- 1- 3 2124459 CURSOR CONTROL DEVI CE FOR USE W TH DI SPLAY:-
SYSTEI\/IS BACKGROUND OF THE I NVENTION 1. Field: The present inven iﬁta
to the field of display systens, and nore parti cularly to devi cii{&a ﬁ
posi ti oln%g ‘cursor over selected | ocations on a conputer: controlled display.
52 A ckground: | n mangURIARNCGONFROLOBEVIAE EAR JSENWATH DPISPoAls SYSTENSS
desirabl™”to allow the user to control the position of a cursor or the Iffke
by means which are external from BAGKGROUND QFyTHE INVENFEGMr d. For exanpl €,
user may be requi ted Bi@1lfepetitively choose software 10 options displayed
on a cathode ray tube s4eRDres@ht MUvERELSE LO1AEPH cHakRe R121 4 88! 8bo1ay
format into the conputer system In such situations traditional keyboard,
i nput systens ar esnetems, ahflcmoiy Pagsiqutartyreocdavioes drdwc(hecemmqsrﬂt)ion a

[ ansducer provi dBbt R FYFE 1808 s SYPRf A, o GBRRcER Sorage Byd; Bheriers

Traditionally, the novenent of wheels within the cursor cont rol device are
coupl ed to pot ént Renekcdr gamrpm de signals indicative of an X-Y position
on the display screen ({sge &b, S % 190:.

- 3,835,464). O her rmuxgze Vs temg utd | ?égmrlc#gt?in lggl f’gééer’?smétg?'g ‘?ﬁ?’.‘éﬁgg

in turn coupl ed teoralflatwettp@seurascont 2oX thei prgs diansodfa tagdr ok hidreebike

provi di ng positiopal_sign to_the. dis ystem (see U.S. Patent S,

3,892,963 and 3, 5§¥L,"3‘ff%. %%h are extgq Hc%*ﬂﬂ é&ﬁ 3 Oa%‘i“}fg’ée’éf“eésf’é'b‘yp For
control devices fexaipled bheséy indly det réguilrlafi toCosdetitivyly @hbb¥e VEkVEre
art cursor conérols I ncl ude costly nechani cal parts which require precise

ali gnment for! roﬂ@Fi‘b‘b%td&tspbﬁYem"eév"e#thqqe F§Yn'6{b%r(€8ﬁ¥mﬁff5i‘¥ esire to

input data in a diagram format into the computer systen. Tﬂ(’uch

situations traditional keyboard input systems are not as
effective as a cursor control device commonly referred to as a
"mouse”.

15 In a typical "mouse” system, a hand-held traﬁsducer provides
positional movement siénals to the display system.
T:adition&ily,.the movement of wheels within the cursor control
-device are coupled to potentiometers to provide signals
indicative of an X-Y position on the display screan (gee U.S.

20 Patent Nos. 3,541,541; 3,269,190; and 3,835,464). Other mouse
systems utilize totating'balls on wheels thch are in turn
coupled to rotate apertures interrupting beams of iight. thereby
p:oviaing positional signals to the displgy system (see U.S;
Patent Ncs.3,892;963 and 3,541,521).

25 'Qné common disadvantage of cursor control devices found in
the prior art is their cost. Tygic;lly, prior art cursor
controls include costly mechanical parts which require precise
alignment for proper operation. Moreover, it is not uncommon for

these devices to exhibit a loss in accuracy over time as the




these devi ces to exhi bit a Ioss In accuracy over’ t| me as the -2 ) : :
mechani'sm'wears. = As’ conmput e di spl ay capabiiities have becone nore- R
dvanced in teérms of user real-tine graphic interaction, curser control. " "
dev1 ces have become.a‘ necessity.: in nany;, comput er - systems Accor di ngly,L}_,

there exists-a need'to provide a cost 5  effective, sinple. and- hi_ghl ,
reli-akl e-cursor- control device for- pr%\rl di ng - signal s indicative of ch SO
- of X% posi tions on-a oonmputer dis C bel ow, . -
- the present |nve¢ﬂmﬂp‘rm'es £°Wr%7‘6y‘i{?1’g%¥s%f"a%t& g’éev:bgé&\%hl ch .
over comes. t he:10. t rior by, 4t thadokibrame - o
- stidcture for ac‘Eﬂ’fP ?dggﬂtipﬁ‘sgrfi m;ﬁremen S anh g WB:J% assenmbly, and.
- preferably photo, ' C L:Q}lp cg Hal€ teb E.eﬂedlgﬂiyl %W'mﬁr In

5__._add|t|on .a.disp ema hod is di.sclosed for use I n associ ation -

with the cursor é;&%&@ E&oﬂ%ﬁ&cm GRigtY Bideadatdgeevide seoett comand - '
by ‘movenent o

options sinpl:y- of the cursor over a "pull-down" nmenu bar .

. According 't G5 t hegftegtsiel, $inipTd labd hilghty &eliameomndezl cantheoli éevifcerfqn ovi di ng
- signal's indicative of X-Y locations on-a display system ‘conprising: 20

- a- housi ng i rict udjoyididgasignade iindicativpofi chansss afh¥-1asskigensionadr ot at abt e

ball;" a unitary frane disposed on said- base i'ncluding: a doned portion

;':I ntegrally- forneebmlt# dasplayramgteBubst anti al | y surrounding and retaining
o doL?tsai E‘P'oﬁgﬁa'sg. o daneny waeilobed SR 564 B R SGE" T S0
\J - .~ . - provides an imp:oved oursoxr cont::ol device which overcomes the 2
y ,io:'_:. __ d.i.eadvan‘l:agee of the prior art by utilizing a mita.ry frame
| \"f‘ tl.'uctm for accmte alignment of all elements and. simple '
- - ‘e.saem‘bly, and p:efe:auy photo-optios %o provid.e the req_u.i.red
o positional ei@als. In ed.d:l.tion, a display system a.nd. method
. : .,’._is diaclosed for use in a.seocia.tion with the cursor conh:ol _
| -']_.5 ' device which perm:l:l:s a user to select comnd. options simply ’by '
. mvement of the eusorovera"pull—down"member. '
o  Aocording to the present invention there is provided |
:: a device for providins ei@a.ls indicative of x-Y locations on
\*’ ' | . a dieplay syetem, comprisins ' _ _ |
e & housing including & bese having an opening for the
g l',paseeaeofarotata‘bleban, o . o
| a8 uni‘hezy £::ame disposed on ea.i.d base including
R adomedportionintegrallyfomdwithsaidframe _
_ eube'hmtia.lly slmounding and reta.:l.ning eaid. rota‘ba.‘ble ’oe.ll, -
B '."_25 B - said domed porhion hav.'me rmt and second cut-outs'
th:ough eaj.d dome dispoeed. eubstentially at 90 d.egreee w:Lth'
" :--":eapect to one another, said 90 degzees being meaeured |
eireum:ferentiallyoneaiddome, andathi.rdcut-out dispoeed



" tabs and r

te'spect to one anot h'e'r " sai. d 90 degrees bei. ng rreasured Ci rcurnc erentlal | y on,-_ -
sai d done: and a-third cut out dlsposed ~ -3-.at.an angle vmth respect to ¢

sai‘d fi

_ and second -cut-outs;  X-Y. positi.on indicati ng means. -passing: Co
5throug d first "and .second. cut - outs, for convert| ng the. rot at-i on of- Sald-'
bal g¢i gnal s indi cative.of changes of X-Y positions. 5. on ‘said

o di spl. a stent - bi asi. ng ‘means -passiag t.hrough sai'd third cut out for \:}:

- bi‘asi ng 'sai d bal'[--agai nst 'sai d X-Y position indicating means; means fors
© “renoving sai d lasl dn Angla satldrdsp‘ecd tn)lsaid)rfirﬂr angtaesamdicupemtlg in: sal d
~ “-base, such that ‘said ball.and the 10. ~-interior of said done may be S
~“'serviced, -said nmeans ¥ pﬁdﬁéw dgdé@mcgteage Peasing: thupugktaaddi ng 1 ock - -

_ridges’ |ntegrally formed w th sai d openi ngin said base; a Iook cap-. haV| ng C

. a second openi & pend eRineutEy f0T conveptingthe pefadl ¥bOAing ta -perit.

- “onlya portion ass, t etbro and_cont act . sai:d: sutr'f ace;

. .said-look cap- Fﬁ*"( %gﬁiliﬂg?tfdﬁﬂo Wﬁ i'%gﬂﬁfg d&g ?%ﬂ%i?‘t? interleaf .

-~ W.th sald$ock 5% ,r-otation-of ‘sajd cap interleafs with sald--'._-"
dges t redﬁty OcRing 'said cap:-onto sai.d base; wheieby ~

- .movenent of  sai'd devrﬁgsgyf &555;@55 Wtsgg& wr&mtoffogal d ballis |

mai ntai ned in. contact -wth said SurfaCe, generates signals i Adi cati ve of

| changes of X- Yopfsingisda w11Ssgainst Sﬁk&m-fyﬁﬂuoﬂ andmtiﬂémeans,
o Pr ef. er abl y, t wo encoder disc assenblies are provided,
. : means for removing sa.id ba.ll from said domed port:l.on

through sa:l.d opening m said base, such tha.t sa.id ball and the I

o .10 ,_ :lnterior of said dome ma.y be serviced, said means for remving %\
. _-comprisine | I

o outwardly eztending lock ridges in'l:egrally formed w:l.th
| 'saidopeninginsaidbase,. | | o
N '. T a lock oap having a second opening of sma.ller diameter
lsthan said be.se opening to pemi'l: only a porticm of said ball 'bo
| pass therethrough and contact said surface, S
| said lock cap further includingoutmdlyex‘kendinglock o
" 'cabs to interleaf with said lock ridges, such tha.t rotation B
" of said cap interleafs with said tabs and ridges the:eby
20 ":hckmgsaideapontosaiabase- o I o
| ,wherebymovementofsaiddeviceoverasuface,suchthata‘..
Portion of said ba.ll is ma.in‘l:a.ined in. con‘ba.ct with said surfa.ce,
genera.tes signa.ls indicative of changes of X-Y pos:.tions on sa.id.
displa.y system, in use. - . ' | : |
'_ 5 Preferably, two encoder disc assemblies aze provided, B
which include roller shafts disposed su'bshntially 90 degrees
' relative to one a.nother and in-contact w:l.th the ball,  Each
' 'rcller sha.ft my ‘be canpled tc an encoder disc hav:lng a | |



_ mhlch |nclude roIIer shafts dlsposed substantlally 90 degrees relatlve to .
"one another and in contact with the balll: Each roller shaft - may -be cou led.
. t0 an encoder di sc-. haV|ng a . -3A pIurallty of slots. .di sposed ragi phy -
" “around the disc - -peri-phery. These sl ots. interrupt li-ght beans which:§
provi ded. by photo ‘em.tters and dlrected ‘at photo-det ectors. "Each: si
- discT Nenterrupts: ‘two 1ight- beams which are arranged .such ‘t hat mhen one; 5
7Wbean1|s fully transmtted, the other fs partially bl ocked. Beam

Cinterr upti ons. pr plimadity gﬂadlowldseﬁoseemaasmyl A8bunA CERANBIES pgg{.}on

'-'-V\,hlle the order "in which the light beans. are interrupted md?%iates ‘the .
di reoti on of notThese. slots clntermpt| Lishy beamshmmgearerpmﬁ&ed\/bj@%bw-on on.a
di'spl ay, system ‘The bal | ‘may be rmintained in 10" contact with the roller -
shaft's by a sprl?ﬁtﬁ?%EéﬂlWeﬁﬁéePhoﬂh@ﬂ”Mrs.s Eachesaktsd [gdme” in the

vertical directi qzwlt[yn t he. done, and thereby nmaintain good surface = .
contact. Mreov f’fhﬁeb%&gl ch &rg\ axranged enein tha®) vhen imgur e

 that’ any buig.d or_the oes..not, prevent.the ball- from 15 |
rotating snngothly A’J &Q{Jg %)R?Fde@‘mﬂhﬁ?rﬁgﬁér@&?%rue ede 0| BeRBUS | Ng _.

'|n ‘or der ‘tao sig X—Ylocatlon on the -
di splay screen has Eeein selgctug ?n ogﬁr g—&?iﬁﬁﬁ%&tgaf] vely
‘position a cUrseiotin,! eilel e eRie ﬂh%ﬂk&hﬁx baéags Y. %he '

es un

“cursor control - device 20 over a sufface, suc
~ desired cursor [indidates fhe &frevbicdn ot hﬁtﬁn%pt@beéf\eeﬁﬂtiﬁgdinﬁm&&e tem

: ggv met hod is disclosed for use in conjunction wirth the cursor contro
_ i ce, whi ch' p@prn¥+%pesidion ense|displayosysted, i Fall mbymag_ﬁtméang{lt of .
'._the d| spl aytig cursor over a "menu bar". - . _
taot with the roller sha.fts by a spring biased 1dler wheel. -
3 ﬂ.‘he bsll is free to "floa.t" in the vertioal d.i.rection within the -
.' dome, a.nd thez-eby ma.inta.in good slu-fa.oe oonta.ct. Moreover, the
bellmybeeasilyremvedfo:oleaningtoinsurethatany
f’buildupoi‘lintorthelikedoesnotpreventtheballfrom |
. 15 _' - rotating smoothly A switch is provided within the ocursor oontrol
| housinginorderto signal the displaysystemtha.tadesired
X-Y looation on the display soreen ha.s been selected. 'In'

i

; -c,_.

B operation, a user my seleotively position a cursor or the like
- on a display system by simply moving the om:sor control device
20 over s surface, such as s desk, wntil the desired cursor
: o -' position is shown in the display devioe. A display system and
.' '- _method is disolosed for use in oonjunetion with the oursor control =
| 'devioe, which pemits user to select oomand options eimply by o
- movement ofthedispla,yedoursorovera"memz'bar"
25 ' ' |



. 25 Figure 1Lis a perspectlve V|em10f the present invention. Flgure 2 is:
- a perspective of ‘the present - invention |i|ustrat|ng t he .cursor control
deviggas it appears without the hou3|ng cover. 5 . Figure 3is a -~
i ve .vi ew-of -t hé unji.tary frame of ‘'t heypresent . |nvent|on coupled to
- ted circuit board base, illustrating the placenent of- L :

phot o-Tet ect or s * agigh peh e SuRILAT 0N 08 OTHEP DRAMINGEE gur €.~ 4 iS. & further”
perspective view of the unitary 10 " frame and circuit "board of Flgure_B“_;~ _
.illustrating. the position of a ro t. .apd defedMigel nvdnicgie 5 is
- a top view of the uni %hﬁfef ahe aaﬁa‘%?“% ‘Z%I Vélgpcﬁﬁlﬁ% g%%l “of trhvenpresen't S
. ihvention. Figure 6 |§1§upartl 2k 4l @érepettivaint atlyefpaeneenm Fmgameon5 3
'zlllustratlng the. insertion of a detector ure. Figuyre 7
~ -pefspective view btluskeatifisr &h§ FIEHOE 5?“§:=p§ %8"’3“ il ﬂlé e13rr1§ Yhthout

- placenment of resi REi nted circuit board.. Figure 8is a.

perspectlve VI€M/§# uQBn r‘Eﬁvng of- t'he .20 unLtary franme” cage and’ prlnted

~ circuit’board conbi naﬁ‘ligureo'i tilsea prrspegthus v isfv ifiethe eNeFRIYNFEMS OF.
~ Figure 9 is a perspective viewill ustrat t; {ggg: @f Egetcguggaol

" switch within the® ﬁ%r&‘ﬁ‘?@“ﬁa gvensifn: &° EB{‘&; {Lhég%)e gpectdi verw ew of “the -
* final assenbly 25pagf, tiNauBkeseig itheepldcemenlt! of tptmitionge t diet asupha rith eof

~ the cover and base portlons of the- hou5| ng Fi gure 11 S a perspect|ve VI éw

il ust ratu ng the coupling connector.

o _ Pigure 4 is a further perspective view of the unitary o
'10i.frame and circuit board of Figure 3 illustra*ing the position ".512,-
C . of a roller shaft and encoder wheel._ﬁi"'_su'_, B ffd“':yfti"ﬁ

| Pigure 5 is a top view of the unitary frame and prirtégﬁ)l;p
;circuit board of the present invention.- . _' f '
) E‘igure 6 is a partial view of the unitary frame in Figure_f_.
- 15 3, illustrating the insertion of a detector anerture.. i f B
B Figure 7 is a- perspective view of the unitary frame of
:.Figure 3.,illustrating the placement of . resistors on . the;s
iprinted circuit boazd. : L . '
Figure 8 is a perspective view of “the coupling of the.:""'
20 unitary frame cage and printed circuit boarﬂ combination .05}5"'“
”'-.Vthe housing base of the preseht invention. ﬂ'_ o . ﬂff __.%f{:
| ' Figure 9 is a perspective view" illustrating the placement :'
. of the control switch within ‘the housing base. - ' o
Eigure 10 is the perspective view of the final assemblygﬂj. .
:féé iof the prasent invention illustrating the’ coupling of the”:;ifl-f
| . cover ‘and ‘base. portions of the housing. . L
o Figure ll is a perspective View lllustratxng tagfi
insertion or removal of the floating and rotating ball. '
Figure 12 is a diagrammatical illustration of the alianment

30 of the photo-emitters in relation to each encoder disc.



I nserti.on or renmoval of the floating and rotating.ball. Figure 12 is a .
~diagrammatical illustration of the alignnment .30 of the photo-eni tters Apiy
: reI ation to each encoder disc. . »5- .Figure 13- i's a.di agrarmatlcal -
SRRl ustration of a sanpl e quadrature output -of the present i'nvention -

i-ndi cative of changes of X-¥ Iocatl ons on a d| spl ay system . Figure 14 |s al o
di agr: m_ratlcal illustration of ‘a "Pull ‘dowi" 57 -mvenu -bar- di-splay.. Fi gure . .-

., 15 i 5= bl ock -di agramlllustratlng the sequences of steps utilized to-

- di spl ay . opt| ons and assmqueé ad aemanadagoammat juall ~dowst rdEen bar adaspbnry _

- DETAI LED DESCRI PTI ON OF THE | NVENTTON: .

'cursor ‘cont roI dev‘i%‘bd"r?é\i’lrﬁgmb%ﬂ‘ﬁ ofl she Rsseakt uetien h%%“iarf*(‘fﬁnfﬁnctl on’

. with.a conput er di ehenpesSys BN L6cdlt foRlso6Rda displae dyalteawi ng description -
. for pur poses. of explanation, specific nunbers, materials and-configurati ons
ate set forth in 5 . oFd@e 34 it GLaGrapRAtiRYhILHEEFARISRAPH o?“ﬁhé“" '

pr esent |nvent|§3n }ﬁp‘ﬁﬁ\‘eéing'ls%w Il be apparent to one skilled'in the art S
y

that the present | nventl on e practiced without the specific details. S

I n- other instances, wePigkreows syt bmc!arddashen/rﬂ.lawsaragtmaaumue@nebﬂ)ck_
diagramformin or ob th res i nvention .. =
'_.'unnecessarl_l y. Ref 3&?? ﬁbgﬁjao ‘IE? %fs@&%y telgp?‘rge%gé]t i nvention includes: a .

: associated commands on a pull-down" menu bar display

L



- hand ‘hel d cursor’control uni't 20 MhICh is coupled to a plug 22 -by neans.- of_
a cable 24. As- best |IIustrated in Figure 7 cursor control ‘unit 20° S
' Ha cover--25 and & base 26 upon whi ch-the -15 internal morklngs of
ent invention are di sposed ‘As wi |:]- sbe appareht fromthe . .\,
-on whi-ch foll ows, cursor contral -unit- 20 i's:.desi- gned W't h ease of
assenbl y in-nind, wmmgumm|mnmr ances’ afid-hi gh X.Y 4 >
: _:"p03|t|on | ocat i on accuracy: 200 . . Wth reference to Figures 3;: 4 an_\f—_z.fg“,

“a prenol ded unitary fpae@est- cénpf@i"dd@@cma@lnbnﬁar‘ﬁ%l@rda’ﬁ;@&‘t‘i%hngorge =
.~ presently having three cut-out locations:31, 32 and 33. As | trated C
cut-outs 31 and 3wseydia gerivpstipn widhaft ceppugent d@spleugsmwitshdncb@eﬂ to .'t -'

_.one anot her, "withygu u §19 g r _
opposite the .ot herfcﬁ?gog?’gﬁopﬁ aagg%le{?gﬁ%ﬁ?r}g %%ﬁéfudes axﬁllﬁpﬁug _
bosses, slots anspediifipechunibers, Oxfxatrﬁi:fidls adnankbatl golReti e b edit Wolkh bfn

edi scussed in- h| s speci ficati op, In the resentlgspreferred enbaodi nent

‘the frame. 28 $T sbY RFOULGR &t thoradeh junds b o bﬁ’rﬁat%‘)eﬁ/ﬁﬂ%h |

30 is. inpr egnat edxwuntthoa | Woniseai, {€ vanTséla%aBIM ‘to SHESsk W@ dn the'
operatlon and throughout - its useful life, cursor control: unit 20 does -not

~-require the addi t3dh Q?fateltilﬁe?fm"'%)riwtﬂ-ebrFaYc%tEraCtlilcaﬁewzshost the

pounted on a pri R GLECHLL PR O3 ! BELLLIALE SLortIgl egfenegtgroe

betweenthe vari o el ectrica eunt rreal :
_connect or ‘header S ilmdlmmmtﬂImMo( acki gﬂa@:ﬁ) flogmt DE wudrahytftfoarre _

28 such that gonnector pi.ns 38 ‘%)‘ési t hrough a rect an ul ar-slot 39 through S
the frame to the WSFBER tthﬁoaf"b‘ AyentAet fnnecegsafitdtussed, cable 24 'i's’ U .

-_6|9Ctr| cally coupl ed ﬁéféthnGLHG%OEo Figure 1, the present invention includes a
T ' " hand held cursor control unit 20 which is coupled to a plug é@fby: ) -
":._ means of a cable 24. As best illustrated in Pigure ? cursorﬁr
. control unit 20 includes a cover 25 and a- base 26 upon. vﬁich theﬁ,y
':15: ,internal workings of the present inventior are disposed. As willi3.“b
‘be apparent from ‘the discussion which follows, cursor controlV i”
unit 20 is designed with ease of assembly in mird,_whilel:;ﬁ
"__ providing very close tolerances and high X-Y position locationi K
) accuracy. o ' o - ' y
' féO'_._' With reference to Figures 3, 4 and 3, a premolded unitary"'“:
'_frame 28 is provided which includes a domed housxng 30 presentlyir";
'_having three cut-out locations 31, 32 and 33, As. 1llust*ated,r- o
cut-outs 31 and 32 are disposed substantially at 90 degrees withfw:]-.
frespect to one another, with cut—out 33 being oriented generally '_ _
j_'zé' 'symmetrically opposite the other cut-outs. In addition, frame 28i:i='
- includes a plurality of bosses, slots ‘and shaped stems ofl
':3 material which when pertinent will be discussed in this:llg
: specification., In the presently preferred embodiment, the frame__r-
i 28 is comprised of a plastic material (e.g. polycarbonate) which o
30 gis impregnated with a lubricant (e.g.;Teflgﬁg? Thus, during



10 control unit 20 through connector 36 As |Ilustrated in Figure 3,
photo emtters. 40 are i nserted: i nt.o slots 42 such that the enmitter p--;'
- i-s _faci ng away - fron1the dome ‘30 (‘note that:one emtter 40 i's shown i
Flgure 3, partlally inserted). ‘Upwardly: extendlng clips 43 are. snap'
over portlons of each em tter. 40, :as shown, .to prevent then1fron1be|ng
di sl eQged.. Slnllarly ‘twa photo detecto S 46 are inserted: -faci-ng the

enittels 40 into-slots 47 in each of two detector.apertures q ' ':-ﬁ
in Figure:s, an- opemmnya@d(t@wdﬂalgmﬁo#ﬂ’?d%ﬁerfglo}i%%fcﬁ“&g?’éc‘i%’r rgbe?’f’Ure 50

) g;e?i L?Qeldszgh\émnggnap gggst%m%eehét raraegemd el théheetr aralz@s Llubrir t he :

rd in ace o
55 houses two doraBthy < FIBR RIS it f g mrpares FSRLE Nk Séﬁap@””re o
‘the presently pr Qaeilﬂiterrbmbfrrin’ehtqomleetm tbteéwsmt@@t ¥ar ﬁ‘r&??

~operates:- W t-h t
“that any suit Bl g1gm %'%#ﬁ{ S AR Etba\&\i%i cénﬂ!dtbrbﬁeaﬁﬁiﬁi 56|ﬁied

may,.be used 1, a a ti '
addi tion; pr: esenmbynthﬁe-Sdeh@m ((PSM@&“FFEO??) ﬂ(‘:FlfJ tgfl"'gl %ﬁ]?r?t%!t g{’]rl ggef S,
;g?gggfv'gg detec%ﬁ%ﬁé&ﬂﬂ&%&ioﬂ“ﬂﬂi@ yswgasslrhrdgghappreoﬁanmméaa alicdi 521 '
wi | I+ be descri bed! hroygh H‘g‘ﬁ c%f’ ?ﬁe °CT%F{S’I§? %%%?ngﬂuvﬂ tAggwﬁg{vgggl gnglss
i ndi cati ve of" chaagesssﬁd,Xea’ble)(?dt ier@%ﬁﬂﬁ%@YoﬁWE@‘Hl@pFﬁ? cursog. -

: system Eac“p@” gg@{.%flﬁéggbéd %o hgglémgcwregmoder disc [err] axially

_.coupledtoa itron
‘proyi ded wit h a pI ur alds ﬁléﬂs?%ﬂiieél iy Beuzgsdy 931 S{r_l’ggnc‘iiettec]irl'sgo 53Aré Inserted -
' &~¥__ L into slots 42 such that the emitter portion is facing away from

e :i%? L _the ‘dome 30 (note that one emit+er 40 is shown in Figure b
-'ffﬁf?f”fﬁfspartially inserted) Upwardly extending clips 43 are snapped L
w715;?over portions of each enitter 40, as shown, to prevent ‘them
from being dislodged.' Similarly, two photo—detectors 46 are
-iinserted facing the emitters 40 into slots 47 in each of two
N ]:detector apertures 50. As shown in Figure 6, an outwardly -
L i'aextending portion 48 of ‘each detector aperture 50 is aligned
;”_Zd with guides 49 formed integrally with the frame 28, and the
' '”Waperture is then snapped downward ‘into place. Thus, each .
'"detector aperture 50 houses’ two deteotors 46 -which face two
. :emitters 40, respectively._ In the presently preferred embodi-;
. S '-3ment, the emitter/detector combination operates within the
\‘Z_- ;.”_“~;.25 infrared region. However, it will be appreciated that any '
G :';ef'.suitable wavelength may be used in a particular application.
_hl?-_In addition,_presently, the detectorl 46 incorporate integral
:’ﬂ,fSchmitt triggers to provide detector outputs ‘which more o
o jf closely approximate a digital signal. N
"*“50 j‘_ . Two encoder disc: assemblies are provided to convert,
Jl*zas will be described, the - movement of the cursor control unit
R ,20 into signals indicative of changes of X=-Y locations B
NG e defined on the dieplay :




- configurati on,

57 whi ch |nterrupt t he Ilght beams generated by the photo- -5' em'tters 40.

S A cylindri cal contact- nmenber 58 surrounds each roller shaft ‘56 at each _»_'
respegtiwe cut .out |ocation, . as.illustrated. Each encoder disc assenbl yoo
"52 is upt ed on theée. unitary frame.28 by i mserti ng the: encoder disc 54 .
betvve e detector aperture 50 and enitters 40 and snappi ng. an-end clig

er the gppositerael @lcddw nabbpbyyhad tméﬁuée?sean':gguasér Aazs% 1}

7) " thereby allowng rotation of .the roller shaft -and enco drse.
m ni mum of . f ri ct axkallAscoypledt taisedolber: Ishefiafi6. 56In adadl timed eanh oexauﬁ/ r

‘carried bya"U' d firQ wardl t.endi:ng al
‘bosses .53 to nai n?%él%%eié% rgsi?gd wqu‘Egslﬁuftgigg °f r%dg%lét}y g#?g‘?ﬁ%ﬂ ggg@

- End 51 of the shaftwbich sim:rruu@d the LDyle i aumy tgarre:atbll b?thﬂerthBoOf
~ the detector. pera ure 50, such t hat - gncoder di'sk:54-is disposed in close

| proxinity to The®® EYenf 4950 A Saht SoRRAGH MEAPST SR HITLaWNdg arch

l'ubrication wthieriée brage Eat t:l ahchp%abt%tfi%hc%(l oxtafilo ak fidh f r@@' y |
r ot at e. about - |ts Iongtétu i nal  "axi s. -As*a resul t- of .t he. above descrlbed

Atalfry. %ﬂcstpeeeelde# cﬁ1§°5#se¢mlebxct$2enaomleunthc‘eon the '_5 '
interrupt  two Ilmtg}eagg h6048. RGO 4 e £9fehh R
em tter/detector conbi natlaon andge?tg% r %gel%cso&-(gg ?ﬁg? %Iéf\% ﬁgeg‘ ghe

beam i s ful'l y"trigkestes eaxperthxe S0heand |em1paets atol ynd)lsnabpﬁnd))anaesd |dlign6d he

“encoder dISC be usse operation.a_b 62 is; di spo
wi-t.hin the. ‘ﬁ# t#‘ h%g?ssi r’?eengnaé Fe’faf sﬁeﬁffﬁéﬁ (F‘r’el%l%|eﬁt gf rT'ed
~in contact’ vm t h ot m.cyﬁhleaetsy @al oedy 26tatIRADSE tnB8ro1lae LAt hRA éhfco&é‘ﬁ
ball .62 wi thin the donme: 30 " 30°i-n twurn causes.the rotation of each roller \J

'shaft 56 and its ’r’é‘sﬂé&f‘ﬁ/é‘iéh&dde‘?f dirdgtioms willlsetaaesqxsseqh shh@tbsfzam
' . “_is slipped into and carried by a 'U' shaped guide 59 formed ﬁgﬁﬁ :

_ '_upwardly extending alignment bosses 53 to maintain each rollerf“?;~.-i
.15 .shaft '56 in proper - orientation. End ‘51 . of the. shaft 56 is
“carried for rotation within a hollow portion of the detectorthf:gf'
' aperature 50, such that encoder disk 54 is disposed in cloSe_ftfr;h
-fproximity to the aperture 's0. The present invention's use of::~n'v
| _integral lubrication within the frame material, permits each:-"
| 'f'ZQ,_shaft 56 ‘to freely rotate about its longitudinal axis. _

o ‘As a result of the above described configuration, the
-:adially disposed slots 57 of. each encoder disc inte'rupt two;:-ﬂ;”"
'flight beams from photo-emitters 40. The position of theh;,a

- emitter/detector combination and encoder disc is such that whenw'
"_ 22 _one beam is fully transmitted, the other is partially blocked byit“”.":
"a slit on the encoder disc.: As will be discussed, in operation aiﬁ
" . ball 62 is disposed within the dome 30 of the frame, and retainedj'
._such that it is maintained in contact with both cylindrical a
'-contact members 58, The rotation of the ball 62 within the dome-"'
. 39- 30 in turn causes the rotation of each roller shaft 56 and its

”prespective encoder disc. As will be discussed, the beam -’ R



'rnterruptlons fromthe rotatlon-df'each"EnCOder di sc 54 prodUCe'signaI;
pul ses representing increnents of notion, while the order i.n which the;
Lirght beans ar e |nterrupted |nd|cates the direction-of nDtlon of the

control* :unit."5- .. .Ball 62 is retained against the cylindri cal :

rrenbers 58 by an'idler V\heel ‘64 mount ed for. rotation on a- fixed shaft 66,

as be; shown i'n. Figure 5. The idl er wheel 64 and shaft' 66 are inserted -
,within a slot 68 fdnmupymm:cmngum msw&f &aahmceséeerftﬁ%?g%pmdwy

;._-fromthefrarresb 64ete ; . :
' interior-of the doﬁzgﬁ)" puﬁ%es éﬁgr%“re“ “ts{%gggdk% QHS ‘?"?ir}lge %ﬁz)e a‘{}ge_.‘-’ -

i nserted through. paasaﬁﬂﬂ: Eﬁem:gntngem peedirmelraupued tindiclabes Zuvet diredtine

of the frame.28 and circuit board 34, -therebi retal ning the shaft 66 within -

the slot 68. 15 - Of mekkos pf Fhe SHFI05 BOYFPE Pi%esistors 76, which are

- requi red by’ the’ 559@0' f iga1gl 65 150 Pb & nall Htﬁnsen tieich iniaster &Qabwartem:et
-the: present i.nveéntion, are inserted into the printed circuit board 34.

The'resi stors .76 aié brssadiddesdvieaidss mannteAd cornkation B 2 Hixndbshait t‘érs

40, -and’ phot o- det ecto Se 4%P?;ed%hgqg29 5e| eﬁﬁé Ii&?t hywtp Negt Sk @ﬂgféqisdgggd_ .. _

LN pI ace ‘as- IS conven |ona ne rn rence now to .-

Figures 8, 9 and 1G.nséh&daesamn edslfmﬂa mmdbzurecmangtassehntﬂaem 69 rdnfed

. on the base 26 by -means.of .a screw ustrated, bas cIu es an:"'.
. upwardly 25 extemﬁ"ﬁﬁ“ghﬁ C?P‘?ae‘tdétynlfﬁﬁmpdpfl Bha%ﬁ'aa 358 ge‘glé?%l <} EXFERPE h

~cut-out orificeiB2.tnrbfgP@at-Ut09H ir[toFltEé'riQ&egior]-GfaBH’e JdbmeC30.Citharlegs of
_orltl .ce 82-i's di'sposed substantially below 'the.opening of done 30, .and

-~ i'%0l udes out wardl y SeREepkf 11)2Pet KOher r9RFdRe T4 aRpi tiseaFed GOSPEHeFapBRTes 7
‘accontodat e a | ock g%gg}gggﬁgﬁf t°ed Tohe & .fiz%ueh ‘thithe b2 knb2ERK P and

ret ai newthl nth cap 86 i-ncludes outwardly extending tabs -
.88 arraanged t()l ntsﬂkemﬁt board 34, thereby retaining the shaft 66 within the slot f'.

-~ 68.

' 157'_'T Referring now to Pigure 7, resistors 76, . which are required
._ by the specific electronics of the emitter/detector combination
Y - the present invention, are inserted into the printed circuit_

board 34., The resistors 76 and associated leads from the_'l

| 'tconnector:36, photo-emitters 40, and photo-detectors 46 are then o
"20. -electrically connected and soldered in place as is conventionally..p_if
_ 'done in the art.. B _ _ ' " |
-’kv}" :“:df”']f':- - With reference now to ?igures 8, 9-and. 10, the assembled'
_ frame 28 and circuit assembly is mounted on the base 26 by means o
'of a screw 78. As illustrated, base 26 includes an upwardly-
:"jiféﬁ'” extending switch retaining portion 80 and a generally circular'

"cut-out orifice 82. As best shown in Pigures 8y 1c and 11,;

circular orifice 82 is disposed substantially below the opening t-_i

'ih of dome 30, and includes outwardly extending locking ridges 84 .
': which are designed to accommodate a lock cap 86 {See Figure 11),
V30:.'such that ball 62. may ‘be retained within the dome 30. Lock capf

86 includes outwardly extending tabs 88 arranged to inter‘eaf



'_with 'ri'd'ges 84 In. operatlon a user de5|r|ng to |nsert remove bal | 62

fromthe cursor control unit. 20, may unl ock and renove the | ock cap 86 from

£ice 82 by 'sinply- rotatl ng the cap such.that -the- tabs 88 and.ridges :
Wer interleaf. 5 As il lustrat®a; lock cap 86 .general | y:has a
form having a: central ~orifice 87 of swaller: diameter:than . cut oui

orifice 82. It W‘Htlpeuzagggr g4t . ﬂpa(;pm(gqogal % Bde b Sdéﬂs:qrnt;e%amsé,_e{

by | ock cap 86, “Thus, -ball 62 contacts-the surface-bel ow'thé cursor. cgmrol

-~ unit 20 .and rot atzemdve bethcﬁisérm ttlteecgosomomql wiit ae. uvAyt vodotkeand |

o ongn & et e oy, B4t S SASS Fob MNIALSL: BN W Rinelhey

" is coupled to theapabhen tﬂéttthfeoti@li‘s aBesid |:¢a4;es:mnnestnfngaﬁ,1md1ésf.

- of -the cover ‘&5 (see ¥

partl aI |y exposedm thq:mg;x a,ﬁemale connector 94 which is inserted over’ pins 38.

| " inserted within the" reta| ning portion-80. - A 15 'swi:tch "cap. 91 forns 'pér't
| %fate% H%kd?wééeeeaﬁwewshsﬁcm togoidah fora.

t he ‘depr ession ofhatvfaagswmﬁqpo%d@sceﬁo%%wa}*glgp d Rl eGt theg! 1Y «@@ée

and thereby si.gnal - tthé comnputer “di-spl ay- system tihat. an:- appropri ate
l'ocation has beerPrdfiicet . Ingiddobs dppatieghy cthia® pnbcstalz.Gsands tmserte%

“are 20. coupl ed in t e [0} n crews,..-92
Oncet he cover. %,igggg nae\(/%eg elg’rfij glg%c%s %)a'ﬁ' Eiﬂ" Gt%]ﬁgg ﬁgzi‘??a f‘b‘éﬁ(’c@ap
86 is attached asbedlowcuhee:hrab@veoﬂtrdleﬁﬁiﬂ 20hendablkaves hlnnr&bﬁbﬁkm% the . -
o -portlon 30.° W h reference to Figures 12 and 13, -a sanple quadrat.ure 25 C

 output of the TureIFmEBhFoFRE ALt R itbe; $4rfafeated. As. previously - -
" described, photo- detexé@hswﬂﬁixarﬁgdwm%%ﬂl@h ié‘aéoubie@% det &t %nér%l

fully: exposed by a slot of the encoder disc. the other 'detector .Is- onI
‘A switch 90 is coupled to the cable 24 through electra l'
connector 36, and is inserted wrthin the retaining portion 80.__Ag
ilSi,switch cap 91 forms part of the cover 25 (see Figure 1), and 15}
| | disposed above switch 90 such that the depression of the SWltChr;
' - cap 91 forces switch 90 to electrically close, and thereby srgnalfi
7:" the computer display system that an appropriate X-Y location has:7
T_been selected. As shown in Figure 10 . base 26 and cover 25 aresW
20 coupled by securing hoth sections to one another usxng screws 92{d_
Once the cover and base have been joxned,fbarl 62 is inserted and'

lock cap 86 is attached as discussed -above to retain the ball :

""i:,within the dome portion 30._

. o With reference to Pigures 12 and 13, a sample quadratured
'_'i25._output of the cursor control unit 20 is illustrated.. As .
o ﬁpreviously described, photo-detectors 46 are disposed such thatw
fif one detector is fully exposed by a slot of the encoder disc.'ﬁ
- 54, the other detector is only partially exposed.- Thus, in
.addition to the increments of motion of the. cursor control over a;r”*"'
36._surface, the direction of motion may also be determined. Assume“;.ﬁ:'

,for sake of example that the cursor control 20 is moved. As,jf“



add|t| on to the |ncrerrents of rmtlon of the cursor control over a 30
surface, the di rection of notion. may - al so- be. determ ned. = Assune for gak
of exanple tshat ‘the eursor control 20°is noved.” As - - illustrated in
= gure 13, a substantlally digital out put . si gnal i s generated by each:

~ phot.o- eni tter/ det ector combi nati on associ at ed "%t h-each encoder assenbl y.
I n tKe exarrpl e shown; . cursor ¢ontrol -20 woul d provide a‘regularly spaced
. output from.5 thg:],]}ﬁg@haﬁmlmdﬂgm@rls,l & suhfstantnixldb{ dﬂgitslnpvem!towésn%\l.

. -suffraceiat a constant speed ‘al ong the X-axis.  .Sim I/%Irl | f thoemgsl
little novenent of 18h@eBBRAEEH -BHi #24PoRGOSRE *PLBESS, 'Qt/eﬁ‘ ¥

chan 2] WI !f’lon'

. occur on-the Y. Chaﬂ??&éidt%swm &scH BRcda@nGedenbly sk IInStlwte:&xmplg shown,_ B

.'__rotated S|gn|f|cant y (see: Fi-gure 13)., The 0. conputer_ dIS uésten% -
provided wth apprepréet @ossrohzaEOeweulﬁQrMFe a Feﬁ“b&‘a]ﬁblsg ‘éﬁ P UFELEC ‘b?'%

., to detect signg sl tgg’%‘éﬁorwtak%ﬁ':g'ﬂaﬁosié 'in%%@%rpﬁ'sﬁr.@ace

;7channels nmay b decgaed e I rection . of notion may.

" deternined for theaaa&tamdtamospleard afl ohgatisé tﬁ-euieharsgeslfarém et;mh@ﬁanh%r
15 along an axis.: | nasmuch as the artlcul ar. micw fdy @ ﬂd ;of)%1 r«i gg

for. decoding the; v&?FBﬁ% RIHHRAE 2hd. ’bﬁs‘?‘t’?t&ﬁrlnﬁn het %50 i'Ke

- a display system Wchhnbe wiRAbeRk: tdh @HE BliHan@d1s Niddumudit ast bige dete:nlcbéeof'_
.’such*wi I'l.'not be recited herein. Referring now to Flta;res 14 and- 15§
- di'splay system anddzekrﬁaﬂmﬂ: peingseotatredoff omkiiann iyt Sah&1gureot ’COnFPBI

device 20-wi ll-he des l%egi%lAihQ*sg:\éhoi@ﬁrogi%ﬁ;%ﬁ@ﬂ apper?Halle ggftvﬁare_ or

. coupled to a di spl §§m controll y. a conputer or other- :
'e‘q_ul val.-ent circuit rhytrdepei op.rn akampiegeégﬁndeg‘-ecwrst Heo dempat esignrl state
provi ded. such-t hat -a " menu" riet %foi_hanne f]ﬂ,y be

opti ons__q‘ndl cat ed t&g;atﬂqieg&( f 8?“35)(5%[%[3' ?Jes? %]rom eac\{xapau

:decoded such that the X-Y direction of motion may ‘be determined
yfor the particular order of trans;tion changes from each channel

o 15 .along an axis. Inasmuch as the particular circuitry and software-a'

rused for decoding the various signals and. positioning the cursor f;'“'

'"-or the like on a display system will be apparent to one skilled'
”fin the art, the details of such will not be reci ed herein.

: Referring now to Figures 14 and 15, a display system and'
yéb:“method for use in conjunction with the cursor control device 20

.': will be described. as previously discus;ed, control 20 is“'

’&,) o '_.. fi icoupled to a display system uhich is controlled by a computer or -
P . :other equivalent circuitry.' Appropriate programming of *he.
"fﬁcomputer is provided such that a menu‘ bar 100 compr~51ng a

- --ésf.variety of command options indicated by titles (for example, Tl,. N

B né'Tz, T3 ."tTn). is displayed across the CRT screen or the like as

:7shown in Figure 14., If a. particular title (for example T1)  is :

"{;selected. one or more sub-command items 104 are displayed by the

fioomputer system below the primary menu title.f As. illustrated,_y

: -F30'_the sub-command items appear to the user to be 'pulled down“_from

“&the main menu bar 100, ‘The : user then selects a desired item for



. rappear’
user "t hen selects. a .desi red itemfor- 12 - .execution by. the corrput

Lerr]; [err] [err]) is dlspl ayed across the CRT screen or the like as .

shown [n Fi gure 14. . If a particular title (for exarrpl e Tl) .i's selected;
one -0 \Opre sub- cormand i'tens ."104 are ‘displ ayed .by the:.conputer system .
bel ow\ghe primary meru title. As i1l ustrat ed,- 30. - ‘the sub-command |tems

o the .user to be "pul led: down"'zrromthe mai N menu’bar 100 The

"~ appropriat & MoVegRRLt iy %yC'HIEéQ! oppQebs G Ay, aagreméi' +BCn gl § g At houdfi

| ‘the li.st of |tems 104 ar e  shown eI oW ‘menu options .
~lerr],[err], and’“FéP’f’]°°nith‘°!-heaspr“’é%n¥e é‘ﬁﬁsaﬂi’%t ‘ShtRoughe the 1¥ﬁ=37m9fopt|on o
omay’ be- pul I- ed dawenantbydiazp! shyceh abraillhiﬁtrﬁt'ibh %em?em‘éizluoftgﬁp@rationsl e
" executed bythec system.t t he. user el e arti.cu ar
“menu-title and s@bgg%h%ﬂ # 2t FRY. 23 npln—?sgeﬁlr & §° 3%1’?5 o
~initially d|5sp| an;sun@mohamamoa @nlmte d!wspb-ed' dsl)ssﬂ.mdaatle tisdm)wn i. n .
Fi 14. A d i lee i i _
igure. user defigd s@Qué&ceS%i‘ Sﬁeﬁeiﬁ%hh Et’éc?zrte& P} et%féem‘égﬁpmééne 30 an d

control unit: 20 over -a surface . thereby rotating

" sending signal s WAAPR A PETRFE é’lkfén’@%%r dr. Xelﬂ?"b@at’i’%‘h%""tlé-rt menyiiflay

- system ‘for cor madpsuisicogmand citeat 19fsiowaiuls Figurel 1S | ilhe” 66ngd¥Rrl5

. di spl 0s ned: .ove OXI mty vmth)
| "tthcﬁgsz(r:lreen Pg?fﬁ g]ﬁ #{%cy m?ﬁepous#etr"b e?)xf e@geéié‘%elycﬁy Tﬂnﬁf on .cursor

- control. qsheﬁébynafé! il""i&!#md‘isvm AsggUdeairing daaselnpt Ieepwtﬂpmﬂ.er syst em -
“that the partl Cigi8le tridvie® HiFad2eeBnsRI1L e 20 mrce@&tﬁeed'ﬂﬂ R

.system then eithet ec It 'S an | mTEdI ate mmnd
cor ~di spl ays a. sé‘?tﬁﬁ(%gaﬁ)rﬁéﬁf&ng?’ér#m go 'ending signals NS
- jindicative of changes of X-Y locations to the display system N

"'for corresponding movement of a cursor or. the like on the -#éy |

15 display screen.’ " Once’ the cursor is positioned over (or in
' proximity with) the chosen menu title selection, ‘the user
depresses switch eap 91 on cursor control 20, thereby _
:'activating switch 90, and signaling the computer system that _
- +the particular title has been selected. The computer display :
- ?Q_’system then either executes the ménu title if it is an L
' _immediate command, or displays a set of sub—command items ;'" o
for user selection.. If items are . displayed, the user h Lo
o continues to depress switch cap 91, . and once again moves. the _f R
- _-'cursor control over the surface until the displayed cursor o ol
25 ‘1ies over or: in proximity with the item to be executed. .f”fk,%_
' ... The user then removes. pressure from the switch cap 91 thereby
;deactivating switch 90, and indicating to the computer which
~item is to be executed. ' o - . SR
_ _ The computer system then determines if further parameters R
. 3°:jare required to be specified by the user. If no further =
) "_'data is required, the’ computer executes the item indicated
' by the cursor position on the display screen. However, if
‘-iparameters must be specified by the user prior to. execution
. : a "dialogue box“ is defined on the display system which
55_fdisp1ays the various data selections which are required.



i

‘switch cap 91, and once. .agai n noves:. -the-cursor. control over the surface_ -
Loyntil the: dlsplayed cursor-25- lies over.orin.-proximty-wth the itefhyt
be: execut ed.. The -user: t hen rem)vespr essure from the switch .cap 91 the

for user selection. If itenms are displ ayed ‘the user cont| nues to depress - |

deacti vati-ng switch 90, -and-indicating to the conputer which. item'is o' be.-'f__f ;'
exeClﬁqe_g:I ‘The .comput er. systemthen det ermines-if.-further pararreters 30 are

required to be speC|f|ed by: the user. Hﬁm-further data is.réquired; the"
comput er: ‘execut, es the itemindi-cated. b ‘the cursor position on the display: -

“screen. ' However ;P9 eFampiast & ysemavh e spranireddta)selret ipage fprmats,t o

execution. a "di aI me&ifboxumdﬁcﬂﬁftal Netdle (ihstllzé%r‘elﬁﬁ@@dﬂah@ﬂeno‘@
..dlsplays t he "vari ous; da%a sel mg
a.user may be: req?u"f oa

h -ar'e reg i'red . For exanple

%P%*é’l of i Sele nﬁybﬁmtéaniw ues,

““etc.. .In the presthd combexiavent thea selectiomutis fdsne edemplech dalsippd ecti ons S
- “byposi ti.oni ngst Neod o8Ok oeR!, AKIE moflefiEhs  abBileaX YA Gy U1 Dl e

'-ch0| ce forrrat and rrentarll -activates t

“control ‘unit. Oﬁ‘fb R eCHRAIT] F%’élt%°é-I %t?oné’nﬁﬁet%(}@@&m ®@dpattengr oceeds_“' .
to execute the crmenaae.ntthlet eompUARGOP o AR, thtexerul@STAD IcBobeh HerkSer to -

r.sor

sel ect and 10 - te a variety of commands Wwi-t hout the necessity of-
i nputting characters on a keyboard, as is commonly required in the art:

“Rat her, ‘the preesent i n%eqqridénsber ritt ¢sfpaasidier fommaduser e iseDeot aemm*rands
~such as- fOF e‘Pﬂin‘FHxQou’BeEh variety of commands without the ‘necessity of" -

’anrj_rﬁ 1._ U'-;ﬂ inputting characters on a keyboard, as is oommonly required _

”'_in the art. Rather, the present invention permits fast

£y
-,

- entry and -execution of commands, such as for example in a
: ”.'- word prooessing system or the like, wherein large blocks
15 . of text or other data may be manipulated or operated upon
- simply by movement of the cursor oontrol 20 over a surface.
"and the appropriate depression of switch 90. _ ;_ |
Thus, an improved cursor control.and display system
- 'has been described. 'The'present'invention permits a user
'j'l2°~' to select desired menu titles on a menu bar by movement of
' a cursor control over a surface. Sub-command items may be
-'speoified for execution by ‘the computer oontrol display
' system in the same manner, such that the operator need not

g iwf o " enter command characters on a keyboard or the like in

i:25' .order to access and execute most systenm funotions.__
o Although the present invention has been deeoribed with
" reference to Pigures 1-15 and with emphasis to its use with
- a "pull down“ type display system, it should be understood
o "_ithat the figures are for illustration only and should not
30 - . be taken as limitations upon the invention. It is
o 'oontemplated that many changes and modifioations may be i.
'4-_lmade, by one of ordinary skill in the art, '



) word proce55| ng system or the I|ke V\herel n Iarge bl ocks 15 of text or
ot her data may.be mani pul ated or operat ed upon sinply by novenent of the = .
_Ccursol ntrol 20" over a surface and the appropri-ate depression of. switch t

- 90.- T an |rrproved cursor control  and-di spl ay. system has’been: descri bed
" The:pre dnvention permts a-user 20 to sel'ect desired menu tltles on;
'menu_bar by novenent - of “a cursor cont Lojs aver a surface. - Sub-:command i

-may be.*  specified for execution by -the computer control dlspl ay syst*em-

charact Z??OEHQ”%%y Bt PR e e#eﬁleﬁenm" uitined S e sampari 60 WA execute
~wth féfé??ncgnfhhﬁ%ﬁfédw S S N AT D0

~down” type displ gg- a/" ggd[g ouI d be understood that the figures are. for
‘illustration only and:-shou Aot be tiaken as limtations upon. the '

invention.. 1t is cont en'&&esbﬂebmgmmmwmwﬁzmmfmmmmmy bé
made, by one of  ordinary skill in the"art, = 14 to the.materials and :

Carr angenent &f { o &emtoi.mlﬂeaﬁmwnthem 18 désartibed madt oladied mom t he |
. scope of the invention:as.disolosed ahove. |In .our copending- application:No.:
8524820, di'vi ded eoupster emnbrpl displash sysism havingon displayevheredndescri bed

| .and clai med a conputer. control dis Iay system havi ng a disp wherein a.
~ plurality of comPAHEBIHY ofhommend og @E’a‘ﬁ?ﬁ'&‘@dﬁm "‘Séd b commnd
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~once -sai d optlon has been sel ect ed and |ncI ud| ng.cursor oontrol 10 rreans"
fror selective p05| tioning a curosr on- sai d displ ay. 15 CLAIMS 1. A.
devi ce:for providing signal s. i ndicati ve of X-Y locations on a display/A

system conpri si-ng:.a housing. i ncl udi ng a base g for (the -
‘passage of -a rotatable ball; 5 - . & unlta|m"uuﬂmm|umg on S,'
basewl udi ng: -a doned portlon i ntegral ly* forrred Wwtth gaid frame - :
-subst antial ly: surrounding and retai i ff sai d rotatable ball; said domed
portion: haV|ng first and second cut-outs 10 -through said done dlsposed
substantially. at. 90- degrees with regbAESto one another; -said 90 degrees

“being measured iy cunt greiicdl kyr Gbovah thel ¥lEnaseiGiaibhtive Gyt xovt di sposed
“atcan- angl e with respect to.said.first and second cut-outs; X-Y position. '

“indicating means Rasyisss W @.Udbsﬂﬁﬁydsiz&edl ledhppidingecond cut-outs, for
converti ng the rotation-of said ball-into signals.indicative of changes of -
XY positions.on sai d. dlma)&gswmnbl adiasy hewirs passpsrg.rlshfo:ugh said
“third cut-out, for biasing said ball against said X-Y position. |nd|cat|ng
means; 20 | nMdenpapsrge GRS rgtaé:abéleb‘aﬁlll-from sai d doned. portion
--through sai'd gpening.in sai.d base, :such that said |1 and .t g I nt erjor of -
" said dome maybe servi ee'épi“'s‘&'i’dfﬁ%giPB‘P' ?l’g‘i)g’&?ﬁrt%‘flr’fa Gut war dl y
,extendlng Iook rldges |n3 ral |

d po¥tio rq%gegrafly formed with said frame
_ _ ;substantially surrounding and retaining said rotatable
\1 '_ 7 ballg '_ _ | | | = L |
. .@5 P ;“e_d’d.:' said domed portion having first and’ second cut-outs
d“fO'”through said dome disposed suhstantially at 90 degrees with
:'respect to one another, said 90 degrees being measured '
circumferentially on said dome, and a third cut-out dilposed .'d
" at an- angie with respect to said first and second cut-outs°
X-Y position indicating means passing through said
: '_15 'first and second cut-outs, for converting the rotation of
L said ball into signals indicative of changes of X-Y
| positions on said display system; | “
p_ biasing means passing through said third cut-out, for -
.:-Lbiasing said ball against said X—Y position indicating means{ d
:“*-ZOf f::h means for removing said ball from said domed portion - |
| through said opening in said base, such that said ball
and the interior of said dome may be serviced, said means
?ﬁfor removing comprising" |
outwardly extending lock ridges integrally formed with _
;25_-said opening in said base°. C | |
L a lock cap having a second opening of smaller diameter -
.than said base opening to permit only a portion of said ball'



. base; vvhereby nmovenent .of Said device over a.surface, such that a porIJ

25 sald openlng in sald base a Iock cap haV| of

B srraller -diameter than said. base openl ng to permt only a portlon of said . i
Cball. - C L Mo .S - -to pﬂlﬁmmm}mwnmgmand ‘cont: act T
- sal d o e said | ock’ cap further i ncI ud| ng o g:lock tabs S
to- |nt daf. with said ock ridges, such that rofatfon®of* sdid*cap - .. =
interleafs. \Mth said tabs and ri dges65- thereby locking: said cap ont o §'-'

- of said ball i stdrq:laatsatmedsthm-oogmtamt cmtactsaadldssmfface, gener at es_ Si gnal s . v

. coupled.20 to an encggg{.e

indicative of changes of X-Y.positions on said display system in-use.10
2. A device as cl asiddldck capifartheghinclndisng Qfﬂblaa‘éil-hgexi‘@&ﬁ-énsorrprl ses

- a wheel carried by a shaft,. said shaft being_bi ased such that said wheel
mai ntained in cRERDR I inieglend With sai 168%%’@&9@&%?%6&94 n claim 2
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BCH A deV' Ce ﬁfatc |a%8?£‘1dd1 cQ' aam Aoalwﬂﬁé Qddin%&iﬁjed) et Gontact with
e said surface, generates signals indicative cf changes of X=Y .
- -_positions on said display system, in use..s'_ 'f'j_ o f_fi ' _i;]_

10, 2, E A device as claimed in claim 1, wherein said biasing
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:_means comprises a wheel-carried by a shaft, said shaft _
B _'.'-being biased such that said wheel is maintained in contact
‘with ‘said’ ball. j' I | L
'd3,_ A device as claimed in claim 2, wherein said third
15n.cut-cut is. dispoled generally at 45 degrees with respect
| "~ to said first and second cut-outs, said 45 degrees being )
_measured circumferentially on said. dome.gk o .
| f4.p A device as claimed in claim 5, wherein said pr ﬁ
- tpositicn indicating means includes a roller shaft coupled 5':
.20 to an encoder disc having a plurality of radially disposed
o }:slots, said disc being disposed between a photo-emitter and
ﬁ_photc-detector.__“-~ e - S ) :
.:_5; A device as claimed in claim 4y wherein said photo—'
detectcr is disposed within a detector aperture, said _ |
'_;;25, aperture being retained on said unitary frame tc form an.
|  integral wnit. -



- device as claimed in claim4, further |nclud|n

“detector is disposed within a detector apertuF“*Sard*?S—aperLuLe belng
‘r'etai ned on said unitary frame to forman inte W!E" - 6.
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bet ween sai d frame. and said base.. 7.. © “A-devi cl ai r

further including a switch coupled to said-circuit oard %t o *speci f } 57
seleétgd X-Y.positions on said display system 8. A‘devi ce as clai'med in

cIa|n17’ 'sai d’device being coupled to a 'bnbuter controlled di spl ay system: -
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-reference to and as’ | rat e he acconpany
' ' 7. h A device as claimed in claim 6, further including a

:; switch coupled to said circuit board to specify
r-'5ic.selected X—Y poeitions on said display system._ -
_ i8,}_“ A device as claimed in claim 7, eaid device-being '
-_ccupled to a computer controlled ‘display eystem wherein
imenu commande are. displayed and selected by a user through |

movement of eaid device.
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- _:10, 9. . A device for prcviding signals indicative of X-Y
- -locatione on a display eyetem substentially as hereinbefore :
described with reference to apd as illustrated in,the '

accompenwing.drewinge.




