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DEMAND FOR JURY TRIAL
AOPEN AMERICA INC.,

Defendant.

COMPLAINT FOR PATENT INFRINGEMENT

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

this action against Defendant, AOpen America Inc., ("AOpen America"), 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 AOpen is a corporation organized under

the laws of California, with its principal place of business located in San Jose, California.

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.
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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 entitted 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: April lﬂ , 2006 Respectfully Submitted,

Fort Lauderdale, Florida
ALLEN D. BRUFSKY, P.A.

ﬂ“w )?w\i&b«l

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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571 ABSTRACT

In a manual input device for controlling a cussoron a
computer display (e.g., 3 mouse), a supplementary pro-

e 3407709

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 accordiag 1o the disc-
placement amount of the Jever from its equilibriom
position and the displaccment direction and thus is used
as a scrolling rate snd direction control. An associated
method is provided for setting the scrolling direction in
correspondence to the dominmant axis of the cursor’s
trail. Detecting an approximately circular movement of
the cursor sets the scrolfing axis perpeadicular 10 the
screen plane (L., in a third 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 positioa signal for controlling

movement of a cursor associated with a visual display
system. More particularly, the preseat inveation relates
toaninpmdcvicccapableofgencnﬁngfunhanddL
ﬁonaleontmlsignalsandanasociztcdmcthodforim-
proving and speeding up its operation.
Amouse.asithascomtobcknowninthelcﬁcogn-
phyofthcpriorart,isawidspradcompuwriuput
dcvicc,whichhasbeoomegraﬂywccptedamng
personal computer and computer terminal users.
dmu‘bedfotex;mplth.S.Pn.No.s,Sﬂ,Sdr}isud

to Engelbart for 2 mechanical mouse Nov. 17, 1970 agd 29

which can be slid by 2 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.
Thesesigna!sarepmdneedbyammdncatypially
lomedonthebottomorbdlyofthebmﬁngzndare
transmitted to computer means via communication
mam(ag.,atlniﬁcmbkeonncctedtoacunpmu’s

input port). The pair of signals represent orthogonal 30

incrcmcnmlmoﬁonoompomtsofthcmouscinth:x
and y directions over the flat surface, in 2 suitable scale.

Gm:raﬂytbemmqmovcmmlisvisuzllyfedback
tothc.userbyagnpbicsymbolotcursordisphyedon

the computer screen that copies the monse’s movement 35

crczﬁngtheiﬂnﬁoni:thcnﬁndofmof&malymv-
ingitwithhisor'hqownhand'l‘ﬁelppﬁaﬁoupro-
gram derives user commands according 1o spatial rela-
tionships between the displayed information and the

cursor position on the screen when 2 switch is activated £0

(usuallyinthcfurmofapnshbutmorsimilarmans)
pmvidcdonthebackofthemomeforgmeuﬁnghi—
nary (i.c., on-off) control information.

A three-dimessional mouse, which produces three
different signals representing orthogonal
podﬁoncomponcnxshthcx,yandzdimcﬁonsforwe
¢.g., in positioning an object in a three-dimensional
isomctricdisphyonaoampntadisykymans,isdc-
scribed in U.S. Pat. No. 5,132,672 issued to Clark, Jul.

incremental 45

"’

-2
nser-machine interface, made this instrament a very
popular input device, mostly for personal computer
applications.

Moreover, we have observed that in most computer
lppliﬁﬁonsthcdaaspaoc(hcuscrisworkingcn}stoo
hrgetobedisplayedattbe'nmeﬁmcin-ﬂlcdxsplay
means of the computer. This is particularly true when
workinginawindowwviroummtinwhichthcscr?cn
isdividedh:osevuﬂscpanwmtas,adxofwhlch
displayaditfcrenldatzspaee.[nnmn_alopuaﬁonofa
mouse this situation arises repeatedly forcing the user to
abandoa his or her main task and drive the carsor to
screen areas assigned for scrolling commands, using up
asigniﬁamamountofhisorherascfnlﬁmc.ﬁm.cc.
sinceﬂ:cdisplaymnsgmnyshowsjustapomop
ofitsassocineddataspwc,nscfulnmo(tbcws
limited when the dara ficld 1o be accessed is not in-
cleded in the displayed portion. .

Accordingly there §s 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 a cursor. .

A squeczable mouse is known and is structured to
issue scrofling commands 10 a computer means display-
iuganimawtivdyopaatedprogzm\vbcnthcsqeez-
able mouse is squeczed binary switches are closed send-
ingabinaryeanmandwthecompm.'rh'sisequiva-
ket to providing a mouse with a third button on its back
fotsmdinganlﬂdiﬁom!bimyyconudmumndbm
using z different mouse handling technique. This solu-
tionisdcsui)cdinU.S.Pu.No.s,ln,’!SSm:ito
Cooper, JFun. 16, 1992

All known mice and methods for scrolling informa-
tion displayed by a computer in a computer display
mecans are based on positioning or moving a cursor
witﬁnpm-ddctminedmofﬁlcdisplzymansznd
isqingbhnrym!mmands(i.c.,opmﬁngpnsh—
buttons or similar binary control means) while the cur-
sor is positioned or moved within the boundarics or
across the boundaries of those pre-determined arcas.
For example in U.S. Pat. No. 5,122,785 rcferred to
above, several methods for scrolling are disclosed
whichambasedonthaeptincipks.

These solutions do not provide concurrent cursor
positioning and scrolling control because the apparatus
onwhbbmcy'rdydonothvesepmeeont?oihu;ews
for that purpose, requiring the allocation o| x-y
cursor control means of the mowse 10 perform scrolling

21, 1992 and also in U.S. Pat. No. 5,095,302 issued to 50 Operations.

McLean Mar. 10, 1992. These devices operate prodac-
_ingsigualsforpositionsinthexmdydhtct_ionsix_nhe

Furthermore, since methods used with those devices
are based on driving the cursor to pre-determined areas

same manner as in the conventional two-dimensional oftbgdisplay.mems,theydonotallowlheimﬁl_zgd

tive button. Thus signals for the x and y direction are
produeedbymo&ionoﬂhemouscovaaplanesm-fwe,
butsignalsfortbczdireuionmprodueedbymoﬁonof

the moveable component by a finger or thumb of the 60

hand moving the mouse.

nifmmpanol’lhcs:tofoommandsissucdbyzmcrin
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 ber atten-

The mouse’s czpability to generate position signals  tion.

Plus one or more binary control signals with just one
hand of the user, has turned it into a most nseful 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

Moreover, scrolling operations generaily need to be

performed in a gradual way, scanning the data space in
65 incremental steps through successive approximations so
as to keep track of the displayed information until th‘e
desired data field is reached. This requires an appropri-
ale apparatus and an operating method capable of pro-
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vidingaﬁghxmﬂiugcmuoltoallow&stmmng The supplementary comtrol means can be a Jever
girecﬁonswitchingandawidemgcofavailablescmll- projecting out of the bousing 10 be operated by
ing velocities. eser’s themb of the same hand with which he or

Also.wixhthchcrusi:gpopnhriyofappﬁaﬁm mummmmma@uxy

suonaldauamyeampts(e.g,!heedﬁm sble mechanism providing a suitable reluc-
wogxm)lhaeuamedof:mnseapa- fance and is mechanically engaged with a sapplemen-
bleofptmndmgaumpmvedwzytoopcxue&se a1y transducer for ing the supplementary con-
anowmgammsuulmmlywi&ina udﬁpalmgthehver‘smmm
plane display but through sccessive > R sppropriaie scale. This control signal is encoded, com-

mnnubyauyoftbemﬁonﬂmdeﬁus 2 iz conventional mice. The control
knownmthemdmy'l‘hmsbmuetheeonvnﬁml ﬁpﬂsmwmmd&x-ym
mammv:dmdtmtmo-aﬁnﬁ:mblsagnlswmmltk jon through a
spaoebmdedbythemhlsnduceqw’wed wethod comprising detection of the dominant axis of
wnthdcvmforamuam;cnlyei&u-mb- the cursor wotion's trail and incremental
formation or binary control & commands paralie] to that axis at 2 rate deter-
Thus there is a need for am mouse device mined by the amount of displacement of the Jever from
and method for using it to enbance Svi ,speedmﬁsqﬁ)rhm,namorlemvedm-
and efficiency mmdnmby Gon scconding 1o the sign of the
a user. The main of the monse and method ac-
SUMMARYOFTHEINVEN'HON eouﬁuglotheinvemiuuisthaitdlom:hemto.

mnproving its control capabilities while maintai the  position but the whole navigation process over a certain
easeofuseandmﬁ\eopuzﬁm.whchhsmdekso data space.

il of e . . Morcover, the molmmsa:}
# also an object mmwwa&npﬁ&awmmm&m&eﬁp
mmprovedmd&gnedwuke-dwofnﬂ- the can be nsed to provide a positive or 2
able I comtemporary msess, which is held and mpﬁvegoiagmdsgnd.hdlmaugmmnmg
mdmmhmdaemmysthemoﬂbe i opaaﬁmndawﬂentvmvnhoumsagnd
m‘,thusmd’ mdfw&uuﬁngof&em. h to amount, providing ade-
tisa eet mmmmmsmmgdﬂnmdwssw

amousewhachnmodyeublslhensertodﬁvea form the deteiled herein

cursoroveramofadsphymmws,bmakom From a2 ity standpoimt, since the control
smoothly scroll the l'ﬁ!'matml!nphnlity dcvioeispmtd’themsymadus-huud
d‘speedsmdnﬁesmehnemmdlhem m«mmdmmd
position. mnwmmgqmmvmmd

expensxvctomufacmgthuamvuﬁoulm-di- manner using the monse according 1o the invention
mmnalmougenndwludsfnﬂymiblewﬁh allows control of the operation in both hori-
state-of-the-art means and sccessories, muwﬁmm:mwm-
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_ FIG. 1c is a side clevational vicw of the mouse shown FIG. 1 also shows push-buttons 34 typically placed
in FIG. 1o on the top surface 38 of the housing 19, approximately

FIG. 24 is a detailed transverse cross-sectional view 5o 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. 1a; 5  According t0 the present mvention, the mouse 10 2lso
FIG. 25 is a detailed horizontal crass-sectional view  includes supplementary control means 48 for gencrating
through the mouse shown in FIG. 1a; an additional control signal for scrolling in response 10

FIG. 3 is 2 block diagram of the mousc of FIG. 10 in movement of a spring Joaded mechanism designed 10 be
which the conventional mouse’s components are delim-  operated by a thumb of the samc band which holds and
l@by delun:t;ub;b:lock of the mves- 0 mb;':uqmlsﬁt mavable -
tion are delimy 2z FICERS COmpIises 8 part
FIG. 4 is a time chart showing synchrosous quadra- 42 of spproximately semi-circular shape mounted rotat-
ture puise signals generated by the x-y motion transdec.  ably ou an pivot axie 46 fixed 10 a bascboard 76. Base-
&d:%mﬁ%mbﬁuwﬁswmwwwm.n
generated suppiementary control means supplementary contral means 49 forther comprises
wwmmmwa& # Jever 78 fixed to the movable pant 42 and protruding
invention; " through am openiog 43 on one side 44 of the housing 19.
HG&&-S‘:eMameﬁodduﬁgﬁem “"‘"‘:“‘WE""P“‘.?“;’"FE"“”“':;
according 10 the invention and sre diagrammatic views released or equilitrium position Sprmg means
i“maﬁoghm\'themeko:;aed; 20 which consists of a resilient wire 47 wound asound the
FIG. 6 is 2 block diagram of a computer system vsing ﬁmnk“asdhddipbeb,apﬁrotgops”ﬁud
the mouse of FIG. lo and 3 according to the invention: m.mﬁkmﬂ;;dbymmofmﬁ
FlGS.1a'md7Quex-y¢§agnmsslnowhgmks 2% wbnsebzbnud sews of the .
of cursor trajectorics and their consecative carsor posi FIGS. arc detailed vicws mechanism
driver 1o detact dominant axs The basehboard 7§ is mounted on the printed circuit
mrd:gmtk:minm:mnd i board 23 and kas supporting sxle 46 os which the mov-
= A able part 42 & pivotally mounted o rotare within an
 FIGS.8and 9 & 2 flow chart of the domimmnt scroll- s F e o B 7 and the pairs of
g xis detection aigorithus in the method accoRfing 3y g 45 and 49, The movable pert €2 inchudes zn inoer,

to this & . concentric semi-circolar slotted skirt 80. Al two angu-
DETAILED DESCRIPTION OF THE WMWWWRMF
PREFERRED EMBODIMENTS shown in FIGS. 20 and 2k Each opto-coupler pair

”G-‘wawﬁ‘mnmggmmmmmw&mn
10 sccording to the imvention which is derived from a ™ o1y aueaseoudy by soldering, The skirt 80 kas a plural-
baﬁcmousestrme.wlnchskmwnm_themgn. ity of slots 86 evenly spaced and the skirt 80 is posi-

ne.mouselidl:l?s.lato"mahomg tiomed fo alternately block and let through light emitted
l9hav§ngaﬂanudc::deorbasel&‘fhcmdasideu by cach LED 82 w its corresponding photo-transistor
WM-M"“W'”m’nus&cmnsmmmMm
sphcncalhoﬂowl‘.mhus‘ng”wn pair of opto-scasor 82a, 84a and the other 82k, 84b is set
*y movement transducer 12 including 2 bell 14. The according 10 the slot density adopted for the skirt 80, 50
may rotste frecly i any direction relative 10 the o, 90° as required to extract the motion sign fnformation
mouse’s housing 19. The housing 19 contains 2 printed 45 onr of these signals. The bascboard 76 farther inclodes 2
cireuit board 23, on which the mouse Jogic Gircuit  fixed skirt portion 88 extending circumfcrentially oaly
means is mounted. A pair of rotation eacoders 20x and over a portion of the circomferential extent as the slot-
20y which are part of the x-y movemest transdncer 12 ted skirt 80 and having two complementary fixed slots
arc also mownted on the printed circuit board 23. Each 90 each positioned between the photo-transistor 84 and
rotation encoder 20x, 28y is coupled to the ball M by 2 59 Gight emitting diode 82. Thus the fixed skirt portion 88
respecuvcmllerzzvhchmmﬁom_o-c acts »s 2 diapbragm Or mask 0 enhance resolution re-
(the ball 14) to the other (encoder 28x, 20y). The pairof  gardiess of tolerances obtained when soldering the op-

- rollers 22 together with & freely rotatable cylinder 21, to-cowpler components to the printed circuit board 23.
Wwhich is urged by a spring towards the ball 14, help o Uilizing suitable small opto-conpicr pairs such as the
retain the ball 34 in the spherical bollow 16. The axles of 55 Motorola’s MLEDT71 and MRD701 and a slot width of
the transducers 20, 20y are connected to correspond- | millimeter, a resolution of approximstely 80 transi-
mg mechanical-to-clectrical iscremental converters 26, tions in a 90” lever shifi may be obtained for a skirt

A small part of the ball 14 projecss sightly from the  diameter of 2.5 centimeters, which alows a smooth
flat base 18, to enable contact with & horizontal plane enough operation.
surface 28 for resting and movisg the mouse 36. The 60 The mouse 1 has been designed for right-handed
mouse 10 has a topside oF back 30 om its top, shaped 10 users. A Jefi-hand monse is simply the mirTor image of
fit a user’s hand to facilitate #is operation. the ooe shown with the mirror piane being the central

The rotary wansducers 20x, 20y each bave 3 pair of  Jongitudinal piane.
outputs X1-X2 and YI-Y2, as disclosed further herein FI1G. 3 is a block diagram of the electronic circuit of
below i relation 10 FIG. 3. These signals raken to- 65 the mouse 18 according to the preferred embodiment of
gether define all aspects of the sotation of the ball 14  FIG. Jo. The figure shows a conveational mouse system
according 1o osthogonal directions xand y on the plame ~ delimited by block 1, including an x-y transdscer assem-
surface 28. bly 12 respomsive to movement of mouse 10 over a
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Plane surface 28 of 2 pad. Although a mechanical mouse
isumdasthebasisoftheunbodmensﬂwwnhexe,iﬁs
uoxthconlyw:ythcinvenﬁoambep:mioed.’l‘m
duwusunuyumybeoawbubllype,ﬁkem
disclosedinU.S.Pat.No.;ﬂl.Sﬂ,td‘ened!obuﬁu
above, or of the type like the one dis-
closed in U.S. Pat. Nos. 4,364,035 and 4,546,347 both 1o
Kirsch.lngeueialnyd:vicccqnﬂeoﬂnuﬁngﬂlc
mOuse’s X-y movement is suitable as this transducer 32

Transducer 12 in the embodiment shown here
ates a set of two pairs of signals X1-X2 and YI-Y each
ont representing signed x and y incremental compo-
nmtsofthcmme’smmhwuk(b
the transducer 12. These cutputs issoe synchronons

quarter cycle represeats ap clementary distance Ad
according 1o 2 predetermined scale. As it can be seen in
fl&t&emﬁﬁmotﬂ:eﬁynk'mukmw

provided the signals bave a phase difference close t0.90°
toeachotba-.A:hng:ht&md‘thn’Mu
mdiﬁuwmd:ﬁnsammiﬁmndmvﬁs
the motion direction information as
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lnTabchtkccolmnnmrked“Xl...XZ."mmts
thesignals’smnsptbrtodclecﬁonoﬁhelmsiﬁmznd
the column marked “Klns1, X241)" represents the
status aftcr transition. The third column shows the ia-
crementa) signed value of the motion detected. Transi-
tions marked with an “x™ are not
ofFlGdearelsunymdas-nmigmlindiu:-
ing a transducer malfumction.

motion according to Table I and generates an output
signalSOmmwopriauhdS.msigmlmnhs
the incremental x-y motion information which is trans-
mittedtothceouwet.HGJalsoshowstwohim:y
(i.c..on-oﬂ)keysGbiasedviageaeﬁcrﬁistorsRLqu
chncratebinrysimlsAmdBforinpltsPltndPl
ofthelogiccimﬁﬂwhicheucodslhnlogﬂbsm‘xb
the x-y position signals uansmitting a composite signal
10 a computer for farther processing.

Although Oulput 5 has been represented as consisting
ofashgleeondmw.sigmlSﬂmayhtcmveyedin
cither paraliel or serial format, via either conductor
meam36orwirdcssmnssuchasudiolink, light
beam or mfrared radiation.

gener- 10 -y motion trausdncer. These control signals

15

gives all the motion information 20

25

35

40

45

possible in the scheme and third

55
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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 ako be capacitive switches, con-
ductive rubber switches or any other suitable type of
binary switches.

In the peeferred embodiment the supplementary con-
trol means 40 shown in block 2 of FIG. 3 geaerates a
third pair of control signals S1 and S2 i the same for-
mat as the X1, X2, Y1 and Y2 signals generated by the
are gener-
ated in respomse to a displacemest of the lever T8 from
s eguifibriam position shown in FIGS. 12 and 95 to a
displaced position (FIG. 55). These signals arc wsed to
control the scrolfing rate. Segnals outpots St and S2 are

ively connected to inpats P6 and P7 of the fogic
Mm4ndneplw‘n&esan:‘uyaslhe
group of comventional signals X1, X2, Y1, Y2

The logic circuit means 4 can be 2 microcomputer
Wﬁawmmmﬂdiwmmd
& scrial ontpnt port {or » paralie} port capable of emulat-
ingasu’nlput).smhsllmd:‘smmm
grated circuit or the Sike. Both the x-y motion signals
nnYLYZMﬁeMMSIMSZpIB
tlebimrysign&AadBtmeﬂthmngh
P7 mputs of 2 paraliel port of the microcomputer to be
read and processed as described above.

In the preferred embodiment, the signal issued by
WSisinasquorMnduudcimodatapadms
using a techuique described by Jokn C, Hall in U.S. Pat,
No. 4,866,602

According to this technique, whenever there is any
change in the state of the mouse, the mouse Jogic circait
wcans generates a packet of three 7-bit bytes. A change
of state is defined as any mouse movement or any
change in the status of irs binary keys. Each transmitted
three-byte packet is sn accamulation of all mouse activ-
n}thahammumofmepm

packet. The following Table II shows this prior art
packet format:
TABLE I
B6 BS B$ B3 B2 Bl B0
Byic! 1 Left Mgt Y7 Y6 XTI X6
Bye2 0 X3 X4 X3 X2 X1 X0
Byred 0 YS Y4 YI V2 Vi

In this prior art format, B6 is wsed as 2 synchronizing
bit and is “1” for the first byte and “0" for the second
bytes. Bits “Left™ and “Right™ in the first byte
sepresent -the siate 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 X6 and Y7
wwwwmhmm-

According to the present invention, the sbove packet
structure is modified to include a fowrth byte 10 convey
the incremental position information pertaining to the

supplementary control means 40. The resulting struc-

tore is shown in the following Table TH1:
TABLE 1

BS BS B3 B3I B B BO

1 } Lefi Rigiu Y? Y6 X¥ Xb

az e X5 Xa X3 X2 XxI xo

Byed 0 Y5 Ys Y3 YZI Yl Yo

Byted 0 S5 ss $3 S22 SIS




4
9

ThefynchmnizingbitBGisdwxys"O”inthefmlh
byte.anSSthm:!gh Snrw.m-emgleﬂnlcve_rn

binary
conuolmmmndsﬂiuﬂ.ﬁeneﬂndfaisuingzs

scrolling commands wsing the mouse 10 of the invention
is based on moving the moese from an arbitrary position
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of the mouse 10 reach the desired field, virtually extend-
ing the essential pointing fusction of the mouse beyond
the screen boundaries. The x-y motion detector 12 con-
trols movement of the carsor 53 relative to the window
S8 (what may be defincd as the physical cursor move-
mext), while the supplementary device 40 likewise con-
trols movement of the window S8 relative 10 its associ-
ated data space (what hence may be defined as the Jogi-

the sigaals generated by the monse M into scrolfing and
cursor movement commands. The x-y signals generated
by the x-y transducer phs the scyolfing control signals
genevated by the supplementary comtrol means 49 of the

software routines for caicelating the acrual Jever posi-
tion from the incremental signals generased by the Jever
position detector. Circuit means 92 generates a first
oumtput proportional to the displacement of the lever 78

fnsacha g smately define 2 from its equilibriom position wiich i fed to a scroiling
pmmre:o.ygiuuebyammbg mem?‘wm‘
ically select 2 scrolling axis and start a scrofling opera- 3p Pe0dic sigaal having a rate which is a function of its
tion by moving the lever 78 to select fhe scrolfing rate | Pot Sigal. Circuit means 92 aiso prodeces mother
and direction along the selected axis, signal which is a flag sigaal representing the sign of the
In a two-dimensional data space, the recogizable  Jever's displacement from its equilibriem posirion which
pattems are redeced 10 two limes parallc] respectively tp  Topresests the scrolling diection within the selected
the x and y screen axis. Thus the scrolling axis is sinply 35 08 28d which is input directly into a scrolling incre-

set according to the dominant component i the corspr ~ ®ental commands generator circuit means 93, The
trail. scrolling timing gencrator circuit means ™ comprises a
timer for gencrating periodic signals

- el data spac, 2 third ¢ e o triggey the incrementad scrolling commands issaed by

bedeﬁaedsoaswalbwtbsdu:imddled&dm-
iugaxis(pu'p:udicnhrtodzmlﬁne).
Fmawsmmm&gdwisﬁn
thekveramasmmdaofdaemmvm
since the scrolling axis is always set by the user’s intes-
tion expressed in the cursor’s trail dominant axis. This

40 the incremental scrolling conanands generator circuit

application program at s dynamically
Mmmmmmmm-
mands ave communicated 10 the application program
throwgh a suitable software path, by similar means as

means that the wser may drive the carsor all over a 45 ibe cursor control commands.

dow on the ran, using the Jever as a coatinuous in-
mouse

scroliing control.
FlGS.SandSbskachslnwhowsemlEagopen-

tions are carried out with the mouss asd method of the 50

present invention. In FIG. Se a window 58 is displayed
before the computer receives 2 burst of increments!
scrolling commands penerated by the control means 40
of the inveation. Ia FIG. 5b window 5§ is dispiayed
after the compoter has executed the commands. Ac-
cording 10 the method, in FIG. 5S¢ he user moves the
mouse slightly in the direction 55 be or she wishes to

The x-y signals generated by the monse’s x-y trans-
ducer 12 are by-passed to the application program 95 of
H&Gam@gmwms‘ukm
ally done. A copy of these signals is input to processing

circuit meaws 91 which cootains software algorithms for

detecting the dominant axis (x or y) of the cursor’s trail

&s it is moved over the display mean 96. The output of

processing circuit means 91 is » status vasiable dynami-

cally updated o reflect the dominant xis (the scrolling
s5 axis variable).

The scrofling incremental commands generator 93

mcledes software routines that generate the corre-

scroll the window, and the cussor moves in response to~ sponding incremental commands on receiving the

that movement. The

program dymamically  scroliing strobes generaied by scrolling timing genera-

computer
detects the dominant axis of the carsor trail as a result of 60 107 circuit socans %4, im accordance with the status of

the mouse movement and scis the

axis statws  the scrolling axis vasiable and the scrolling sign variable

scrolling
variable correspondingly. In FIG. 56 the vser turns the 10 determine the current scrolfing heading (nosth,

lever 78 1o start the scrolling
lected in FIG. 50 The lever

operation in the axis se-  south, east or west). The output generated by scrolling
measired  incremental comnands generator 93 is finked to the

displacement
from its initial equilibrinm position controls the rate and 65 available incremental scralling rovtines of the applica-

dircction of the scrolling motion in the selected axis.
Hence, the action of ihe sepplementary control
mnuswoftkciumﬁoncanﬂ;nmmex-ymoﬁm

tion program 1o generate the corresponding visual ef-
fect on the computer’s screen. This result is summarized
n the following Table IV.
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TABLE IV ;l'l::a“z”aiisinmdmspwcs(c.g,.awsprw
Output program
Incremesta) Scrolfieg In order to detect the parterns a group of four param-
Dominant Axis  Levers Dispiacement Cossmands eters are calculated by the algorithms. The list of these

—

1
i

L 1]
I+ 1+

The algorithms used for detecting the dominant axis
of the corsor trail are based on sampling consecutive
cursorposiﬁousataﬁndm!cudmingthanha
two-dimensional shify register data strocture, to keep
track of the cursor trail as it moves over the screen. For
that purpose, the system must incinde a reaktime clock

infmionszudhthesﬁﬁmgislerwdaectpm-

defined patterns to be intespreted as a scrolling axis user 35

selection. The Jength of the shift register is customized
according to the real-time clock rate, the average length
of the pre-defined patterns and the wser’s mouse han-
dling style.

Although a real-time clock is theoretically needed to 40

mmmposiﬁonshﬁme,i!ismw
ifaseﬁalformal’susadinthewmmmicuimlhkbe-
tweenthemonsemd(heeonpm,sileethetim'ng
information i implicit ;

A number of parameters can then be calculated from g

theinfmma!ionmhtkshiﬂmgﬁermwhnﬂ-
thwdoc&mlmdﬂeathepatm“dm“byﬂu
user with the mouese movement.

In particular for the scrolling control application

disclosed hercin, only two patterns are nceded corre- 65

sponding to the borizonal and vertical cursor move-
ments (i.c., the x and y selected scrolling axis) A further
enhancement can add s third patters to allow the scroll-

15 _.

parameters and their definitions is as follows:

adx:sumoftbeabsdmavﬂusofthcshiﬁregister
costents in x direction;

sady: sem of the absolute valves of the shift register
contents in y direction;

m-sdx:ahmlucvaheofthemofthesﬁnngism

contents in x direction;
asdy: absolute valve of the sum of the shift register
comtents in y direction.
1If a two pattern code is wsed (i.e., only x or y detec-
m)ummmwywwmmw
magnitndes of asdx and xsdy. It is easily scen that the

sdx>sady * K) m

sadx <asdx * K2 @
Vertical motion:

sady>sadx * K1 )

sdy<ndy * K2 @

trail is. sufficiently bovizomal or vertical, being the

Thus the mouse driver updates the contents of the

shift register and re-calculates in real time these equa-

tions 0 determive the patiern present i the cursor’s
motion path across the display means, 10 npdate the

scrolling sxis status variable,

Hence, if the user moves the mouse in one clearly
horizontal or vertical direction, the dominant axis status
variable is set 10 either “x™ or “y” respectively. If the
wser “draws™ a circle or smy other similar figure

the mousc movemem none of the equations is
satisficd and the alternstive “2” axis is asumed. The
scrolling direction siatus variable is set accordingly.
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In practice, initializing the constants K1 and K2 to
the value 2 has proven 10 be effective 1o provide a clear
enough differentiation between the three cases, using a
lo;hmgcﬁs:iﬁregistcrmdaﬁmcbmofmmilﬁseeonds
¢ flow charts corresponding to the algorithms
disclosedaresbowninFIGs.sms.F!G.Bisgxheﬂow
chart i o & two-pattern detection sigo-
ﬂthm.lfthepanoftbeﬂowMorFlG.Saftuthe
poimmrked“C"isreplaoedbylheﬁowchmofF!G.
D.merandﬁngﬂowchmcorrwpondswathm&pa—
tern detection algorithm,
Whilethebvenﬁonhasbemilh!smwdmdembod-
iedinumonseforconcunmtcnrsorpoﬁtionmdcnrsor
control, it is not intended to be limited to the details
shown, since varions modifications and structural
changesmybemadewithomdcparﬁnginanyvny
from the spirit of the present invention.
Withoat funbcrmalysis,zbeforegoingwﬂhofuny
multhcgistofthcprescmhvmﬁonlhﬂoﬁusan,

by applying current knowledge, readily adapt it for 20
licati it stting f

various appli omitting that,
from the standpoint of prior art, fairly constitute essen..
tial characteristics of the generic or specific aspects of
this invention.

Wlmisdaimedisncwanddsimdmbcpmeuedby 23

Letters Patent is set forth in the appended claims.
We claim:
I.Mouseforimcnctiveapenﬁonofacompmer,sid
computer having display means for displaying informa-

‘ ﬁontonnopmmrofsaideompuet.saidmousecom-so

prising
aﬁrsnnnsducermunsforgenaztingx-yposiﬁou
signals for controlling movement of a cursor on
said displey means in response to movement of said

ﬁrslu'ansdncermunsbyahandol’mopcratow.ﬁ
and

supplementary control means including 2 second
fransducer means for generating supplementary
control signals for controlling scrolling operations

formovhgiuformaﬁonenﬁﬂﬁdisplayedonsaiddo

display means, said second transducer means in-
cluding a displaceable body and spring means con-
nected to ssid displaceable body to spring-load said
displaceable body so that said body is urged into an

initial equilibrium position by saii spring means but 45

is displaceable from said equilibrium position in
dtheroftwodhecﬁmbyadigitofsidhandof
said user, said second transducer means being
structured so that said sepplementary control sig-

nals vary with a displacement amount and displace- 50

ment direction of said body from said equilibriem
position 5o that a ratc of moving said information
entities on said display means can be varied with
said displacement amount and a direction of mav-

ing said information entities can be selected accord- 55

ing 10 said displacement direction.
2.Mousezsdeﬁnedinchiml.whercinsaidsupple-
mentary control signal produced by said supplementary
transducer means is substantially proportional 1o said

displacement amount from ssid initial equilibrium posi- 60

tion.
3. Mouse ss defined in claim 2, wherein said supple-
mentary contro! 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 & pivot axle in said housing, said
pivotable lever bemg accessible to said digit of said
hand.
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S. Mouse as defined in claim 4, wherein said pivotable
leverprotmdcsh!enllyfmmaidbousingsonstobe
easily operable by a thumb of said hand of said user.
S.Moweasdeﬁnedhchhnt,whe:ﬁnsaidsprhg

3 means comprises 8 V-shaped spring element in said

housing, said spring element having V-erms and a ver-
mxpwﬁon,sﬁdmpmﬁonbehgmredloaid
body in the vicinity of said pivot axle and said V-arms

loing'tourgenidbodytowudddmnnl'” equilibrium

position, but said body being displaceable from said
equilibriom position in either of two directions by said
lever.

7. housnsdcﬁnedbchims,funhercompﬁsing_a

15 boseboardndapmledwcmtboardmdudmgbpc

circuit means, said bascboard being a fixed to said
tionary stops being attached to said bascboard so 25 to
simplify assembly and minimize tolerances.

8. Mouse s defined in-claim 7, wherein said displace-
ablebodyecmprbsaidkvamdannppmximtdy
semicircular part attached to said lever, said semicircn-
Iar part having 2n internal slotted skirt coaxial to said
pivotulc.andsaidbaseboudhvingtwooplooonplers
soldetedthaetomdoomwctedehcuieanymthelogic
circuit measns of said printed circuit board, each of said
optocouplers consisting of a kight source and 2 light
dcma.andnidbaseboudnhohavingacumplm-
lightsourwssonsloaka-mdyblo&mdpasslight
fmmnidlightsomustosaidlightdeteetos.saidlogic
circuit means generating a digita) lever position indicat-
ing signal, when said lever is displayed from said equi-
librium position, indicative of the displzcement smount
and the dispiacement direction.

9.Mouseforcnrsorposiﬁo|ﬁngandml§ngiumer-
active operation of a computer system said mouse com-
prising sopplementary control means producing an
electronic signal for scrolling and connected to com-
puter means operated by an operator in an interactive
manney, said computer means baving display means and
displaying data and/or program units on said display
means during operation,, said clectronic signal being
convested to scrolling commands in said computer
means to move said data and/or program units on said
display means, said suppiementary control means in-
cloding 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
equilibriom position, said electronic signal has a signal
strength varying with said displacernent amount of said
movabie body from said equilibrium position at least
over a 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 enits can be selected
according to seid displacement direction; and

first and second X-Y motion detection means provid-

ing other electronic signals input 10 said computer
in response to relative motion of said X-Y motion
detection means across 8 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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said other electronic signals d) scrolling in a scrofling direction along said scroll-
Computer to move & position i

movable body and
ing i mg axis determined in step c) accordiag to a sign of

being irput to said

and/oruuitindimﬁngmwnsmsaiddisplay said control signal and the status of
means. said status variable. .
lO.MmlseasdcﬁnedinchimQ,fnﬂhu-wmpﬁsixga 5 l&Methodasdeﬁnedinchimlz.fnﬂhcrcomwt_smx
housing mdwhutinnidmwablebodyem:pﬁsqa scrolling in said scrolling direction st a rate determined
lever protruding from said ing and pivotally bysﬁdmgnitndeofaidsupplmxymmlsigual.
moumedinsnidbonﬁngoaapivotule.ﬁdkverbeing . Method s defined i clxim 12, wherein said sup-
shxpedsoasmbeasi!yopuablebyathnmboﬂbc Mymmsi@alisapaioﬁcsigmlmdm
mtm,mﬂwgmmavwmuﬁgmghﬂmmnam
spmgdmin:idhomwspigdmhv- daumhedbysnidpaiodofssidpuindicsigml.
mgtwov-umsmdavmcxpuﬁw.mdm 5. Method as defined in cliim 12, wherein said ana-
uonbdngmeymsidhvuhlhevi:'mnyofﬁﬂ mmmapﬁﬁndﬁdmm

swpsprovidedinsai!hoaﬁngsoasmwgesﬁdkva 15 mof:mdimsymu@hgdaplmﬁ!yd
towaxdsa:demﬁﬂmunpmwhn&plaeadﬁum mmmwamdm
said izm position but being displaceable incither  sian gxes.

ofsaiddxspkocmmtditectmﬁonsideqnimnhm lﬁuethodasdeﬁnedi-daiml!g.whaei.nnidset-

ll.MonseasddimdindaimlB.fnt&etwmprﬁugzoalongthecneofuidwtmnmalongwbnhacur-
aeimuitbomdhnidhousingndhvhgmdﬁvcr snrposimncﬁtfumdnﬁngu:vddsaidwsoralong
mcaus.saidpiwtaxkbcﬁ:gatucbadiosiddtwit niduﬂislng:r.thnmmmdiﬁu-
st gmmgmwmm' a #7. Arrangement operating & computer in an in-
digital Jever motion signa] § mﬁoadmzswwﬁvcmby:m.sﬁdmmhdudiuga
a.displaeementamomlofnidkverﬁunuideqﬁlib- disphymnsuﬂamcommmnidmpnw.
riom position. wmwﬁugmfmmaﬁngx-ym
12 Method of 8 computer in an interactive mmlmovunauiniomai:afctpmiioﬁngamr
mmabyanser,saadcmﬁdnﬁgadkﬁay umycfaplutaﬁtyofpﬁms@syadmsmdd&

commandswﬂcsndcursoﬁsposiﬁonudousaidprdc- 45 phymmﬁmaidwppbmmmdsymlhy
tq’nﬁmdhhymmdwoanptﬁngw- ’ mdﬁwmmwm
atmgscrouingcomndswmoveinﬁxuaﬁmilemsor user, suid ish
on said display weans from said m&m&yﬁnganxilofsaidmapcﬁmﬁc
supplemeumycmtmlsignalbyopcnﬁnnofnidsup- time &
phmmhthdmbysﬁdm.nidmhodw means for sefting a status variable ac-
mcludinggmmgofsaidscrolﬁxgmmdsinchd- cotdingloadommmamofsnidcwsormilat
ing the steps of: said thme i
a) analyzing a trail of said cursor a1 periodic time mforeaﬁngasuulﬁngusmndmm.
intervals; said direction Options incinding an uwp-down op-

b)dynamicldlysetﬁnglstalnsmiabkawonﬁngtoa 55 .

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 10 a direction option, said

direction options including an up-down option; a 60

lefi-right option and a in-out option; and

65

eordiugloxhcstatnsvniabledeumhcd;ud

mforsaoﬂiughamolﬁngd‘mdondongnid
scmllhguiswdhgtoasignofsaidmpple-
mentary contro! signal and the status of said status
variable.
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