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UNITED STATES DISTRICT COURT
MIDDLE DISTRICT OF FLORIDA
FT. MYERS DIVISION

F & G RESEARCH, INC.

CASE NO: w"?»
2. O _c¥_- \OB -

em——

Plaintiff,

¢
a3

ME
AR
O

LHAOT 10N

VS.

NOIS!

¥
JIREERR
06 :1 Wd (/B¢ 8344u0¢

LOGITECH INC.

S A AL T A A N T T S

Defendant.

COMPLAINT AND DEMAND FOR JURY TRIAL
Plaintiff F & G Research, Inc. (“F&G”), by and through its attorneys, for its Complaint

against Defendant, Logitech Inc. (“Logitech”), hereby demands a jury trial and alleges as

follows:

PARTIES

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

principal place of business in Naples, Florida.

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

the State of California, with its principal place of business in Fremont, California.

&
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JURISDICTION AND VENUE

3. This Court has subject matter jurisdiction over this action under 28 U.S.C. §§
1331(c) and 1338(a), in that this is an action for patent infringement arising under the United
States Patent Laws at Title 35, United States Code, 35 U.S.C. § 271 et.seq.

4. Defendant has committed acts of patent infringement in the Federal District for
the Middle District of Florida and elsewhere throughout the United States.

5. Venue is proper in this Court under 28 U.S.C. §§ 1391(c) and 1400(b), in that
Defendant is subject to personal jurisdiction in this district, and Defendant has and is committing
acts of infringement in this district.

PATENT INFRINGEMENT

6. On August 1, 1995, U.S. Patent No. 5,438,331 (“the ‘331 patent”) was duly and
legally issued to Federico G. Gilligan and Fernando D. Falcon for an invention entitled
COMPUTER KEYBOARD WITH DIAL FOR ENTERING REPETITIVE DATA AND
COMMANDS. F & G is the owner of the entire right, title, and interest in and to the ‘331 patent
by virtue of assignment. A copy of the ‘331 patent is attached as Exhibit A.

7. On information and belief, Defendant is willfully and deliberately infringing the
‘331 patent by manufacturing, using, and selling within the United States or importing into the
United States its various lines of keyboards. Defendant’s lines of keyboards include without
limitation the Logitech Elite series, the Logitech diNovo Media Desktop series, the Logitech
Cordless Desktop series, and the Logitech Cordless MX Duo series.

8. The Defendant’s infringing products are being manufactured, used, and sold
without permission or license from F & G, and Defendant will continue such infringement unless

enjoined by this Court.
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9. The Defendant’s products fall within the scope of at least one claim of the ‘331
patent, constituting acts of infringement of the same patents. The sales of the various Logitech
lines of keyboard products in the Middle District of Florida and elsewhere throughout the United
States, are direct infringements of the ‘331 patent.

10.  Asadirect and proximate result of Defendant’s infringement of the 331 patent,

F & G has suffered and continues to suffer damages and will continue to do unless the sales of

the infringing products are enjoined by the Courts.

WHEREFORE, F & G respectfully requests judgment 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
‘331 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.

Respectfully, submitted

By: | ﬁﬂy
Allen D. Brufsky, U
FL Bar No. 133980

abrufs@aol.com
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ALLEN D. BRUFSKY. P.A
475 Galleon Drive

Naples, FL 34102

(239) 261-9393

(239) 261-9696

Attorneys for Plaintiff
F & G Research, Inc.
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571 ABSTRACT

The computer system includes a keyboard having a
plurality of keys mounted in a supporting frame; a scan-
ning device for sensing activation of keys; a processing
device for generating commands and data units from
status changes of the keys; a communication device for
transmitting the generated commands and data units
from the processing device; a rotatable dial having a
center, a rotation axis passing through the center and an
exposed operating surface and rotatably mounted in the
supporting frame 50 as to be rotatable by contact of at
least one finger of an operator with the operating sur-
face at a plurality of radial positions spaced from the
center of the dial; a rotational transducer device for
generating an output signal according to an angular
rotation speed of the dial in predetermined incremental
angular units; a device for generating the sequences of
repeated commands and data umits from this output
signal and a2 device for modifying the sequences of re-
peated cornmands and data units by activation of the
keys when the dial is rotated by the operator.

9 Claims, 8 Drawing Sheets

AR R.
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COMPUTER KEYBOARD WITH DIAL FOR
ENTERING REPETITIVE DATA AND
COMMANDS

BACKGROUND OF THE INVENTION
This invention relates to computer input devices, in
particular to keyboards. A computer keyboard gemer-
ally comprises a phurality of keys mounted on a substan-
tially horizontal panel, for entering commands and data
umu(n.e,chamm)mmaoompnterowcmnpm
display terminal. Each key is mechanically engaged

with a binary switch (i.e., on-oﬂ‘sthch)eonﬁgmmga'

switch array that is periodically scanned by an elec-
tromic circuit to sense the key’s status and transmit a
corresponding code (called scan code) to 2 computer
system, when 2 change in the switch array status is
detected.

This invention relates 1p a2 new computer keyboard
comprizing additional non-binary means to improve the
working condition of 2 keyboard operator and acceler-
ate some tasks during operation of computer programs.

Computer keyboards are used in almost any kind of

mﬁmﬂy&omtheﬁmspmmupmtheprmm
ofthemthcoﬂychangsbmghmmwmmkey
Iayouts and modifications in key shapes and switching
mechanisma. At the time of the present invention, we.

know of no sigaificant keyboard improvements on op- 30
enhancements.

crational features or functional

Computer keyboards generally include: a first group
of alphanumeric keys, used for entesing textual, nu-
meric and ion data, a second group of keys

punctuation
generally called “control keys”, used for controlling 35

some program functions implemented in most of the
programs (e.g., HOME, BND PAGE

2
ing, etc. This is primarily because user interfaces had
evolved from command line keyword oriented inter-
faces to more friendly, visual feedback interfaces con-
trolled by a limited group of keys (or alternatively by
another kind of computer input device e.g., a mouse).

For example, in former editing applications, 2 special
screen area was assigned to enter program commands
by typing one or more keywords in it. However, con-
temporary editing applications tend to use a single key
to switch a main menu displaying all available com-
mand options, and a particular command can be se-
lected by typing the arrow keys repeatedly ontil a de-
been almost uniformly adopted in the software industry.

On the other hand, when tasks included in the first
group arc performed, this phenomenon is not as fre-
quent, becanse the statistical distribution of alphanu-
meric keystrokes in most applicatiops is substantially
constant so that the probability of repeated keystrokes
of the same key is far ower.

‘We have also observed that repeated activation of the
umekeyinaeompmbyboudmmumfm-
able tension in the operator’s hands and wrists that
frequently causes fatigue in the operator and results in
productivity loss, It is believed that this tension excess is
due to the lack of movement compensation between
fingers and other parts of the hand when performing
repetitive typing. This belief is supported by the fact
that this tension does not appear when typing for exam-
ple a piece of text, which normally has a relatively
constant letter probability function.

A widely used approach for this problem is the auto-
repeat method (generally called “typematic™) imple-
mented in almost all computer keyboard application.
The auto-repeat method comsists in automatically re~
peating the scan code corresponding to the key being
pressed at 2 fixed rate, when the key is kept pressed at
least for a pre-determined time period.

hbdedFl,Fz,FS,etc.)mdafourthgrmpcompmg 40 Although it represents an improvement, significant

a set of four keys generally called “arrow keys”, gener-

allyusedtoselectannemﬁ'amahst.oonn'olacnmr's
position, etc. In almost all computer keyboards, a spe-
cial control key gemerally labeled “ENTER” is also

provided, usually uvsed t0 communicate the computer 45

" that a certain data entry or control task it completed.
In normal operation of 2 computer keyboard, com-
munication between operator and machine comprises
tasks that may be grouped in two main groups:
1. Data entry tasks, and
2 Control and command tasks.
In operating many contemporary programs using a
computer keyboard, a significant portion of the tasks
included in the second group require intensive ose of a

certain group of keys, generaily in a repetitive fashion, 55

in bursts of repeated activation of a single key. This
group of keys mainly comprises the arrow keys, and
secondly the control asd fenction keys. Moreover, the
repetitive bursts generally appear as a sequence of sev-

eral bursts of repeated activation of keys that have func- 60

tions inverse to each other (e.g., PAGE UP/PAGE
DOWN, ARROW LEFT/ARROW RIGHT, SPACE
FORWARD/BACK SPACE, etc.), usually withiz 2
successive approximation to a final state.

This phenomenon may be observed in almost any 65

kind of modern computer application, but mainly in
highly interactive apphications running in personal com-
puters, like programming, text editing, spreadsheet edit-

enough for it to become widely accepted, this method is
not all that comfortable and efficient, mainly becanse
the auto-repeat rate is given by a fixed time reference
and hence it is not capable of providing speed and preci-
sion simultaneously, That is, a high auto-repeat rate
sacrifices precision and a low one gives good precision
but is slow. This nnavoidable speed-precision trade-off
leads the operator back to fepetitive typing because
vsually it is the only way to get enough precision in
most tasks. Moreover, throughout a certain computer
operation session, different auto-repeat velocities are
needed depending on the particular task being per-
formed; this is a t not satisfied by the auto-’
repeat method which lacks this flexibility. Still another
disadvantage of the auto-repeat method is that the initial
period preceding the anto-repetition function produces
some uncertainty in the number of repetitions gener-
ated. This is because if the delay is too short it may
produce undesired keystrokes, and if it is too large, it
produces an uncertsinty about the instant in which the
repetition will begin, reducing the chances of precise
control even more.

This accumulation of effects leads average keyboard
operators to perform, or at least complete, a lot of oper-
ation with repetitive typing, since it appears as mentally
less distressing although, in the long run, it strains one
physically and psychologically, perhaps unconsciously.
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Consequeatly, there is a need of an improved com-
puter keyboard, capable of performing this kind of op-
erations more efficiently, to improve the work condi-
tions of a computer keyboard operator and enhance
productivity.
SUMMARY QF THE INVENTION
It is a basic object of the present invention to improve
the work condition of a computer keyboard operator,
replacing vertical up and down finger and hand move-
ments (due to repetitive typing) with a more ergonomic
and comfortable movement.
Anoﬂaerobjectot‘thepresentmvmnomstoredm
time speat in some tasks while operating a compucer
program with a keyboard.
Anotherbmcob;ectoftheprmntmvenﬂon:sw
improve the user interface provided by a computer
hcyboaxd.byenbmangmcmmnandanddmmermg
capabilities.

Another object of the present invention is to reduce 20

themkofhand,ﬁngermdwmtmw

"with computer keyboard operation, by providing an

improved and more ergonomic way of eatering repeti-
tive commands and data.

Another object of the present invention is to provide 25
an improved keyboard having all the features stated -

above that can be manufaciured at a substantially low
incremental cost.
Another object of the present invention is to provide

a computer keyboard having all the features stated 30

above but substantially maintaining the format and ap-
erating characteristics of a.conventional keyboard.
According to the-invention, the improved keyboard

having the features set forth above comprises 2 conven- .
tional keyboatd in which the fixed time reference of the 35

auto-repest function has been replaced by a mannally
gmumdnmngﬂgnal through operation of a dial
engaged with a rotation transducer

Thednhsroutabiymanmedwuhmrouﬂonm '

4.
without pressing any key, for fast issuing of very fre-
quently used commangds..

BRIEF DESCRIPTION OF DRAWING

FIG. 1 is a plan view of a personal computer key-
board incorporating a dial and other features according
to 3 preferred cmbodiment of the invention.

FIG. anmla:gedpaspecnvcmofapommof
the keyboard of F1G. 1 incinding the dial.

FIG. 3 is a cross-sectional view of the dial according
to an embodiment of the invention.

FIG. 4 is a time-chart showing hinary signal wave- .
forms and phase relationships at the output of the trans-

FIG. § is a block diagram of the keyboard of the
mvmﬁon,inclndingthedialandfmocinedumsducet
hardwaxe:ooordingtonﬁrstembodimmtoftheinven—
tion.

FIG. 6 is a flow-chart illustrating 2 program routine
embodymgtheopu‘monalspedsofthckeyboardof

FIG 'Iunblockdugnmof:bekeyboardofme
invention, including tive dial and associated transducer-
hardware according to a second embodiment of the
invention.

FIG. 8 is a schematic representation of a possible
trayectory of a finger point of contact through 2 plural- -
ity of radial positions.

FIG. 9is a plan view of the keybaard portion of FIG.
2, representing a particular arrangement according to a
preferred embodiment of the invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows a preferred embodiment of 2 keyboard
10 according to the invention, based on a typical key
layout widely used in PC keyboards. In particular, the
keyboard 10 includes keyboard sapporting frame 12, a
main alphamumeric pad 20, a numeric panel 22 Jocated:

substantially perpendicular to the keyboard plane, ex- 40 to the right of panel 20, generic fanction-key panel 24

posmgonzohumfacawnsmbemgagablcaﬂnger

device, i.e., response per finger travel distance,

on the radial position contacted. In other words, the 45

farther the radial position of finger contact from the
center of the dial, the less sensitive the response to a
given amount of finger travel

From the outpat of the rotation transducer, a pulsing

ﬂgmllsdmvedmdlmﬂveofthcanguhrspeedofthcso

dial measured in predetermined incremental angular
units, plus an additional binary signal indicative of the
sign of the rotation (i.e., clockwise or counterclock-
wise). The dial can be rotated without himit and oper-
ated in combination with one or mare keys for entering
bursts of repeated commands and data units t0 a3 com-
puter, the number of repetitions as well as the repetition
rate being under tight control of the operator. Further-
more, the dial can be rotated back and forth to switch

two scan codes associated with each key, so that the 60

scan code generated in repetition mode is dependent on
the dial rotation direction, enabling fast switching be-
tween two different commands associated with a single
key (useful for commands having inverse responses to
each other).

Auxiliary keys may be used in combination with the
dial for performing special functions. A pair of defanlt
scan codes can be generated when the dial is rotated

placed above the main panel 20, arrow key pane! 26 and
control key panel 27 placed between the main panel 20
and the numeric panel 22.
Aoomdmgmtheptmmvenﬁm.theheybmtdm
includes a rotatablé dial 30 mounted on keyboard frame
12 with its-rotation axis 29 oriented substantisfly per
pu\dmhrmthcphnedeﬁnedbyﬂnkeypmk,whwh
may freely rotate with relatively little friction. In the -
preferred embodiment, the keyboard 18 also comprises -
an auxliary key 32 for switching a pair of scan codes
associated with very frequently used commands, spe-
cially shaped to be opexated by the thumb of the opera-
tor’s hand in 2 way that both dial 30 and key 32 can be
simultaneously operated with the thumb and fingers of
the same (¢.g. right) hand. Also shown in FIG. 1 is an

this set of keys 34 is placed on the left-hand side of the
keyboard 10 so as to be operable by the other (left) hand
of an operator.

FIG. 2 shows a more detailed view of the dial 30 and
the auxiliary keys 32, mounted on the keyboard frame
12 and surrounded by the main key panel 20, the arrow
keys panel 26 and the numeric key panel 22, thus config-
uring an advantageous arrangement as will be explained:
further on herein. As iflustrated in FIG. 3, the dial 30 is
mounted over a stepped opening 31 in the top 13 of the
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keyboard housing. The opening 31 has a concentric
outer step where dial 30 just fits in s0 as to keep dust
from getting inside the keyboard housing 10.
FIG. 3 also shows a preferred embodimeat of the dial

piece of material and
kcyboardsu'nctnreswellknowninthcart.'rhedialso
may be manufactured as a knob 50 with an ele-
vated top flat portion 70 and a sloped conical peripheral
pomonﬁsnutoapptonma‘dyﬁtmahmuplhn
for casy and reliable of the dial 30 with
any or all fingers of the right band of the operator. Since
the conical portion 74 was conceived to allow a precise
and slow operation of the dial, it has proven useful to
use a rugged surface or a plurality of protruding ele-
meuts as radial strips or the like. However, for the cen-
tral portion 70, a polished surface (e.g., acrytic) is pref-
erable, since it allows a perfect tracking and at the same
time provides a smooth and uniform contact surface.

Inside, the dial 30 comprices a shaft 52 posted on the 20

center of internal suxface 54 of the knob part. The shafi
52 is mounted on 3 bushing 56, fixed 1o the bottom 62 of
keyboard housing 10. The dial mounting prefecably
includes a circomferential xecess 38 in the shaft 56
which receives a resilient latch 59 so that together they
hold the dial 30 in place on the keyboard. This mount
has the advantages that, for one, it is casy to insert and
remove, cnabling nearly instant mounting in the key-
board manufacture and sssembly process and, further-

25

more, features low static friction which gives it just the 30

right resistance so that it can be easily and precisely
turned by the operator with hardly any effort.

Going back to the shape of the dial 38, the conical
portion 74 folds back at the onter edge and then down-

6
signals X1-X2 at two different points in time defines a
transition and provides motion direction information as
summarized in Table 1 herein below.

TABLE 1

Xlpsr,
+1

00
01
10
11
00 +1
o0 [}
10 x
i1 -1,
00 ~1
o1 x
10 [
11 +1
00 %
ol +1
10 -1
1 0

Xip X2, Matioa Disection

[
-1
+1

x

In Table I, the column marked “X1,,, X2,” represents
the sigual status prior 1o detection of the transition and
the column marked “X1,41, X244/ represents the
status after transition. The third column shows the in-
cremental signed value of the motion detected. Transi-
tions marked with an “x™ are not possible in the scheme
of PIG. 3 and may be used 23 an error signal indicating
a transducer malfunction,

FIG. 5 shows s block diagram of a preferred embodi-
ment of the electronic circuit onboard the keyboard 10.
As shown in FIG. §, signals X1-X2 are read by parallel
inputs PO and P1 of logic circuit means 42, which pro-
cesses the signals 10 detect the dial rotation according to

wards at a tight angle to form a lower cylindrical skirt 35 Table I and calculate the angular units rotated accord-

57 which i3 supported above a printed circuit board 66.
The bottom edge of the skirt 57 is slotted s0 as to form
2 continuous line of rectangular openings all the way
round the skirt 57.

Aauconvmumal.thnmrcnnbmrd“honsumew

preferred embodiment of this invention, the circuit
board 66 also supports a pair of opto-couplers 68 (only

one of which can be seen in FIG. 3) for seasing dial 45

rotation. More precisely, the 68 are
placed on the board 66 relative to the opening 31 so that
the cylindrical skirt 56 fits into opto-coupler gaps. Thus,
any rotation of the dial 30 results in passage of openings

through the opto-coupler gaps. Each of the opto-con- 50

plers 68 issue pulse trains contains information regard-
ing direction, rate of torn and incremental angle of turn.

Therefore, the slotted skirt 57 together with opto-
couplers 68 form a rotational transducer 40 represeuted

in the block diagram of FIG. 5. As the dial 30 is rotated, 55

thcomo—conplusﬁgencmcapmrofsgnak)ﬂ—xz.
representing signed incremental rotational movement of
dial 30. The opto-couplers 68 are moonted on printed
circuit board 66, for instance by soldering, at two angu-

larly spaced locations relative to the dial shaft 52 as to 60

geuerate synchronous quadrature pulse signals accord-
ing to a widely known rotation transducer technique as
displayed in FIG. 4.

Each quarter cycle of signals X1-X2 represents an

clementary angic DA according to a predetermined 65

resolution. As can be seen in FIG. 4, the variation of the
signal status taken together m cach quarter cycle gives
all the motion information. A change in the status of

ing to a predetermined resolution. Logic circuit 42 de-
rives an internal tizning signal for each rotstion angular
unit detected for triggering trapsmission of the corre-
sponding scan codes when a key is pressed (or the de-
fault scan codes if no key is depressed). Logic circuit 42
derives an additional internal binary signal indicative of
the sign of the rotation, for selecting the corresponding
smeodethhmtheaeto(mcodamocmedwnh

In the preferred embodiment, the logic circuit 42 is
the same means used for scanning key array 44 of key-
board 10, since it only requires the availability of input
ports P8 and P1 and some extra programming to inclade
the transition detection rontines and link them to the
already available scan code genersting means and rou- .
tines (naturally buoilt invo the circuit 42). Circuit 42 can
be embodied by means of a microcomputer such as the
Mouohmwnhamcmedhﬁmfotmg,
the key array 44 and transmitting scan codes to the
computer system. It will be apparent to those skilled in
the art that all accessory elements and means are well
known in the industry and are common practice in
manufacturing today’s computer keyboards. For in-
stance, the key array 44 of FIG. 5 represents the set of
keys of a conventional keyboard, incjuding main alpha-
numeric panel 20, numeric panel 22, generic function
keys panel 24, arrow keys panel 26 and control keys
panel 27. Arrays 44 and 34 are cross-scanned by respec-
tive lines connected to gemeric input ports P2 through
P of circuit means 42.

FIG. 6 is a flow diagram of the functions carried out
by circuit means 42. The part of the diagram inside the
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dotted line shows a method similar to that vsed in 2
conventional keyboard, the only difference being that in
a conventional keyboard, only a single scan code is
associated with each key, generated when 3 key status
change is detected. In the keyboard 10 of the invention,
however, each key is associated with more than one
scan code, being the additional scan codes generated by
the dial rotation and depending on the dial rotation
direction. The scan code gemerated when a key is
without rotating the dial is called “static scan
code”, whilc the additional scan codes defined for the
comspondmgdmlrotatwndzrwuomarealbd“dy—
namic scan codes™. Each time a key array 44 status
change is detected, circuit means 42 Jooks up in a table
the new scan codes according to the new activation
status of key array 44 (keys pressed or released) and fills
in a one-dimensional data structure called “scan code
vector”. When a key is pressed from a released position,
circuit means 42 generates the corresponding static scan

5,438,331

8
ber representing a different value of angular unit for
each key.
If internal skirt 57 is dimensioned a3 to allocate for
examplclﬂslos,awtdemgeofrepcumnmsmybc

5 easily obtained, from nearly zero (by

operating the
.mmmw)wmmymm%ﬂm

the fingers towards the dial’s center to gain
speed). This is Nustrated in FIG. 8 sketching a clock-

wise rotation A1 during a repetition operation. An ex-

10 mplcdaﬁnprpomtofemnum;euoryhsbem

rcpresented as curve T in FIG. 8. As it may be seen in
FIG. 8§, to generate an approximately complete turn, 2
relagively small finger travel is required by tuning the
dial first sliding the finger from starting point S towards

15 the center of the dial an-further sliding the finger back

towards the exding point E at the dial periphery. In this
elementary operation performed very frequently while
using the dial, since the point of contact evolves
through a nnmber of radial positions; from radial posi~

code. If the key is held in an active position and the dial 20 tion 12 10 radial position r1 and then back again to radial

is rotated, circuit means 42 generstes repeatedly the
dynamic scan code present in the scan code vector,
according to the dial rotation direction and upon detec-

tion of each incremental angular unit rotated by the dial.

position 12, different angular velocities are. obisined as
thedulmumagrmmlowunnmberofngum
units AU in a given period of time, therefore varying

therepeunmspeedndthepaucvedeﬁechverao!u-

Table 2 shows an example of a possible scan code 25 tion for 2 given point of contact travel The result is that

assignment table to illustrate this principle..

TABLE 2
Key Static Dynamic Scan Code  Dynamic Scan Code
Label Scan Code (=) {+)
TAB 2 3 21
SPACE 6B m L]
AUX1 - 9C B4

the operator can tightly comtrol a certain repetition
operation with both speed and precision at the same
time, what in the long run results in a comfortably an
efficient operation of the computer.

30° Moreover, if 2 wider repetition rate range is desired,

the effective resolution may be varied dynamically to
produce an acceleration effect. In other words, the
function relating the number of rotation transducer
transitions detected in a certain time period to the effec-

If the keyboard in which the invention is to be prac- 35 tive repetition timing signal cycles generated In the
ticed is a double code keyboard (e, & keyboard that  same time period may not be linesr, so.that a higher
generates a first scan code when a key is pressed and 2 number of transitions detected produces an cven higher
second scan code when the key is released) asis thecase  effective repetition timing signal cycles, widening. the
for example of contemporary “PC” keyboards, almost ~ effective repetition timing signsl range. This can be
the same scheme may be implemented, the difference 40 done for example by dynamically altering the instanta-
being that two scan codes are generated for each dial  neous angular unit as a function of the rotating speed of
rotation transducer transition detected, with a suitable  dial 38. The processing needed to perform the accelera-
delay in between, 30 28 to simulate repeated keystrokezs  tion effect may be performed by circuit nieans 42, using
of the same key while maintaining full compatibility  routines widely known in the art. An additional advan-
with existing applications. 45 tage of implementing the acceleration effect is that it

‘Moreover; Table 2 can be further enhanced to con-  lowers the number of slots of skirt 57 and tolerances
tain not only single scan.codes, but a combination of  requi in mounting of opto-couplers 68 and dial
them, s0 25 to simuiate repeated keystrokes of a key 38, while still allowing a relatively wide repetition rate
combination or macro rather than of a single key. For  range. .
example, “TAB” and “SHIFT-+TAB” can be assigned 50  In a second embodiment of the inveation, the pro-
10 a certain key of group 34, respectively as the positive  cessing means that process the signals generated by the
and negative dynamic scan codes, so astouse the dialas  dial rotation transducer and perform the disclosed func-
an-option selector in spplications that use these key  tions may be inside the computer system, as shown in
combinations for that purpose. FIG. 7. The advantage of this alternative embodiment,

Although Table 2 has been dimengioned to contain 55 is that the scan code table can reside in the computet’s
scan code information for each key (ie., the static scan  memory and hence may be easily configurable for user:
code and both dynamic scan codes), it may be echanced  customization. On the other hand, the disadvantage is -

to contain additional key-specific information. For ex-
ample, for somc particular keys, a different effective

that it is not independent of the computer operating
system running in the computer and may not guarantee

resolution (ji.e., the number of dynamic scan codes gen- 60 immediate 100% compatibility since modifications need

erated in a completa turn of the dial) may be desirable so

to be introduced at operating system level 50 as 0 simu-

as to reduce the dial’s sensibility for that particular key.  late repeated keystrokes upon dial rotation, in a way
An cxample of this case is the “PAGE UP"—“PAGE  transparent to any application program running in the
DOWN™ function, in which a user needs a certain time  computer. On the other hand, in the first embodiment,
period between two sticcessive commands $0 as to rec- 65 the signals generated by the keyboard 10 when the dial
ognize the successive displayed images while browsing s rotated are always identical 1o those generated by the
~ a certain file or document. This can be done by provid-  effective activation of the physical keys, so'that the
ing an additional column In Table 2 containing a num-  keyboard of the first embodiment of the invention is
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fully transparent to any program runmning in the com-
puter, even to the operating system itself.
In the preferred embodiments, the horizontal arrow
keys scan codes are assigned as respective defanit dy-
namic scan codes, and the vertical arrow keys scan

combination of both elements behaves in some spplica-
tions as a two-dimensionsl, one-dimension-at-a-time
cursor control device of an extremely wide velocity
range and of uynlimited trajectory exteat due to the
operational charscteristics of the dial mentioned hexein
before. For example, when editing a text file in a con-
temporary word processing application, activation of
the right or left arrow keys causes a text cursor to shift
from one character position to the next, respectively in
a forward or backward direction. At that point, the dial
30 can be used a3 a right-Jeft cursor control device,

10
TABLE 3

e YN Scan Codes
Prested Key Negative Rotation  Positive Rotation
None (Defsult) Left Arrow Key Right Arrow Key
Auxilisey Key 32 Up Armow Key Down Asrow Key
Aux. Key 34 (1) PageUp - Page Down
Aux. Key 34 (2) Space Bar Delete Character
Aux. Key 34 (3) Shit + Tab Teb
Anx. Key 34 (4) Generic Inverse Generic Dizect
Fupction Function

While the invention haes been illustrated and embod-

15 ied in a keyboard comprising a dial for entering repeti-
tive data

and commands to a computer, it is not in-
tended to be imited to the details shown, since variouns
modifications and structurs! changes may be made
without departing in any way from the spirit of the

capable of traveling without limit and continuously the 20 Present invention.

ment. Furthermore, if the auxiliary key 32 is preseed,
the dizl 30 can be used 25 am up-down cursor control
device, shifting the cursor across successive lines of text

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can,
by spplying current knowledge, readily adapt it for

sllowing to reach any part of the text file in the same 25 from the standpaint of prior art, fairly constitute essen-

way.

Moreover, if both dial 30 and auxiliary key 32 are
placed on the keyboard at the right of the
ENTER key 21, as shown in FIGS. 1 and 8, the result-

tial characteristics of the generic or specific aspects of
this invention.

What is claimed is new and desired to be protected
Letters Patent is set forth in the appended claims:

ing arrangement inside the dotied line in FIG. 8 allows 30 Lhamsymwﬁngahybmrd.m

a fast, relaxed and efficient program control in many of
contemporary computer applications, since most of
them are based on the arrow keys and the ENTER key

cluding a plurality of keys mounted in 2 supporting
frame, scanning means for semsing activation of said
keys, processing means for ing commands sad

generating
o control a significant part of the program flow. For  data units from status changes of said keys as detected
example, in an application based in a pufl-down menu 35 byudumbgmandmmmﬂoamﬁt

structure, the dial may be first used to select a sub-menn
by generating the hotizontal arrow keys (defanit dy-
aamic scan codes), and further msed to select a certain
comxmand within the selected sub-mepn by simulta-

neoutly pressing suxiliary key 32 to generate the verti- 40

cal arrow key dynamic scan codes. When the desired
commuand is reached, the ENTER key may be pressed
to complete the selection. In this way, the dial 30 com-
bined with auxilisry key 32 and the ENTER key wosk

together a3 a program control device, eliminating the 45

need for repeatedly pressing the arrow keys to navigate

through the menu tree nodes and branches,
Furthermore, auxilisry keys 34 may be advanta-

geously used to issne pairs of commmands frequently used

in a repetitive fashion and that have inverse effects to 50

each other. For example, if the “Page Up” and “Page
Down” keys scan codes are sssigned to one of auxiliary
keys 34 as its respective dynamic scan oodes, when ssid
key is pressed while the dial is rotated the dial behaves

in many applications as a rotary scrolling device, very 55

wsefull for browsing for example a long text file or data
base file at the computer screen, allowing inspection of
the file in 3 forward or backward direction efficiently
and L
As another

and “SPACE” keys may be sasigned to another key of
set 34 as its respective dynamic scan codes, allowing
deletion of whole strings of characters as the dial is
turned in a clockwise direction, and forther inserting

mm_whmﬂ:ed‘nlismzedinacom- &5

clockwise direction.
Table 3 is an example of possible scan code assign-

the scan codes of “DELETE” &

opesstor
with said operating surface at a plurality of radial posi-
tions spaced from ssid oeater; rotational tramsducer

sequences of repeated commands and dats units from
ces of ropested commands and data units by activation
of said keys when seid dial is rotated by ssid operstor.

2. The improvement a8 defined in claim 1, wherein
said supporting frame is substantially planar; said key-
board includes an alphsuumeric key panel, an arrow
key panel and a numeric key panel; said dial is mounted
with said rotation axis substantially perpendicular to
said frame and said dial is located adjacent to at least
one of said key panels.

3. The improvement as defined in claim 2, wherein
said dial is substantislly circular and has a substantially
flat circular elevated central portion to provide ease of
access to any of said plurality of radial positions on said
exposed operating surface of said dial and to provide
different rotation speeds of saidl dial for equal finger
travel rates.

4. The improvement as defined in claim 3, wherein
said dial has & sloped substxatially conical periphersal
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portion ergonomically adapted to a human hand to ease
opu‘aﬁonofmddﬂ.

5. The improvement as defined in claim 4, forther
comprising a plurality of auxiliary keys for switching
frequently used ones of sasid commands and said data
umits, said auxiliary keys being positioned alongside said
disi to allow simeltaneous operation of said dial and at
least one of said ausiliary keys by a single hand of sid

operator.

6. The improvement as defined in clsim S, wherein
said at Jeast one of said auxiliary keys operable simulta-
aeously with said dial by said single hand is located
adjacent 10 a left lower quadirant of ssid disl, is opersble
by a thumb of said single hand and is circular arc shaped
and cosxial to said dial.

7 The Ampmvm:t a8 defined xn dnm 6, forther

10

15

conplenwhenuddillilmd.

8. The improvemeat as defined in claim 7, wherein 35
sxid central shaft hes & circumferential recess and said
bushing has a resilient latch positioned to engage in saii

55

12
circumferential recess when said shaft is inserted in said
bmhmgﬁoholdmdhobudaﬂnwrmdmm

mands and data units in response to activations of said
keys, communication means for tranemitting said com-

means, and

a sotstshie dial manually operable for production of
sequences of repeated commands and dats wnits,
wherein sxid rotatable dial is rotatably mounted on
said supporting frame and has a center, a rotation
exis passing through said ceuter and an exposed
operating surfece and seid dial is rotatable by
contact of at least one finger of an operstor with
seid operating surface at a plurality of radial posi-
tions spaced from said ceater; transducer means for
mmmmmwanm-
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ASSIGNMENT OF PATENT

WHEREAS, We, Federico G. Gilligan and Fernando D. Falcon, both of Lavalle
682, 1047 Buenos Aires, Argentina (Patentees) did obtain United States Patent No.
5,438,331, Entitled "Computer Keyboard with Dial for Entering Repetitive Data and
Commands” dated August 1, 1995; and

WHEREAS, F & G RESEARCH, INC, a Florida corporation having its
principal offices at 4140 Gordon Drive, Naples, Florida 34102 ("Assignee™), ¢/o Allen D.
Brufsky, P.A., desires to acquire said patent and rights therein,

NOW THEREFORE, in consideration of the sum of Thirty Dollars ($30.00), the
receipt whereof is acknowledged, and other good and valuable consideration, the receipt
and sufficiency of which is hereby acknowledged, Patentees, by these presents do sell,
assign and transfer unto said Assignee the entire right, title and imterest in and to the
Patent aforesaid; the same to be held and enjoyed by said Assignee for its own use and
behoof, and for its legal representatives and assigns, to the full end of the term of which
said Patent is granted, as fully and entirely as the same have been beld by
Assignee had this Assignment not been made.

Dated: 28/08/2003 FedericolG. Gifligan

Dated: 28/08/2003




