 271 et seq.
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4. Defendant has committed acts of patent infringement in the Federal District for th e

Southern District of Florida and elsewhere throughout the United States .

5 . Venue is proper in this Court under 28 U .S .C . §§ 1391(d) and 1400(b), in that Defendan t

is subject to personal jurisdiction in this district and therefore resides in this district an d

Defendant has and is committing acts of infringement in this district .

PATENT INFRINGEMENT

6. On May 17, 1994, U .S. Patent No 5,313,229 ("the 229 patent") was duly and legally

issued to Federico Gilligan and Fernando Falcon for an invention entitled MOUSE AN D

METHOD FOR CONCURRENT CURSOR POSITION AND SCROLLING CONTROL .

F&G is the owner of the entire right, tide and interest in and to the `229 patent by virtue

of an assignment . A copy of the '229 patent is attached as Exhibit A .

7 . On information and belief: Defendant is wi llfully and deliberately infringing the `22 9

patent by distributing and selling within the United States and/or importing into th e

United States for sale its various lines of scrolling wheel computer mice .

8 . The Defendant's infringing products are being distributed and sold without permission o r

license from F&G, and Defendant will continue such infringement unless enjoined by thi s

Court .

9 . The Defendant's products fall within the scope of at least one claim of the `229 paten t

thereby its actions constitute acts of infringement of the patent .

1 0 . As a direct and proximate result of Defendant's infringement of the `229 patent, F&G ha s

suffered and continues to suffer damages which will continue unless such acts of

infringement are enjoined by the Court .
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WHERFORE, F&G respectfully requests judgment in its favor and an award of th e

following relief:

a . permanent injunctive relief prohibiting Defendant, its agents, employees ,

licensees, and all those in privity with Defendant from engaging in acts o f

infringement of the `229 patent ;

b. an award of all damages recoverable under the United States Patent Laws ;

c. an award of treble damages for Defendant's willful infringement ;

d . an award of attorneys' fees to the extent permitted under 35 U .S .C. 285 ;

e. an award of all taxable costs ; and

f. such o ther and further lega l and equitable relief as the Court deems approp riate .

Respectfully !fubmitted ,

Dated : June-"'Z, 2005 By :
Allen D. Brufsky, Esq . (FloridljBar 'No. 133980)
Alan M . Weisberg, Esq . (Florida~Bar No . 479349)
Joseph R. Englander, Esq. (Florida Bar No . 935565)
CHRISTOPHER & WEISBERG, P .A.
Attorneys for the Plaintiff(s )
200 East Las Olas Boulevard, Suite 2040
Fort Lauderdale, Florida 3330 1
(954) 828-1488 (Telephone)
(954) 828-9122 (Facsimile )
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[57] ABSTRACT

In a manual input device for controlling a cursor on a

computer display (e . g., a mouse), a supplementary pro-

portional contro l device including a spring-loaded lever

displaceable from an equilib rium p osi tion in either of

two dire ction s and protruding out o f the mouse housing
is provided for concurrently contro lling the scrolling
operation . The supplementary control signal is gener-
ated in response to operation of a lever de si gned t o be

driv e n by th e t humb of t he same han d w hich ho ld s the
mouse . The control signal vari es according to the di s c-
pla cement amount of the lever from its equilibrium
position and the displacement di re c t io n and thus i s used
as a s cro lli ng rate and direction co ntrol . An associated
method is provided for setting the sc r olling directio n in

correspondence to the dominan t axis of the cursor ' s

trail . Dete c t ing an approximately circul a r m ovement of
the cur sor sets the scrolling axi s perpend icular to the
screen pl a ne (i . e., in a thi r d d i mension) .
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1 5,313,229 . 2

user-machine interface, made this instrument a ver y
MOUSE AND METHOD FOR CONCURRENT popular input device, mostly for personal computer

CURSOR POSITION AND SCROLLING CONTROL applications .
Moreover, we have observed that in most computer

BACKGROUND OF THE INVENTION 5 applications the data space the nser is working on is too

The present invention relates to computer input de- large to be displayed at the same time in the displa
y

vices in which a transducer converts translational ma means of the computer . This is particularly true when

lion of a housing into a position signal for controlling working in a window environment in which the screen
movement of a cursor associated with a visual display is divided into several separate areas, each of which
system. More particularly, the present invention relates 10 display a different data space . In normal operation of a
to an input device capable of generating further addi- mouse this situation arises repeatedly forcing the user to
tional control signals and an associated method for im- abandon his or her main task and drive the cursor to
proving and speeding up its operation. screen areas assigned for scrolling commands, using u p

A mouse, as it has come to be known in the lexicogra- a significant amount of his or her useful time . Hence,
phy of the prior art, is a widespread computer input 15 since the display means generally shows just a portion
device, which has become greatly accepted among of its associated data space, usefulness of the mouse is
personal computer and computer terminal users . limited when the data field to be accessed is not in-

Computer peripheral input devices of this type are eluded in the displayed portion .
described for example in U.S. Pat . No. 3,541,541 issued Accordingly there is a need for an input device that
to Engelbart for a mechanical mouse Nov. 17, 1970 and 20 can carry out this operation in a fast and efficient man-
U.S. Pat. No. 4,866,602 issued to Hall, Sep . 12, 1989 . A ner while maintaining the original mouse concept of
mechanical mouse consists essentially of a housing driving a cursor .
which can be slid by a single hand over a flat surface to A squeezable mouse is known and is structured to
generate a pair of signals in response to the relative issue scrolling commands to a computer means display-
motion of the housing over the flat surface . 25 ~g an interactively operated program. When the sgeez-

These signals are produced by a transducer typically able mouse is squeezed binary switches are closed send-
located on the bottom or belly of the housing and are ing a binary command to the computer . This is equiva-
means to computer means via communication lent to providing a mouse with a third button on its back
means (e.g ., a flexible cable connected to a computer's
input port)

. The pair of signals represent orthogonal 30 for sending an additional binary control command but

incremental motion components of the mouse in the x using a different mouse handling technique
. This solu-

and y directions over the flat surface, in a suitable scale .
tion is described in U.S. Pat . No . 5,122,785 issued to

Generally the mouse movement is visually fed back Cooper, Jun . 16, 1992 .

to the user by a graphic symbol or cursor displayed on A ll known mice and methods for scrolling informa-

the computer screen that copies the mouse's movement 35 tion displayed by a computer in a computer display
creating the illusion in the mind of user of directly mov- means are based on positioning or moving a cursor
ing it with his or her own hand . The application pro- within pre-determined areas of the display means and

gram derives user commands according to spatial rela- issuing binary control commands (i .e., operating push-
tionships between the displayed information and the buttons or similar binary control means) while the cur-
cursor position on the screen when a switch is activated 40 sor is positioned or moved within the boundaries or
(usually in the form of a push-button or similar means) across the boundaries of those pre-determined areas .

provided on the back of the mouse for generating bi- For example in U .S. Pat . No. 5,122,785 referred to

nary (i.e ., on-off) control information. above, several methods for scrolling are disclosed

A three-dimensional mouse, which produces three which are based on these principles .

different signals representing orthogonal incremental 45 These solutions do not provide concurrent cursor
position components in the x, y and z directions for use positioning and scrolling control because the apparatus
e.g., in positioning an object in a three-dimensional on which they rely do not have separate control means
isometric display on a computer display means, is de- for that purpose, requiring the allocation of the x-y
scribed in U .S . Pat . No . 5,132,672 issued to Clark, Jul. cursor control means of the mouse to perform scrolling

21, 1992 and also in U .S . Pat . No . 5,095,302 issued to so operations .
McLean Mar. 10, 1992 . These devices operate produc- Furthermore, since methods used with those devices
ing signals for positions in the x and y directions in the are based on driving the cursor to pre-determined areas
same manner as in the conventional two-dimensional of the display means, they do not allow the issuing of
mouse and by producing the signal for the z direction scrolling commands from an arbitrary cursor position .
by a transducer connected with a digit operable move- 55 This tends to increase the average x-y cursor translation
able component such as a roller-belt or pressure sensi- distance since the scrolling commands represent a sig-
tive button. Thus signals for the x and y direction are nificant part of the set of commands issued by a user in
produced by motion of the mouse over a plane surface, an interactive operation of a computer . This results in
but signals for the z direction are produced by motion of mouse productivity loss and also forces the user to
the moveable component by a finger or thumb of the 60 abandon his or her main task to drive the cursor to the
hand moving the mouse. pre-determined screen areas diverting his or her atten-

The mouse's capability to generate position signals tion .
plus one or more binary control signals with just one Moreover, scrolling operations generally need to be
hand of the user, has turned it into a most useful tool for performed in a gradual way, scanning the data space in
interactive computer program control . 65 incremental steps through successive approximations so

Its flexibility when used in combination with graphic as to keep track of the displayed information until the
programs, either graphic applications themselves or desired data field is reached . This requires an appropri-
using the computer's graphics capacity as an interactive ate apparatus and an operating method capable of pro-
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3 5,313,229 4

viding a tight scrolling control to allow fast scrolling The suppl ementary control means can be a lever
direction switching and a wide range of available scroll- projecting out of the housing to be operated by the
ing velocities. user's thumb of the same hand with which he or sh e

Also, with the increasing popularity of application oper ates the mouse . The lever is urged to a rele ase or

pro g rams and user interfaces based on three-d im en- 5 equilibrium position (i .e ., no displacement) with a suit-
sional data array concepts (e .g., three dimensional able restoring mech a nism providing a suitable reluc-
spreadsheet programs) t here is a need of a mouse capes- lance and is mechanically engaged with a supplemen-
b le of providing an improved way to operate these tary transducer for generating the supplementary con-
programs, allowing a user to scroll not only within a trol signal representing the lever's displacement in an
plane dis play but through successive three-dimensional 10 appropriate scale. This control signal is encoded, com-
dat a layers. bined with other mouse generated signals and transmit-

These requirements are not satisfied in a complete tad to the computer using similar techniques and means
manner by any of the conventional mouse devices as in conventional mice . The supplem e ntary control
known in the ind ustry . This is because the conventional signal is then processed combined with the x-y motion
mice are conceived to drive a cursor on a finite work- 15 signals to control the scrolling operation through a
space bounded by the screen limits and are equipped method comprising detection of the d omin ant axis of
with devices for generating only either movement in- the cursor motion's trail a nd generating incremental
formation or binary control information. scrolling comma nds parallel to that axis at a rate d eter-

Thus there is a need for an ergonomic mouse device mined by the amount of displac e ment of the lever from
and method for using it to enhance productivity, speed 20 its equilibrium position, in a positive or n e gative direc-
a nd efficiency of interactive operation of a computer by lion accordin g to the si gn of the displacement .
a user. The main advantage of the mouse and method a c-

SUM MARY OF TH E INVENT
ION cording to the invention is that it allows the user to,

concurrently a nd accur ately control the scrolling of the
I t is an object of the present invention to extend these 25 text over which the cursor is being moved, t hus e xtend-

limits with a new mouse and associated method for ing the mouse's usefulness to control not only the cursor
improving its control capabilities while maintaining the position but the w hole navigation process over a certain
ease of use and intuitive operation which has made it so data space .
popular . Moreover, the supplementary control means can

It is also an object of the present invention to provide 30 provide a signed scrolling rate control, since the sign of
an improved mouse designed to take advantage of avail- th e displacement can be used to provide a positive or a
able skills in contemporary users, which is held and negative going control signal . It allows a tight scrolling
used much in the same way as the mouse of the prior operation and a wide rate variation with output signal
art, thus requiring no further training of the user . proportional to displacement amount, providing ade-

It is a basic object of the present invention to provide 35 quate processing of the control signal, as is apparent
a mouse which not only enables the user to drive a form the det a iled description herein below.
cursor over a screen of a display means, but also to From a productivity standpoint, since the control
smoothly scroll the displayed information at a plurality device is part of the mous e system and it is inherently
of speeds and at the same time to control the cursor capable of generating bursts of scrolling commands of
position. 40 unlimited length without any mouse movement and

It is an additional object of the invention to minimize regardless of its current position on the screen, t he a ver-
time, arm motion and user effort in performing scrolling age x-y sliding distance of the mouse during inte ractive
operations with a mouse on a display device in an inter- operations can be significantly r educed by eliminating
active operating environment . repetitive trips to scr een ar eas assigned to scrollin g

It is also another object of the present invention to 4 5 control (e .g., the scroll bars) . This leads to sig n ifican t
provide an improved mouse having features set forth tim e savings and hence to greater mouse productivity
above a nd which can be easily made fully compatible and user comfort . Furthermor e the mouse according to
with state-of-the-art related means, accessories and ap- the invention is comparatively inexpensiv e since it only
plications. requires a comparatively few extra parts compared to

It is another object of the present invention to pro- 50 those of the conv entional prior art mouse. The associ-
vide a mouse of the foregoing type which is not more ated method of operating a computer in an interactive
expensive to manufacture than a conventional two-di- manner using the mouse according to the invention
mensional mouse and which is fully compatible with allows control of the scrolling operation in both hori-
state-of-the-art computer means and accessories . zontal and vertical directions with a single supplemen-

According to the invention the mouse having means 55 tary control means .
for scrolling as well as cursor positioning includes a

BRIEF DESCR IPT I ON OF THE DRAWINGS
supplementary control means for producing a supple-
mentary control signal from which scrolling commands The objects, features and advantages of the present
are derived when the supplementary signal is input to a invention will now be illustrated in more detail by the
computer. The supplementary control means includes a 60 following detailed description, reference being made to
displaceable element movable by a digit of the hand the accompanying drawing in which :
moving the mouse and having a bounded range of dis- FIG . ]a is a schematic horizontal cross-sectional
placement a mounts . The displaceable element is moved view through a n e mbodiment of a mouse according to
against a restoring force of a spring m eans from an the invention showing a mechanical portion of the sup-
equilibrium position in which no displacement signal is 65 elementary control means for scro l ling ;
generated so as to produce a signal representing the F I G . lb is a transverse cross-sectional view through
amount of displacement of the displaceable element the mouse shown in FIG . le t aken along the section line
from its equilibrium position. B'-B' of FIG . l c;
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5 5,313,229 6

FIG . lc is a side elevational view of the mouse shown FIG. 1 also shows push-buttons 34 typically placed
in FIG . la; on the top surface 30 of the housing 19, approximately

FIG. 2a is a detailed transverse cross-sectional view so that a user's index and middle fingertips can reach
through the mouse and the supplementary control them when the user operates the mouse .
means shown in FIG . la; 5 According to the present invention, the mouse 10 also

FIG . 2b is a detailed horizontal cross-sectional view includes supplementary control means 40 for generating
through the mouse shown in FIG . la; an additional control signal for scrolling in response t o

FIG. 3 is a block diagram of the mouse of FIG . la in movement of a spring loaded mechanism designed to be

which the conventional mouse's components are delim- operated by a thumb of the same hand which holds and
ited by block 1 and the novel components of the inven- 10 moves the mouse . In the preferred embodiment, this

lion are delimited by block 2 ; supplementary control means comprises a movable part

FIG . 4 is a time chart showing synchronous quads- 42 of approximately semi-circular shape mounted total-

lure pulse signals generated by the x-y motion transduc- ably on an pivot axle 46 fixed to a baseboard 76 . Base-

ers of a conventional mouse, and which are also simi- board 76 is mounted on the printed circuit board 23 .
lady generated by the supplementary control means or IS The supplementary control means 40 further comprises

transducer associated with the scrolling control of the a lever 78 fixed to the movable part 42 and protruding
invention; through an opening 43 on one side 44 of the housing 19 .

FIGS . 5a-5d illustrate a method of using the mouse Lever 78 with movable part 42 are urged to a central

according to the invention and are diagrammatic views released or equilibrium position by spring means 47
illustrating how the mouse is operated ; 20 which consists of a resilient wire 47 wound around th e

FIG. 6 is a block diagram of a computer system using pivot axle 46 and held in place by a pair of stops 49 fixed

the mouse of FIG . la and 3 according to the invention
; to the movable part 42 and by another pair of stops 45

FIGS. 7a and 7b are x-y diagrams showing examples fixed to the baseboard 76
.

of cursor trajectories and their consecutive cursor posi- FIGS
. 2a and 2b are detailed views of the mechanism

Lions, in which parameters calculated by the mouse 25 and mounting of the supplementary control means 40 .

driver to detect the dominant axis of the cursor trail The baseboard 76 is mounted on the printed circuit
according to the invention are also shown

; and board 23 and has supporting axle 46 on which the mov-

F7G5
. Band 9 is a flow chart of the dominant scroll- able part 42 is pivotally mounted to rotate within an

ing axis detection algorithms in the method according angle determined by spring means 47 and the pairs of
to this invention. 3

0 stops 45 and 49. The movable part 42 includes an inner,
concentric semi-circular slotted skirt 80. At two angu-

DETAILED DESCRIPTION OF THE lady spaced locations opto-coupler pairs are placed as
PREFERRED EMBODIMENTS shown in FIGS . 2a and 2b. Each opto-coupler pair

FIG
. 1 illustrates a physical embodiment of a mouse comprise a light emitting diode (LED) 82 and a photo-

10 according to the invention which is derived from a 35 transistor 84 connected to the printed circuit board 23,
g advantageously by soldering. The skirt 80 has a plural-

basic mouse structure, which is known in the prior art . qty of slots 86 evenly spaced and the skirt 80 is posi-
The mouse 10 of FIGS . ]a to 4 comprises a housing boned to alternately block and let through light emitted

19 having a flat underside or base 18. The underside 18 by each LED 82 to its corresponding photo-transistor
opens inwardly, approximately in its center, to form a 40 84 as the lever 78 is operated . The angle between one
spherical hollow 16 . The housing 19 accommodates an pair of opto-sensor 82a. 84a and the other 82b. 84b is set
x-y movement transducer 12 including a ball 14 . The according to the slot density adopted for the skirt 80, so
ball 14 is retained in the hollow 16 in such a way that it that the pulses generated have a phase difference close
may rotate freely in any direction relative to the to 90° as required to extract the motion sign information
mouse's housing 19 . The housing 19 contains a printed 45 out of these signals . The baseboard 76 further includes a
circuit board 23, on which the mouse logic circuit fixed skirt portion 88 extending circumferentially only
means is mounted . A pair of rotation encoders 20x and over a portion of the circumferential extent as the slot-
1 0y which are part of the x-y movement transducer 12 led skirt 80 and having two complementary fixed slots
are also mounted on the printed circuit board 23 . Each 90 each positioned between the photo-transistor 84 and
rotation encoder 20x, 20y is coupled to the ball 14 by a 50 light emitting diode 82. Thus the fixed skirt portion 88
respective roller 22 which transmits rotation from one acts as a diaphragm or mask to enhance resolution re-
(the ball 14) to the other (encoder 20x, 20y). The pair of gardless of tolerances obtained when soldering the op-
rollers 22 together with a freely rotatable cylinder 21, to-coupler components to the printed circuit board 23 .
which is urged by a spring towards the ball 14, help to Utilizing suitable small opto-coupler pairs such as the
retain the ball 14 in the spherical hollow 16 . The axles of Si Motorola's MLED71 and MRD701 and a slot width of
the transducers 20x, 20y are connected to correspond- 1 millimeter, a resolution of approximately 80 transi-
ing mechanical-to-electrical incremental converters 24 . Lions in a 90' lever shift may be obtained for a skirt

A small part of the ball 14 projects slightly from the diameter of 2 .5 centimeters, which allows a smooth
flat base 1 8, to enable contact with a horizontal plane enough operation .
surface 28 for resting and moving the mouse 10 . The 60 The mouse 10 has been designed for right-handed
mouse 10 has a topside or back 30 on its top, shaped to users. A left-hand mouse is simply the mirror image of
fit a user's hand to facilitate its operation . the one shown with the mirror plane being the central

The rotary transducers 20x, 20y each have a pair of longitudinal plane .
outputs XI-X2 and Y1-Y2, as disclosed further herein FIG . 3 is a block diagram of the electronic circuit of
below in relation to FIG. 3 . These signals taken to- 65 the mouse 10 according to the preferred embodiment of
gether define all aspects of the rotation of the ball 14 FIG . la. The figure shows a conventional mouse system
according to orthogonal directions x and y on the plane delimited by block 1, including an x-y transducer assem-
surface 28 . bly 12 responsive to movement of mouse 10 over a
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plane surface 28 of a pad . Although a mechanical mouse
is used as the basi s of the embodiments shown here, it is
not the only way the invent i on can be pract iced . Trans-
ducer assembly 12 may be o a mechanical type , like that
di sclosed in U . S . Pat. No. 3,541 , 541 , referred to he rein
above, or of the electro-optical type like the one dis-
closed in U . S . Pat . Nos . 4,364,035 and 4,546 , 347 both to
Kirsch . In general any device capable of tracking the
mouse's x- y movement i s suitable as this tran sducer 12.

Transducer 12 in the embodiment shown here gener -
ates a set of two pa i rs of signal s XI-X2 and Y1-Y each
one representing signed x and y incremental compo-
nents of the mouse's mo vement in orthogonal axis . Ge-
neric res istors R2 bias the output s Xl , X2, Y1 , Y2 from
the transducer 12. These outputs issue synchronous
quadrature pul se signals as displayed in FIG. 4 . Each
quarter cycle represents an elementa ry distance Ad
according to a predetermined scale . As it can be seen in
FIG . 4, the vari ation of the signals' status taken together
in each quarter cycle gives all the motion information
provided the signals have a phase difference close to 90'
to each other . A change in the status of the signals at
two different moments defin es a transition and provides
the motion direction information as summarized in
Table I here i n below.

TABLE I
X l, ,, X2„ X 1 N + J, Motion Directio n

xz . + ,

00 00 0
00 01 -i
00 to + t
00 11 :
01 00 +t
01 of 0
01 10 x
01 11 -1
10 00 - 1
10 01 x
10 to 0
10 11 + I
i1 00 x
II 01 +1
11 1 0 -1
1 1 I1 0

In Table I the column marked "Xl ,, , X2 , " represents
the signals' status prior to detection of the transition and
the column marked "K1„+j, X2„+l" represents the
status after transition . The third column shows the in -
cremental signed value of the motion detected . Transi -
tions marked with an "x " are not possible in the scheme
of FIG . 4 and are usually used as an e rror signal indicat-
ing a transducer malfunction .

As shown in FIG . 3 , both pairs of X and Y signals are
read by parallel inputs P2 through P5 of a logic circuit
means 4 which processes the signals to detect mouse
motion according to Table I and generates an output
signal SO on an appropriate lead 5 . This signal contains
the incremental x-y motion information which is trans-
mitted to the computer . FIG . 3 also shows two bina ry
(i . e . , on-off) keys 6 biased via gene ric resistors Rl . Keys
6 generate binary signals A and B for inputs PO and PI
of the logic circuit 4 which encodes them together with
the x -y position signals t r ansmit t ing a composite signal
to a computer for further processing .

Only two k eys 6 are shown however the mouse may
include more than two . The keys can be mechanical
switches but they may also be capacitive switches, con-
ductive rubber switches or any other suitable type of

5 binary switches .
In the preferred embodiment the supplementary con-

trol means 40 shown in block 2 of FIG . 3 generates a
third pair of control signals Sl and S2 in the same for-
mat as the Xl, X2, Y l and Y 2 signals generated by th e

10 x-y motion transduc e r. These control signals are gener-

ated in response to a displacement of the lever 78 from
its equilibrium position shown in FIGS . !a and 9b to a

displaced position (FIG. 56) . These signals are used to
control the scrolling rate. Signals outputs S l and S2 are

15 respectively connected to inputs P6 and P7 of the logic

circuit means 4 a nd are processed in the same wa y as the
group of conventional signals X l , X2, Y l, Y2 .

The logic circuit m eans 4 can be a microcomputer
configured with at least one 8-bit parallel input port and

20 a serial output port (or a parallel port capable ofemulat-
ing a serial port), such as Motorola's M C1 46805 inte-
grated circuit or the like. Both the x-y motion signals
Xi, X2, Yl, Y2 and the control signals Sl and S2 plus
t he binary signals A and B or connected to PO through

25 P7 inputs of a parallel port of the microcomputer to be
read and processed as described above .

In the preferred embodim ent, the signal iss u ed by
output 5 is in a serial format and made into data p a ckets
using a technique described by John C . Hall in U .S . Pat .

30 No. 4,866,602 .
According to this technique, whenever there is any

change in the state of the mouse, the mouse logic circuit
means generates a packet of three 7-bit bytes . A change
of state is defined as any mouse movement or an y

35 change in the status of its binary keys . Each transmitte d
three-byte packet is an accumulation of all mouse activ-
ity that has occurred since transmission of the previous
packet . The following Table If shows this prior art

40 packet format :

TABLE II

B 6 B S B4 B? H ? H I BO

Byte I I Left Right Y7 Y6 X7 X6
Byte 2 0 X5 X4 X3 X2 XI x o

45 Byte 3 0 YS Y 4 Y3 Y2 Yl YO

In this prior art format, B6 is used as a synchronizing
bit and is "I" for the first byte and "0" for the second
and third bytes. B its "Left" and "Right" in the first byte

50 represent the state of t he left and right binary keys 6
respectively . A "1" represents a key pressed and a "0"
represents a k ey released . B its X7 through XO and Y7
through YO represent incremental motion in the respec-
tive rand y axis in an two's complement signed integer

SS eight-bit representat ion .
According to the present invention, the above packet

structure is modified to include a fourth byte to convey
the incremental position information pertaining to the
supplementary control means 40. The resulting struc-

60 ture is shown in the following Table II I :

TABLE III

B6 HS B4 B 3 B2 B I BO

A lthough output 5 has been represented as consisting Byte I I Left Ri ght Y7 Y6 X7 X6
of a si n gle cond u ctor, signal SO m ay be conveyed in 65 Byte 2 0 X5 X4 X 3 X2 X I XO
either parallel or serial format, via either conductor Byte 3 0 YS Y4 Y3 Y2 Yi YO

m eans 36 or wi reless m eans suc h as radio li nk , l ig h t
Byte 4 0 S5 s a si S2 s1 so

b eam or i nfrared rad i at ion .
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The synchronizing bit B6 is always "b" in the fourth of the mouse to reach the d esired field, virtually extend-
byte . Bits S 5 through SO repre se nt the an gle the lev e r78 ing the essential pointing function of the mouse beyond
has been turn e d since the transmission of the previous the screen bounda ri es . The x-y motion de tector 12 con-
packet in a two's complement signed int eger six-bit trols mov ement of the cursor 53 relative to the window
representation which is adequate in practice, since the 5 58 (wh at may be defined as the physical cursor move-
supplementary control means 40 t e n ds to accumulate a ment), while the suppl ementary devic e 40 li kewise con-
much lower number of transitions th an the x-y trans- cols movem ent of the window 58 relativ e to its associ-
ducer 12 . This arrangement allows full compatibility ated d ata space (what hence may be defined a s t he logi-
with conventional mice already using this pac ket format cal cursor movement).
and allows a mouse driver means to automatica lly de- 10 FIG . 6 is a block di agram of a computer system using
feet wh a t t ype of mouse is conn ect ed to the computer the mouse a n d method of the present invention. A spe -
and process the signal accordingly . The absence of the cial mous e driver architecture must be used to translate
fourth byte (i.e., a conv entional mouse connected to a the signals gen erated by the mouse 10 into scrolling and
compute r) may be interpreted as a null lever displace- cu rsor movement comma nds. Th e x-y signals generated
went by the rest of the system. 15 by the x -y transduc er plus the scrolling contro l signals

The d isclosure herein b efore re fers to the physical generate d by the supplement ary control means 40 of the
preferred embodim e nt of the present inv e ntion. Follow- mo use are processed to allow the use r to control the
in g is the explanation of the associated m ethod of using scrolling op eration in thr ee a xes using a sing l e scrolling
the scrolling mouse 10 according to this invention to get control m ea ns a nd from an a rbitra ry cursor position .
full advantage of its operating features. 20 The si gn a l generated by the log ic circuit 4 p ertainin g

Unlike the conventional methods mention ed her e in to the scrolling control means 40 is processed by pro-
before for issuing scrolling commands to a computer wing circuit means 92 of FIG. 6, which comp rises
program, using a mouse which are based on driving the software routines for calculating the actual l ever posi-
cursor to predetermined screen areas and issuing binary tion from the increment al sign als generate d by the lever
control commands therein, the method for issuing 25 position detector. Circuit means 92 generates a first
scrolling commands using the mouse 10 of the invention output proportional to the displacement of the l e ver 78
is based on moving the mouse from an arbitrary positio n

d e fine a cursor trail from its equil ibriu m p osition which is fed to a scrolling
in such a w ay as to approximately
pattern recognizable by a computer program to dynam- timing generator circuit means 94 which p roduces a

ically select a scrolling axis a nd start a scrolling opera- 30 periodic signal having a rate which is a function of its

tion by moving the lever 78 to select the scrolling rate input signal . Circuit means 92 also produces another

and direction along the selected axis . signal which is a flag signal representing the sign of th e
In a two-dimensional data space, the recognizable lever's displacement from its equilibrium position which

patterns are reduced to two lines parallel r espectively to represents the scrolling direction within th e selected

the x and y screen axis. Thus the scrolling axis is simply 35 axis a nd which is input directly into a scrolling incre-

set according to the dominant component in the cursor mental commands generator circuit means 93 . The

trail. scrolling timing generator circuit means 94 comprise s a

In a three-dimensional data space, a third pattern may hardware-software timer for generating periodic signals

be defined so as to allow the selection of the third scroll- to trigger the incremental scrolling commands issued by
ing axis (perpendicular to the scr een plane ). ,gyp the incremental scrolling commands generator circuit

From a user's standpoint the resulting effect is that means 93 to the application program at a dynamically

the lever acts as an extender of the mouse movement, adjustable rate under user control . These scrolling com-

since the scrolling axis is always set by the user's inten- wands are communic ated to the application program

tion expressed in the cursor's trail domin a nt axis . This through a suitable software path, by similar means as

means that the user may drive the cursor all over a 45 the cursor control commands .

c ertain window while concurrent l y scrolling sa id win- The x-y si gn als genera ted by the mouse's x-y trans-

dow on the run, using the lever as a continuous in- ducer 12 are by-passed to the application program 95 of

mouse scrolling control . FIG . 6 or controlling the cursor movement as it is u su-

FIGS . Sa and Sb sketch show how scrolling opera- ally done. A copy of these signals is input to processing

tions are carried out with the mouse and method of the SO circuit means 91 which contains software algorithms for
pres ent invention . In FIG . 5a a window 58 is displayed detecting the domin ant ax is ( x or y) of the cursor's trail
before the computer receives a burst of incrementa l as it is moved over the display mean 96. The output of

scrolling commands generated by the control means 40 processing circuit means 91 is a status variable dynami-

of the invention . In FIG . 5b window 58 ' is displayed cally updated to reflect the dominant axis (th e scrolling

after the computer has executed the commands . Ac- SS axis variable).
cording to the method, in FIG . 5a he user moves the The scrolling incremental commands generator 93
mouse slightly in the direction 55 he or she wishes to includes software routines that generate the corre-
scroll the window, and the cursor moves in response to sponding incremental commands on receiving the
that movement . The computer program dynamic a lly scrolling strobes generated by scrolling timing genera-
detects the dominant axis of the cursor trail as a result of 60 tor circuit means 94, in accordance with the status of
the mouse movement and sets the scrolling axis status the scrollin g a xis v a riable and the scrolling sign variabl e
variable correspondingly. I n FIG . 5b the user turns t he to determine the current scrolling heading (north ,
lever 78 to start the scrolling operation in the axis se- south, east or west) . The output generated by scrolling
!acted in FIG. 5a The lever displacement measured incremental commands generator 93 is linked to the
from its initial equilibrium position controls the rate and 65 a vailable incremental scrolling routines of the applica-
d irection of the scrolling motion in the selected ax is. tion program to generate the corresponding visual ef-

Hence, the action of the supplement ary control fac t on the computer's screen . This result is summarized
means 40 of the invention complements the x-y motion in the following Table IV .
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TABLE IV ing in a "z" axis in 3D data spaces (e .g., a 3D spread-
sheet program) .

OutputIncremental Scrolling In order to detect the patterns a group of four param-

Domin ant A xis Lever's Displacement Commands eters are calculated by the algorithms. The list of these
x + parameters and their definitions is as follows-
X sadx: sum of the absolute values of the shift register
Y + t contents in x direction;
Y - ! lady: sum of the absolute values of the shift register

contents in y direction ;

The algorithms used for detecting the dominant axis asdx : absolute value of the sum of the shift register

of the cursor trail are based on sampling consecutive contents in x direction ;

cursor positions at a fixed rate and storing them in a asdy : absolute value of the sum of the shift register

two-dimensional shift register data structure, to keep contents in y direction .

track of the cursor trail as it moves over the screen . For 15 If a two pattern code is used (i .e ., only x or y detec-

that purpose, the system must include a real-time clock tion), the algorithms are simply based on comparing the
means 97 to synchronize the sampling process . Since magnitudes of asdx and asdy• It is easily seen that the
the method is based on analyzing backwards in time the greater of both gives the dominant axis of the cursor's
relative cursor positions considering the current cursor trail . Absolute values are compared because only axis

position as the origin, only the incremental translation 20 information is needed in this case . The scrolling motion

information is stored in the shift register . At each mouse direction is set by the lever 7 6 displacement sign to

input event, circuit means 91 inputs the x-y motion allow a tight control and reduce mouse movement dur-

information and adds it in an x-y accumulator provided ing the operation .

thereto. At the following real-time clock event, the For a three pattern code (i .e ., x-y-z scrolling), a sim-

contents of the accumulator are stored in the head post- 25 ple approach is to define a more restrictive criteria to

lion of the shift register, clearing then the accumulator detect the x and y axis in order to differentiate these
to begin a new count . Hence, the contents of the accu- cases from a third default case (i .e ., the "z" axis) . This

mulator represent the incremental x-y motion informs- approach consists in detecting a linear motion (x or y) as
tion generated by the mouse movement between two a strictly "one way" well behaved orthogonal cursor
consecutive real-time clock events . The information 30 motion (i.e., not oblique).

stored in the tail of the shift register is then discarded, Such well behaved motions satisfy the following
and the corresponding pointers are updated . The alga equations :
rithm in processing circuit means 91 then analyzes the Horizontal motion :
information stored in the shift register to detect pre-
defined patterns to be interpreted as a scrolling axis user 35 sadx>sady • Kt (1)
selection . The length of the shift register is customized s,ax< asdx • K2 (2)
according to the real-time clock rate, the average lengt h
of the pre-defined patterns and the user's mouse han- Vertical motion :
dling style .

Although a real-time clock is theoretically needed to 40 sady>saft . gI ~~•~
track successive cursor positions in time, it is not neede d
if a serial format is used in the communication link be- sady<asdy • K2 (2)
tween the mouse and the computer, since the timin g
information is implicit in the data transmission velocity Equations I and 1' guarantee that the sum of the
set for the link. In this case, the incremental motion 45 absolutes values of the incremental translation motion
counts contained in the data packets comprising the units in one axis are K1 times greater than the corre-
serial format can be directly stored in the shift register sponding sum in the other axis . This guarantees that the
data structure obtaining the same results while requiring trail is sufficiently horizontal or vertical, being the
less computer resources. Sp strictness of the test given by the value assigned to

FIGS. 7a and 7b show two examples of possible cur- constant K1 .
sor trajectories . FIG. 7a shows the trail generated by an Equations 2 and 2' guarantee that the trail is clean
almost horizontal cursor movement while FIG . 7b enough in the sense that it has been "drawn" in just one
shows the trail generated by a circular cursor move- direction straight forward (not in a back and forth fash-
ment . In these figures the position of the cursor at any Sg ion) . The value of constant K2 grades the strictness of
given time "t,;" is shown as a shaded arrow, and the the test .
previous cursor positions stored in the shift register are Thus the mouse driver updates the contents of the
drawn in broken lines corresponding to previous times shift register and re-calculates in real time these equa-

"tn_Z', "t1_3.', . .and so on. tions to determine the pattern present in the cursor' s
A number of parameters can then be calculated from by motion path across the display means, to update the

the information present in the shift register at each real- scrolling axis status variable .
time clock event to detect the pattern "drawn" by the Hence, if the user moves the mouse in one clearly
user with the mouse movement . horizontal or vertical direction, the dominant axis status

In particular for the scrolling control application variable is set to either "x" or "y" respectively. If th e
disclosed herein, only two patterns are needed come- 65 user "draws" a circle or any other similar figure
sponding to the horizontal and vertical cursor move- through the mouse movement none of the equations is
ments (i .e ., the x and y selected scrolling axis). A further satisfied and the alternative "z" axis is assumed . The
enhancement can add a third pattern to allow the scroll- scrolling direction status variable is set accordingly .
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In practice, initializing the constants K1 and K2 to 5 . Mouse as defined in claim 4, wherein said pivotable
the value 2 has proven to be effec tive to provide a clear lever protrudes laterally from said housing so as to be
enough differentiation between the three cases, using a easily operable by a thumb of said hand of said user .
10-stage shift register and a time base of 30 milliseconds . 6 . Mouse as defined in claim 4, wherein said sprin g

The flow charts corresponding to the algori thms 5 means comp rises a V-shaped spring element in said
disclosed are shown in FIGS . 8 and 9 . FIG. 8 is the flow housing, said spring element having V-arms and a ver-
cha rt corresponding to atwo-pattern detection algo- tex po rtion, said vertex port ion being secured to said
rithm . If the part of the flow chart of FIG . 8 after the body in the vicinity of said pivot axle and said V-ums
point marked "C" is replaced by the flow chart of FIG , abutting against stationary stops provided in said hous-
9, the resulting flow chart corresponds to a three-pat- 1 0 ing to urge said body toward said initial equilibrium
te rn detecti on algori thm . position, but said body being displaceable from said

While the invention has been illus trated and embod- equilibri um posi ti on in either of two directions by said
ied in a mouse for concurrent cursor position and cursor lever .
control, it is not intended to be limited to the details 7 . Mouse as defined in claim 6, further comp rising a
shown, since various modifications and structural 15 baseboard and a printed circuit board including logic
changes may be made without departing in any way circuit means, said baseboard being a fixed to said
from the spi ri t of the present invention . printed circuit board and said pivot axle and said sta-

Without further analysis, the foregoing will so fully tionary stops being attached to said baseboard so as to
reveal the gist of the present invention that others can, simplify assembly and minimize tolerances .
by applying current knowledge, readily adapt it for 20 8 . Mouse as defined in claim 7, wherein said displace-
va rious applications without omitting features that, able body comp rises said lever and an approximately
from the standpoint of prior art, fairly constitute essen- semicircular part attached to said lever, said semicircu-
tial characteristics of the generic or specific aspects of lar part having an inte rnal slotted skirt coaxial to said
this invention . pivot axle, and said baseboard having two optocoupler s

What is claimed is new and desired to be protected by 25 soldered thereto and connected electrically to the logic
Letters Patent is set fo rth in the appended claims . circuit means of said printed circuit board, each of said

We claim: optocouplers consisting of a light source and a light
1 . Mouse for interactive operation of a computer, said detector, and said baseboard also having a complemen-

computer having display means for displaying informa- tary fixed ski rt portion provided with two fix ed slots
lion to an operator of said computer, said mouse com- 30 spaced from each other and positioned between said
p rising light sources so as to alternately block and pass ligh t

a first transducer means for generating x-y position from said light sources to said light detectors, said logic
signals for controlling movement of a cursor on circuit means generating a digital lever position indicat-
said display means in response to movement of said ing signal, when said lever is displayed from said equi-
first transducer means by a hand of an operator, 35 lib rium position, indicative of the displacement amount
and and the displacement direction.

supplementary control means including a second 9 . Mouse for cursor positioning and scrolling in inter-
transducer means for generating supplementary active operation of a computer system said mouse com-
conuol signals for controlling scrolling operations prising supplementary control means producing an
for moving information entitles displayed on said 40 electronic signal for scrolling and connected to com-
display means, said second transducer means in- puler means operated by an operator in an interactive
eluding a displaceable body and sp ring means con- manner, said computer means having display means and
nected to said displaceable body to spring-load said displaying data and/or program units on said display
displaceable body so that said body is urged into an means during operation, , said electronic signal being
initial equilib rium position by said sp ring means but 45 converted to scrolling commands in said computer
is displaceable from said equilib ri um position in means to move said data and/or program units on said
either of two directions by a digit of said hand of display means, said supplementary control means in-
said user, said second transducer means being eluding a movable body moveable in either of two dis-
structured so that said supplementary control sig- placement directions by a digit of a hand of the operator
nals vary with a displacement amount and displace- 50 against spring means from an equilib rium position over
went direction of said body from said equilibrium a range of displacement amounts, no electronic signal
position so that a rate of moving said information being generated when said movable body is in said
entities on said display means can be varied with equilib rium position, said electronic signal has a signal
said displacement amount and a direction of mov- strength va ry ing with said displacement amount of said
ing said information entities can be selected accord- 55 movable body from said equilibrium position at least
ing to said displacement direction . over a portion of said range of said displacement

2. Mouse as defined in claim 1, wherein said supple- amounts and said electronic signal also varies with said
mentary control signal produced by said supplementary displacement direction so that a rate of moving said data
transducer means is substantially propo rtional to said and/or program units on said display means can be
displacement amount from said initial equilib rium posi- 60 va ri ed with said displacement amount and a direction of
lion. moving said data and or/program units can be selected

3 . Mouse as defined in claim 2, wherein said supple- according to said displacement direction ; and
mentary control signal is an incremental digital signal . first and second X-Y motion detection means provid-

4. Mouse as defined in claim 1, further comprising a ing other electronic signals input to said computer
housing and wherein said body comp rises a pivotable 65 in response to relative motion of said X-Y motion
lever mounted on a pivot axle in said housing, said detection means across a plane surface in X and Y
pivotable lever being accessible to said digit of said directions, said X-Y motion detection means being
hand. moveable by the hand of the operator moving said
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movable body and said other electronic signals
being input to said computer to move a position
and/or unit indicating means across said display
means.

10. Mouse as defined in claim 9, further comprising a
housing and wherein said movable body comprises a
leve r protruding from said housing and pivot a lly
m ounted in said housing on a pivot axle, said lever bein g
sh aped so as to be easily operabl e by a thumb of t he
operator, and said spring means comp rises a V-shaped
spring element in said housing, said spring element hav-
ing two V-arms and a vertex portion, said vertex por-
tion be ing secured to said lever in the vicinity of said
p ivot axle and said V-arms abutting against stationary
s tops provided in said housing so as to urge sa id leve r
toward said equilibrium position when displaced from
said equilibrium position but being displaceable in either
of said displacement directions from said equilibrium
position .

11 . M ouse as defined in claim 10, further comprising
a circuit board in said housing and having mouse driver
means, said pivot axle being attached to said circuit
board and said mouse driver circuit having lever motion
signal generating means mounted thereon generating a
digital lever motion signal substantially proportional to
a displacement amount of said lever from said equilib-
rium position.

12 . M ethod of operating a computer in an interactive
manner by a user, said computer including a display
means a nd a mouse connect to said computer, said
mouse comprising means for generating x-y incremental
movement information for positioning a cursor at any of
a plurality of positions displayed on said display means
during interactive operation, binary control means for
generating binary control commands for said computer,
supplementary control means for generating a supple-
mentary control signal of variable sign and magnitude
under control of said user, and communication means
for transmitting said movement information and said
binary control information to said computer; program-
mable circuit means in said computer for generating
said display means, said display means including display
areas accessible by said cursor for triggering excecution
of scrolling commands on receipt of said binary control
commands while said cursor is positioned on said prede-
termined display areas; said method comprising gener-
ating scrolling commands to move information items or
characters displayed on said display means from said
supplementary control signal by operation of said sup-
pl e mentary control means by said user, said method
including generating of said scrolling commands includ-
ing the steps of-

a) analyzing a trail of said cursor at periodic time
intervals ;

b) dynamically setting a status variable according to a
dominant axis of said cursor trail at said time inter-
vals;

c) according to the status variable determined in step
b), setting a scrolling axis to a direction option, said
direction options including an up-down option; a
left-right option and a in-out option; and

5,313,229
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d) scrolling in a scrolling direction along said scroll-
ing axis determined in step c) according to a sign of
said supplementary control signal and the status of
said status va riable .

5 13 . Me thod as defined in claim 12 , further comprising
scr ollin g in said scrolling direction at a rate d etermined
by said magnitude of said supplementary control signal .

14. Method as defined in claim 12 , wherein said sup-
plementa ry control signal i s a pe riodic signa l and com-

10 prising scrolling in said scrolling direction at a rate

determined by sa id p eriod of said periodic si gnal .

15. M ethod as defined in claim 12 , wh e rein said ana-

lyzing includes determining a position of said cursor on

said d ispl a y means at said periodic time intervals in

15 terms of a coordinate system consisting of a plurality of
Cartesian coordinates determined by a plurality of carte-

sian axes .
16. Method as d efined in claim 15, w herein said set-

ling of said scrolling is such that said scrolling occurs
20 along the one of said cartesian axes along which a cur-

sor position difference during travel of said cursor a long
said trail is larger than another cursor position differ-
ence along the other cartesian axes .

17 . Arrangement for operating a computer in an in-
5 teractive manner by a user, said computer including a2

display means and a mouse connect to said computer,
said mouse comprising means for generating x-y incre-
mental movement information for positioning a cursor
at any of a plurality of positions displayed on said dis-

30 play means during interactive operation, binary control
means for generating binary control commands for said
computer, supplementary control means for generating
a supplementary control signal of variable sign and
magnitude under control of said user, and communica-

35 lion means for transmitting said movement information
and said binary control information to said computer ;
programmable circuit means in said computer for gen-
erating said display means, said display means including
display areas accessible by said cursor for triggerin g

40 excecution of scrolling commands on receipt of said
binary control commands while said cursor is posi-
tioned on said predetermined display areas ; said method
comprising generating scrolling commands to move
information items or characters displayed on said dis-

45 play means from said supplementary control signal by
operation of said supplementary control means by said
user, said arrangement comprising :

means for analyzing a trail of said cursor at periodic
time intervals;

SO means for dynamically setting a status variable ac-
cording to a dominant axis of said cursor trail at
said time intervals;

means for setting a scrolling axis to a direction option,
said direction options including an up-down op-

55 lion; a left-right option and an in-out option ac-
cording to the status variable determined ; and

means for scrolling in a scrolling direction along said
scrolling axis according to a sign of said supple-
mentary control signal and the status of said status

60 variable.
s • s • •
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