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It is in fact a Widely known fact that the two arms and the frame of a pair of spectacles are

generally connected to each other by means of hinges that allow for the arms to be folded back when
25  the spectacles are not being used. The simplest and most Well—]mox;vn solution in this connection lies in
having the arms folded parallel to the frame.

Owing to the increasing aesthetical purport of wear items in general, i.e. items that are
intended for wearing, spectacles manufacturers are increasingly concentrating on developing and
designing most varied and attractive models of spectacles. In particular, a most promising and lively

30  domain in this connection is the one involving the design of Iﬁnges for the two arms of the spectacles.

In this connection, patent application JP 080 68 873 describes a spherical hinge having a loop
that is made of a ﬁliforn;, i.e. wire-like material and is bent according to a .th.tee-dimensional pattern so
as to retain a sphere both above and below the equatotial plane thereof. The sphere itself is attached to
a stem and — telative to the loop, which is fixed on the spectacles frame — this stem is capable of

35  rotating both about itself and by an angle of approx. 180° along a narrow equatotial solid angle. This
solution, although doing fully a#ray with the use of ecrews ot other fastening means, does however not

enable the stem to be locked in any pre-defined position, thereby giving tise to a number of practical
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According to the present invention, these aims are reached in a spherical hinge for joining with
each other two members that are spatially otientable relative to each other, in which a head of the first
(male) member is retained in an dccommodation in the second (female) member by at least four points
of contact located on a spherical surface according to the vertices of a pyramid containing the centre
thereof, and about which said head is capable of rotating without translating, charactetized in that said
30  accommodation or said head is provided with a protruding boss confined in a gap in said head or said
accommodation, said gap featuring at least two consecutive distinct spaces that define a travelling path
for said boss. |

By embodying the innovative concept of the present invention, for instance in view of
allowing said travelling path to guide said head into two subsequent rotations about two distinct axes
35 ivassing through said centre, and additionally providing so that the two different axes extend
orthogonally to each othet, a movement is obtained for a member of the hinge that is sitmilar to the

one of anarm of the spectacles desctibed in WO 95/10064. ' .



accommodation, said gap featuring at |east two consecutive distinct spaces
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bel ow by way Off"ea@tﬂeseﬁﬁamlmgta@ést& rh%:tg@ 5&%;;%9 tl'Ierlﬁesent invention may anyway be more

25  readily undetstood from the description that is given below by way of an example with reference to the

o accompanying drawings, in which:
' - Figute 1 is 2 view of a first member of a first hinge according to the present invention;
- Figures 2 to 4 are respective views of a sequence of three positions of the first hinge
”according to the present invention; A
30 - Figure 5a is a side view of the hinge member of Figure 1, as viewed from the side that is not
‘ visible in Figure 1;
- Figure 5b is a view of the-hinge of Figure 2 along the axis Y in Figute 2;
- Figure 5c is a view of the hinge of Figure 3 along the axis Y in Figure 3;
- Figure 5d is a view of the hinge of Figure 4 along the axis Y in Figure 4;
35 - Figure 6 is a cross-sectional view of the member shown in Figure 1, as viewed along the
plane I-I in Figure 5b;

- Figure 7 is an axonomettic view of the cross-sectioned member shown in Figure 6;



acconpanyi ng drawings, in which: - Figure 1 is a viewof a first nenber of a
first hinge according to the present invention; - Figures 2 to 4 are
respective views of a sequence of three positions of the first hingF
accor di ngvP3%" A&t esent i nvention; 30 - Figure 5a is aPSTAR2ZMPAMRE t he
hi nge nmenber of Figure 1, as viewed fromthe side that_is not visible in
Figure 1; - Fi gdiearesh iy & cepsyysegiipnal view of fhecreerglrer shoytn & Dige dng® TiRwedairitge vi n
Fi gure Z;dkaﬂﬁigy&ﬁﬁgﬁe&s a'view of the hinge of Figure 3 along the axis Yin
Figure 3; - Fiqure 5d is a view of the hinge of Figure 4 along the axis Yin
Figure 4; 35 - - Figgter 2 62 crosyseeiasalsviere of thsrmember shevar in Rgusgdnperieesonrthe n
Figure 1, sasadd evedegd-0ng the plane I-1 in Figure 5b; Figure 7 is an
axononetric view of The cross-sectioned nenber shown in Figure 6; WO
2006/ 123374 PCTFigrzd8 s/ 00ngwretts viewmf g graje rgembsr of the SrsthingeshowniaiFliarreadtaf t he
- menmber shgwn in Figure 6, as viewed in the direction DL in Figure 6; Figure
9 is a cross-sectional view of the nenber shown in Figure 6, as viewed in
the direction- BEuerlfs giyiew & thememprr shoven ingFiguse 4 ap xisweshist the dirspfien\Dafin o
hal e menbefRfigt he first hinge shown in Figures 2 to 4; - Figure 11 is a
vi ew of the nmenmber shown in Fbgure 10, as viewed in the direction D3 in
Figure 10; - Fr §igre 1Bds p giewpf\thefegpershevmisiigie haowmiewerd i e disecion D44
viewedpi npfheqgi rection. D4 in 10 Figure 11; - Figure 13 is a view of the
menber shown in Figure 10, as viewed in the direction D5 in Figure_ 11;
Figures 14 to 1&igarel3dbaviemrSubhmmbsishem iodgwse denFisved in the discciersPhiions of
a second F@&BQh according to the present invention; 15 - Figure 17 is a view
of a fermal e nenmber of the hinge shown in Figures 14 to 16; - Figure 18 is
an axononet ri c- Visags &t tor arepseriuoush Fiswhof the FRgareof e posftijogs plea sepnil dinge vij ew
.of the nqugﬁm%QQmQ tlenfFinGtHiBn; 17, as viewed in the direction D6 in Figure
17, - Figure 20_is g vi ew of the menber shown in Figure 17, as viewed in the
direct?on D7 i nFigom 1Eisgurie of 7 female member of ﬂle hinge Ishown in Figures 14 to 16;
- Figu:re'18 isan axoqdmetxic view of the member shown in Figure 17;
- Figure 19 is a view of the member shown in Figure 17, as viewed in the ditection D6 in
Figure 17;
- Figure 20 is a view of the member shown in Figure 17, as viewed in the ditection D7 in
20  Figure 17; _
- Figure 21 is an axonometric view of a male member of the hinge shown in Figures 14 to 16;
- Figure 22 is a view of the member shown in Figure 21, as viewed in the direction D8 in
Figure 21; '
- Figure 23 is a view of the member shown in Figure 22, as viewed in the ditection D9 in
25  Figure 22 '
- Figure 24 is a view of the member shown in Figure 22, as viewed in the direction D10 in
Figure 22;
- Figures 25 to 27 are respective views of a sequence of three positions of an arm of spectacles
] integrating a hinge according to the present invention;
30. - - Figure 28 is a general view illustrating a spherical head retained by at least four contact points
“located on a spherical surface according to the vertices of a pyramid containing the centre thereof.
In Figutres 2 to 4 and Figures 5b, c, d, a first hinge according to the present invention is
., generally indicated at 30. It comprises a support female member 40 in the shape of 2 half-shell, in
which thete is accommodated a male member 80 having a sphetical head.
35 The suppott member 40 — as shown individually in Figures 5 through to 9 — comprises a semi-
circular collar 42 joined to a halfshell 44 featuring an accommodation 46 in the shape of a sphetical

segment with a height that is greater than the radius, ie. in a shape resembling a sphere lacking the



- Figure 21 is an axononetric view of a male nenber of the hinge shown in
Figures 14 to 16; - Figure 22 is a view of the nenber shown in Figure 21,
as viewed in the direction D8 in Figure 21; - Figure 23 is a view of the
menber sh8QFA2Edure 22, as viewed in the directi on DECTAT20980¢8287, o 22: -
Figure 24 is a view of the nenber sho in Figure 22, as viewed in_the
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sequence edmhiMiGes RAS ithd REniddaich MviR AkmERREHAGERS. 50 RivEghabhlRgrdinbinage

according to the present inventjon; ggl ...~ Figure 28 .is a general view
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30. |t COBBE t5 @ 2BerSldP5NE bods BB H&S@Jﬂi@ﬁbsﬁgﬁmg otdifiestepdubé ofhalfakibhishigh |, 1N
ra which there_ is accompdat a mal e menber 80 havi ng g spherical head. 35
The supporibefighiseips 46 a0 eighy §§3\th%¥&&#¢¢90me6 > 58 thap it Gasfhree Billp -
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acconmodat i on i n . the shape_of_a spherjca segnent. wi a hei . at is
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2006/ 1§33 ftnBCalds|7Tid BRBLIIRARSS theéplate idehie@ by e 6RPX 2ARY. COl | ar 42 has a
.sem -circular cavity 48 that_ extends axia al ong, an axis X -

| - al d
communi cat es witeth st hedermsiaad isﬁhasﬁ'(fecx‘?ﬁsé(’&}?@ﬁ the pdees pfhe haseid tb?‘g“?}’(?t

having a $imilel @/th A X aretnBBdharp! AR r¥@A o Hapddbb &S deBAV ALY 64 B4 Mat hb Coreelardl 42.
-1t should be noticed that - by construction - the centre of the
accomodacPRyREas iyaeds asandercuEGe$0-X. 5 Wthin the acconmodation 46 of the

hal f-shel | 44 tietRmBEM0I- e Bighe P10 th1E - BEEa bt 88 QhongatiflPR6nst:00 inal
aperture 50, _a boss 52. This boss 52 substantially occupies the vol une of

hal f &7ri gHt Xhag wbead heedgd Mdoprarided;wits 2 syrfacs gahtonsutbatiiharssirepsidered as
gener at i NQeib N rBECHMIMRAALIHRR 36Gnd BAF 4 Adk-addle PRSICHRERS 90 YbdeVourBX PR Bsk ACES
54, 56, 58 that bel ong@to three nutually perpendicul ar planes. The faces 54

and 56 ar ef thgsemisphsre £ ot |sanivglentdy, wne sphrical sighth piibe complete sphere b gropld faym t o

this axisgahdadas ?ia&ealu 510 eRR OthBE theRA¥rS sa}'d%a?SS ls()t'o;xﬁl{dtﬂ9‘irﬁgﬁ¥ajn§e Hesical wedge
perpendicular to ' the plane identified glg e axes X and Y. Each one of the

faces 54 &cpoden Hghthef p aphetedSBo seqffigiresdd, Yaned 42 Jis rght-apgle sthedcel ssgox Wehes ar e
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was 62, 64 that are concave and convergent towards a concave surface 66.
The nenbef cowres progasiqr Y (panse 1o 428 815 equalorAdf pEibs cempleiasphe thit Frdderghal ong
a I ongi t uglidaal). The semi-sphere 86 has an equatorial sutface 92, which lies on a plane identified by the axis

X1 and an axis Y1 perpendicular thereto, and from which there extend orthogonally the half spherical
| sector 90 and two semi-cylindtical ribs 94, 96 that are perpendicular to each othet and patallel to the
25  axes X1 and Y1, respectively. These ribs are radially convergent into a central semi-sphere 98 that is
partially contained in the boss 90. As a result, of the equatorial surface 92 thete are exposed three
quadrants 932, 93b and 93c, whereas the faces 91a, 91b of the boss 90 are perpendicular to the surface

92 and para]lél to an axis Z1 that turns therefore out as beirig perpendicular to the axes X1 and Y1.
Referting now to Figures 2 to 4 and 5b to 5d, in which the member 40 is stationary, i.e. keeps
30  a stationary position, the opetation of the hinge 30 is described below. While Figure 1 illustrates the
support member 40 in a separated condition, ie. individually, in Figu.te 2 this support member 40 is
shown in a condition in which it is coupled to the sphetical-head member 80 (this coupling may for
instance take place by hot-joining techniques during manufactuting). The sphetical head 84 is received
_ in the accommodation 46 of the half-shell 44. The diametet of the head 84 is slightly smallet than the
35  diameter of the accommodation 46, so that the head 84 is able to rotate about its own centre — which

however keeps stationary — within said accommodation 46.

Basically, the hinge 30 allows for three working positions, of which two are stable and one
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15 axis Xa and a head 84, The head 84 is provided with a surface gap 85, so

that it nay be considered as being forned by a sem - sphere 86 and hal f a
right-angle s herlcal sector 90 (one fourth - or quarter_ -

seni - sphgy 18337 equi val ently, one spherical eighth otPCtTH@z‘t?ﬁ(Pr?ﬂzﬁe sphere
that would form the head 84) pl aced ﬁpon each other. _therefore, said gap 85
i s formed HBgsitengli Hgresragd &b shaveihe dissk offend gid Stﬁ%"apc‘a’r‘i‘ﬁnsaﬁh‘eflwqﬁid bedy §2 shther e
85b - see niehibel ®exttdds thdugii@le dedui-cilbutr hlethde SEREHI@ hapbeaﬂe%hdﬁgat@ém?@lshas 20

two plane faces_ 91a, 91b extendi ng orthggonally to each other, in _each one

of which trapiced dhapihsaresc Xhandthe axes 8y 8F a5 SPigFdes). phesedhe rdlygh thedalf 5
equal to FpRref sdhie 96 RNBhiahLatiRiehEhle R lor MRBbt F201Ha §rbeus1daegd>faft)face§ms

sem -sphere 86 has an e(iuatorlal surface 92, which lies on a

i dent i Pi edo Bgediand shepedsas txfittingly coprespapd o the rocess 90 inibe faca 74, t%‘@}?ié’t lbgetsaﬂartrdc om
whi ch t hergisgad eeheotd e greﬁ%tédxboam 0tk 2R Gali-cir&B8e LRG0 BLEUR to

sem -cylindri cal ribs 94 that are Berpendr cul ar to each other and

paral | el tseepingdheno megbers 40,8 dp asfablenost RCERFEIY 2T RES® ribs are radially

conver gent i Nt @igdres 8NhA Bk iIRSWHte HEM@ARIIA pbiiln, The mRRb 881l Yor2QNoPgmEn t he
boss 90. As a result, of the equatorjal surface 92 there are exposed three

quadr ant s cydavisegiiisction bgugcthe WH%Vea‘éa“Fhé’ thy srember) 4), by mpvise in the pkee XD Fhar e

- per pengi Cyliakicd Reall BELAUHAEShe 2 3RniR S RGH ﬁlﬂlleeJccc;nQnéJlué}i(#@anél in ERAlewl Jakifsh,

t heref ore out as bei ng perpendicular to the axes X1 and Y1. Referri ng now t o
Firgures 2 itipng logger abptting agmepst the fagh Pt AL thR dostebehicly iy fosv igradijepgrggd conditien,

keeps 30 @ilSAlbh@NRAS tied BSkdveOface biiG RS Rlei50 Bf Ak bbS2 b dWle qB8rhi3g6s&E | bed
below. Wiile Figure 1 illustrates the support nmenber 40 in a separated

‘condi ti on seP-sghet #i vi dual Iy, in Figure 2 this support menber 40 is shown

in a condition i sahdRatid ds&oﬁgums@ﬁeala Fighfs 3 RAESA. Q8L ek RBI186 L :8re t hi S

coupling may for |nstance take by hot-joining techniques during

manuf det urbeg)ts lopgncigshats Kérbyﬁ’eaal ea cogwise Jispcrion, 1o Hherdirsctivn destistisd at F‘dh 46

of the halfgsdalhd 44 TheR6utsleRBARE tefacdohienoRARH 484hinge ShaindkMthi pSiHBhLELs i han
the 35 di ameter of the accommmodati on 46, so that the head 84 |s able to

rotate abdtft ag gy of gt free 34 effthebpess ﬁ%@%\?étrth‘kﬁ‘éﬁ@s?éftqfdPPaW'sPl\Hetgﬁraﬂd sai d

~acconmodaty) QherABntRas bE dle! Jde %h@f L Be8 530ahd: S £LOH1Y B 8R P 44,

positions, of which two are stable and one WO 2006/ 123374 PCT/ 1 T200 /000287
6 transitiperiesion B glthe fco 9 hnwhishissp sigediane sliapedas to fidingly casegppng teuthie gecess 60

- POSi t ONS 4, FRGALEO BHRLEn BOHY:etZffriftgEprealiR Oy BPHE XY SRESLLNIO L ERS,

sem -circul ar aperture 50, whic¢h has a correspondl ng diameter (it is to be
noticed tleeghotite axes X, XI and the axes Y, Y1 are coincident), wher eas the
face 91a of thexhakfe abmgc'ng%n §€=ﬁ1tlﬁrrea%.@y pgre@@t'é& tHaD the YA PSS cdnbifed A, 54 Of
t he boss 52. The protrusion face 9l1a is so sized and shaped as
to fitti ngFW’fe‘B?driésbe)m &SOWblhlefeﬁteeeé‘go BOSICHIvE Heﬂ#%éeaceme the neerioanof spheret s
i nserted. gsThgs dhAGhksind &‘&Lﬁﬁih%&)&htf&esaﬂl A9 s‘sdmb@de §2.4L8L hRgaREak Bsl. t he

sem - Ci rcuI ar aperture 50 con butes to keeping the two nenbers 40, 80 in

a staBfe peaive fooncl ethert Avireswt, Séserided waellingmragh efehe s btiguiles i thuaghe keed84, he
transiti Ortﬁérewqm q&thaertemeﬁls&@oaeathﬁn@tﬂaﬁy e 30hd M Hal 44C! ockwi se

disrection about the, axis Yl relative to nber 40, by noving in the
pl ane XZ. ‘The Theaccuracy of both the three above-desctibed positions and the movements of the member

80 is favoured not only by an accordingly adequate clearance being provided between the
accommodation 46 and the head 84, but also by a couple of other factors. The first one of these
30 | factors is the stabilizing ;:vay in which the face 91a of the half spherical sector 90 scrapes along the face
" 54 of the boss 52 duting the fist rotation, which is helpful in keeping the member 80 in the plane XZ,
and the way in which the middle semi-sphere 98 of the member 40 permanently scrapes along the
concave surface 66 — featuting a corresponding radius of curvature — of the boss 52. The other factor
is given by the ribs 94, 96 of the member 40 fitting in the walls 62, 64 — featuring a corresponding

35  concavity — of the boss 52. ,
In Figutres 14 to 16, a hinge according to a second embodiment of the present invention is
. indicated at 130 and shown in a see-through view in order to bettet illustrate the inner details thereof.



10 spherical head 84 has undergone a simlar rotation in the acconmopdati on
46 and, in this new position, it is no |longer abutting against the face 54
of the bos§ 52, which is nowin a disengaged condition, _while an abutnent
t akes hows?éPoogR3 8 pet ween the face 28 of the boss 52 X&dMTHASEWI: ant 93b
-of the sem -sphere 86. The second stable position is i]lustrated in Figures
-4 and 5d. Tirs dingp copprisge prifemalestyrpet msmhercld0 g hesforn of athalfishllgin Wairhderedsi s X

by 900 ' i Rclil@ 2Gh-RCKMhIRE 18D HaRRS 4 Phericdhl Rad. t he direction indicated at F in
“Figures 4 and 5d. The abutnents inside the accommpdati on 46 change agai n: at

this point thefBe reppshmembes14Qy whichissbawn spareisly i Hgwesly 920 risempiiess -

“agai nst  t benquadsantro%da, Bfa fldae s &8s 145 IRede witf 28 AdomABeiHde 14GR W B 00f t he
. side 56 of the boss 52 agajnst the face 91pb of the boss,90. Againp,, the

pr ot r usi ofPhgBcabmepprs hpvingea Beight exgpprcthen e BGUsils aPhaRTFeSMBINES RESIF GG thE ng| y
cor r espongolie bhEcah ECIRSScIRIncdRtidnM 46 REmStleitds Gxially -t afonk A€ 68 RE OxteddBg HRkalel
favouring a greater stabi|jty of ¢ ers .40, 80 re|latiye to ach

he two ne
ot her. Fr&mstheusdasevid de i"pfﬁnﬂ'ﬁ“‘?‘fﬂéﬁﬁ“ﬁ‘é G vty hasyn smalles agfus fige thee

boss 52 i gcceanbidied 196 4dd dpens dnt@a sécOidiuiRet 147 of Be hgidphelG44 whi & Rrth@ahdkes two
consecutive distinct spaces, i.e. thegpog}ions,of spherg 85a, 85b, that

define athegberermengonsdifit pusfaceand gxtgrsis t9en pfipY2 contringd therein. PRébasdpss ofhe| |

44 DY@ 2%he agefthdt 1500 tHeR BRCHoAELL kWO Abnvdx %éﬂﬁbns 499 $n gUHiﬁ!:ﬁQﬁ&aﬂﬁ\b?tAsEcﬂg
path of the boss 52 guides in turn the head 84, thereby defining e
movenent s 2EHgEMGE r5ladive 19 eag ather ththoplg he nolifed tha) & Ryroptiricting + therfetre fghe The

accuracy QécoRlobatioh @44 IRt 6€ hakAYR2 sebtE {bRE 1M9Iokthedsdthe bRSYAIOVENENt S Of
the nenber 80._is favoured not only by an, accordi ngly adequate clearance

bei ng provi ded M5k serseqaodation Hitnid 4o tBiding srommide pHEchHbagoB therery progieds by a

~coupl e of P} p&Mirich AGH&S to thB@pdriufeSts0aNEbRE 138518 3QuifsBEEAMY) Seghifr drbB-sectional
stabilizing way in which the face 91a of the half spherical sector_ 90

scrapés aP¥Rgotasgugawih cangavg pidesy Ehaseiere, this bepg 197 cpmpkiees four sencevsiside walls 16%hi ch

is hel pf ul, d B HeeRPENGbOR tTRAR G Lok ve thrlidiPsulfh@N66. XZ, -and the way in which
the m ddl e sem -sphere 98 of the nenper_40 permanentl|ly scrapes al ong the
P

concave sur f acéheepherigabhgad memben 1800t fos JHggra i2h do PhdiceraPises & RedyalBaclongatipg ¢ he
boss 52. Ilbs'%prohgfuﬁifnag;é@ 3, dnd aGleMPIB4bThetHAS 181 BSprSded MO cohliGioBENREL: oD
e walls

fitting int W , 64;-.featur|2& a corresponding 35 concavity- of
the boss 386 confisting gf e eqpatogiy g1gpyespl87nisfgachenccrf g extnd s eknsanad irodth nent

of thggpregent by MU&INfaPtot. 90°. biREl hAL Bdort 18730853k SRBAWMMNt kAiaPABREME BEIAIN
view in order to better.illustrate the inner details thereof.. WD 2006/ 123374
PCTI | T2008re00bpBeticaly fqpmse whetigd zepmniiibslonsing oarrphee barpgay wmafiesritiys thangbe n t he

form of apBalibs el the rhdlextBinfils thhiesRichise twb 8QR1 WA 19, 1Rl By MRRRNLNL 8Q J¥aYi Ny a
spherical head. The support_nenber 140 - which is _shown 'separately in
Fi gures 1wl Poipparallelprfieiasie X3 avila Heradighwpl) 194 fspapalied o qnexis Y hagis erthegend tl ane
surface 14R Li&BaQEse thiHelk Al FRGATHYIRhER Bre Ldrided thd\@n PR IRERn L1954, b and
' 25 197a, b, respectively. '
With reference to Figures 14 to 16, the operation of the hinge 130 is now desctibed. Figure 14
illustrates the support member 140 in a condition in which it is coupled to the sphetical-head member
180 (this coupling ma.y for instance take place by hot-joining techniques during manufacturing). The
sphetical head 184 is received in the accommodation 146 of the half-shell 144. The diameter of the
30  head 184 is slightly smaller than the diameter of the accommodation 146, so that the head 184 is able
to rotate within said accommodation 146 about its own centre — which however keeps stationary —
without slipping off of, anyway, coming out of the same accommodation 146.
Basically, also the hinge 130 allows for three wotking positions, of which two are stable and
_ one transitional. Figure 14 shows the first one of said stable positions. The elongated body 182 of the
35  member 180 extends through the semi-circular aperture 150, which has a corresponding diameter (it is
to be noticed that the axis X2 and the axis X3 are coincident, whereas the axis Y3 is orthogonal to the

axes X2 and Y2), wheteas the boss 152 fits into the sutface gap 186, in particular into the groove 188.



5 spherical nenber having a height greater than the radius, i.e. a shape
resenbling a sphere | acking the volune of a cap. The acconmobdati on 146
connunicatgs axially - along an axis X2 extending parallel to_said surface

145 - wi tROZCEHYE] r cul ar aperture 1?0, whi ch has a snBCTET20A ¢ han the

‘accommodat i on 146 and opens onto a setond surface 147 of the half-shell 144

that is offt #e8Enka netred thas the dye Pextreipen & as praft the hepdd@d aisareesied ptg the

paral | el tQregfbndkl SontaveRilt 86BEA plobRELE N the EBsst1BE Sgﬁtfﬂetﬁey%ovla(?m{ SFen@REplidr €
(A

150 there_ are provided, two, conyex projections 1 i.ametricall

: n a d )
opposed BY iz defarratip folloping aishisht arepsuish, frble the bossge I‘tEF?fB%dﬂ%tt? 8&&%%@1 - by

const r uct i @lof thé h@oFLTHS! Ehidfact, RBtheARUBEWB A BByl TS abhifify ARintthiBe fgjestiodd and
the surface 145.1s orthogonal to the_axis Y2. | S|t%e t he” accommodati on 146,
Pévﬂg

[ g
and prot r & ofghe pepircirAlar Spetue 4 arbytes to Frepigs e 120,150 3 pgakle j on
opposi te beitdoReelaRekd dakieoth®0 - a boss 152 having a substantially regul ar
cross-sectional 15 shape of_ a square wi.th concave sides. Therefore, this

boss 152 conpr £88% Folipstitsh s basitigeal \pesifien- e gnembgr 180 isgropaed; by, P8 in the

conver gentloliQuR afis tidn GIRUIE A @xit &8 MIAURL toShE haeher 160in dd18ar2nideYd, eRlcbPRBeAngETDEr
180 - see Figures 21 to 24 - conprises a bog‘é 182 el ongating al on]%aal
e&c

| ongi t udi #49 2 aesitionys which d i oglepgnd fythe e, K3pnd parallel toythe exie 82 The s

- cont i NYOUgeIYBE BESInEAFone A8BniGPRISH In"tHe REorhNBd-BEY R fHedto BIRAUES 1B b o£ 88,
each one of whjch extéends - orthogonal to each 20 other - by an are of

approx. 9the bepdh k84 hprremavegogbofdle 1@Espording Frpsee FalloHih.h end: iihisiney optitien. t he

bottom t hereef 150! Akt bl Mode@hidBs the SRS gioeaé 188008 ndQ%t BRI BAY REmilbyahspher e
having a smal |l er radius than the “head 134, while the two extremtiés

t her eof d&Fq greovend’daad L& [tbeuldberyticed g the pres Y3 3ad X3 ateingy pamplishtoreagiofher. wal |
196 is parall elrht Qcbhestbel p%siggh is m&&agedtnbﬁ db.athe \Wa¥irk mbSber 130 Q_Q'Btl@ieh @llgolug 0182
S )

axis Y3 that is orthogonal to the axis X3, Close to these radial wa
196 t her eitaloagipding s WooQ dntheelaskser ditsrtionst e1 915 gotatipnipdicateplok 1ig Figureyl6.

respect i VehyposW §d) ofi & HetiBN £8vddQidal Wl Bire boor@ 1870is doReIRPE @L ke 9fn fher hi nge
130 is now descri bed. Fl_ﬂg?r)e 14 Tllustrates the sugg‘grt menber 140 in a

condi ti ontiersammigsepve t187-sTheotiyn Brgtrusipns H854s pnefr the dieach détt atgenpmereceived datotthe s

coupl i ng Q@Yes%dﬁﬁin.% RSAGACKIL ABR, 2R pRvIYA BOteibRLN5H gmgoemm fEPRwe Uik 8O by
manuf acturing). The spherical head 184 is received in the acconnodation 146

of t he ‘haklpstis Hefpymatign folloyiag g plightnressure pxestpbupng theapdlhisgs effestivelip ksping the g | er

-than phe di-ABEL €0, 040 ih RSN FAMIRdaLibOR edhQihes0 that the head 184 is able to
rotate within said accormpdati on 146 about its own centre - whi ch however

keeps st at i onaFpm thgiabews descapiqat 948 befepdily eppreginjedadat thedhrsnp2disonBedivithing ane

,‘aCCdeaﬁ.j:. Q& Qn t%cl%k,lv\/hichai}e&&eg R&% Jah{é&ﬁwéﬁﬂmﬁk L‘lﬁ\@@ ifeQEh_e ov&s 1‘6?%& ng
positions, of which t are stable and one transitional. Figure 14 shows

the first 1&ntabiefigar gavsllingppaih frss4id bash §52 a7 khs hetdol$ andethe badfisheli B nafve pdipsive 35
menber - 180, g5 t.hr he: LY ' in WA

Cor respond ook SHES Sl AUl uld FUER Busdlog b T DB 1P is WM AR PR
are c@éP ncihseehy defipive tieamovements shiatsit ivglawed tornetfororelative to thethalf-shellddd. X2 and Y2),

‘whereas the bogge Joz, '&f'%oih%pﬂq&éaabowdzs@&&d%@gﬁ&@ Gnd 0 oRIEhIE Hr e iR, t he
~'groove 188. WO 2006/ 123374 PCT/ 172005/ 00028
180 is favoured not only by an adequately small clearance being provided between the accommodation

146 and the head 184, but also by four othet factors. The first one of these factors is the stabilizing
way in which the boss 152 is confined within the groove 188 during the first rotation, which is
30 effective in keeping the membet 180 in the plane X2-Y2, and within the groove 187 during the second
totation. The second factor is the protrusions 1953, b and 197a, b of the head 184 fitting in the
cotresponding concave walls 162a, b, c, d of the boss 152, while the third factor is represented by the
concave surface 166 coupling with the spherical sutface 192 in contact with each other. Finally, the
fourth factor is the body 182 and the projections 199 engaging each other in the position in which said

35  body 182 lies in the apetture 150 (Figute 14).
As an example of application of the two above-described hinges according to the present

invention, reference should now be made to the illustrations appearing in Figures 25 to 27. These



8 It should be noticed that the two protrusions 197a, b of the head 184 are
received into the corresponding concave walls 162b, d provided on the boss
152 (which they nove out of and snap in by elastic defornmation follow ng a
slight pr¥@g 33Thhi | e the boss 152 jtself is dose to PEATIHYP0028%1 | 196
of the groove 188. This fact, further?to the el ongated body 182 abutting
agai nst t Figups gjoacthi enqeense Q@@r%ﬁnqvﬁee%mfoquwlaamﬁ& of pr it S gpectadiesi DB ut es
~.to keepi ngyli @Qerﬁoﬁ% 0 1enfls 3¢ B b { &Ia@&l' Yipdisds ach
ot her. Figur e@ﬁ%&(‘?ﬁo trates gj&r ansftlfor?a %I tlaosn e menber - Sg £
.rotated bymﬂ@r limget ewing [iptokpecfoem o qﬂe@nmera@@m be fheouglht @d%tbreéiratam)e Tﬂne t he
menber 144, | et opha@ur acs!ale a&aeznge&hem i e eh&‘%grd@npﬂééc;f' e mnaé%a £l 11

. is orthogona e 145 and para he axis Y2. heri cal

10 hea? 1811011&@51 %éﬁygbqewél $1 mithest agvantagepusrminnen) fee shell dfnterdbit), ovhereaothe t he
LU0 DI Ot I YAkl Tl 8 or 180 BBk DGO B Uik il BV CpRAON I NG

concave and, in’'this new position, boss 152, ter
havi ng novle#da\t'iéwgd"tsh@ lingtis the %N@v@hel%Phth @@W@a@mbm(}rw ctpablewll by
the two QrOOVESHBS s&%zmob&nélﬂ%ﬂﬁr@mmh'ﬁggq §:B@ked A AXQTuYidariBRd X3
are now parall®el to each other. The second st abl 05|t|on is illustrated in
Figure 16. The A@ﬂ@@rl@sﬁ’ﬁlﬁﬁ@bo%ﬁ% thecpresertdnvapténgt may|®ntemplatedhe prowidpmaf 2 axi s
X3 by;§0 'b@sstolflech %Q&KWh&% e} & eln@ibin 4 s&&cetg?&vs Jo@fdwiﬂ thd Yl e @ hROm R datiby
Figure 16. The 2, aft havi ng noved al &bt e entire groove 187, is
now dose toétf{eh@noﬁdimmb% Wm@ﬂlcbﬁpheﬁﬁéhﬁééﬁéew% osegkilledrin dherafiovib o fallyis| ons
- 195a, b ofythg Jamg ?;?‘ itk GoROWer ERGIUEE L Qedidee us GOk &%p%dmg aanfRy e
wal | s 162c, 162a on the boss 152 (into which they have entered b
el astic deﬁquachaatqtmf &lehmmqqu@g@ thyIpresgnt inysaion cances twfeapbw bl epstrucHivg s i s
effective menbers 140, 180 in a stable position
relative tvl‘,érﬂgﬁ%p Q‘ﬁth&btea&rom e above description it can be readily
appredbat ed t hdt addw@nbdysmmmensoﬁ:@xnfsphp@@l \beadhingy, be moee coneilexi therd therabotee gap

o e el BB GE S DARSGRNAARI KB b RhasBAER el of HEQAUETAITT
| anddt get ?dlffelreghaﬂlaﬁal daples ytable pasitignsy and trapsiticagliesitedseThe gip paom@slm the sphrigal
‘gui ded trg ﬁ&ﬁgggﬁ%hbeoz umm,p &uelé%h 'eQF?f%,ébéx seg&ag;orm %@ﬁoss fo he

t her eby deti ni & novelrent to per ative

hal f - shel litséift 2 cfrlimpfarsi@ngrfae@onoff smimﬂhﬂ iegieertt lof 2analitrcize-sd esorbiebbld tyyosvietiiedns and
t he My et 8 oo he nmenber 180 is favoured not only by an adequately snal |
cl earance hel ng gp ovi ded between the accommpdati on 146 and the head 184,

but al so by foCﬁhe obivétonf axeirding to Thish fthe bead wf dheqpfnale ressabef hest orlse jeginedién a

stabilizi ggrftes%;}%émg Qcc‘é@u&ﬁa&o?leofgﬁéémﬁggx@?gbgﬂi le&?ﬁo%"ﬁkms“oftc%ﬁcg 'io‘r?r:% n%org‘§8

during th ot ati1 on, whi tive in Keeping 180
in the pl apteridPsivace aerdding tothevartiees gff oppranid htaihing the cenlre tseeeb itk gepmttatal on.

The SeCO”@onﬁ%t%r I3 s&.ﬂ-'?mPBPﬁnE 9&58&%&%3}?% dé?m%g;@d %ﬁ@é’reﬁﬁ efr& Bﬁt Adab 4

flttlng int corresponding concave Wel oss
whi | e2f he ablhitp crofatec tlopt jits cemtpy wbmte:eknﬂgnnghﬁhercmmfcswaf aebed G mqarltl ng

i th the SpREELGA wHthd BEGukiplatdd S AE mMbda o ARDIANY FeeivdhOben HRE

“ ‘The spherical surface is most obviously an ideal one, which anyway does by no means need to be

implemented in the form of a material sutface as this is the case in the afore-desctibed embodiments,

since four resting points may for instance prove fully adequate and sufficient to the purpose — see

30 Figute 28, In this case, a spherical head 1000 of a male member (not shown) is prevented from

translating by four conical teeth 1100 provided on the female member (not shown) according to the
vertices of 2 pyramid vﬁth a triangular base.

Vatious different embodiments and vatiants thereof may be contemplated for a hinge

according to the present invention, as anyone skilled in the art will be fully capable of devising in view

35  of adapting the hinge to a particular application ot complying with particular needs. In particular, the

male member 80, 180 and female member 40, 140 may be given different complementary or accessory

shapes with respect to the articulated core of the hinge (eg. flanges of pintles, locks, resting means



fourth factor is the body 182 and the projections 199 engagi ng each other in
the position in which said 35 body 182 lies in the aperture 150 (Figure
14). As an exanpl e of application of the two above-described hinges

accor di ngvP3%H& it esent i nvention, reference shoul d n3§ﬂﬂ€”ﬂ§@&n?b t he
illustrations appearing in Figures 251% 0 27. These WD 2006/ 12337-1
PCT/IT2OOSWwaﬁﬁﬁﬂuggFW§U$é@“ghom1the sequence of three novements perforned

by an arm 220 efyiR.Rabhy bebpRRRE! @828 PokDR mih& d¥ikbs £rm ahe ih@Rbrive cSifebpt2d O
carrying the l'enses of the sane spectacles (the other arm conprises a

similar hilAgeted it Sk Rereripe descRbieR oHth tefesher tP dre IF6BRABHES fBVHE B9 BoigifPattinder
~the firstgamMe scdhtef HEIREL: iftontloBlhs dHddd ih ShelabfFendaahisad. M 220, wherein at the
end portion thereof there is integrated 5 (npulded integrally therewith, in
a nost” advant ageous manner) the shell 44 for 144), whereas the
spheri cal - head nmenber 80 (or 180) is integrated at the sides of the front

pi ece 210 - see portions circled with a dashed line in the Figures. The
sinplicity in practically enbodying a hinge capable of ensuring such a
conpl ex set of novenents can be readily and fully appreciated fromthese

i.I lustrations. Another possible enbodi nent of the present invention may
contenpl ate the provision of a. 10 boss on the spherical head for engagenent
in a surface groove provided in the rel ated accommodati on of the support
menber, i'n which such spherical head is received. Those skilled in the art
‘wll be fully  able to readily appreciate how, the contrivances and devi ces
used in the two afore described enbodinents of the hinge according to the
present invention can be transferied to this constructive variant thereof
wi thout any difficulty. 15 In addition, the novement of the spherical head
may be nore conpl ex than the above- described one, by practically involving
nore than two rotations along equators of the sane head, with different
spatial angles, stable positions and transitional positions. The gap
provided in the spherical head may in general ‘be equal to any fraction
what soever of a spherical segnent, while said boss may itself be a
correspondi ng fraction of spherical segnent of a smaller size, so as to be
able to nove freely 20 within the gap The condition according to which the
.head of the nmale nenber has to be retained in a correspondi ng acconmodati on
“of the female menber by at |east four points of contact |ocated on a
spherical surface according to the vertices of a pyramd containing the
centre thereof, is a geonetrical constraint for the structure of the
accommodation, as determined by the requirement that the head be 25 able to
rotate about its centre without translating. There are therefore a nunber of
different enbodinents that can be contenplated for the accommodation
intended to receive the spherical head. The spherical surface is nost

obvi ously an ideal one, which anyway does by no neans need to be
“inplenmented in the formof a material surface as this is the case in the

- af ore-descri bed enbodi nents, :



since four resting points may for instance prove fully adequate and
sufficient to the purpose - see 30 Figure 28. In this case, a spherical head
1000 of” a mal e nenber (not shown) is prevented from translating by four
conical teeth 1100 provided on the female nmenber (not shown) according to
the vertices of a pyramd with a triangular base. Various different

enbodi nents and variants thereof neyLABMSontenpl ated for a hinge according
to the present invention, as anyone skilled in the art will be fully capable
of devi si hgSpherizal dwnge 330;0130a dapouplggt theethvr hge neobarspamiale viesberagnd| 4 Eataleon or
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pr ec etiimgpidlead s zpstto @lﬂbwmttdrorae:f\eltmnt:tmnﬁlamtghe acconpanyi ng dravvl ngs do not
depart fromthe scope of the present invention as defined in the appended
cI ai ms. 14aid SledhivBdation Sgh 6346) oaiai&llielagem( B®) havdQ@)a ffraiectng bpdsi(iy 152)qéﬁdhewh¢nwo
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menbers are assenbl ed together, is confined and constrai ned, by means of

abut ment , ch@ackkizdd is@lael y inside the walls of a void zone (85; 186) of said
head (84; 184) or said accommodation (46; 146), said void zone thereby
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to guide said head (84; 184) into two successive rotations about two
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(30; 130) according to claim1, wherein said axes are orthogonal. 3.
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4. Spherical hinge (30; 130) according to any of the preceding claims, wherein said boss (52; 152)
and said void zone (85; 186) comprise complementarily shaped surfaces (50, 60, 62, 64, 66, 94, 95, 96, 98;
162a, 162b, 162c, 162d, 166, 192, 195a, 195b, 197a, 197b), which are adapted to fit into each other to

stabilize said two members (40, 80; 140, 180) in their position relative to each other.

5. Spherical hinge (30; 130) according to any of the preceding claims, wherein said head (84; 184)
comprises a void zone (85; 186) in which a boss (52; 152) provided in the accommodation (46; 146) of said

second member (40; 140) is confined.

6. Spherical hinge (30) according to claim 5, wherein said head (84) is a spherical one and said void
zone (85) is equal to a fraction (85a, 85b) of spherical segment, said boss (52) being a fraction of spherical

segment of a smaller size confined with an appropriate clearance within said void zone (85).

7. Spherical hinge (30) according to claim 6, wherein said void zone (85) is substantially equal to
three eighths of the head (84), said head (84) being the result of the superposition of a semi-sphere (86) and a
quarter (90) of said semi-sphere (86) placed upon the equatorial surface (92) of said semi-sphere (86) and
having two plane faces (91a, 91b) that are perpendicular to each other, and wherein said boss (52) is equal to
one fourth of said semi-sphere (86) and has three exposed faces (54, 56, 58) belonging to three planes that

are perpendicular to each other.



4. Spherical hinge (30; 130) according to any of the preceding clains,
wherein said boss (52; 152) and said void zone (85; 186) conprise

conpl enentarily shaped surfaces (50, §0, 62, 64, 66, 94, 95, 96, 98; 162a,
162b, 162c, 162d, 166, 192, 195a, 195b, 197a, 197b), which are adapted to
fit nto each other to stabilize said two nenbers (40, 80; 140, 180) in
their pos B.t Spheria;adalhatgi: V&0)twocediop tothar 7, herSphbe ficsalmald mg@bdr38)) dod@ises an
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bel onging to three planes that are perpendicular to each other. 12 8.
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said qEHiRF (08). (90), and wherein said second fermal e nenber (40) conprises a
sem - C|rcular collar (42) joined to the half-shell (44), said collar (42)
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substantially a square with concave sides, said boss (152) comprising four concave side walls (162a, b, ¢, d)

that are convergent towards a concave terminal surface (166).

14. Spherical hinge (130) according to claim 13, wherein said grooves (187, 188) have a constant
radial depth, the bottom thereof forming a spherical zone (192) belonging to a sphere having a smaller radius

than the head (184) and adapted to move into contact with said concave terminal surface (166).

15. Spherical hinge (130) according to claim 13 or 14, wherein in the proximity of the radial walls
(194, 196) there are provided two convex protrusions (195a, b and 197a, b) adapted to fit in said concave
walls (162a, b, ¢, d).

16. Spherical hinge (130) according to any of the claims 12 to 15, wherein said first male member
(180) comprises an elongated body (182) that is firmly joined to said head (184) co-planar with a groove
(186) and perpendicular to the other groove (187).

17. Spherical hinge (130) according to claim 16, wherein the second female member’s (140)



12. Spherical hinge (130) according to claim5, wherein the head (184) is
spherical and said void zone 1is a continuous surface groove (186)
consisting of two equatorial grooves {3187, 188) orthogonal to each other,
whi ch extend each by an are of approx. 90 and define two radial walls (194,
196)" at the two extremties thereof, and wherein said boss (152), confined
Wi t hagbmawdnoe (146),hHs consaindcatiog akidlyneath( A86)-cirhidks apertued (S8) Imediziacmaller radius
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o OVRRLE Sei R G Bt i R el el e € 152) “hel ongi ng to
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wal | s 194, 196) there are provided two convex protrusions (195a, b and
197a?”ﬁ&eaﬁﬁﬁ?@ﬂ to fit in said concave walls (162a, b, c, d). 16.

Spheri cal hinge (130) accordi to any of the clainms 12 to 15, wherein said
First mafbSHERbS: (20p @(’fﬁ)‘lgéﬁﬂsp&g@é@k N aP BHGAETBUYY O(@EDY PIEHHL DY et v

j 0i ngfla hiRees@h;d 300RREbr{ik ﬂ))an‘}@ff%gfwédiﬂ/gicﬂﬁnﬁ groove (186) and perpendicul ar
to the other groove (187). 17 pherical hinge (130) according to claim 16,
wherein the second femal e nenber's (140) 13 accomodation (146), is

communi cating axially with a sem -circular aperture (150) having a snaller
radius than the accomodati on (146), which opens in a surface (147) of the
hal f-shell (144) and is adapted to contain said elongated body (182), said
boss (152) being dianetrically opposed to said aperture (150). 18. Spheri cal
hi nge (130) according to claim 17, wherein on the edges of the aperture
(150) there are provided two convex projections (199) |ocated dianetrically
opposed to each other. 19. Spherical hinge (130) according to any of the
claims | to 4, wherein said void zone is a groove provided in said second
femal e nmenber, in which a boss integral with said head of said first nale
menber is capable of noving. 20. Spectacles (200) having arnms (220) |inked
in an articulated manner to a front piece (210) by nmeans of a hinge (30;
130) according to any of the preceding clains.



