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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF FLORIDA
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DEMAND FOR JURY TRI'KL
INTRACOM U.S.A. INC,, T

o
% ! H H
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Defendant.
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COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff, F & G Research, Inc. ("F&G"), by and through its undersigned counsel, brings

this action against Defendant, Intracom U.S.A., Inc., ("Intracom"), for patent infringement and

alleges as follows:

THE PARTIES

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

principal place of Business located at Naples and Fort Lauderdale, Florida.

2. Upon information and belief, Defendant Intracom is a corporation organized under

the laws of Florida, with its principal place of business located in Oldsmar, Florida.

JURISDICTION AND VENUE

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. §§ 271et seq.

| SCANNED
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4, Defendant has committed acts of patent infringement in the federal district for the
Southern District of Florida and elsewhere throughout the United States.
5. Venue is proper in this Court pursuant to 28 U.S.C. § 1391(d).

PATENT INFRINGMENT

6. On May 17, 1994, U.S. Patent No 5,313,229 (“the 229 patent”) was duly and
legally issued to Federico U. Gilligan and Fernando D. Falcon for an invention entitled MOUSE
AND METHOD FOR CONCURRENT CURSOR POSITION AND SCROLLING CONTROL.
F&G is the owner of the entire right, title, 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 willfully and deliberately infringing the
‘229 patent by distributing and selling within the United States and/or importing into the United
States for sale its various lines of scrolling wheel computer mice.

8. The Defendant’s infringing products are distributed and sold without permission
or license from F&G, and Defendant will continue such infringement unless enjoined by this
Court.

9. The Defendant’s products fall within the scope of at least one claim of the ‘229
patent thereby its actions constitute acts of infringement of the patent.

10.  As a direct and proximate result of Defendant’s infringement of the ‘229 patent,
F&G has suffered and continues to suffer damages which will continue unless such acts of

infringement are enjoined by the Court.
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WHEREFORE, F & G Research, Inc. prays that judgment be in its favor and an award of

the following relief:

a. permanent injunctive relief prohibiting Defendant, its agents, employees,
licensees, and all those in privity with Defendant from engaging in acts of
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 other and further legal and equitable relief as the Court deems appropriate
DEMAND FOR JURY TRIAL

Plaintiff hereby demands trial by jury on any and all issues so triable.

-

Dated: May jl/ , 2007 Respectfully Submitted,

ALLEN D. BRUFSKY, P.A.

Ml - ?W& =

Allen D. Brufsky, Esq.

Florida Bar Number 133980

475 Galleon Drive

Naples, Florida 34102

(239)-963-9641 (office)

(239)-263-3441 (fax)

abrufs@aol.com (Email)

Attorneys for the Plaintiff, F & G Research, Inc.
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51 ABSTRACT

In a manual input device for controlling a cursor on 2
computer display (e.g., a mouse), 2 supplementary pro-
portional control device including a spring-loaded lever
displaceable from an equilibriom position in cither of
two directions and protrading out of the mouse housing
s provided for concurrently controlling the scrolling
operstion. The supplementary control signal is gener-
ated in response to operation of 2 lever designed to be
driven by the thumb of the same hand which holds the
mouse. The control signal varies according 10 the disc-
placement amoumt of the lever from its equilibriom
position and the dispiaccment dircction and thus is used
as a scrolling rate and direction control. An associated
method is provided for setting the scrolling direction in
correspondence to the domimant axis of the cursor’s
trail. Detecting an approximately circalar movement of
the cursor sets the scrolling axis perpendicular to the
screen plane (e, in a thivd dimension).

17 Claims, 9 Drawing Sheets
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MOUSE AND METHOD FOR CONCURRENT
CURSOR POSITION AND SCROLLING CONTROL
BACKGROUND OF THE INVENTION

The present invention relates to computer input de-
vices in which a- transducer converts translational mo-

tion of a housing into a position signal for controlling -

movement of a cursor associated with a visual display
system. More particularly, the present invention relates
to an input device capable of generating further addi-
tional control signals and an associated method for im-
proving and speeding up its operation.

A mouse, as it has come to be known in the lexicogra-
phy of the prior art, is a widespread computer input
device, which has become greatly accepted among
personal computer and computer terminal users.

Computer peripheral input devices of this arc
described for example in U.S. Pat. No. 3,541,541 issued
to Engelbart for 2 mechanical mouse Nov. 17, 1970 and
U.S. Pat. No. 4,866,602 issued tp Hall, Sep. 12, 1989. A
mechanical mouse consists essentially of a housing
which can be slid by a single hand over a flat surface to
generate a pair of signals in response to the relative
motion of the housing over the flat surface.

These signals are produced by a transducer typically
located on the bottom or belly of the housing and are
transmitted to computer means via communication
means {¢.g., a flexible cable connected to a computer’s
input port). The pair of signals represent orthogonal
incremental motion components of the mouse in the x
and y directions over the flat surface, in a suitable scale.

Generally the mouse movement is visually fed back
to the user by a graphic symbol or cursor displayed on
the computer screen that copies the mouse’s movement
creating the illusion in the mind of user of directly mov-
ing it with his or her own hand. The application pro-
gram derives user commands according to spatial rela-
tionships between the displayed information and the
cursor position on the screen when a switch is activated
(usually in the form of a push-button or similar means)
provided on the back of the mouse for generating bi-
nary (i.c., on-off) control information.

A three-dimensional mouse, which produces three
different signals representing orthogonal incremental
position components in the x, y and z directions for use
€.g., in positioning an object in a three-dimensional
isometric display on a computer display means, is de-
scribed in U.S. Pat. No. 5,132,672 issued to Clark, Jul.
21, 1992 and also in U.S. Pat. No. 5,095,302 issued to
McLean Mar. 10, 1992. These devices operate produc-
ing signals for positions in the x and y directions in the
‘same manner as in the conventional two-dimensional
mouse and by producing the signal for the z direction
by a transducer connected with a digit operable move-
able component such as a roller-belt or pressure sensi-
tive button. Thus signals for the x and y direction are
produced by motion of the mouse over a plane surface,
but signals for the z direction are produced by motion of
the moveable component by a finger or thumb of the
hand moving the mouse.

The mouse’s capability to generate position signals
plus one or more binary control signals with just one
hand of the user, has turned it into a most useful too) for
interactive computer program control.

Its flexibility when used in combination with graphic
programs, either graphic applications themselves or
using the computer’s graphics capacity as an interactive

-’
2

user-machine interface, made this instrument a very
popular input device, mostly for personal computer
applications,

Moreover, we have observed that in most computer
applications the data space the user is working on is too
large to be displayed at the same time in -the display
means of the computer. This is particularly true when
working in a window environment in which the screen
is divided into several separate arcas, each of which
display a different data space. In normal aperation of a
mouse this situation arises repeatedly forcing the user to
abandon his or her main task and drive the cursor to
screen aress assigued for scrolling commands, using up
a significant amount of his or her useful time. Hence,
since the display means generally shows just a portion
of its associated data space, uscfulness of the mouse is
limited when the data field 1o be accessed is not in-
cluded in the displayed portion. .

Accordingly there is 2 need for an input device that
can carry out this operation in 2 fast and efficient man-
ner while maintaining the original mouse concept of
driving z cursor. -

A squeezable mouse is known and is structured to

3,313,229 -

25 issue scrolling commands to a computer means display-
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ing an interactively operated program. When the sqeez-
able mouse is squeezed binary switches are closed send-
ing 2 binary command to the computer. This is equiva-
Ient to providing a mouse with a third button on its back
for sending an additional binary control command but
using a different mouse handling technique. This solu-
tion is described in U.S. Pat. No. 5,122,785 issued to
Cooper, Jun. 16, 1992,

All known mice and methods for scrolling informa-
tion displayed by a computer in a computer display
means are based on positioning or moving a cursor
within pre-determined areas of the display means and
issuing binary control commands (i.e., operating push-
buttons or similar binary control means) while the cur-
sor is positioned or moved within the boundaries or
across the boundaries of those pre-determined areas.
For example in U.S. Pat. No. 5,122,785 referred to
above, several methods for scrolling are disclosed
which are based on these principles.

These solutions do not provide concurrent cursor
positioning and scrolling control because the apparatus
on which they rely do not have separate control means
for that purpose, requiring the allocation of the x-y
cursor control means of the mouse to perform scrolling
operations.

Furthermore, since methods used with those devices
are based on driving the cursor to pre-determined areas
of the display means, they do not allow the issuing of
scrolling commands from an arbitrary cursor position.
This tends to increase the average x-y cursor translation
distance since the scrolling commands represent a sig-
nificant part of the set of commands issued by a user in
an interactive operation of a computer. This results in
mouse productivity loss and also forces the user to
abandon his or her main task to drive the cursor to the
pre-determined screen areas diverting his or her atten-
tion.

Moreover, scrolling operations generally need to be
performed in a gradual way, scanning the data space in
incremental steps through successive approximations so
as 1o keep track of the displayed information until th
desired data field is reached. This requires an appropri-
ale apparatus and an operating method capable of pro-
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vfdingaﬁghtmdﬁngm&dtoﬂbw&nmmng The supplementary control means can be a lever
direction switching and a wide range of availablescroll-  projecting out of the housing o be operated by the
mmoc‘::;(e:.m‘ ing popalariy of sppfication user’s thumb of the same hand with which he or she

X increasing icati operates the mouse. The lever is urged to a release or
programs and user interfaces based on three-dimen- 5 equiﬁbriammﬁ.e..nodisphmt)Whhlmit-
sionsl data amay concepts (e.g, three dimensional  able ing mechanism providing a suitable reluc-
spmdsheampm!theresamedof:mm mudismecham’unynygedwhblwpkmm-
bleofprovidmg.munpmvedmytooperue.thse mmt«mﬁngtbemhnumrymno
mﬂbwmgawmscrgﬂmuﬂywuﬁna trol signal representing the jever's displacement in an
ﬁ@hhh@m%mmwmmﬁwkwm

mmbyanyofmcmvmﬁou]mlsedeviees as i» conventional mice. The control
knmmﬂlemdmy This is becawse the conventiogal sigulisthenwwuhimdmmex-ym
mmmvadbﬁ:veamsunaﬁ:ﬁkwk-usipnkwmd&emg jon through a
sp_aeebo?udedbythesgzmhsndmequipped wethod comprising detection of the dominant axis of
mﬁd;vmfammg-aﬁy&?mb- tbemmi:n':uﬂndmﬁagmm
fogmumorbharyemuﬂmform suvﬁgemdsmldm&anﬁsnamedeum

Tlmsthucisaueedﬁxnummdeviue nindbyﬂnmomofﬁwhemud&ekmﬁom
and_mm?odfou’shgiuiocdmoe.woducﬁvﬁy,speed 20 irseqﬁrh;positin,haposiﬁveorlegaivedhe&
anddﬁmcyofmopmmdamby ﬁuamﬁngtothesign of the displacement.

a user. ’ main or_memouseaadmeutod ac-

mpsoving s control capabilities while iRing the ition but the igati overa
el s 3 oomtre . niru  the &fmon whole navigation process certain
Insaison ofthe . . Morcover, the cowolmeansw;
object mmmmnmawwmmmu' of
mmmdmd&pedwukcdymmofm the uubcmedmmapo&u:egonra
B contemporary msers, which is held and mgaﬁngiagmuvlsiguﬂ.hﬂm:ﬁgﬁtmﬂmg
mdmuchmthemnysthemoﬂbe opatﬁonndawidemcvaﬁaﬁouwuhompmsgml
art, thos o further training of the nser. > o displacement smount, providing ade-

forscrolrmgaswellascmsorpositioﬁnghdudsa :
control means for producing s supple- BRIEFDESCR]HTONOFI‘I!EDMWINBS

_mmtarymntmlsigmlfmwhichmﬂhg_mmands The objects, features and advantages of the present

mo%gthcmcmdhwingabomdedungcot'dis- FlG.lcisawlsamlicboﬁmmalcmss-scc_tional
plwuuuuamm’l'hedkphcubkdmcmismoved ﬁewlhmgkmanbodimmohmeaccordmgto
agaimst a restosing force of & spring means from an d\eiumﬁousbowiugamechaialpmionoﬁhcsup-
cquih’bﬁumposiﬁouinwhichnocﬁsplmsigmlisﬁ Plementary control means for scrolling;

generated s0 as 1o prodoce a signal representing the FIG. Ibisa :msve:seuos-secﬁonal'viewt'hroqgh
amount of displacement of the displaceable element the mouse shown in FIG. 10 taken along the section line
from its equilibrium position. B—B of FIG. )y
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_ FIG. 1cis a side elevational vicw of the mouse shown FIG. 1 also shows push-buttons 34 typically plsced
in FIG. 1a; on the top surface 38 of the housing 19, 2pproximately

FIG. 2a is a detailed transverse cross-sectional view 5o that a wser’s index and middie fingertips can reach
through the mouse and the supplementary control  them when the user opesates the mouse.

means shown in F1G. 1o 5 According (0 the present invention, the mouse 10 also
FIG. 25 is a detailed borizontal cross-sectional view  includes supplementary control means 40 for gencrating
through the mouse shown in FIG. 1o an additional control signal for scrolfing in response 10

I:'!G.?oisabloek_diagzmofmemorm,uh movement of a spring loaded mechanism designed to be
Wwhich the conventional mouse’s componests are delim-  Operated by a thurab of the ssme hand which holds and
gwwgmﬁ;hewmmamehm.mmmemhmmdm%
are delimited by block 2; suppicmentary control means comprises s movable part
FIG. 4 is a time chart showing synchroaous quadra- 42 of spproximmtely semi-circular shape mounted rotat-
mrtpu!sesigmk.puuedbyﬂnx-ymm ﬂyaqﬁv«aﬂel‘ﬁxedtgawmﬂm
::'ldg;:mglbyme 2nd which are also s !s'm:a:;l:myca::u?e 40 forther '23‘
y supplementary control means means camprises
tmnsdncerasociﬂedwith!bcsu‘olfmgmdofﬂ: a Jever 78 fined to the movable part 42 and protruding
invention; " through an opening 43 on onc side 44 of the housing 19.
FIGS. So-Sd iliustrate 2 method of using the mouse ~ L¥er 78 with movable part 42 are urged 1 a cetral
;m‘m‘;g : “dm . mm&a.mmgmmng
mouse is operated;
HG.Cizbbd&mzflmmmﬁg ﬁmnk“tﬁhddhphubyapﬁtdgwps“ﬁud
the mousc of FIG. 15 and 3 according to the invention; w%ﬁtmﬂ-’?bymhﬁwofmﬁ
FlGS.‘Iagndﬁmrydi.agnmsshqwhgm wkaﬁmﬁm s of the )
zfmhfw"-mt I'by”the"mmwzsmm;oﬂhewpﬁmymdmw.
driver 10 detact dominant axi The basehoard 75 is mounted on the printed circuit
m&mhgmm:mm b board 23 and has supporting sxle 46 on which the mov-
FIGS. 8and 9 5 8 flow chart of the domimant scrall-  200€ PTt 42 5 pivorally mounted o rotate witkin an
: : - - N angle determined by spring means 47 and the pairs of
g »xis detection algorithms in the method a0CORing 3y gon 45 and 49, The mipvabie part €2 fnciades an fmncr,

to this concentric semi-circolar sotted skirt 80. At two angu-
DETAILED DESCRIPTION OF THE larly spaced locations opto-coupler pairs are placed as
PREFERRED EMBODIMENTS shown in FIGS. 22 and 2b. Each opto-coupler pair

FIG. 1 llusrates a physical embodimest of « mowe 3 s $80 Sne Sode (LEID YL mac s phover
lﬂgmtdmgwtbemveugion.wbichisduivedﬁma advantageously by sokdering. The skirt 80 has a plural-
baslcmomcstmcunt,wlmhskmnin.thepﬁmgn. ity of slots 86 evenly spsced and the skirt 80 is posi-

The mouse 16 of FIGS. 12 t0 4 comprises  BOUSSE ioned 1o altermately block and let through ight emitted
l9hav§ngaﬂatundc:sndeorbasel&’fh:uadessidelt by cech LED 82 w its corresponding photo-transistor
opens inwardly, approzimately in its center, o form 2 45 84 a5 thic lever 78 is operated. The angle between onc
spherical bollow The housing 19 acconmnodates a3 pair of opto-sersor 820, 84 and the other 825, 845 is set
x—ywmumdnﬁgahnltm acconding 10 the siot density adopted for the skirt 80, so
may rotate frecly in any direction relative 1o the t0 90° as required to extract the motion sign information
mouse's housing 19. The honsing 19 contains a printed 45 out of these signals. The baseboard 76 farther includes 2
circuit board 23, on which the mouse Jogic Circuil  fixed skirt portion 88 extending circumderentialty only
means is movnted. A pair of rotation cacoders 20x and  gver a portion of the circomferential extent as the slot-
20y which are part of the x-y movement transducer 12 ted skirt 80 and having two complementary fixed slots
arc also mounted on the printed circuit board 23. Esch 90 each positioned between the photo-transistor 84 and
rotation cacoder 20x, 20y is coupled 1o the ball M by a ) fight emitting diode 82. Thus the fixed skirt portion 88
respective roller 22 which transmits rotation from oue et a5 3 diaphragm or mask to enhance resolution re-
(the ball 14) to the other (encoder 28x, 20y). The pairof  gardless of tolerances obtained when soldering the op-

- rollers 22 together with a freely rotatable cylinder 21, to-coupler components to the printed circeit board 23.
which is urged by & spring towards the ball 14, help 10 Unilizing suitable small opto-coupler pairs such as the
retain the ball 14 in the spherical hollow 16. The axlesof 55 Motorota’s MLED71 and MRD70! and a slot width of
the transducers 20x, 20y are connecied to correspond- 1 millimeter, a resolution of approximstely 80 transi-
ing mechanical-to-electrical incremental converters 26, tions in a 90° lever shifi may be obtained for a skirt

A small part of the ball 14 projects sightly from the  diameter of 2.5 centimeters, which allows & smooth
flat base 18, to cnable contact with & horizontal plane  enough operation.
surface 28 for resting and moving the mouse 30. The 60  The mouse 16 has been designed for right-handed
mouse 10 has 3 topside or back 30 on fis top, shaped 10 users. A lefi-hand mouse is simply the mirror image of
fit a user's hand to facilitate its opesation. the one shown with the mirror plane being the central

The rotary rransdncers 20x, 20y each have a pair of  Jongitudinal plane. i
outputs X1-X2 and Y1-Y2, as disclosed further herein FIG. 3 is a block diagram of the electronic circuit of
below in refation w FIG. 3. These signals taken to- 65 the mouse 18 according to the preferred embodiment of
gether define all aspects of the rotation of the ball 14  FIG. 1a. The fgure shows a conveational mouse system
according to orthogonal directions x and y on the plane ~ delimited by block 1, including an x-y ransducer assem-
surface 28, bly 12 responsive to movement of mouse 10 over a
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Planc surface 28 of 2 pad. Although a mechanical mouse
isusedasthebasisoftheanbodimcntsshownbere,itis
noxthcoulyw-ytheinvcnﬁoncanbepucﬁoed.'l‘nns-
duwassanblynmaybeoamedunbltype.ﬁkethu
dti,sclosedinU.S.Pat.No.WI.Sﬂ,mtohuﬁn
above, or of the electro-optical type like the one dis-
;:closedU.s.l’u.NosJ,:l“,MSmdm?botbm

irsch. ngenda!mydevieeapubkofﬁa&ingmc
mouse’s x-y movement is suitable as this tramsducey 12,

Ttmdmuh&cmﬂnnhnem-
ates a set of two pairs of signels X1-X2 snd YI-Y each
Ont representing ignedxmdyinmanlenmpo-
nmtsofthcmnse’smovunmhuﬁu“u’:.(ie-
neric resistors R2 bias the outpots X1, X2, Y1, Y2 from
the transducer 12. These owtputs fssue synchronons
quadrature pulse signals 2s displayed in FIG. 4. Each
quarter cycle represeats an elementary distance Ad
according 10 2 predetermined scale. As it cen be seen in
Hat&enrhﬁunofﬂzimk'mukmw

inwchqmcydegivsmthetmﬁuiﬂomaﬁoum

provided the signals have a phase difference close t0 90°
zoeac}:otha.Adnngeinthempt&igﬁ_su

TABLE |
X1, 32, Xlggs, Motion Disection
X243
00 00 o
[+ ] o1 Lad |
[+ 10 +1
0 11 %
o 00 +1
01 o o
(/] 10 x
0 1 -1
10 [+ ] -1
10 o - x
10 10 4]
10 n +1
1 00 x
n o1 +1

u 10 -1
1] u 0

lnTab)eIthceoluummarked“Xl..X’.’."rmmts

the signals’ status prior 10 detection of the transition and 45

the column marked *K1,41, X2,.}” represents the
status aficr 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

orFlG.4mdaremllynsedasmmsigml indicat- 50

ing a transducer malfonction.
AsshowninHG.S,bothpainofXaudYsigmlsm

read by parallel inputs P2 through PS of a logic circuit

means 4 which processes the signals to detect mouse

motionaceordingto'l‘ablelndgewasmouqmss

signal SO on an sppropriate lead 5. This signal contains
the incremental x-y motion information which is trans-
mitted to the computer. FIG. 3 also shows two binary
G.c..on-oﬂ)keysGbiasedviageaetictwistorsRl.Kcys

6 generate binary signals A and B for inputs P8 and P1 &

of the logic circuit 4 which encodes them together with
the x-y position signals transmitting a composite signal
to a computer for further processing.

Although output 5 has been represented as consisting

ol'tsingleeondoclur.sigmlemybecmvcyedinss

cither parallel or serial format, via either conductor
means 36 or wircless means such as sadio Jink, light
beam or infrared radiation.
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Only two keys 6 are shown however the monse 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
binsty switches.

In the peeferred embodiment the con-
trol means 40 shown in block 2 of FIG. 3 generates 2
third pair of control sigasls S1 and S2 ir the same for-
mnt as the X1, X2, Y1 and Y2 signals gencrated by the

3,313,229

10 x-y motion transducer. These control signals are gener-

ated in to 3 displacemest of the lever 78 from
i!sequiﬁmmposnmn" shown in FIGS. Izand 85 to a
displaced position (FIG. 55). These signals are wsed to
control the scrolfing rate. Stgnals outputs S1 and S2 are
respectively connected to inpats P6 and P7 of the fogic
circuit means 4 and are processed in the ssme way as the
groap of conventional signals X1, X2, Y1, Y2

The logic circuit means 4 cen be a microcomputer
configured with at Jeast one 8-bit paraliel inpet port and
& serial output port {or a paralie] port capable of emulat-
ixgaaﬁalput).s::hasl&ltxola‘smmilug-
grated circuit or the Jike. Both the x-y motion signals
X1, X2, Y1, Y2 and the conzrol signals S1 and SZ plus
d:elimrysigmkAndBarmeaedeolhrough
Whmofapanndpatdmcum;mambe
read and processed as descyibed above.

In the preferred embodiment, the signal issued by
output 5 is in a scrial format and made into data packets
using a technique described by John C, Hall in U.S. Pat,
No. 4,866,602

Amdingmﬂﬁsmchnique,whmvermcreism_y
change in the state of the mouse, the mouse Jogic circait
weans generates a packet of three 7-bit bytes. A change
ofsmcisdeﬁnedsanymemmemormy
chngehﬂxmusorhswnrybeys.&chuusuﬁu;d
three-byte packet is an accummlation of all mouse activ-
ity that has occurred since transmission of the previons
packet. The following Table II shows this prior art
packet format:

6 BS B4 B3 B2 BI B0
By § ] Left Right Y7 ¥6 XTI Xé
Byte2 o Xxs X4 X3 X2 X1 X0
Byte3 © Y3 Y4 Y3i 2. "

In this prior art format, B6 is used as 2 synchronizing
bit and is “1” for the first byte and "0 for the second
and third bytes. Bits “Left™ and “Right™ in the first byte
represent-the state of the Jeft and right binary keys 6
respectively. A 1" represents a key pressed and a “0"
represents a key released. Bits X7 through X0 and Y7
through Y@ represent incremental motion in the respec-
tive x and y axis in an two’s complement signed integer
According 10 the present invention, the above packet
structure i modified to include a fourth byte to convey
the incremental posifion information pertaining to the
supplementary control means 48. The resuhing struc-
ture is shown in the following Table IF1:

TABLE I}
BS BS B4 B3 B Bl B0
Brel | Lei  Rigk Y7 Y6 X7 X6
Byw2z 0 XS X6 X3 X2 X1 X0
Bel 0 VS YO Y3 YI YiI YO
Byred 0 S S $ S22 S S0
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'l'hcsyuchrouizingbitBGisalwzys“O"inmcfomth of the desired virtually exten
s mouse 10 reach the ~
me;’gnmﬁﬁronghsrb:qnmtmemgkthekmn mgthemualpoumgﬁmcmnﬁ;'ld&nmousebeyozgi
o e inmmdn m?nce tmmmonofmeprcvm tbembmduics.mx-ymﬁoademorucon-
P 8 scognplemauqsnedmwﬁx-bit trols movement of the carsor 53 relative 1o the window

itt " T "y compatibility
and allows a mouse driver means o i cal cursoe
tect what : 2 peomatically de- 10 FIG. 6is a block diagram of s :
type of mouse is conuected to the computer compules system using

berein
before for issting scrolling commands 10 a computer ™ %€ 557oling coutrol means 40 is processed by pro-
program, using 2 mouse which are based on driving the S5 CICuit means 92 of FIG. 6, which comprises
Cursor to predetertiined screen sress and issuimg binary  2O:02T© Toutines for calculating the actual lever posi-
control commands thercin, the method for isswing 25 50% from the fncremental signals gencrated by the lever
Wﬁnsmmnﬁngtbemmamm position deﬂ;m: Circuit means 92 generates a first
In such 3 way &5 10 spproximately define 2 carsor trail ~ £7O% IS equilibeium position which i fed 0 a scrolling
patier recognizable by 2 computer program to dynam- @gquw&m”wﬁdmu
mnym;mgugmgm,mm”mwmamcwﬁchba&mdm
mwmﬁgmm”mmkmm‘ iuput signal. Gireuit mesns 92 also prodnces amother
and direction along the selected axis. sgadwm%aﬂagﬁpﬂmueﬁmoﬁhc
In a two-dimensionsl data space, the recognizable  lever's displacement from its cquilibrium position which
panemsmrcdwwmﬁ,mwww mthesauﬁagdilmwuhn the selected
the x and y screen axis. Thus the scrofting axis is simply 35 axis and which is input directly into a scrolling incre-
set according to the dominant componcnt ia the cursor menial commands gencrator circuit means 93, The
trail. ) scrolling timing generator circuit means M4 comprises a
Ina three-dimensional data space, a third pattem may ~ kardware-software timer for gencrating periodic signals
be defined 50 as 1o allow the selection of the third scrofi- 10 trigger the incyemental scroling commands issued by
mgaxis(pupmgomgmm), 40 the mcremental scrolling commands generator circuit
From a user’s standpoiut the resultiog effect is that  mcans 93 to the application program st s dynamically
the lever acts as an extender of the mowse movement, adjustable rate under vser control. These scrolling com-
since the scrolling axis is always set by the user’s inten- mends are communicxied o the application program
tion expressed in the corsor’s trail dominant axis. This ~ UWowgh a suitable software path, by similar means as
mmtm&emrmymmm‘gmag the cursor control commands.
certain window while concarrently scrofling said win- The x-y signals geperated by the mouse’s x-y trans-
dow on the run, using the Jever as a continvous in- duecer 12 aye by-passed to the application program 95 of
mouse scrolling control. H&qu&d&g&emmwmskkm
_FIGS. 5a and 5b sketch show how scrofling opera-  ally done. A copy of these signals is input 1o processing
tions are carried out with the mouse and method of the 50 circuit means 91 whick contains software algorithms for
present invention. In FIG. Sa a window 58 is displayed ~ detecting the dominsnt axis (x or y) of the cursor’s trail
before the computer receives 2 burst of incremental  as it i moved over the display mean 96. The output of
scrolling commands generated by the control means 40 processing circuit means 91 is » status varisble dynami-
of the invention. 1a FIG. 5b window 58 is dispiayed cally updated o reflect the dominant axis (the scrolling
afier the computer has exccuted the commands. Ac- 55 axis variable).
cording to the method, in FIG. 50 he uwser moves the The scrolling incremental commands generator 93
mouse slightly in the direction 55 be or she wishes to  includes sofware routines that generatc the corve-
scroll the window, and the corsor moves in response o~ sponding incremental commands on receiving the
that movement. The computer program dyramically "scroliing strobes generated by scroffing timing genera-
detects the dominant axis of the cursor trail a5 2 result of 60 10r circuit seans 94, in accordance with the status of
varizble correspondingly. In FIG. 56 the uvser turns the ™ to determize the current scroffing beading (north,
lever 78 10 start the scrolling operation in the axis se- south, east or west). The ovtput generated by scrolling
lected in FIG. 5¢ The lever displacement measured incremental commands generator 93 is linked 1o the
from its initial equilibrinm position controls the rate and 65 available incremental scrolling routines of the applica-
dircetion of the scrolling motion in the selected axis. tion program 1o generate the corresponding visual ef-
Hence, the action of the swpplementary control fect on the compuater’s screen. This result is summarized
mcans 40 of the invention compliements the x-y motion in the following Table IV.
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TABLE IV nghaﬁfuthibmm @&J3Dmm&
i e sttty
patteras a of four
Domisant Axis  Lever’s Displacement Commands eters are calculated by the algorithims. The list of these
= 5pu-uuusmdtheirdcﬁnitionsisasbnows:
- Sadx:mofthclbsoluevaluzsofthesﬁf(registu
1 contents in x direction;
i sudy:suuoﬂh:abso!mvﬂmof&cslﬁﬁmgisrer
. cantents in y direction;
mdmmhmmmmmmmmdmcmofﬂwmm
of the cursor trail are based on ssmpling consecutive Contents in x direction;
cursor.pom'iousataﬁxedmemdmiagmmaa asdy:lbsnlw:vaheoftheannofth:shiﬁrcgiacr
tw&dzmmmlslﬁﬁmg&adaummhap comtents in y direction.
track of the cursor trail as it moves over the screen. For 15 . 1 # two pattern code is used Gi.e., only x o y detec-
that purpose, the system must incinde s real-time clock tion), the algorithms are simply based on comparing the
means 97 10 syochronize the sampling process. Since maguitndes of asdx and asdy. It is easily scen that the
thet{lemodisbaedoaaaﬂyzhgblckvmdshﬁmeme greater of both gives the dominant axis of the cursor’s
mshmwmmMkaw&ﬁmmmmm
information is stored in the shift register. At cach monse direction & set by the lever 78 displacement sign to
lnput event, circuit means 91 isputs the x-y motion allow 2 tight contral and reduce mouse movement dur-
infmmﬁmndaddsiﬁmx—ympmvﬁed jng the operation. :
thmAttbefonMngred-ﬁnedockcvmthc Fotllhteewuneodc(i.e..x-y-zscml!ing).asim-
conteats of the accommlator are stored in the bead posi- 25 Ple approach .10 define 2 more restrictive Griteria to

od o M e
I+ 1+

wmmawmmmﬁ 35 Bd:>0ady * K) o
sclection. The length of the shift register is castomized sdx casds * K2 @
wcordingtotheteal—thnedockme.thcmgekngth
:fl:'tcs:;r;dcﬁned patterns and the user’s mouvse han- Vertical motion:

Although a real-time clock is theoretically needed to 40 sady>sadz ® K1 m
track successive cursor positions in time, it is not needed
ifaserialformaisusedhtheeommﬁcuionlhkbe- sy <asdy * X2 (v))

tweentbemouseandmeeompm,simthetining

infonnnﬁonisimplidtintheduamnsnisimvdodty Equations 1 und 1° guarantee thst the sum of the
set for the link. In this case, the incremental motion ¢ absolutes vajues of the incremental transiation motion
counts contained in the data packets comprising the uRits in one axis aye K1 times greater than the cosre-
serialfomumbedireulynoredhtheslﬁﬁregista sponding sum i the other axis. This guarantees that the
data structure obtsining the same results while requising  trall is. sufficiently horizontal or vertical, being the
less computer sesources. 5o stricteess of the test given by the value assigned to

FIGS. 7a and 7b show two examples of possible cur- ~ constant K1.

sor trajectorics. FIG. 7a shows the trail generated by an Equations 2 and 2’ guarantee that the trai) is clean
almost horizontal cursor movement while FIG. 75 cnongh 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 fignres the position of the cursor a1 any 55 ion). The value of constant K2 grades the strictness of
given time “1,” is shown as a shaded arrow, and the = the test.

Pprevious cursor positions stored in the shift register are Thus the monse driver updates the contents of the
drawn in broken lines corresponding 1o previous times shift register and re-calculates in real time these equa-
“ta—1") "la-2", "t9-3", . . .and sO ON. ﬁousmduuminelhepagwnpm in the cursor's

time clock event to detect the patiern “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 10 either "x™ or “y” respectively. If the
disclosed herein, only two pattemns are uceded corre- 65 user “draws™ a circle or any other similar figure
sponding to the horizontal and vertical cursor move- through the mouse movemem none of the equations is
ments (i.e, the x and y selecied scrolling axis). A further  satisfied and the aliernative “2” axis is assumed. The
enhancement can add a third pattern to allow the seroll-  scrolling direction status variable is set accordingly.
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In practice, initializing the constants K) and K2 to
the value 2 has proven to be effective to provide a clear
enough differentiation between the three cases, using a
10-stage shift register and a time base of 30 milliseconds.

‘Thc flow charts corresponding to the algorithms 5
dhls::'osedareshovynin FIGS. 8 and 9. FIG. 8is the flow

<l o 2 two-pattern detection aj

ntl.:m.lfmepnnoftheﬂowchartofﬂﬁ.saﬁugz
point marked “C" is replaced by the flow chart of FIG.

3,313,229,
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5. Mouse as defined in claim 4, wherein said pivotable
lcvcrpmtmdshmllyfromsaidhousﬁ\gsoastobc
easily operable by a thumb of said hand of said user.

S.Mouseas.dernedincln'mﬁwbereinsaidspzing
means comprises & V-shaped spring element in said
bousmg,’mdsgriugdemem baving V-arms and a ver-
texpgmcn,s'usl'vemxportionbehgsacmed:oaid
body.mtbeymtyd'nidpivouﬂemdsﬁdv-ums

agamst stationary stops provided in said hous-

d sbutting
9.thersulmgﬂowchancorrapouds!ouhree»w-loiig!ourges:idbodytownrdsﬁdhiﬁal tli

tern detection algorithm.

While the invention has been illustrated and embod-
iediuamousefomoncnrrmtcursor]:oﬁﬁonmdcnrsor
control,itisnotintmdedtobelimiledtothedmils
shown, since verious modifications and structural 15
changes may be made without departing in any way
from the spirit of the preseat invention.

Without further analysis, the foregoing will so fully
reveal the pist of the present invention that others can,
by applying current knowledge, readily adapt it for 20
vanious applications without jtting features that,
fromthestmdpoimofpﬁorat.ﬁiﬂymnsﬁmtem
tia!c!macterisﬁ(softhegmaicorspedﬁcaspectsof
this invention.

What is claimed is new and desired 10 be protected by 25
Letters Patent is set forth in the appended claims,

We clajm:

1 Mousebrimcmcﬁveopmﬁonohcmpnta,aid
computer baving display means for displaying informa-

~ hon to an operator of said computer, said mouse com- 30
pnsing
a first transducer means for generating x-y position
signals for controlling movement of a cursor on
said display means in response 10 movement of said
ﬁ transducer means by 2 hand of an operator, 35

supplementary control means including a second
transducer means for generating supplementary
control signals for controlling scrolling operations
for moving information entitles displayed on said 40
display means, said second transducer means in-
cluding a displaceable body and spring means con-
nected to said displaceable body to spring-load said
displaceable body so that said body is urged into an
initia equilibrium position by said spring means but 45
is displaceable from said equilibrium position in
either of two directions by a digit of said hand of
said user, said second transducer means being
structured 5o that said supplementary control sig-
nals vary with a displacement amount and displace- 50
ment disection of said body from said equilibrium
position so that a rate of moving said information
entities on said display means can be varied with
said displacement smount and a direction of mov-
ing said information entities can be selected accord- 55
ing to said displacement direction.

2. Mouse as defined in claim 1, wherein said supple-
mentary control signal produced by said supplementary
transducer means is substantially proportional to said
displacement amount from said initial equilibrium posi- 60
tion.

3. Mouse as defined in claim 2, wherein s2id supple-
mentary control signal is an incremental digital signal,

4. Mouse as defined in claim 1, further comprising a
housing and wherein said body comprises a pivotable 65
lever mounted on a pivot axle in said housing, said
pivotable lever being accessible to said digit of said
hand.

posmon.butu;ldbodybemg displaceable from said
equilibrivm position in either of two direc tions by said

7. Mouse as defined in claim 6, further rising a
b;!sdgond and a printed circuit board inch compldins logic
arcut means, said baseboard being a fixed 10 said
gmledcimnitboardandnidpivotlxlcmduidm.
tionary stops being attached to said bascboard so as to
simphify assembly and minimize tolerances.

8. Mouse as defined in claim 7, wherein said displace-
able body comprises said lever and an approximately
semicircular part atiached to said lever, said semicirca-
lar part having an internal slorted skirt coaxial to said
ptvotnle.andsaidbaseboa:dhavingtwooplocouplas
soldered thereto and connected electrically to the logic
chuﬁtmsofsﬁd printed circuit board, cach of said
optocou consisting of a light source and a Jight
detector, and said baseboard also having a comp!e:l::i:-
tary fixed skirt portion provided with two fixed slots
lighlsoumsoastoaltematdybloekmdpasslight
from said light sources to said light detectors, said logic
circuit means generating a digital lever position indicat-
ing signal, when s2id lever is displayed from said equi-
librium position, indicative of the displacement xmount
and the dispiacement direction.

9. Mouseforcnrsorposiﬁonﬁ:gandmningh inter-
active operation of & computer system said mouse com-
prising supplementary control means producing an
electronic signal for scrolling and connected to com-
puter means operated by ap operator in an interactive
manner, said computer means having displsy means and
displaying data and/or program units on said display
means doring aperstion,. said electronic signal being
convested 1o scrolling commands in said computer
means to move said data and/or program units on said
display means, said supplementary control means in-
cluding a movable body moveable in either of two dis-
placement directions by a digit of a hand of the operator
against spring means from an equilibrivm position over
a range of displacement amounts, no electronic signal
being generated when said movable body is in said
equilibrium positicn, said electronic signal has  signal
strength varying with said displacement amount of said
movable body from said equilibrium position st Jeast
over 8 portion of said range of said displacement
amounts and said electronic signal also varies with said
displacement direction so that a rate of moving said data
and/or program units on said display means can be
varied with said displacement amount and a direction of
moving said data and or/program units can be selected
according to said displacement direction; and

first and second X-Y motion detection means provid-

ing other electronic signals input to said computer
in response to relative motion of said X-Y motion
detection means across s plane surface in X and Y
directions, said X-Y motion detection means being
moveable by the hand of the operator moving said
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movable body and said other electronic signals d)scrouinginasaoﬂingdirecﬁonalongmidsaol!-

being input to said computer to move & position iagaxisdetaminedinstepc)weording to asign of
and/or unit mdmlmgmansmsaiddisplay saidsupplmenmyeoauolsigmlandtbestamsof
means, said status variable.

lonmlseasdeﬁnadinclaimQ,flr&umpﬁshga 5 umsnﬁmdindaﬁnlz.fmﬁaeomwiﬁng
housmgmdwhaeiusnidxvnovaue. comprises a scrolling in ssid scrolfing direction ef a rate determined
Sever provuding from said hoasing and byuﬁmmufnidmpplgmmrngml_ﬁgual.

shapedsonmbeasilyopaableby;thmbdme Mmﬂm!sxpaw&cﬂgml' and com-
opqator.ands.ul.' mm;vwmmmmmw direction at a rate
Spring element in said $2id spring element hav- ddul&edbysﬁdpeﬁodofmdpuindic
zygtwgv-unsmdavyu said vertex por- I&Mahodsdeﬁnedhda‘muwhminadm
umbaugmmmdhvund:evi:nnyo{ﬁd Iyzing inclades determining a position of said carsor on
pwotuleandsde-atms agmast stationary wmmuﬂmmwv*m
nopsprwdedmudbangmamwgeﬁdhm 15 md:mmmdamof
toward Satd.w position when displaced from mmmlﬂapﬁtﬂyo{m
said A position but being displaceabile in either sian axes.
ofmdduﬂacmmdireuiousﬁms-’deqﬂibﬁm l‘.MethodasdeﬁnedhdahlS.whaﬁnnidm-
position. ing of said is such that said scrolling occurs
1 MmadedmnWmmMg&emdmdwunmabugMam-
a circuit board in said mdhvngmdmer npoﬁﬁmﬁlhuudmhvddaﬂmdoug

digital lever motion si; proportional to 25 feractive masner by 2 user, ssid compwter jncluding a
aduphmtmtdmdkvuﬁmaideqm'ﬁb- dkphymmﬂamwmmdmpmm
Tum position. Mmmwﬁngmﬂmmgx-ym

ap!mlityofpcsiﬁasd:sphyedmsnddiq:hymeans s cantrol signal of variable sign and
dmgmm: ion, binzry control means for mzgnitede under comtrol of said user, and commumica-
gmmgkaqmdmhﬁdm.lsﬁmmh itting said movement information

on said means from said mfamlyziganﬂofsadmapcnodic
snpp!murycmnnlsigmlbymdnidsup- time &
plemeuurymnnlnunsbysndm.nidwhodso means for setting = statns variable ac-
mcludmgsenetm:gdsaidsuolﬁ:gmmdsw cording 10 a dominant axis of said cursor trail at
ing the steps of: said time i
a) anal;pzisng_l trail of ssid cursor at periodic time meansforsdﬁng:sauﬁnguistoadimcdoaopﬁon.
inmervals; snid(ﬁmuiooqﬁmsiudndﬁngauup—downw-
b)dymmicnnywtthgasmmvaﬁableawordingtoa 55 .  tion; s lefi-right option and an in-out option ac-
dominmtaxisol'_saidmrsorlmilatsaidﬁmeimw cording 1o the status varisble determined; and
vals; 4 meaps for scrolling in a scrolling direction along said
c)accordingtothemvmiabledenrmhedinslep scrolling axis according (0 8 sign of said supple-
b).setﬁngamningaxislouﬁtmionopﬁon.said mentary control signal and the status of said status
direcﬁonoptimsiuclndinganup—downoption;aeo varniable.

Ieﬁ-ﬁghtoptionnndain-outopﬁon;md = s s 4

65
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