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UNITED STATES DISTRICT COURT FILED
WESTERN DISTRICT OF NORTH CAROLINA  STATESVILLE, N.c,
STATESVILLE DIVISION
NOV 29
Case No.: 2007
: \3D U.sS. DISTRICT COURT
5 oy W. DIST. OF NC
F & G RESEARCH, INC,,
Plaintiff,
V8.
GOOGLE INC.,,
Defendant.

COMPLAINT FOR PATENT INFRINGMENT

Plaintiff, F & G Research, Inc. ("F&G"), by and through its undersigned counsel, brings
this action against Defendant, Google, Inc. (“Google™) 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 Google is a corporation organized under
the laws of the State of Delaware, with its principal place of business located in Lenoir, North
Carolina, within this district.

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 this district 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, all users of Defendant Google Earth’s Software
program (hereinafter “GE”) in conjunction with any computer display and computer mouse or
equivalent input device directly infringe the method of ‘229 patent.

8. On information and belief, Defendant directly induces such infringement of the
*229 patent under 35 U.S.C. § 102(b) by selling and/or providing the GE program to its users,
with instructions of use with a computer display and input device.

9. The Defendant’s infringing product is distributed and sold without permission or
license from F&G, and Defendant will continue such infringement uniess enjoined by this Court.

10.  The use of Defendant’s products fail within the scope of at least claim 12 of the
‘229 patent, thereby its actions constitute acts of inducing infringement of the patent.

11.  As a direct and proximate result of Defendant’s aiding and abetting 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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12, Furthermore, Defendant Google has provided within this district and elsewhere,
software specifically for use as part of the method covered by the *229 patent. The use of and
such software constitutes a material part of the invention covered by the 229 patent and is not a
staple article or commodity of commerce suitable for substantial non-infringing use and
therefore, the use of the software in conjunction with a scrolling mouse, also constitutes
contributory infringement of the ‘229 patent under 35 U.S.C. § 271(c).

WHEREFORE, F & G Research, inc. prays that judgment be in its favor and an award of
the following relief;

a. permanent injunctive relief prohibiting Defendants, its agents, employees,
licensees, and all those in privity with Defendants 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 Defendants’ willful infringement;

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

€. 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.
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Respectfully submitted,

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

By: 'u, e~ h ' ]Lrl/u{LQ
Allen D. Brufsky, Esq.

Florida Bar Number 133980

Allen D. Brufsky,P.A.

475 Galleon Drive c/o IPTL, Suite 201
Naples, Florida 34102 Chapel Hill,NC 27517
(239)-963-9641 (tel) (919) 419-3950(tel)
(239)-263-3441 (fax) (919) 419-3954(tel)

abrufs@a,t{l.com (email)

Steven J. Hultquist

NC Bar No. 14402

[PTL Suite 201

Chapel Hill, NC 27517
(919) 419-3950 (te!)

(919) 419-3954 (fax)
shultquist(@iptl.com (e-mail}

o o p




Case 5:07-cv-00130-R’I___y-DLH Document1  Filed 11/29/2007 Page 5 of 23

EXHIBIT A
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[#5) Date of Patent: May 17, 1994
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CURSOR POSITION AND SCROLLING
CONTROL
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I a manual input device far controlling 2 cursor on a
computer disphy (e.g., s mouse), a supplementary pro-
portional contro) device including a spring-loaded lever
isplac from an equilibriom position in cither
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ated in response to operation of a lever designed to be
driven by the thunb of the same hand which holds the
mouse. The control signal varies according to the disc-
placemest amount of the lever from ifs equilibrium
position and the displacement direction and thus is used
as 2 scrolling rate and direction control. An associated
method is provided for setting the scrolling direction in
cosrespandence to the domimant axis of the corsoc’s
trail. Detecting an approximately circular movement of
the cursor sets the serolling axis perpendicnlar to the
screen plane (ic., in a third dimerssion).
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MOUSE AND METHOD FOR CONCURRENT
CURSOR POSITION AND SCROLLING CONTROL
BACKGROUND OF THE INVENTION

The present inveation 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 particulazly, the present inveation relates
to an inpul device capable of geaerating further addi-
tional comtrol 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 2 widespread computer input
device, which has become greatly accepted amang
personal computer and computer tertuinal users.

Computer peripheral input devices of this are
described for example in U.S. Pat. No. 3,541,541 tssued
to Engelbart for 2 mechanical mouse Nov., 17, 1970 and
LLS. Pat. No. 4,866,602 issued to Hall, Sep. 12, 1989, A
mechanical mowse 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 1o the relative
motion of the housing over the fiat surface.

These signals are produced by # transducer typically
focated on the bottom or belly of the housing and are
transmitted to0 computer means via communication
means {¢.g., 8 flexible cable connected to 2 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 wser of directly mov-
ing it with his or‘her own hand. The application pro-
gram derives user commands according 10 spatial rela-
tionships between the displayed information and the
Cursor position o the screer when a switch is activated
(usually in the form of a push-button or similar means)
provided on the back of the mouse for gencrating bi-
nary {i.c., on-off) control information.

A three-dirnensional mouse, which produces three
different signals representing orthogonal Incremental
position camponents in the x, y and z directions for use
©.g. in positioning an object in a three-dimensional
isometric display on 2 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 1o
Mcl.ean Mar. 10, 1992. These devices operate produc-
ing signals for positions in the x and y directions in the
‘same manner as in (he conventional two-dimensional
mouse and by producing the signal for the z direction
by a transducer connected with 2 digit opersble 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 dircction are produced by motion of
the moveable component by a finger or thumb of the
hand moving the mouse.

The mouse’s capability (o generate pasition signals
plus one or more binary control signals with just one
hand of the user, has turned it into a most usefu] tool for
interactive computer program control.

ks Nexibility when used in combination with graphic
programs, either graphic applications themselves of
using the computer’s graphics capacity as an interactive
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wser-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 vser is working on is too
large 10 be displayed at the same time in the display
means of the computer. This is particularly true when
working in & window environment in which the screen
is divided inio several separate areas, each of which
display a different data space. In normal operation of a
mouse this situation arises repeatedly forcing the user w0
abandon his or her main task and drive the cursor to
screen areas assigned for scrolling commands, using up
a significant amount of his or her uscful time. Hence,
since the display means generally shows just a portion
of its associated data space, usefulness of the mouse is
Jmited when the data field to be accessed is not -
cluded in the displayed portion. .

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

A squeczable mouse s known and is structared fo
issue scrolling commands 1o a computer means display-
ing an interactively operated program. When the sqeez-
sble monse is squeczed binary switches are closed send-
ing a binary command to the comptuter. This is equiva-
lent to providing a mouse with a third bution on its back
for sending an additional binary cootrol command but
using a different mouse handling technique. This solu-
tion is described in U.S. Par No. 5,122,785 issued to
Cooper, Jun. 16, 1992.

All known mice and methods for scrolling mforma-
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-
301 is positioned or moved within the boundaries or
across the boundanies of those pre-determined areas.
For example in U.S. Pat. No. 5,122,785 referred to
above, several methods for scrofling are disclosed
which are based on these principles.

These solutions do not prévide concurrent cursor
positioning and scrolling control becauss the zpparzatus
on which they rely do not have separatt control means
for that purpose, requiring the allocation of the x-y
cursar 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 avernge 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 2 computer. This results in
mouse productivity loss and also forces the user to
abandon his or her main task to drive the cursor 1o the
pre-determined screen nreas diverting his or her atten-
ton.

Moreover, scrolling operations generally need 1o be
performed in a gradual way, scanning the data space in
ineremental steps through successive approximations s
as to keep track of the displaved information until the
desired data field is reached. This requires an appropri-
ale apparatus and an operating method capable of pro-
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FIG. Icis a side elevational view of the monse shown FIG. 1 also shows push-buttons 34 typically plsced

in FIG. ia;

FIG. 20 is a detafled transverse cross-sectionzl view
thmughthcmnseandlhewpplmmywmm!
means shown W FIG. 1o

FIG. 28 s & detailed horizontx] cross-sectional view
through the mouse shown in FIG. 1o

FIG. 3 is 2 block diagram of the mowse of FIG. 12 in
which the conventional monse’s components are delim-
ited by block 1 and the vovel components of the inven-
ton are delimited by block 2;

invention;
F]GS.SG-Sdﬂlustmoxmcthodofuﬁngtbem
accordiung to the invention and are diagrammatic views
illustrating how the mouse ks operated;
FlG.Gis;blockdiagnmoflmputeuystannshg
themnmofFlG.lamdSmdingwtheimrmdm;
FIGS. Ta and 75 are x-y disgrams showing examples
ofcmsormjmisnndthﬁmmuiwmposi-
tions, in which parameters calenlated by the monse
driver to datect the dominant axis of the corsor trail
nword‘n:gmthcinuuionmuhoﬂmw:t;and
FIGS. 8 and 9 & = fiow chart of the Sontinont scroli-
ing axis detection algorithes i the method according
to this invention.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 illustraes a physical embodiment of 3 mouse
10 sccording 1o the invention which is derived from a
basic mouse structure, which is known in the prior an.

ThcmomlﬂofﬁG&lalo#mpr&csnhousbg
19 baving a Ml underside or tase I8, The guderside 18
opens inwardly, approximasely i #1s center, to form a
spherical hollow 6. The housing 19 accommodates 2n
-y movement irsasdocer 12 incheding 2 bafl 14 The
balllllisretxincdialh:bollowlﬁnsndnwaytbmi:
may rotsic freely in any direction relative 10 the
mause’s housing 19. The housing 19 contains 3 printed
circuit board 23, on which the mouse logic circuit
means is mownted. A pair of rotation eacodess 20x end
20y which are part of the x-y movement trausducer 12
are also mounted on the printed circwit board 23. Each
rotation encoder 20, 20 is coupled to the ball 14 by a
respective roller 22 which transmits rotation from one

(the ball 14) to the other {encoder 26x, 20y). The pair of

- rollers 22 together with a fieely rotatable cylinder 21,
which is urged by a spring towards the ball 14, help 1
retain the ball 34 in the spherical bollow 16. The axles of
the transducers 20x, 20y are connecied 10 correspond-
Mg mechanical-to-clectrical incremental converters 24

A small part of the ball 14 projeces sfightly from the
a1 base 18, 10 coable contact with & horizomal plane
surface I8 for resting and maving the mouse 30. The
motuse 1 has a 1opside or back 30 on its 1op, shaped o
fit a user’s hand to facilitate its operation.

The rotary wransducers 20x, 20r each have a pair of
oulputs X1~X2 and Y1-Y2, as disclosed further herein
below in refation to FIG. 3. These sigmls taken 1o0-
gether define all aspects of the rotation of the ball 14
according 10 arthogonal directions x and y on the planc
surface 28.

on the top surface 38 of the housing 19, approximately
50 that a wser’s index and middle fmgertips can reach
them when the oser operates the mouse.

According to the present invention, the mouese 102lso
nclodes control means 48 for generating
an additional control signal for scrolling i respons to
movement of s spring Joaded mechanism designed to be
operated by a thumed of the same hand which holds and
moves the mowse. In the preferrod embodiment, this
supplcmentary control means comprises a movable part
42 of spproxinmately semi-circular shape wcmmted rotat-
abily on a2 pivot axle 46 fized 1o a baseboard 76. Hase-
board 7% & moneted on e printed circeit board 23,
The control means 49 forther comprises
a Jever 78 fixed to the movable part 42 and protruding
" throngh 2za openiog 43 on onc side 44 of the bousing 19.
Lever T8 with moveble part 42 sre vrged o a central
redeased or equilibrium position by spring means 47
which consists of a resilient wire 47 wound around the
pivot axle 46 and held in place by a pair of stops 49 fixed
to the movable part 42 and by another pair of stops 45
fixed to the baseboard 76,

FIGS. 2a and 2b are detailed views of the mechanism
and mowrting of the sopplementary comrol means £0.
The heschosrd 75 is moented on the printed circuit
board 23 and bas supporting sxle 46 on which the mov-
sble part 42 &5 pivotally monnted o rotse within an
angle determined By spring means €7 and the pairs of
s10ps 45 and 49. The movable pert 42 inchudes an innes,
concentric semi-circnlar slotted skivt 30, Al two aagy-
laﬂyspacedkuﬁonsopto—mnphpainmphcedgs
showa m FIGS. 2 and 2b Each opto-coupler pair
comprisc a light emitting diode (LED) 82 and a photo-
transistor 84 connected to the printed circeit board 23,
advantageously by soldering. The skirt 88 has a plural-
ity of slots B¢ cvenly spaced and the skirt 80 is posi-
tiomed to alternately block snd let throogh light emitted
by cach LED 82 to iss corresponding photo-transistor
84 a5 the lever 78 &5 operated. The angle between one
pair of opto-sensor 320, 840 and the othier 828, 84 is set
according 10 the slot density agopted for the skirt 80, o
that the pulses generated have a phase difference close
o %" as required to extract the motion sige information
out of these signals. The baschorrd 76 farther incindes &
fixed skirt portion 88 exiending circumferentially oaly
over a portion of the circnmferential extent as the slot-
ted skirt 80 and having two complementary fixed slots
90 each positioned between the photo-trapsistor 84 and
% fight emitting diode 82. Thus the fixed skirt portion 88
acts »5 ¢ diaphragm or mask to enhance resalvtion re-
gardless of tolerances obtained when soldering the op-
10-couples components to the printed circen board 23.
Utilizing saitable small opto-coupler pairs such as the
Motorota’s MLED71 and MRID701 and a slot width of
1 millimeter, a resohution of approximmely B0 transi-
tions in a %0* lever shift may be obtuined for a skin
diameter of L5 centimeters, which aliows a smooth
enough operation.

The movse 10 has been designed for right-handed
users. A lefi-hand monse is simply the mirror image of
the coc shown with the mirror plane being the central

o)
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35
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FI1G. 3 & 2 block diagram of the electronic circuit of
the mousc 18 according to the preferred embodiment of
FIG. 1a. The Ggore shows a conventional moose system
defimited by block 1, incloding an x-y wransducer assem-
bly 12 respomsive 1o movement of mouse ¥ aver a

65
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plane surface 28 of a pad. Although a mechanical mouse
isuscdasthe!nsisol‘thccmbodimmtsdmwnbaqiis
nmtheonlywnylheinvmﬁoambepactioed.ﬁnm-
duurmuynmybeoamhmﬁ:ltype,ﬁhm
disclosed in U.S. Pat. No. 3,541,541, referred to herein
above, or of the electro-optical type Be the one dis-
closed in U.S. Pat. Nos. 4,364,035 and 4,546,347 both o
Kimm!nseneialmyde\dueupabhduuingthc
mouse’s x-y movement is suitable e this trzpeducer §2.

Tnmdmruh:hccmbodimms!mhuem-
ates a set of two pairs of signals X1-X2 and YI-Y each
one 7 i siywdxmdyiﬂuenmulomnpo-
msofmmsmmmhumaxh&
the transducer 12, These oulputs &
quadrature pulse signals as displeyed i FIG. 4. Eack
quarter cycle represents an elementary distanos Ad
according 1o & predetermined scale. As i can be seen in
FIG.*!,tbtvariatimoﬁheﬁmk'mﬁ:znwgaha—
inud:qwe,d:gimuﬂthennu‘uid’omaﬁw
provided the signals have s phese difference close to 90°

TABLE )
X X2, Xlpet Motion Direction
X2y 4t
00 0 0
0 o -1
1] 10 +1
23] n x
0 0 +1I
o1 OF )
Lil] 10 2
[+)] 11 -1
10 00 —1I
10 or . z
10 10 0
10 n +1
n 00 2

1}
n
n

o1 +1
0 -1
il o

tn Table I the colwmn marked *X1,, X2,” represents
the signais’ status prior 1o detection of the transition 2nd
the column marked “Ki,,;, X2,..1” represenrs the
status efter transition. The third colomn 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 wsually nsed as apn €rvor signal indicat-
ing a transdocer malfunction.

Asshownin!-‘lG.S.bothpainowadYsigmlsm
read by paralle) inputs P2 through PS of a Jogic circuit
means 4 which processes the signals to detect mouse
motion according (o Table I and generates an output
signa) SO on an appropriate lead 5. This signal contains
the incremental x-y motion information which is trans-
mitted o the computer. FIG. 3 also shows two binary
(i.c., on-off) keys 6 blased via generic resistors R1. Keys
§ generate bimary signals A and B for inputs PO and P31
of the logic circuit 4 which encodes them together with
the x-y position signals transmiiting a composite signal
10 a computer for further processing.

Alhough output 5 has been yepresenied as consisting
of a single conductor, signal S0 may be conveyed in
cither parallel or serial format, via either conductor
means 36 or wireless means such as radio link, light
beam or imfrared radiation.

0
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Ouly two keys 6 are shown however the monse may
inclode more than two. The tcys_mbc_mednnial
switches but they may ako be capacitive switches, con-
ductive rubber switches or any other suitable type of

In the pecferred embodiment the supplementary cone
trol means 40 shown in block 2 of FIG. 3 generates a
third pair of control signaks S1 and S2 in the same for-
wat as the X1, X2, Y1 and Y2 sipnals generated by the
x-y motioa transducer, These control signets are gener-
ated in response to a displacement of the kever 78 from
its equilibriom position shown in FIGS. 12 and 96 to &
displaced position (FIG. 55). These signals are used o
control the scrolfing rate. Signaks outpas ST 2nd S2 are
respectively conmected to inpets P6 and P of the fogic
ﬁmﬁm!nﬂmm’m&emms&
group of conventional sigiats X1, X2, Y1, Y2

mhgicc&cuhmimbcam:npmu
coufignred with at Jeast one B-bit paraBel inpet port and
& sevind owtpnt port {or s para¥e] port eapible of exmilar-
hgn::ialm}.suﬂiasuummh‘suamhtg-
grmddrcnkwthe&z.ﬁo&thexvymoﬁmsipﬂs
nnunmmmwmmsxﬁm
xh:bhuryﬁgnﬂsAandBarmwtade!hough
thsdlmraﬂdpmd‘thcnﬁunmnpmawhc
read and processed rs described above.

In the preferred embodiment, the signal issued by
mSkhas&hlformtandmdebmdaumdcm
using a techaique described by John C, Hall in USS. Pat,
No. 4,866,602,

Amﬂhgwihistccm’qquhmmthmism
change m the state of the mouse, the moase logic circnit
wmezns gencrates u packet of three 7-bit bytes. A change
orsmcisd\:ﬁmdasanymmcmovememorany
change im the status of its binary keys. Each sransmitted
three-byte packet is an accumelation of all monse activ-
n)ﬂmhasmrredmumuﬂheprcmus
packei.'l'hcfoﬂowingTabkﬂslmthispﬁorun
packet format:

TABLE IT
B6 DS B4 B B B B
Bywd! 1 Let Riglt YT Y6 X7 Xe
Bye? 0 N X4 X3 o x X0
Byted 0 Y3 Y 1 Yt v

In this prior art format, B6 is nsed as a synchronizing
bit and is “1" for the first byie snd “0" for the second
andthirﬂbymsBils“Ld’t'md“Righl"iutheﬁrs!bﬁc
represent -the state of the Jeft and right binary keys 6
rupecﬁvdy.A“l”mprsansakcypimdandl"O”
represenls a key released. Bits X7 through X0 and Y7
throvgh Y0 represent incremental motion in the respec-
ﬁvezmdyaxisiaanm'smmpluumsigmdimegcr

Aecmﬂingto!heprtsmliavemion,lhcnbovepackct
strudurcismodiﬁedloincludenfonnhbmcmmvey
the incremental position information pertaining to the
supplesnentary control means 40. The resuliing strec-
ture is shown in the foliowing Table ITY:

TABLE Il
B Bs B B3 B B B
Byic } 1 Lefi Right ¥? Y& XT X&
By 2 ] X5 X4 X3 X2 X1 Xxe
Bye 3 [} b 41 Y Y3 Y2 1 Y0
Byies o 55 sS4 3 52 S S
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nesymhrouizingbitBSisalwws“D"intbcfmh
byte.BitsSSthmungOrep:mnhemglethclemn
hasbcenlmnuddncctbeﬂminionofmcpmious
packet in a two's ix-bri

compatibility
and allows & mouvse driver means ¥ de-
tcctwhutypeo{mnseiscmmecwdmmcenm

ment by the rest of the system. 15

program, mhgamwﬁcbmbasdmdﬁvingthc
cumrmpt&anﬁnuimmmdhﬁngﬁwy
control commands thercin, the
scrollimg commands wsing the mouse 10 of the fnvention
ishasedonmovingthemfmmanarﬁntrypud&m
inwchawayas:oappmxinmdydcﬁn:ammﬂ
pmmmmgﬁubkhampummmdm-

imﬂyﬂmnmﬂkguﬁmﬁmamﬂ&gm 30

donbymovhgthelcvcrﬁtosdecuhscmmngm _
and direction along the selected axis.

In 2 two-dimensional data space, the recoguinmble
panernsmreduccdtotwolincspaul}dmpecﬁvdyto

thcxmdysuunnxiaThnsthesu'ollingaxisissimp!y 35

setwco:ﬂhgmlhedmnﬁm:tcumpmnuhthcwmr
trail

Inathmc-dimcnsiona]dauspacc,:lhirdpaummy
bedd‘mcdmasmaﬂuwmnsdmﬁmdthcthidmn—

ingaxis(pu‘pmdicuhrmthemphm). £0

From a wser’s standpoint the resulting effect is that
the lweraclsssmcnmlaofthemmvmcm,
sinccthzscrollhguisisalwaysmbythcusa’sintcu-
tion expressed in the cursor’s trall dominant axis, This

mean:slhxtlhcasermydriv:thccmsoraﬂ_maﬁ

FiGS. 50 and 56 sketch show how

:ionsarcmicdomwiththcmcandmdhodonhc o

pmhmﬁomhﬂﬁ&awmwssisdisﬂ:ycd
before the computer receives a barst of Icrements!
scrolling commands genermted by the control means 40
oflbeinvcn:iou.lnFIG.Sbwindowss'isdisphycd

afncrmccompamhasuccmedmbcmds.ﬁc-ss

cordinglo(hcmctbod,inﬁ(}.iahcnsu'movcslhc
mouse slightly in the direction 55 he or she wishes to
scrolllhcwindow.andlhcmsormominmpmsew
that movement. The computer program »

dynamically
detecty ﬂacdominamaxisof(hecumlmilasamﬂwr &0

thcmousemwunmudsﬂsﬂnmnlﬁnguism
variable correspondingly. In FIG. 55 the user tures the
lcvu'ﬂlostxnd:cscmmug

IectedinHG.SaThckv:rdisp}amnunmcmad

ﬁomimhﬁﬁaleqﬁﬁbrinmptsiﬁmmuvlsmcmcmd 5

dircction of the serolling motion in the selected axis
Hence, the action of the supplementary  comrol
- means 40 of the invention complements the X-¥y Inotion

method For rsming 25

10
of the mouse 1o reach the desired field, virtnally extend-
hgthcmﬁalpohnhgﬁmcﬁmdtbcmbeyond
the screen boundaries. The x-y motion detector 12 con-
trols movement of the cursor 53 relative io the window

5 Sﬂtvhamybcdeﬁmdasﬂmphyﬁalwmrme-

leﬂemesnpplmtuyd:vbcwlﬂrcwﬁemq-
trols movemest of the window 58 relstive 10 ifs associ-
z&:ddamm(whthmmaybedcﬁnﬁnthclogi-
<2l cursor movernent),

o FIG. 6 s a block diagram of a computer system using

:h:mou:mdmh:doftheminm&m.Aspc-
cial mouse driver architecturr must be ased 0 translate
tbcsigmlssumztcdbythemlﬂﬁmmuningmd
cursar moveinent commends. The x-y signals gencrated
by the x-y transduoer phis the scrolfing mﬂm;fdw
gencrated by the supplementary control means
mense are processed to alow the user to control the
ﬂﬁxgopuxﬁmhﬂ:recmnﬁngtshgkmlﬁng
mdmmﬁmmaﬁuwmpusiﬁon.
I'h;sigmlmdbythclogiccimuk!miﬁng
o the scrofiing control means 40 & by pro-
(mi:gdtmﬂmm”ufﬂ&ﬂwbichwmpﬁw
timﬁmﬂrwﬁgmkmcdbythekvcr
position detector. Circoit mesns 92 generates a First
ompat proportional o the displacement of the lever T8
fnnksqﬁﬂriummwﬁchisfcdmlmolﬁng
timingmc&cnﬂmﬂwhichpmdma
periodic signal having a raic which is a fanction of its
mmwmnmmm
signal which is a flag signal representing the sign of the
l:vu’scﬁ:;ﬂmcntfrmilsequﬂibﬁmposiﬁonwbich
represents the scrolling diection within the selected
8103 and which is inpat directly into a scrolfing incre-
menta) commands generator circuit means 93, The
mwmﬁmmﬂma

adjostable rate under user control These scrolling com-
roends are communicaied to the application program
throngh a saitable software path, by similar means as
the corsor comrol commands.

Thcx—ysiguahgcuancdbylh:m'sx-yhans—
duc:rllmby—pmwlhcappihﬁmpmgnm%or
H&Gwmh‘u!ﬁng(hccnmrmmmashisusn—
aﬂydone.Ampyofth&signakishpnloprocming
c&mﬂmmnwhichcmuiussuﬁwcalgmﬁhmfor
d:tu:ﬁngﬂmdw:inmuis(xory)nfmcwm’smﬂ
askismvudumﬂrdﬁplaymmxmompmof
procem'ngc&cuitmunsﬂ'snmvuiabledymmi*
caﬂyupdawdmrdbaﬁwdomﬁmnuis(unscmning
axis variabic).

The scrofling incremental commands generator 93
incledes software routines that generate the corre-
sponding incremental commands on receiving the
scrolling strobes generated by serolfing tinging genera-
tor circujt weans 94, in accordance with the status of
the scrolling axis variable and the scrollmg sign varisble
to delermine the corremt scroffing heading (north,
south, east or west). The cutput gencrated by scrolling
incremental commands generator 93 is linked to the
availzhle incremental scrofling romtines of the applica-
tion program to generate the correspondimg visual ef-
fect on the compwter’s screen. This result s summarized
in the following Table IV.
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TABLEIV ingina“z‘uisia&])dmwoes(e.g,,amm
Outpat sheet program).
Incremental Scrolfing In ordder to detect the patterns a groop of four param-
Dominant Axis Levers Displacement Coremsads mmmbymmmﬁﬂdlhse

X + .

x - -

Y

; * !
T‘hcalgmitbususedforddecﬁngthedmﬁwnuis 10

of the cursor trail are based on sampling consecutive
cursor positions at a fixed rate and stosing them in 2
two-dimensional shift register data structure, to koep
track of the cursor trail as it maves over the screen. For
thatpurpose.lhesyﬂmminebdeuu!-ﬁmcbck
means 97 wsynchrmimthcsmpﬁngm Since
lhemthodisbasedmlnﬂyzinghckwuﬂsindmeﬂu
position es the origin, only the incremcatal
information is stored in the shify registes. At each monse

]

loput event, circuil means 91

ﬁongmmmdbyﬂ;emonsemvmbﬁweenm

consecuﬁvcml—ti:ncdockevml"h:ilfmmi:um

s:nredintheniotlhcshiﬁmgimristbenm
mmwmmmmm
ﬁ(hminpwec&s'mgcimuilmeansﬂlhcnml’ymthc
hformionﬂmvdhtbes!ﬁﬁmgiﬂu!odﬁeum
ddhedpaﬂumwbeimmzdasamlﬁagnism

Mthougham!-thneclockisthemukaﬂymdcdm
track successive cursor positions in time, it is not needed
ifasexialfmumisnsedhnmcmmmﬂmﬁonlinkbb-
lween the mouse end the computer, since the -timing
inromnﬁonkimp!idtinthcdmahmmﬁsbn\docity
set for the link- In this case, the incremental motion
Counts contained in the data packets comprising the
seﬁa]fomalcmbediruulynorcdh!heshiﬁmgistu
data structere obtining the same results while requining
less computer resources.

FlGS.?aand‘Ibsbowtwoumpluofposibl:mr—
sormjecwﬁm.ﬂ(}-‘lashomthelmﬂmwdbym
almost horizontal cursor movement whilke FIG. 7
shows the trail generated by a circolar cursor move-
ment. In these figures the position of the cursor at say
givmtimc“l,‘isshow;:sashadedmow.andlhc
previouscwsorposiﬁonss:omdinthcsbiﬁregiaerm
drawn in broken lines corresponding 10 previoes times
“t—1") "la—7", “ta—3", . . . and 50 On.

A number of parameters can then be calenkated from
the information prescnt in the shili register at cach real-
time clock event to detect the patiern “drawn™ by the
uscr with the mouse movement.

In paniicular for the scrolling contro appiication
disclosed herein, cnly two patterns arc needed corre-
sponding to the horizontal and vertical cursor move-
ments (i.e, the x and y selected scrolling axis). A forther
enhancement cau add a thivd pattern to aflow the scroll-

15

Teslation 5

35

40

45

50

55

60

63

perameters and their definitions is as foflows:
sadx: sum of the absohute values of the shift register
contents in x direction;
sady: sum of the sbsolute valves of the shift register
tents in y direction;

asdy: absoluie value of the swm of the shifi register
comtewts in y direction.

I & two patters code is wsed (e, only x o y detec-
ﬁm).thcalamithmmsimplyhuedmmthc
magnitades of asdx and asdy. It is easily seen that the
greater of both gives the dominant axis of the cursor's
n:i.mw::smmpmdbmodyaﬁs
m&whﬁmmmmm
diecti:nismbythelev:r?ﬂtﬁsphcememﬁpto
allow a tight control and rechace mrause movement dar-
ing the operstion.

Foralhmmmdc(i.e..:-y—zsuolliag).lsim-
Ple spproach i to define a more restrictive criteria fo
detecy the x and y axis io order o diffcrentiate these
cucs&maﬂinddd’tuhase(i.:..thc‘z"uis).%
appmachmistshdﬂect‘mgaﬁmmﬁun(xory)as
amﬁy“anm"wcnbehavedmlwmﬂmr
motion (Lc., not oblique).

Sech well behaved mctions satisfy the foliowing
CquALions: .

Horizontal motion:

smlz>sady * K {n

sdx <asdx * K2 (¢4

Vertical motion:

sady>sad * K| {1y

sy <asdy ¥ K2 @

Equations 1 end 1' guarantee that the sum of the
absofutes values of the incremental translation motion
units in one axis arc K1 times greater than the corre-
sponding sum # the other axis. This guaraniees that the
trail i sufficiently borizontal or vertical, being the
suictress of the test given by the value sssigned to
cofstant K1,

Equations 2 and 2’ gearantes that the trai & clean
mghinthcscnsctbntitbasbem"dnwn“injuslonc
direction straight forward (not in 2 back and forth fash-
ion). The value of constant K2 grades the strictness of
the tast.

Thus she mouse driver updates the contents of the
shifntgislamdrc—cﬂcuh:ﬁinqulimcthesecqua-
tioss 10 determime (he panern present in the corsor's
motion path across the display means, o update the
scrolling axis status variable,

Hence, if the user moves the mouse i one clearly
horizontal or vertical direction, the dominant axis stzius
variable is set 10 either “x™ or “y* respectively. If the
oser “draws™ a circle or any other similar figare
through the mousc movement none of the equations is
safisfied and the alternative “2™ axis is assumed. The
scrolling direction status variable is sel accordingly.
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In practice, initializing the constants K} and K2 w
the value 2 has proven 10 be effective to provide a clear
enough differentiation between the three cases, using &
10-stage shift register and a time base of 30 milliseconds.

The flow charts corresponding 1o the alporithms
disclosed are shown in FIGS. $and 9. FIG. Bisthe flow
chart nding to 2 two-pattern detection algo-
rithm. If the part of the flow chart of FIG. 8 after the
point marked “C™ is replaced by the flow chart of FIG.
9. the resulting flow chart corresponds to a three-pat-
tern detection algorithm.

While the invention has been ilhustrated and embod-
iudinamonsefomoncun‘entcumrpos‘:tbnmdcursor
control, it is not intended 1o be limited to the details
shown, since varions modifications and  structural
changes may be made without departing in any way
from the spitit of the present invention.

Without rmtbermalysis,thefougoingwﬂlwﬁm;r
mealthegistofﬂwpmcmhvcnﬁonthatotbmm.
by applying current Imowledge, readily adapt it for
various applications withoot itting featnres that,
from the standpoint of prior art, fairly constitnte essen.
ﬁa!clnracterisﬁcso(mcganeﬁcorspeciﬁcaspoctsof

this invention.
Whiat is claimed is new and desired 1o be protected by
the appended claims.

Letters Patent is set forth in

We claim:

1. Mouse for interactive operation of a computer, said
computer having display means for displaying informa-
" tiom t0 ag operator of seig computer, s2id mouse com-

prising

s first transducer means for generating x-y position

signals for controlling movement of » cursor on
said display mcans in response 10 movement of said
first transducer means by 2 hand of an operator,
and

supplementary control means incloding a sccond

transducer means for generating supplementary
control signals for controlling scrolling operations
for moving information entitles displayed on said
display means, said second transducer means in-
cluding a displaceable body and spring means con-
nected 16 said displaceable body 1o spring-load said
displaceable body so that said body is urged into an
initial equilibrium position by said spring mesans bot
is displaccable from said equilibriom position in
either of two directions by a digit of said hand of
said user, szid second transducer means being
structured 50 that said supplementary control sig-
Bals vary with a displacement amount and displace-
ment direction of said body from said equilibriom
position so that a rate of moving said information
entities on said display means can be varied with
s2id displacement smount and a direction of mov-
ing said information entities can be selected accord-
ing to said displacement direction.

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

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

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

5

10

: 14
5. Mouse as defined in claim 4, wherein said pivotable
lwpm&uduhmnyfromnidboushgsonlobe
easily operable by s thumb of said hand of said user.
&Mmseusdeﬁnedincllimﬁwhuciusaidspﬁng
means comprises 8 V-shaped spring element in said
housing, said spring element aving V-arms and a ver-
&ex portion, seid vertex portion being secred to said
bodyinthcvidnitydsaidpivmnﬂcmdsﬂdv-arms
shutting against stationary stops provided in said hous.
irgmnrgenidbodytowuﬂaidi:ﬁ!ﬁlmuﬂibﬁnm
position, bur said body being displaceable from said
equi]ibﬁumpositionincithaoftwodimcﬁmsbynid
lever.
7. Mouse as defined in claim 6, farther comprising a
and & printed circuit board including Jogic
circnit means, said baseboard being a fixed 1o said
printed circuit board and said pivot axle and said sta-
tionary stops being attached to said baseboard so as to

- simpfify assembly and minimize tolerances.

x
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S.Muuscasdcﬁnedinc[aim‘l.whadnniddisplwc-
able body comprises said Jever and an wpproximstely
semicircular part sttached to said lever, said semicircu-
hrpnnhavingmintemalslouedsldrtomxialmm‘d
pivot axle, end said baseboard having rwo optocouplers
solderedthcremmdmmmctede]ccn'icaﬂymﬁtlogic
circuit meaps of sid printed circuit boare, cach of said
optocouplers comsisting of s Eght souwrce and Light
detector, and said baseboard alsa having a complemen-
uryﬁxedskirtpcrﬁonprovidodwithtwoﬁxed&lots
light sources 50 a5 to ahternately block and pass light
from said light soarces to said light detectors, said logic

, circuit means generating » digita) lever position indicat-

ing signal, when said lever is displayed from said equi-
Bibrivm pasition, indicative of the displacement amount
and the dispiscement direction.

9. Mouse for cursor pasitioning and scyolling in inter-
active operation of a computer system said monse com-
prising supplementary control wmeans producing an
electronic signal for scrolling and connected to com-
puter means opersted by an operator in an interactive
manney, said computer means having display means and
displaying data and/or program units on said display
means during operstion,, sakd clectrooic signal being
converted to scrolling commands i said computer
means to move said data and/or program units on gaid
display means, said supplementary control means in-
clading 2 movable body moveable in either of two dis-
placement directions by a digit of 2 hand of the operator
against spring means from an equilibrivm position over
a range of displacement amounts, no electronic signal
being gencrated when said movable body is in said
equilibsivm position, said electronic signa! has a signal
strength varying with said displacernent amount of said
movable body from said equilibrivm position a1 least
over & portion of said range of sad displacement
amounts and said electronic signal slso 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 amouat and 2 direction of
moving said data and or/program onits can be selected
according 1o 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 a 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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movnblebodyandﬂidmhcrdecuonica’gmls
being input 1o sai¢ computer to move & position
nnd/orunitindieatingmmsmossmiddhplay
Gieans. .

lﬂ.Momasdcfmedinchhn!.fuwcompﬁshga
housingmdwhm:insaidmovablebodym'ssa
lever protruding from  said bousing and pivotally
mountedinsﬁdhmﬁngmnpivmaﬂqsidkwbdng
sthcdsuasmbcmsilyowlblcbytthumbd'tbe
Operator, and said spring means

n.Momeasddhwdiuclaimlﬂ,fuﬂhwwmpriﬁug
acircnitbouﬂinnidbwsingnndhvhgmdﬁvcr
means, s3id pivol axle being attached 10 spid circnit
ﬁgnﬂgmmﬁagmmmmeddmmsmaaﬁngz
digﬁa]levermmkmsigm!wbmnth!ly
a displacement zmonmt of said evey

12. Method of operating

from said eqailib-

operation, binary contyol mesrs for
Benerating binary control commands for
snpplunmmymo!mms&rmhgumpph-
mentary controd signal of variahle si ¥
undamddsﬁdm,mdcmmmnm

contro] sipna) by opcration of ssid sup-
including generating of said scrolfing commands includ-
ing the steps of:

a}amtyzhngptmﬂofsaidcursormpeﬁod’u:ﬁmc
imervals;

b)dmmiullyseningasmﬂsvnriablemrdhgma 55 .

dominant axis of said cursor trai at said time fmer-
vals; .
c) according to the status

varisble determined in step
b), setting a scrolling

axis to a direction option, said

5

2

proportional o 25

said computer, 35

control means by swid uscr, sakd method 50

direction options including an up-down option; a &)

{efi-right option and a m-gut option; and

65
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d) scrolling in a scrolfing direction slong said seroll-

ing axis determined in step c) according to a sign of

s3id sopplementary control signal and the status of

said status varinble.

13. Method as defined in claim 12, forther comprising
scrolling in said serolfing direction sf 8 rate determined
by said magnitnde of said comrol sigaal.
4. Method o5 defined i claim 12, wherein said sup-
picmentary control signal & & periodic sigal and com-
uﬁngwdﬁnghszﬁsudﬁngdﬁmﬁmuamc
determined by said period of seid periodic signal.
35, Method as defined #n claEn 12, whereis ssid ana-
Iyzimg ichwics determining a position of szid carsor os
said dsplay means at said periodic thne intervals in
terms of a coordinate system consisting of a plenfity of
cartesian coordinates desermined by & piurshity of carte-
san zxes.

16. Method as defined in claim 15, wherein szid se1-
ting of said scroffing is such that said scrolling occurs
along the one of s2id cartesian axes along which a cur-
sor position difference. during travel of said carsor along
ﬁduﬂkhrw_dmmhwmﬁﬁmdﬁh—
ence slong the other canesimy axes.

7. Astangement for operating a computer in an in-
mﬁwmbyam.sﬁdmymuindudﬁlga
dkphymmammwsﬁdmpma.
nﬁmomwiﬁugmmfumx-ym
mﬂmmmaﬁrpnsﬁniugsmr
at any of 2 phurality of positions displayed om said dis-
play means doring mteractive operation, binary control
mwmmhmﬁng
aﬂm’kmmymolsignl‘ of variable sgn and
magritode under control of said wser, and commuznica-
tion meeans for itling sxid movemest information
mmmmm»mm
programmable circuit mefms 0 szt computer for gen-
mungsud&phyms,saddiq)hymmcludmg

comprising:

means for aealyzing a trail of said cursor at periodic

time imervals;

means for dynansically setting a statos variable ac-
cording 10 8 dominant axis of said carsor irail at
said] time micrvais;

mmfortdﬁngnsanﬁngnisioad&u:ﬁmopﬁm.
seid direction options incloding an up-down op-
ﬁmahﬁ-ﬁgluopﬁonwdnh—omoptionlc-
cording 10 the status variable determined: and

means for scrolling in a scrolfing direction along said
scrolling axis sccording (o a sign of said supple-
mentary control signa) and the status of said status
variable.




