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A POLNTI NG DEVI CE FOR A" COVPUTER The present invention rel ates tﬁ
a ointin for input of screen cursor positioning conmands or the
5 Pl ke togﬁééﬁﬁ’é % and of the type nentioned in the i ntRCHREP#PZ6Har t
of 'claim1. Such a unit is generally and in the follow ng naned a
"trackbal l". It is used for the same purpose as - and as an alternative
to - a so-cal l ed "nmouse" which is noved on a pad to give 10 pointing
signals for the conputer. The anatom c designations used in the
follow ng corr espond & PQINTING | BEVICE | §ORt AOROMPITERevVageappar a-
tets Anatom " (in English: The Anatony of the Locono- tive Apparatus)
by CErik Andr easen, Gyl dendal , 15 Copenhagen 1966. It is

general 'y known t e BRESFRE davisntian .wates 1% 3 RedRdenadeiiee of
trackbal | s meforcaimputs est Gereen | AEPSYLNPOSE €S ohengheckimRind by tthexposed

users, eve ct yal |aI L njur uch_as a te ns e bQW t.he 20
r ot at or T%f sy}%drgﬁe a%ﬁﬁar pa ?ﬁh f A G¥Ee iR are
t oget her cal l ik mREjugtRams tpay y oSt ¢ b km 1 | Bjachy p. uﬂq.@se.ajlmmlbmd t he

aspects of thsdiSenOthe MRAINHWING ALUhEES aC Uiy E di SEES% azge,%rm”g
ot her brie jElf%yl_:tﬂ_gefscrlbed I n the gubllca i on by Lone W nt as pa
(

musef al der " 4Pe \RITPPIRt2F o ABUs@S ant pdfernatiivedsekt R ens
Ar bej dsgi ver fsn-e:m]rlﬁd)g "monsed- whiéhr himdelovedpenhagepat®9%o give It

th an nat ural- position of rest
:Msth ?ﬁea;{%n%aéri%% gﬁgani%a%%}ﬁg gmpﬂﬁ?%éd such that the ulnar margin
(little finger %eynabgmwddﬂmm nesetiheint abhe dullldwing pal m
is lifted 45[€6fﬂeéﬁ&mtt’ﬂ:? ey baa&tsﬂ d@s"ig’?xﬁdbﬂ:ﬂ :.%1 ngﬁ%géé;% qie two

f orearm bones - spoke bope (radius e parall el

and thus not %8-S5 @R2eamaf AP Epglisdendthe %ﬁ%tﬁ%do s the the¢emo-
tive Apparatus) by Erik Andreasen, Gyldendal,
15 Copenhagen 1966.

It is generally known that the use of in particu-
lar a mouse but .also of .trackballs. may cause serious -
inconveniences to the: user and, to exposed users, even
actuval industrial injury, such as a tennis elbow, the

20 rotator cuff syndrome and carpal tunnel syndrome. These
injuries are together called RSI (Repetitive Strain
Injury) . These diseases and the aspects of the use of
pointing dev:_i.ces causing the diseases are among other
briefly described in the publication by Lone Winther:

25 "Pas pa musefzlder" (in English: Watch out for mouse
traps), Finanssektorens Arbejdsgiverforening: og Finans-
forbundet, Copenhagen 1995. _

It is thus among other stated that the hand in its
natural position of rest with the forearm resting on a

30 table is turned such that the ulnar margin (little
finger edge) rests downwards against the table and the
palm is lifted 45° from the horizontal plane. In this
position the two forearm bones - spoke bone (radius)
and elbow bone (ulna) - lie parallel and thus not

35 twisted at all. Furthermore, the hand is partially
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2 cl osed (cup-shaped) and the thunb points towards the ot her’

fingers andwiossabizgned With the wist (carpus). Thi s po;s&ms,sﬁ@yl d

al | egedly be taken during work wi th the pointing device.

is further stated that provisions should be made for vari atlons I n the

wor ki ng posture, as much and as often as possible during work with the

poi nti ng device. The wrist nust not be bent backward when using

the pointing device as this can cause the c& pal tunnel 10 syndrone, The

wri st being bent backwards shoul d not be Erevent ed by using a wjst °
o]

supporting devi celgsechi cup-shaped) | angh 'Eﬁ’ﬁ hyrk PP UFVAESS nkhet he

under si de Obthe Winderdhanfang shdgmedaiitdle £Resweibty (eatpus) .
inwards with a h

i,zont al .pal m a§, Ki w t,h ny _known no se:s
or constantly be%ﬁ" 5‘ut%?ﬂ§lﬁf1tﬁ; ngmﬁéeggglﬁ'al?ﬁa \%n %ﬁ) TR th a
j oysti ck. Occupaw::.th the @rintingdleviceases of the sane kind as

mouse injgries (RSl)g %&t}ﬁpv"gtaﬁcé mtpﬁétl@t DA it 'Hlould be
aircrafts by rreans Ofﬂﬂ ysti g it IS stated ghat t he
car ponet acar pal made [far,vagiationsim the M é’ctsffr"pﬁﬁvetaécﬁ‘ruﬁ a2pfi ma)

- which is a sadalse boteh s hposisikie nabrﬁ.ngK wcmrvéI | with thot pa&nadntgoads
inits extrerrep tlons, V4 ent
i nwar ds t owar ds cﬁeherTﬂe g'grif/\é%qg?gg not b& BQBR Bg@ﬂ{ﬁ% ‘o'f 8”118%? t he
initially stated tlhen@q:e:xtlng dame &al thirk ataay cla}uaehétl'ta mrtp@gu tusheldinder

t he name < Trs%’ilﬁ(\ﬁﬂ-n r " t I B8 RkE rHs0 Bhaat
"Ent er Q/bers%gce Noré(\j/?cﬁ&/éérgﬁﬁe Seﬂng Benbraah v Z%QRgﬁ%nbe

CH, n.d. prevignted sbyewsdad tahe‘"ﬁgﬁEl |ﬁu@§'°§'tt@éts:rfg%v=aﬁ=ﬁi 2% t}ﬂls
slightly bent OV%httd‘iﬁLsDOalﬁlt uﬁgom‘eumeze Presmird against ther cedebatlvar ds

vl ch 35 stated oy R 2B Db han spbiSat B Shosbenbapduanyine
finger 1nwards with a horlzontal palm as when working with
15 many known mouses, or constantly bent outwards with
vertical palm as when working with a joystick. Occupa-
tion- related dlseases of the 'same . kind as mouse
'1n3ur1es (RSI) are known from 'pllots who control
aircrafts by means of joysticks.
20 Finally, it is stated that the carpometacarpal
joint of the thumb (érticulatio carpometacarpea prima)
- which is a saddle joint with 'a large mobility - will
not stand loads in its extreme positions, i.e. with the
thumb drawn away from or bent inwards towards the other
25 flngers. '

A pointing dev1ce of the lnltlally stated kind is
known and marketed by the firm Logitech under the name
"TrackMén Marble", see e.g. the brochure from said firm
"Enter Cyberspace" (Nordic Version), Logitech S.A.,

30 1122 Romanel, CH, n.d. |

By this device, the hand lies stretched and -only
slightly bent over the pointing device. The wrist is
forced backwards which as stated is injurious. During
the abutment of the hand on the pointing device, the

35 first phalanx (phalanx proximalis) of the index finger
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3 *° will be plraced ' quite close to the ball whereby the pulp

(pul'pa) of WO8SEBIGHL will have its working area corre- PCHOKAB/PAFEY

cl ose to the netacarpophalangeal j oi nt of t he index finger when using
the ball. This requires 5 that the carponetacarpal joint of the thunb
(articul a- ti o carponetacarpea prina) is constantly defl ected

until close to its inner limt which as stated also is i nj urious.

At the Internet address http://ww.globalsl. com 10 starl.htm, a

description of ay fl.ebﬁsﬁl&éé& te close t& ¥He BaN'1 Wh‘é%e‘bﬁ)'ether

Technol ogy is pub ackball, the IS on t

si de® of an ﬁﬁgtéﬁ ﬁﬁﬁaFgPﬂg FiihBaVﬁrﬁ#ﬁnH°§ }BgagrﬁarEﬁBFﬁ'
control fotr]I a tehpbhﬁg.@@l?etclwsd heo | the. mﬂua&a&mwhalangﬂilatimmmsbflﬁe
enconpassed or catrrie t r e e
pal mrr\}l)m I % r%]c?é(x Efnégy wimeggq{%:rbr% the f}:>ba|l|1 Wupwaégméets

face SI even S Or
However, the fErGémam the cars:omﬁsgcawpgﬂedowtt Rét thﬁetbp e (Bgtécuda-t he

el bow bone gp %&Q?%ﬁ:@tab&kﬁeaospﬂﬁé‘) | sief abbgwtrsglte@d asflect@q
stated injurious b O%ﬁ nt us

article "St ind i
£16-T1y forbi |l od® ose th its,inpge- 1&f“ﬁtEWéFLF£‘haSJE§§FFa 155036

ai rpl anes derjuasioaass.nodel for a new type of nouse) in the nmaga-

e Comutr o | o131 8888, 8 CORE"INE iy SN LT 2

Of @ conpute
abut ment f aced Of @it atie hivdr, handdescrlph;@nde@ﬁgﬁédngedeﬁ@hetaapybﬁﬂdwn

"joystick", wher &@tartraclé"hefr}&ﬂ@:hfea&‘%%nﬂﬁeﬁ Q‘EE&%@IB E.'SOBuMQBhBa' ng

t he nnuse with the th
faci ng upwar ds a%@téh??nﬁf?%g%% tE ﬁbgﬁgitﬁﬁg Engﬁe t°P gb%%e ﬁn@ﬁ'on
t he upper end facdcrigdte japdradus ASE othe formkemidn sipestasks, ramote

abut ment face is CQ{H%‘Q‘O%%&'Q%&%\HlSlon V\Qef ?h%h&&k fll‘p@.gr ﬁ

(ulnar margin) re and tRdersr d enti ona
mouse bal | 135 gtug awstabecgncompasaedr exr hcamrm h}hethanrf@mmfamemms

of the hand whereby the palm will face 51dewards or

even upwards or obllquely upwards However, ‘the forearm

is thus twisted so that the spoke bone and the elbow

bone are crossed, this position is fatiguing and as
20 stated injurious by constant use.

In the article "Styrepind i Fl16-fly forbillede for
ny type mus" (in English: Joystick in F16 airplanes
serves as model for a new type of mouse) in the maga-
zine "ComputerWorld® no. 14/97 page 48, Copenhagen 18

25 April 1997, a mouse with the name ANIR for a computer
is described where the abutment faces for the user hand
are designed as a generally known "joystick", whereby
the hand takes up a closed position when using the
mouse, with the thumb edge (radial margin) of the palm

30 facing upwards and the pulp of the thumb resting on a
mouse knob on the upper end face of the joystick. As on
known joysticks, an abutment face is provided below on
which the little finger edge (ulnar margin) rests and
on the underside of this face a conventional mouse ball

35 is journalled. The entire hand and the forearm are thus
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4 noved across the working face when commands aré to be given:to
t he conput ewo 98/59316 The i nconveni ence of this nouse ispthaikobbmese are
no possibilities for wusing the fine novenent 5 coordination skills
of. the hand and the fingers; all fine coordi nati on novements nust be
carried out with the entire forearmwhich is both difficult and may -
cause tensions, especially in the shoulder |joint (articulatio

humeri). Besides, it is unfortunate when 40 the forearmis twisted about
45[ err] awayfromlts neut r al Sit e object of the
invention is to PAXRUAGOSS th?)OV?IﬁF di%ewB?ntHBmT“ﬁP Baf E‘Pag

kind where the givemddal uha:(nnmputmmes are avoi ded and where the user's-

10 fland 0 & MBI N POSTHE L MoHARALRIPIRS Rl 10 thaﬁp%g.t&x Glgsed

neutral position with stral car pus ut nmen

the entire hand aSni n@PSSJ-blllFHéspmfﬁ#'ng“ﬁéﬂgce hef urfing oB¥ERmeBE t he
I nVﬁnt i OB ' 'c‘bdﬁi:’g{éﬁ&diﬁ @cm@tbﬂgtﬂevhm@mm €RE b@nﬁeeéat gdy 20
wi t hout being su rted a rovi des. t he

eer b1 oy o oA cEoP Rl S0 Pl piERes "FudE e, carritd "G rwisR ng
with the device. the entire Tiomedmm ohhached.sbybd:tﬂe ﬁezﬂfwcelsltl randemay

character- W Radds Uns) a'é&ﬂecla11§5 in  tR% lpsthhtohriﬁek'h PB&‘HQ
occupy a partly c osed posi is achieved t I ngers
take up a natural (artlcuﬁ%p.wgm%yu%ﬁsm t Heyigr enfgriunptat &’hf-ﬁe
con- © tralos tie tfertmtincwlinde® abht RG> BOaybErd fiesCadutral tO
work in extreme p05|.t|.ons - the fingers need in par- 30 ticular not be
bent backwards f RS ouse knobs. when these are not used - and the
hand is enabled to "grHsp object tofl fthe tisiverdquoi i ngodewiaeideThe fact
that the : iy : 5t |

results partly |ﬁ£d{lﬁd}ﬁ§]ﬁéf@f¢ on ;‘gtﬁm%gtr?z’t 2 ?rﬁgﬁgwm@g’h\%ﬁéeﬁgﬁd t he

hand and i thatﬁﬁkﬂhaﬁG°PYﬂBéeﬁces are av01ded and where the user’s
15 hand in a main position of use occupies a natural,

partly closed neutral position with straight wrist
(carpus) and with abutment for .the .entire hand against
the p01nt1ng device. A further object of the invention
is to provide a pointing device which can be operated

20 without being supported and which provides the user
with the possibility of working standing up and/or
moving around when working with the. device.

This is obtained by the features in the character-
izing part of claim 1. .

25 By letting the hand occupy a partly closed posi-
tion, it is achieved that the fingers take up a natural
grasping position when they'are to activate the con-
trols of the pointing device and thus not being forced
to work in extreme positions - the fingers need in par-

30 ticular not be bent backwards from the mouse knobs when
these are not used - and the hand is enabled to "grasp
itself on to" the pointing device. The fact that the
\entire hand is in abutment against the pointing device
results partly in a high friction between the pointing

35 device and the hand and in that ‘the hand finds a

e
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5 : ° natural rest on the pointing device as no part of the hand
nust fixed WOR8FPM@ air". The hand being able to st i ck PEAMKIB/OREP nt i ng
device and there being, as stated, a high friction between the

poi nti ng device and 5 the hand, assures that the wist does not tend to
| ower ~ against the working surface and thus bend backwards whi ch
as said initially is extremely injurious. g The fact that the handle
neans at the little finger side (ulnar side) of the hand protrudes

froman 10 essenlhgldy r@é”%rﬁ%ﬁélgfoi(ﬂtfﬁfed‘é%@t&g WHtpdACESE the
permts that the_pointi r:% devi ce used w t hou

rest n a Su rtl ng
faces (i.e. held hadd yust Fiixed J'igy, free FixTy fTWFe?Ra% beiRg g‘ﬁf? h&®hand
‘as the fingers - saidk to itheandditidialg t Aeviickt | andi derre beiagrel axed
and par - 15 tiall osed:RASELE QN | e Latlng Lge
I n apsafe way. Stax-‘ecd’ 2 gf/'ggh%ﬂ'cgg%%ﬁ&éﬁ]%rpgﬂn% ?g q‘lh'? Tllhg g%tgéi%%e%n?hat
t he el bow boneS( dheahamdd ggsrresohbat e usyistt dass not tehdr sar kpdernot

occupy a nore or éeea}%&ﬁt%@e%mahbi Yhrfacd BHE hasVBendeshbRlaPQsi tion
uc

descri bed above. t her - .. . noré, _an _increased_seqgurity agai nst
backwar d bendi ng ¥B¥ich as sa3d MlﬁlailéYoBPaPﬁ@Jeﬁlﬁn&BPuFﬁQEg'
ci rcunst ances, - Ofevi £gcactthdatn aheorisandle qumeamsgl 2t i reheel aitabet 0

t he mai n raqt.ati : axi fl.exi.onaxiss h aLures
inclaim3, it i g%ﬁe}f]?\gelﬁ( h(gf‘tl(nar )él%t%ﬁeéﬁ'ang © g aégpggf) & xgga?ﬁéﬁ Hﬁle :
tendency causdd gssentialgiapkane osurfare dbvhe f serondeabbrngnt fages)
stated in Pl s tHHE NERdDpEint 6y 28R 84 883 NaDEnSUET 2E8t on

abutting agai nst faces on the pointi devi.c S 0 increased,, and thus
the rel axati on of2t RYPRRAGIPE face Rgrﬁherklé:g‘: B&?ﬁi& JLt’]'le"“ﬂ@'gr 3% Y

permitted to | et itwelf keppolmtplhgeseimcehdahgninadi shoaffingebsl e the

g o B YRS 58 et PERRLIEN' Sy RS e,

the little fiddertiallwrelgs&«dpposithenl can retain the pointing device
in a safe way. - :

. By the features in claim 2, it is obtained that
the elbow bone (ulna) and spoke bone.(zadius) of the
forearm do not occupy a more or less entwined position

20 but the very neutral position described above. Further-
more, an increased security against backward bending of
the wrist is obtained as under these circumstances,
gravity acts in a more oblique angle in relation to the
main rotational axis (flexion axis).

25 By the features in claim 3, it is obtained that
the hand is supported against the tendency caused by
gravity to slide down from the oblique angle stated in
claim 2. Furthermore, the area of the hand surface
abutting against faces on the pointing device is

30 increased, and thus the relaxation of .the hand is
furthered. Besides, the user is permitted to let the
pointing device hang in his hand, while the forearm
hangs downwards, relaxed. Experiments have shown that
the pointing device so to speak "hangs by itself" in

35 the hand, when the little finger is merely kept arched,
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6 for which thanks to the design described in cldim3.a qui te’

smal | forcewdsosrsosigi r ed, which of course is in accordapgp,n‘§'9§,5b2331e
natural grasping novenent of the little finger. 5 y the - -

features in claim4, it is obtained that t he pointing device can be
erected such that the handl e ‘means occupi es an alternative oblique
position pointing - forward whereas the weight of the hand rests on the
second abut nent surfaces. The working posit®on of the 10 hand is thus
changed which inplies a desirahle vari- tion in the user!s, working

| .'a . 2 S
condi ti ons. for whighFRanks ke dhe Aesigmn desqriked o oF IRt that
the pointing devigeicanshalli foedef st hegquieedar dhich ofwhmneme tie andl e

means occupi es.yet_angther al ngg - 15 tivye Lgue Ltion i pLing
“forwards, said pd%???%ﬁﬁgbeaw£elnghsvgﬁgg%ﬁyiHﬁ%%§9§&v§?1a %gﬁ égglgﬁe
directions and litwkeifingexiuri ng use. . By the features in

clainms 6 and 7,5it is gptgh8edeaturesNdh Lhaikaad and fd naeESidE PRAL at
an opti mum duri ng 2

0 I he, use which assures said, neutr osjtion rest.

By the features i|meIRPIRENY Eei"é'chFﬁPnl%‘E rRfced _Sucg’[ ﬁgaga'%}"@ P%ﬁ‘g{’eof
the thunb (articuhedne ey anaalternatiyeohitdique) posithont poirtingl
posi tion during Ugegl dNGnereas BALNWEIGHICUL CHECHERN, eV GIY che
i njurious | oading OF 25 the. basl ¢ jornmt near Its extreme positions is
avoi ded. Theetond pburmenkh SWXEacrs bihe Heosing rresikien £ ghe
corresponds negd | ¥ag@npkeduy (chahbedMidhiiichy iR@lilds0 desirahld heahand
when using traditiopal witing utensils, . é& S position is ideal to
avoi d the initial?§L1eRatRJDe qtﬁfro&d‘%l&ﬁ- Fen Lﬁ-&°§ﬁseases (RSI) .
By the features in cl aByn 8hei featunésainedlahamt 5, it isheobtalbved sthavenent
of the thunmb whe er.at : I | Lo h Wl Peli jon of

e R0 ;ﬁ}l g.gyg?.erﬁrﬁc%e Qgh ﬂé) LQ el %u}i‘%{l’*ﬁgf fgi‘{:gf&é

the basic j.oint er aneous activatiron o e basic jornt in
35 two directi onswhereby athg dandba apang, Gcgu@ies yet another alterna-

15 tive, oblique position pointing forwards, said position
being even continuously variable in all directions and
- variable during use. . | : o

By the features in claims 6 and 7, it is obtained

that the hand and finger$ are bent at an optimum during
20 the use which assures said neutral position of rest.

By the features in claim 8, it is obtained  that
the basic joint of the thumb (articulatio carpometacar-
pea prima) is in its neutral position during use of the
pointing device whereby, the very injurious loading of

25 the basic joint near its extreme positions is avoided.
The hand position obtained by the measures in claim 8
corresponds nearly completely to the writiﬁg pdsition
of the hand when using traditional writing.utensils.
This position is ideal to avoid the initially stated

30 occupation-related diseases (RSI).

By the features in claim 9, it is obtained that
the sideways movement of the thumb when operating the
ball follows the working direction of the basic joint
whereby simultaneous activation of the basic joint in

35 two directions is to a great extent-avoided.
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features in claim10, it is obtained that t he
bendlng nnvé%&%?égﬁ? the thunb in basic joint and i nt FPHBKIARPEE
joints can be kept at a non-straining | evel . 5 By the
features in claim11l, a possibility of further alternative conditions
of -use i s obtained as t he pointing device can al so be used as a
traditional nmouse. This can partly be gonvenient for the user by
certain particular applications, and will partly result 10 in arm

noverments devi ating frcnyt&mefé&dﬁ:éme.{h L@i&‘.ﬂn 10 1Eh£sp8bahhﬂedd%wa‘&e
only as descrlbed

d rable.a
variation for ﬁ(}ﬁgﬁ g qnbents of il Whﬁ]‘s 3§bFe§°Fﬁth‘é‘idm

12, it is obtai ned-nﬁmphalﬂlgehd PJusintsutdon oarkepict avateflonr stiraibhdnl -
position of thfeif i ngers whereby the strong grasping nuscles of the
fingers performthe work. It is thus avojded_that the fingers have to
make a pressuredwith tHRY diBeafegiarssx in claiphalhinx adiressikility aof

ext ended or al mstf@ﬁmﬂedlterr%tﬁfﬁldcén@ﬂtm;@hofsu%@Ql.@oéﬁté‘ﬂﬁied as
stralnlng

T e an wll follown be l.ai,ned
nore in detail by%%f iﬁééﬁé éﬁﬁﬁﬁ?ﬁﬁﬁn g%?e?%ﬂ e? ad 3 ﬁlFHQnal
drawi ngs, where meouse. Thig gean Bhnméyab3|@@nmeﬂmemtefanghhehasdrve56|on
25 of a pointing @Q%@%%qgﬁgakoaﬁﬁflbﬁ'ﬁ’fﬁﬁé:Orhz‘uf‘ vﬁll tpﬁ.rtrf? Q‘teg%il Ltion

of use, seen fromthe thunb I'ng
device in Fig. P idperm MOVeneIy:f t%"’eﬁﬁf-ﬁ%cﬁ?@f“ aﬁmsqfr@%ﬁle hwﬁasenssngr m

Fig. 3 shows theIxhéﬂpémhﬂkhg(Htvibéqéhlﬂ-a§$&ﬁsc§t€?221?”biaﬁmk'Htggen
;Irj;?ne{ hzl gﬁd facin hltcf{é ﬁggrbg %lratbqee s a§19ﬁ‘0\£°rc hg ﬁS"PﬁttiePFg
device in Fig. 1, from bel ow,

By the features in claim 12, it is obtained that

15 the push-buttons are activated in the bent position of
~the fingers whereby the strong grasping muscles of the
fingers peffbrm the work. It is thus avoided that the
fihgers have to make a pressure with the'distal phalanx
(phalanx distalis) in an extended or almost extended

20 condition which is strenuous and straining.

The invention will in the following be explained
more in detail by means of an embodiment with reference
to the drawings, where

Fig. 1 shows a side view of a right-hand version

25 of a pointing device according to the invention in a
main position of use, seen from the thumb side,

Fig. 2 shows the_pointing device in Fig. 1, seen

from the end facing away from the user’'s arm,

Fig. 3 shows the pointing device in Fig. 1, seen

30 from the little finger side,
. Fig. 4 shows the pointing device in Fig. 1, seen
from the end facing the user’s arm,

Fig. 5 shows the pointing device in Fig. 1
from below,

, Seen
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8 Fig. 6 shows the pointing device fromFig. 1, seen from .
above, woos/sodTsd- 7 corresponds to Fig. 1 and shovvs,the-ljtslzﬁx' §3/0

hand resting on the pointing device, 5 Fig. 8 corresponds toong.-3
and show the user's hand resting on the pointing device, C
Fig. 9 shows the pointing device resting in the user's hand hanging
downwar ds, and Fig. 10 shows the pointing device during use, 10
tilted up for abutment of the second bottd@n face agai nst the working
face in a first alternative posi- tion of use. In al

figures, the sane ref &iagnt fashowsithapainting deyvice stxon oFighel sasmen

el enents. 15  £rofNgpBYENting device has a handle means 6 (Figs. °

1, 3-4, 6) which extenﬁé In an oblique angle.in rel a- tion to a
working surface 9 (FRE-bdsEOBREFRPEAStRE Fig- gdomd MPANS/itche (¥38%)S The
“top ridge 7 of thanBagpelseing onnehaspbliinsingt deddaender an angle -A (Figs.
3-4) of 20 apout 45[err] pw - rKi fage ) | o4l L LN
Fig. 8, this r?d e se%@ §_§sca u%g M _o???ﬁﬁﬂ#bﬁgn%EE.SQE”Jéﬂ%%‘%%EFhe

pal m from whi ch haadf sgstinggenstheoppigbing deviiges forenost edge of the
pal m corresponds to tkagl,0W showéthﬁQeEBQﬁ{:ih@U%ﬁ.Sc@f réBeihandn arkke a

| i ne through 25 the i deﬁ Llnaer kauc | e_and the little finger knuckle

of the hand wi || “fRis SeRfBfd " BRELEPIa“CEPFREHSNd angle Bwith the
working surface 9, cFigki L0 8shdwe the paimtainy t deviieecadmrinhl uwdwis be
arranged int qﬁﬁpri i rabl e ut Si

In the main pggi t@?g\é%gf ﬂge S omﬁgﬁgn‘%?‘gsé? 4t§%d éé&oﬁg_ 8%6€E§mpofi%?ng
device 1 rests agapasstather Mording faqe figked firstcRrliernatuie Pagth a
first bottomfaceion of3uskl.gs. 5, 10) which is provided on the underside
of a crest 23 (Ehgglllfi3hrgs,lg£epr0tru%%%% from t.he 35 handl e

means 6 g same rential designations
| are used for the same elements.
15 The pointing device has a handle means 6 (Figs.

1, 3-4, 6) which extends in an oblique angle in rela-
tion to a working surface ' 9 ‘(the base on which. the
pointing device'festé).'The ﬁop ridge 7 of the handle
means thus extends under an angle -A (Figs. 3-4) of

20 about 45° with the working surface 9. As it is seen in
Fig. 8, this ridge serves as abutment for the foremost
edge of the palm from which the four fingers protrude.
This foremost edge of the palm corresponds to the row
of the four knuckles of the hand, and a line through

25 the index finger knuckle and the little finger knuckle
of the hand will thus extend under a corresponding
angle B with the working surface 9, cf. Fig. 8. The
palm and the forearm will thus be arranged in the above
described desirable neutral positibns.

30 In the main position of use shown in Figs. 1-4 and
7-8, the pointing device 1  rests against a working
surface 9 such as a table, with a first bottom face
3 (Figs. 5, 10) which is provided on the underside of

a crest 23 (Figs. 1, 3, 5, 10) protruding from the
35 handle means 6. ’
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9 N The &i ddl e, ring, and little finger grasp around

handl e neaM OB rest with the pulp on their di st al ﬁ'a'!%%?"‘e al anx
di staalis) against a face 8 (Figs. 3 and 5; of. Fig. 8) formng a
finger tip 5 portion of the abutnment faces agai nst which the hand

and fingers abut. The face 8 forns an angle C with the working face
9 of about. 22[err], see Fig. 2. Thus, the distal phal anxes of these
three fingers will have a distance D o? preferably 30-40 mmto the

bal | of the 10 thumihd theddie, ]ihnéeeaﬁagllégle flnger régﬁféfBEﬁd

finger grasps around an an ed( fornms a

termination of tfkde B n‘&?@ngeaﬁs and e ?rhewﬂ"}ng&{’es P(’J‘épofort hete1r
pointing . d@distmll phdlanxt hpHaladx edilstalise bgadhetnmeantabe 815

see Figs. 2, 3, 8a T. ex |ng§i? h . bent
than the other thre3ﬂ¥|n8er€ﬁd @9 CE gglyé?g?l?%bﬁgngwﬁgg eéfp
enbedded in a 5 Portian aeé ﬁbﬁtﬁ&ﬂtMEPt|ﬁ343ﬁ3%ﬁ#h@$ﬁgwb@ﬂhx§hQ.h%mdthe

end of the handl gr@agen §egbﬁthThé Fact 7 @-ndfégms an2(£rf§fl(é Rt efeERbl Y
near a centre ax neans 6,. Around

| 20 S
the ball 5, the &he ater I fﬁS?uS’n 19f | %b‘a‘r"éf é?abl ?eéo éaﬂre| - 1 THrEed by
edges 17 aglshodibstal Fphalaftxés aﬁuxheseohmaemeiﬂﬂgﬁrstmnll havehunb

can be put tore st ﬁl"‘%&? gd;?egf ]grg‘f?ﬁal{)% 30-¥(? mléost ﬂ 1t8fh€¥ﬁe

operated, e.g. in breaks or ment the user
push- but t ons ép tihumb  (theeanl | P deseecfig. 10. As shomn in Fig. 4,

the surface portion 13rh@sindex fhﬁ eeng&abpana&aqha Ri1ehgphattePd eril
with the working 30 s ace 9, corresponds,.to_the angl e which
the purely sidewdf ﬁor"k‘i’%’al recti orYﬁ'(Jt‘ﬁg gﬂﬁ’ﬂﬁt fonterminatigy, Q5 ohhe
di rection) fortthamﬁlacmepnphahangaalqharmlnger s28eofofl hehé hpebnting. 7)
e T T
15 see Figs. 2, 3, 6, and 8. The lndex finger is thus
somewhat less bent than the other three fingers.
A freely:rotatable ball 5 is embedded in a
surface portion 13 - in the pointing device 1 at the
end of the handle wmeans 6, see Figs. 1-2, 4-7 and 10,
20 and preferably near a centre axis 20 (Figs. 1, 4-6)
in the handle means 6. Around the ball 5, the surface
portion 13 is preferably concavely limited by edges
17 as shown in Figs. 1-2. Thus is obtained that the
thumb can be put to rest on the edges 17 when the
25 ball 5 is not to be operated, e.g. in breaks or in
the moment the user clicks with the push-buttons of the
pointing device.
As shown in Fig. 4, the surface portion 13 has
in general an angle F of about 58° with the working
30 surface 9. This angle corresponds to the angle which
the purely sideways working direction (the adduction-
abduction direction) for the metacarpophalangeal joint
26 of the thumb (fig. 7) has when the hand is posi-
tioned on the pointing device as described above. It is
35 thus obtained that when operating 'the ball 5 for
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10 gi ving "sideways" commands to the conputer, the neta-

car pophal argg®gssgseé nt of the thunb nmust nmake a purely POTADKISDH0269
novenent (adduction-abduction), essentially wi t hout any contents of
bendi ng nmovenent (flexion- 5 extension). If the surface portion 13
had anot her angle, relatively many novenents of the thunb shoul d

have been conbi ned novenents (with contents of both

adduct i on/ abduction and fl exi on/ ext ensi on) Which would - be )
unnecessarily tiring for the thumb. 10 Besi des, during.use, the
thunb is extended¥oing "sidewgygs cormgrRasy thefhey RPUBRESE aitgHt B&%Fnsi on
OL the — wri Qiarﬁ@ﬁllgiiﬁﬁge?l Joand a’? thee thinb mmstdmﬁ«_twrao pufely -
abuts against a poriion of the handl e nean . r

ext ends from t he HHFWaYS _d‘b%‘f%?nni hga%%“fglPﬁ—nggF Fﬁag? ‘en%‘g%?&?#eilﬁ};ndl e
means 6, see Figsitlout any 4camtemitsisof hdemtingnmoyementj ol ikeximn-edge

11 of t 1dg) . @l GYEScangoed iedoe 135 GR@S
1-2, 5-6), the%'?h%%é?él%é) g it 3 gﬁyfgcé %%@1% 1 ddSanother

ILng directed in a directi.o t owards t :
distal phal anx (RREHEx FELARAVELY FRAIY, (MOVETENt §,cOF b fq%g,%%@cgi gs.
7 and 10. have ThRdmnconBsiheds mveentel oserklandohbkntsupfa both
position which to ve hi _ r _ : _ [
writing position %ﬁ%‘ﬁcég?ﬂégg?gé%? B%na%‘ﬂ& figﬁﬂ%ﬁ( %?%%g%%%%él Y%Pé%/a@rr%dm
security agai nst iSlugRepessarily2siring Sprathel bhunk) is thus obtai ned.
The handle megns 6 WslBihAE Dakring W¥, (#Be thumbl 3&CSexthnddd Adr-

constitute together first_abutnent ({a,ces whi ch form abug mant{_.f%E t he

entire pal m excegfards, siightiy hent &N pd BRI Eh SR 19%nd™S or

t he 30 graspi ngrigsegsseé Fhgsindexs amdidie, THendadddolfi theethumb 10 nger
in their entire extepsiagns.. The entire.hand.thus- ' w{%g ted by

t he pointing devi%@ugi FFFe Pest® porgl%%ndiltq’i on%ff Blrnet Hgﬁﬁig%ax.a [ (%{1 of the
hand during use ofhich pattdqroiextenddefirom &he dll nel WARLH.USH t Hee

i nproves 35 t e 8eeUEL hhedd@nASbfRBhe handle means 6, see Figs. 1,
4 and 6. As the portion 14 adjoins the edge 11 of
the collar .12 -along an acute-angled edge 15 (Figs.
"1-2, -5-6) , the thumb is bein§ directed in a direction
towards the distal phalanx (phalanx distalis) 16 of

20 the index finger, see Figs. 7 and 10.

The hand is thus almost closed and takes up a
position which to a very high extent corresponds to the
ordinary writing  position when wusing traditional
writing utensils. Maximum security against RSI (Repeti-

25 tive Strain Injury) is thus obtained.

_ The handle means 6 with the back 7 and .the
‘faces 8, 11, 14 constitute together first abutment
faces which form abutment for the entire palm except
for the heel of the hand (carpus) itself and for the

30 grasping faces of the index, middle,: ring and little
finger in their entire extensions. The entire hand thus -
being supported' by the pbinting device 1, the best
conditions for the relaxation of the hand during use of
the pointing device are obtained which further improves

35 the security against RSI.
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11 .t Fromthe little fi nger end 18 of the handle nmeans 6
a disc or wiQ98/5316 (Figs. 1, 3, 4, 6, 9) prot rudes i n POT/RKASI0GRA
angle relative to the centre axis 20 of the handle means 6. The
wall = 19 is 5 approximately parallel to the collar 12 in the thunb

end of the handle neans. The wall 19 fornms an angl e E of about .
130[err] with the working surface 9, see Fi 4:. The faces 21 facing
t he.handl e means 6 (Figs. 1- 2, 4, 6) the wall 19 form second

of the hand (metacarpus) together wt t he aranx
(phaf anx proxi nal M&RNENd r ePerdiific) @F ‘Gall 19 he(Fdal el phdl adx (Ephdd)anx

nedia) of the liht Phrethhidey :Ln an B{lﬂ} g 1d %19@1@%83? ft'h%geée%tre 15
The wall 19 thus_acts ppor or

t endency caused b?xd'lsawélé €8 baRAle meaqqm € of qr‘f'd]g 1? oS t he
handl e neans 65 Eppﬁmeumately pmaelléhetareheoboﬂ.harsaaf adm athd h-gn{wd
butti i n e IS4l N ed _an

abut ting a98neP o 4GRS BInAfe ROLAL! N8ndCxbie | 94 NFRARC LA Uha1e

abutment faces = 10 fax &d’netﬁ%t tlllect]hengﬁ{ngglgee P thgsl nt 8¢ W?%I athap rtlon

thus the relaxatio
possibility is obBaidfe PRI I3R° pWikR ﬁbedlg?ﬂ‘éng Surflic@an Sharﬁg%éi Fidche
user's hand whil e4t-heHeofadie® hangs facing ﬂﬁéﬂhahalléxﬂéanés shopidd), Rig

9. If ly the littl er kept . ar for hthankstothe
desi gnon y25 gf It%é ﬁ‘la(nd?) ﬂ%agg é’s“a%d i%e %BI"F‘ f§°":$2 YFment _a?elﬁu te
smal | force i slﬂeémrr dgdhe tlhde i rﬁ:mma:deedgre of the imtgsrdtgdiatts&lﬁoﬁtmdﬂle
hand. The users Bandhes Mahd! fhe tacarpds FNAL ik AN, GO Gleloe

rel axed condition _, correspon R 1 h Ser
wor k 30 in froft¥st Rhalamre W{Rr@ﬂm#m) mefeezwd@ry also

resumes the dat a- e mildau® bh@mmtﬂp)ﬁl%w ﬁzédﬂabeotf th% %it?épe Ozilﬁied@r
four fingers arou%%éelgieﬂ,%)wloag;IﬂgO“('je%/llb%te?t‘l(ﬁelafflt%e%y% ene efore

poi nting device i§ 5 and the
push-buttons. 15 The wall 19 thus acts as a support for the hand

against the tendency caused by gravity to ~slide down

the sloping ridge * 7 of the handle means 6. Further-

more, the area of the surface of the hand abutting

against faces on the pointing device is increased and

20 thus the relaxation of the hand is furthered. Moreover,

the possibility is obtained that the pointing device

1 can hang in the user’s hand while the forearm hangs

down, relaxed, as shown in Fig. 9. If only the little

finger is kept arched, .for which thanks to the design

25 of the handle means 6 and the wall 19 merely a

quite small force is required, the pbinting device

hangs by itself in the hand. The user’s hand is in Fig.

9 shown in an almost completely relaxed condition

corresponding to the user taking a break from the work

30 in front of the screen to relax or think; when the user

resumes the data-entry from the pointing device, the

- grasp of the four fingers around the pointing device is

tightened before the pointing device is ready for
control of the ball 5 and the push-buttons.
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12 Fig. 9 thus |IIustrates both that breaks for . rel axati-on.
duri ng wor kWQB/5936si bl e wi t hout the user ~ having to puPCEOK0R26:
poi nting device according to the invention, and that when wnrklng, t-he
user can | et 5 his arm hang down relaxed in a standing as well as in

a sitting posture and at the same tine qperate the poi nting devi ce.

On the side of the wall 19 facing away fromthe handl e neans 6,
according to the invention, a second 10 bk tom face 22 (Figs. 3-4, 10)
I's provided approxi

- to the,seco bu fa
The second bottonﬂ‘%be 2§¥1 ﬂi{‘éﬁt’éﬁﬁ%ﬁ?gggg}-‘d‘ﬁ Etﬁ‘@atk E%I’kl ng
surface 9 when rebapatnonngumengcuork are possnhi&uﬂtthpu&mxmmsusenn

shown in Fig. 10.nThapks tboﬁdte asﬂﬁ %Q%OHt#@h‘g@‘%‘f eé&b ﬁ&b povnti r.19

second abutment faces the 1nside o

devi ce 1 rekhe éPﬁﬁF?laﬁalﬁ%@ EhRE Whent WprkdnZacERs Pﬁthan
position and supprissSasmdhangadoent pelekedeihhe baaﬂdiﬁg as wellSa@eﬂﬁral

position. The foregar mtt{__g_r}lleérs] gégtﬁp%sand Qatw’étg%ﬁe pos “%%e E{teelFa{f,ge to

the main position 2o s and
shoul d thus be poinbing davicas a varlatlon whi ch, however, as stated

initially, is very I NPBAHt 8RE- side of the wdllL @ lFéorbe.QEngzéwa FEQém She ©- 6,
8, 10) of the Sg e of the wall 19 03|t|ong gﬁOSIte he nlddlg
phal anx 25 of thEaP | BepRfgef: BRECZHGRIi §OptBGi yRYention, Rt f2GOR%r ved

surface form soichoBsom lfakke, ekl i dFdige,. 3-4, 10) &gopsbespdedThpppokiti ng

device 1can thuselDefy Bhralel PR cRUOMICRES LLRRAOr KELES Thpm Hhe

position shown in g device rol over
surface 9. SﬂCPndsbp§§Pml§acethéZpOﬁQFmﬁgadeabgéméah ﬂgainst the

freely through a ﬁBQEhH@r %@:‘fa@:@' i &g athEnWthQ TDBQntJ.ng d\é%.E%X 1 1s
approxi mately on surfage, 9 at bma as wei ght

of the pointing d’é@i‘-ﬁ@ aﬁ8 gh@ P“B‘S”H%rﬁ)h‘?vén r’éétFllﬁg &H t i aﬂ&?kFﬂgth

surface. This psowedlght of -the hand resting on the second abutment faces

21 on the inside of ‘the wall 19, the pointing device

1 rests stably agairist the working surface 9 in this

position and supports and retains therefore the hand in’

its neutral position. The forearm bones are thus

20 twisted ¥ turn, relative to the main position of use in

Figs. 7-8, and the position in Fig. 10 should thus be

used only as a variation which, however, as stated

initially, is very important.

On a portion 24. (Figs. 3, 5-6, 8,. 10) of the

25 edge of the wall 19 positioned opposite the middle

phalanx 25 of the little finger, the edge is provided

with a curved surface form, such as a ball, ellipsoid,

or egg shape. The pointing device 1 can thus in a way

not shown be tilted forwards from the position shown in

30 Fig. 10, the pointing device rolling over the surface
9. In this position, the pointing device can roll

freely through a considerable solid angle with the

vertex approximately on the working surface 9 at the

same time as the weight of the pointing device and the

35 hand is resting on the working surface. This provides
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13 -~ extraordi=narily good p055|b|I|t|es for variations of

user's han(}wﬂ&’ﬁ"‘ﬁ)n whi | e wor ki ng, whi ch counter- act %K?W‘fgn t he
wrist. Experinments have shown that the user's hand is approximately in
bal ance in very 5 large parts of the said solid angle with the shown

| ocation of the curved surface 24. The hand is thus at rest also in
these alternative positions of working. 13 The pointing device
according to the invention thus at | east provides one possible main
position of 10 LS8-AMtdl riiiQRE pr%agsllmqutﬂése L6 34 AbnANgE

t hree alternatlve p03|t|ons of "use t.o partjcul ar cases or

as variations. |he f5e% S hand,position t‘YS)\FgLﬁ)(YQJf]de?gofw%%‘éh TARLSF At ng -
device 1 is til t%d:ts 1oc]¢ﬁm@.l‘1dﬁ thiec vrtiat . Brpeseiomntt ddidwen §hcen Rat

rests 15 agai Q—ﬁ-} e?pékhﬁﬁds urd a%fggo%ﬂngtei%) id nbglﬁﬁggn VeIY. .4

al ternative positTonh of use
forwards so thét kenge upastss aff a"elée E&ld SOlJ‘-@staslgdgal wstht Wélemﬁkbwg
surface  9; ¥ddiish of thealblL@ieal Weraee t kan PheURBnENEsUERLSSaRI M
hangs down, 20 rel axed (Fi % eﬁ; I.n addi tj on, the oi ntlgg devi ce
accordi ng to the §§Re@+3M ’t,na hefe, s HPIRAVS BTt RS of “waEkingn t he
hand i n any desired pophéi pointihge dexdiee, accordmgg tahﬁhe t baveandonest s
inthe lap or is held beh ne e ties
of variation Ztgh e%ev\g'rggSt prﬁvtlrefeo a‘sa{’(/eeré}8 %Qgﬁige%%égla eféggtg

The pointing ddviwse 1whkhori ﬂgtmumhposaméﬁm of the am %Fsdgbﬁédal ﬁl;ld

known pointing devhe&s RNPEARA W h os:.t:.o?l'.%e ormuser wef&r aklsedt hige
push-buttons, preferaply oper at ed { he, i ndex le and_ri nﬁ }

finger. Accord- Pa%'@l?‘ﬁjga’f FIFRE I AR I FELRHECRRi rﬁnpﬁs 158kt BACER
Ihpwe?/erf pref eE abt & epasiiont e dforur?peltaiel @bllmy:ﬂmgt Idevllce tl.he:.sl) nglaad
ittle finger (o e | ou n
users fi ndgl t di ﬁéﬁg@és Q{JCB l%[%tt ath% ﬁeéégﬁ %tt\?\:é);wn % egrl n%gzyanag%tgﬂ g
finger 35 v&fenag@mahttlng wlylmlesmrm $ (Fig. 10); in a second

alternative position of use, the pointing device 1 is
further tilted forwards so that the curved surface 24

. rests against the 'Working surface 9; in a third
alternative position of use the user!s arm hangs down,
20 relaxed (Fig. 9). In addition, the pointing device

according to the invention can in a fifth way simply be
held in the hand in any desired position of the device,
e.g. while the hand rests in the lap or is held behind
the neck. Using these many possibilities of wvariation
25 when working will to a very high degree counteract RSI.
The pointing device 1 according to the invention
is as generally known pointing devices provided with
one, two, or preferably three push-buttons, preferably
operated by the index, middle and ring finger. Accord-
30 ing to the invention, the third push-button can,
however, preferably be adapted for operation by both
the ring and 1little finger (optional, or by both
fingers simultaneously), as wmany users f£ind it diffi-
cult to distinguish between the ring and llttle finger

35 when activating only one finger.
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14 A push-button 27 for the index finger is in.the shown-
enbodi ment wobgsidesl in the edge 11  of the col lar  pérmxesiobbes t he
i ndex finger rests, see Figs.- 3 and 8. Push-buttons for the renalnlng
three said 5 flngers are not shown, but the person skilled in the

art will on the basis of the here stated I nf ormati on be able to
position these push-buttons in or at the fingertip portion 8.
According to the invention, the pointing da¢ice 10 may be manuf act ured
with a soft, rugged, or slightly sticky surface thus assuring that t he

hand i s supported A pushrbustesd 27 oferntheoindr féngerngsddn the
According to theshawantéxmbdi:t@n@ate&nbeédeaamﬂ Ntfe ed é./vay 1t ssewrth@e

enbedded in a deta abIe art na sin urface

with e.g. a rouﬁ&igﬁr 13 p8Pth % EBﬁt&BanRTﬁF§9 5rFeF vn§§Ft§&35nto a
corre- ' spondl rgmd edessPush-iihe: pmat ifog dehe ceemhdénéhyg ttieree sadeVice
corresponds to t gu e ag..t

accor dlong to t e | R nt | %n eﬂdecc geﬁ?‘tlﬁ Bﬁgr tg%l Ipersr%pggc}hdl?e& En Q%%

det achabl e part ®#&r é’B}lv\ﬂEnthe basigsof ithe thﬁeuéttaéﬁébpefsa’maqwn be

different orientable tot l;swlticttere;hessé)bbabneﬁueebhesmﬁdlétﬂl Yatdi fefrRr ent
pl acenents of the,.ball t hu obt ai ned that the .pl acenent of

the ball 5 can b I&&&EP&B P8rh§8Ps 25 different thunb |engths
rel ative to the hand @icrerding to thel nnaepaﬁ.bhcultehe apdimit egt defviidee

I nventi on, S a%@t. ed e t I a
stationary trackglaVI I[i%ut alflgfo as_a m)vaHle nouse. #gé@ 89 scﬂ q?h
user with yet a F53€¥y PRF§ar6r thap| asFeRing Jhat thee head e.soﬁumrted

conditions of usgndbe@itdénkleati vptimum RAStheopsiatingedeliiek .have been
descri bed previously

wher e a mouse bAFOE RS pePes SVEE APy FRPPRRY f Py ofan R &
bottom face 3. Theypsiatt ishpwie ke ceneeddad oinli agdebachalbet harknwerdmilon be

provided with;g b1ty {€Rel Yurface 13, with e.g. a round or

polygonal contour. This part is inserted into a corre-

‘sporiding recess in the pointing device whereby the

" device corresponds to the one shown in the figufes. The

ball 5 can then according to the invention be eccen-

20 trically embedded in the detachable'part whereby when

inserting the detachable part in different orienta-

tions, there 1is obtained correspondingly different

placements of the ball 5. It is thus obtained that the

placement of the ball § can be adapted to users with

25 different thumb lengths relative to the hand size.’

In a particular embodiment of the invention, the

pointing device 1 is adapted for use not only as a

stationary trackball but also as a movable mouse. This

provides the user with yet a possibility for variation

30 in the position and conditions of use, beside the five

positions of use which have been described previously.

This embodiment is illustrated in Fig. 5, where a

mouse ball 2 known per se is built into the first

bottom face 3. The pointing device can according to

35 the invention be provided with a sliding switch for

bR
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15 » swi t chi ng between the nmouse function and the trackbal

function, oWQ9889316i nting device can be adapted for auREIMADKeB/00269ponse
to'tche one of the balls 2, 5 which may be noved. 5 The pointing
device needs in a manner known per se to be connected to the conputer
by.a signal path which can be a cable or a wireless connection. The
cable is not shown in the draw ngs, but_will preferably extend
fromthe point L in Figs. 2, 3, and 5. A trifhsmitter 10 deV| ce for a

wi rel ess connection, i .not shown, either y aced
at the point T irE'E S48 SR ghe wouse fun%&%ﬁ’a?“% E’égfzgggﬁhl on,

t he pointing dewfm'xctlon. can ttémq)rpdme:lngndsemslealcm zbe faﬁamsesi sfaict h

differ- 15 enty Ib@%q;n S e pahi %h_lléhe hagd {fich
to find on the p0|nt|ng device 1s thus urt r° b 5 e
The pointing devi®aY REIAY- to t he enbddi ment here descri bed can

easily be designed in ehé aﬁcﬁze&iryg dev?ibé ARIGEL A & mhahekOkbowns pérbge
LE;EDﬂggfggzgSersto be conneggéégg the computer bg a signal path which
CLAI MS " can bé. aAcpbilst oarg adaviinsd s daymeactuforscrBee cabder is
posi tioning CO”“B:%IL? Shotheihl kel ArAritYPULRIL ah Pfpreferably extend
from the point L in Figs. 2, 3, and 5. A transmitter
10 device for a wireless connection is.not shown, either,
but may preferably be placed at the point T in Figs. 2
and 3.
According to the invention, the bointing device
can be produced in several sizes for users with differ-
15 ent sizes of hands. The optimum rest which the hand is
to find on the pointing device is thus further
improved. -
| The p01nt1ng dev1ce accordlng to the embodlment
here described can easily be designed in a laterally
20 reversed version to be used by left-handed users.



the type 5 - where the pointing device is adapted to lie mainly i
stationary on an essentially horizontal working surface . such as a -« .
table, a fig om face of the pointing devi ce abuttin i nst t'he
wor ki ng sur?giﬁﬂgﬁ&the position of use of the pointinglﬁg%W§%ﬁw£%lo.--'
where the casing of the pointing device is con- tacted or partially- -
enconpassed by a user's hand, - t he .outer shape of the pointing

devi ce besi des the first bottomface conprising curved or rounded
first abut mrent faces form ng abutnent f@r the inwards facing 15
surfaces of the hand, and - where the user acts by his thunb on a
freely rota- table ball (a so-cald @dA'traciebal |1 ") on the pointing
devi ce, c har Cqt sLos i A 0= t [

abut ment faces conpri sg'a.ﬁuper(‘r)eln%ttu@ edéj‘?la%ée]sf_?%rlPﬁgteHEr%é%%?én_Egigggt
for the heel of thesitioningngonwandssorithe|iikentoror eAwPYEaspang Pices
of the | ndexpentggbe, ring, and little finger in their entire -

ext ensi on, and 25 - that, the pointi devi ces _has _second_abut nen

faces for the 13ttle fVRGER e??{hQﬁﬂg V39D %&ra?ﬁgte% Lo lhecPaiB Yt e
portion of the hastatieharprausan @ssentnially hotrlieontdd Wwarkdggasayfhcem

preforanly al'so Sodb the? SR 3 FLEE Poklpd, Heaich oy Bpytlies

finger, - depérepphRWding spgabufhefths aWeskisom SUREREEe in the
”Eaps aL|thﬁ end pélsy.\eish gheube.l bf!ﬁ?%oyéﬂﬁtiéﬁg,déﬂﬂigé; Eandl e rreags
prereranly nas n el ongat ed, ssentl.ally rouvngde - Snape aroun
whi ch the handl(gr'ésps Bhe the OSSO 60 paLAEEAg ice' 1s don-

PCT/ DK98/ 00269 tacted or partially encompassed by7a user’shhandddl e,
(ing, and Little [1ngeenand, iy hdfle [ the o'i&zftﬁkg BkYgee Bodgabyl en
side) of the hand_protrudes om an essentially plane surface , -
constituted by thEirst bottom face comprising curvad oxr rounded first
abutment faces forming abutment for the inwards facing
15 surfaces of the hand, and
- where the user écts'by his thumb on a freely rota-
table ball ‘(a2 so-called "tréckballé) on the pointing
device, R . '
characterized in
20 - that the first abutment-fades comprise abutment
faces for the entire palm, except for the heel of the
hand (carpﬁs) itself, and for the grasping faces of the
index, middle, ring, and little finger in their entire
extension, and
25 -  that the pointing devices has second abutment .
faces for the little finger edge (ulnar wmargin) of the
intermediate portion of the hand (metacarpus) and for
the side facing away from the other fingers of the
first phalanx (phalanx proximalis) and preferably also
30 the wmiddle phalanx (phalanx media) of the 1little
finger, :
- whereby the first abutment faces form a handle
means at the end of which the ball is journalled, which
handle means preferably has an elongated, essentially
35 rounded wedge-shape around which the hand grasps with

R A




second abutnment faces and preferably has an oblique 5 collar at the

thurtb” si de of the hand, an edge of said - collar formng an abutnent for

the i ndex f MQR§9316 2. A pointing device accordi ng tBCEMKENR69c h
- racterized in that the handle neans in

general extends at an oblique angle with the first - 10 bottom face as a

curve extending in the |ongitudinal direction of the handl e neans and

al ong the surface of t he handl e neans ,?posi te the first bottomface

essen- tially extends at an angle vvit he first bottom face

30- 60, preferabl 40 rei 15 ferred t 45]
Wnerebypa l'ine tﬁ:rl%)ugﬁg?‘ﬁe I'n ex8 a%ﬁ aj;llg%'f?(nﬁﬁwsra E‘St I’f’g" L}f 7% E?‘ﬁger
knuckl e on the littyberfingendsiidei fylnag sidedef thmiland phettidss
abut ment faces e@f&ﬁisaﬁt e%s%?ftrlm@"dﬁf%@nguff%éhconstlttt&‘?czefd Sy Eﬂlét om

face. 20 . eV| € accordi ng to cl a|
racteri z @?F‘?‘Eg g‘f‘""g‘ﬁ aBHtirré?ﬁe erabky bas,an SPP&aEBG on
a wal | protrudisngdXbartae {:hest:humb sidet @f ftare indn DR dgefof 182180,

preferably 120 co11440k6Hh1ng g SolORLLE UL oL oS gRLESeRbOUL 1300 or1]

with said 25 f viCe acc ﬁ 9F6-claim3, c
h a- r act e'r2i & Roipting 1qeh@qmn|r|d1@|g |tt°sC§-ad@ 1, c bpposite

the second abut ”Ed‘lt'afélcﬁsehﬁslazséc&nd 1ﬁSS€mat the!i Rhhy1 @ aﬁ@aﬁ@“?ﬂ‘
face extendi ng essentlgi| A [l el 30 to.the main_extensjon
d

second abut ment fHTRSY ndgei 4y é&‘ap‘f’}éﬁl%ﬁ? é‘E’l&lr?en't"l'éBal% f-hESt
wor ki ng surfad® bottom fatersis & tennoti é&tanab.hgorimftmsselﬁﬁgﬁ.hﬁdmﬁamtI ng

derie |, APt gk o RERe ERS 100" 15 (Y Bhefcy 3 ©
PCT/ DK98/ 00269 the handle means opposite the firgg bottomwhack edpsenns
the second abut nefiaiBpeexténéifeht dRUngle witdNicHOreihg: fhostophabanx of
the little fi N9CTae ag%_-60°, preferably 40-50° and in particular pre-

15 ferred about 45°, whereby a line through the index
finger knuckle and the little finger knuckle on the
user’s hand during its -abutment against the first
abutment faces exténds at a correspond:l.ng angle with
the first bottom face. _

20 3. A pointing device according to claim 1 or 2,
characterized in that the second abutment
faces are situated on a wall protruding from the first
bottom face at an angle of 110-150°, preferably 120-
140° and in particular preferred about 130° with said

25 face.

4. A pointing device according to claim 3, cha -
racterized in that the wall on its side
opposite the second abutment faces has a second, essen-
tially plane bottom face extending essentially parallel

30 to the main extension of the second abutment faces and
being adapted for abutment against the working surface
in a first alternative position of use of the pointing
device.

5. A pointing device according to claim 3 or 4,

35S charxracterized in that the wall has an edge
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which is designed with a face -of double curvature such as an

approximately ball-, ellipsoid-, or egg-shaped 5 facé adapted for .
abut ment  aogipvglsedzee wor ki ng surface in a variable secqﬂﬁr éy tlve
posi tion of use of the poi nti ng devi ce. 6. A pointing device- -
according to any of the preceding clains, c har acteri ze d I n
that a 10 fingertip portion of the first .abutnent faces, which

portion fornms an abutnment for the distal phal anx (phal anx distalis)
of at least the ring and little fingerpgand preferably also for the

di stal phal anx of “the mddle finger, extends at an angle, or has a

15 tangent pl anewhﬁmndd]@m anhearsglaandmauutumn‘ ifiasctes at thetiromablisee of

ne nore than 35 I I teis
preferred about g‘?ﬁtr rffgle XrQE E%Erq ?jx BE the d]éig téhreflgpg?él anﬁlal anx
of the fingers i Whis tzia),qies:Lgn it t°fofd°t‘4¥’é- |qu§ftval§@F'leoﬁPFBce

agai nst’ the  20a@0rde¢ nﬁpﬁﬁbkﬁﬁ&t% I Haaqe- tr@u\@péﬁam— ,SU6i~a<é§g-shaped
7. A pointing zed

eyi_ce acgordi
in that an edg %F’ cf cft% ‘B%’PF Sﬁaéﬂf'él ﬁPﬁgWPﬁglf‘sr §1ur§8FFom
face is situatedimna var:.aba;essanoadoalgeraetm poeitiom|gf 3GeA@fntthér om a
25 portion of trr;% ,{] faces form ng an abut nent for the
ball of the thu (l enar}\ vvhere,bal the yser's hand when graspi ng the
poi nting device witl oRRpnti 9t§e§d19? aRCEQRTEIRTt R BRY 9hgEhepul ps

|(pU| loae) on ]Ehe preﬁ:éﬂ:ﬁigmcllﬁ”i&l@,gk o aalr leaste tdw&- i ﬁ»dlegd rlmg;:haada e
Ittle 30 ger hay orrespondi n mt e

t hurb. RS SRS R A S T
precedi ng cl ai nspoxrticn r formst enr abutwent |:ﬁorha¢he distiel bphklasx

journalled in ar , 5 c i ¢ th
acute angl es adi OW aEsEQﬁSg/ r589¥31%§ wWEdacenyhi,Ghpt 238 §49e1 W

PCT/ DK98/ 00269 ~finger and. preferably also for thg dlstalpgpgp.gﬂxopft he
first abutment faegs haBdleg fingér) medtends her dme adicdienl phallax a

(phal anx di Stﬂs' ?:)angenq:dlglane extending at an angle, with the first
bottom face of .no more than 35°, preferably 10-30° and
in particular preﬁérred about 22°, whereby the dorsal
side of the distal phalanx of the fingers in question
during abutment of the first bottom face against the

20 working surface will face the working surface.

7. A pointing device according to claim 6, ¢ h a -
racterized in that an edge of the fingertip
portion adjoining the first bottom face is situated in
a distance of 20-50 mm, preferably 30-40 mm from a

25 portion of the first abutment faces forming an abutment
for the ball of the thumb (thenar), whereby the user’s
hand when grasping the pointing device will be closed
to such an extent that the finger pulps (pulpae) on the
distal phalanx of at least the middle, ring, and little

30 finger have corresponding distances from the ball of
the thumb.

8. A pointing device according to any of the
preceding claims, characterized in that
the ball is journalled in a xecess in an operating

35 surface which at an edge with acute angles adjoins the

A




phal anx “( phal anx nedi a), and preferably also the first phal anx

‘phdl anx prQx |5) of the index finger, 5 whereby the distal phal anx
EBhaI anx Sigft&a,.l é%lﬁz)f t he thumb at abutment agai nst the'_’m@“@@t he
exposed part of the ball is directed essentially in a direction
towards the distal phalanx of the index finger. 9. A pointing
device according to claim8, ¢ h a - 10r acteri zed inthat the
operating surface extends fromthe firgh bottomface and in an area
around the ball essentially extends at an angle of 40- 80[err],

preferably 50-70,pgp€gibn @ﬁrﬁﬂéébﬁi?stp_ra%;xﬁu{éﬂt f_acesa&@&&n&_a%{ atw hﬁg%h%#tthﬁe
first bottom face 1 , 10. oi.nti ng vi.ce accqrdi o] -
precéding cl ai s, £%%h %‘? afht,s]"ta]e |pq’fa]fmé‘ d &arll‘?é'ﬁ‘ dlStFprgsdal | miedle

di aneter of 20- 30phalapref(phabapxamedia), andSppeferably also the Birst

ae! : ; f . Ty B . £
POt 1%, e o) PERLERR0 (Bnaling; hibcimafiel) SEUAML SIRAL, | Bidoel e
in the fi% sthepePymthec distaly B‘gﬂam\/i(ngaﬂcéaﬁs digt tof the

ting screen cursothp@si taﬁor&mmmmadg%ﬁétt hehd | kéntre oﬂﬂ1\i§@et§?¢p3§i§"ati ng
device i s noved acrQss r ki . urface as .a -calledq,"nbu ,
the ball rolling SaoE het ghém"%f %1%@’155’-& .essenilaﬁy ipa glﬁsFﬁt’-Pﬁg |
devi ce accordi ng towandsothehdistal phatessi of thei imdex Eiagerafc ':1 er i
zedinthat in th ﬁé’iﬁ% PEES | F B O _

di st al 30 phal anx o?'tﬁ I ndex i%ef, pgr%oe%%é/ taraﬁggc])'ag'kﬂ the® b8

middl e finger,*@&n8 #nCphr€i Euka? Bréf eriRd W1ak h&he ngrerating ngurface

wel |, push-buttonexeeadsi tisredthe efbestiedbottom facd hand rsh _8&}&” BBl

faces. around the ball essentially extends at an angle of 40-
80°, preferably 50-70°, and in particular preferred
about 58° with the first bottom face.

15 10. A pointing device according to any of the
preceding claims, characterized in that
the ball has a diameter of 20-30 mm, preferably about
25 mm. a '
11. A pointing device according to any of the
20 preceding claims, characterized in also
comprising a ball journalled freely rotatable in the
first bottom face, said ball having means for submit-
" ting screen cursor positioning commands or the 1like
when the pointing device is moved across the working
25 surface as a so-called "mouse", the ball rolling on- the
working surface. '

12. A pointing device according to any of the
preceding'claims, characterized in that in
the abutment places for the finger pulp of the distal

30 phalanx of the index finger, preferably also of the
: middle finger, and in particular preferred of the ring

finger as well, push-buttons are situated or embedded
in the first abutment faces.
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