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-1- mof articulation, especially for equi pment
uéedsyﬁtsobotics and for spectacle frames. The subject
of the present invention is a system of 5d_
articulation, especially for ~ehui pnent use in I
robotics and for spectacle franes. Mre precisely,
the invention relates to a systemof articulation
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However, the mechanisms of these articulations are, by
nature, unstable or monostable in the rest position and it
follows that this eguipment permanently calls upon its
actuating gear (for example, an actuating Cylinder) to hold
it in a chosen position, as soon as its rest position is no
longer pertinent.

Now, pivoting over a range may neither be necessary,
nor even desirable.

Thus, in medical robotics, use over a3 continuous
range of variable-pointing optics is of no real interest to
surgeons. Similarly, the deflections of polyartlculated
endoscopes, such as they are used in practice, border on
the "all or nothing".

In manufacturing robotics, moreover, the continuity
of the range of pivoting impairs, in ‘the long run,
positioning accuracy and repetitivity,
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itioning accuracy and repetitivity. _ 2 As far as
agfL}hgnrogots are Zoncerned, they do not necessa{kly
require legs with a conti nuous reachabl e spaclea
brief, a concept of discrete afticul ati on wou ( oar
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miniaturize and their relative fragility is severely tested
by their users, who have a tendency to play with the side-
pieces. These hinges are not suitable for keeping to a
plurality of stable positions -in a plurality of planes
and/or for being provided with an actuating device which
would allow passage from one stable position to aznother,

From US-a-4 785 528, an articulated gantry is alsc
known, which can be manipulated by a robot. The system of
articulation is designed such that the end of the gantry
moves as freely as possible and such that this end can
pivot upon itself. |

The object of the present invention is to provide an
articulation capable of allowing two rigid elements (fixed
and moving, respectively) to OCCupy various stable and/or

unstable, precisely determined, relative angular positions,
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articulation capable of allowing two rigid elenents
(fixed 35 and noving, respectively) to occupy various
stabl e and/or unstable, precisely determ ned, relative
angul ar positions, -3- that eni—of the noving el enent
which is opposite to the articulation traveling al ong

“repetitive linear trajectories wthout it being
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PRYehEFBRIIPAE PaVelc@PAfItoMOyeBei S8 tww csttdtvgonal planes
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relative to each other in the manner of the links of a
chain.

In practice, the pivot parts may take, for example,
the form of a ring, a loop, a hook or a polygonal plate,
having a recess limited by an at least partially Curved
surface.

It is advantageous for one of the pivot parts to be
closed (ring, 1loop, etc.) and for the other to be open
(hook), since that can facilitate assembly or disassembly,
but solutions using two closed elements are equally
possible.

The at least partially curved surface limiting the
recessed zone of each of the pivot parts will most often be
circular. However, in certain applications in which it is
wished to subject the pivoting to a cam effect, this
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i ble. The at |east partially curved surface
Plo?nSIt ibng the recessed zone of each of the pivot parts
wi Il nost often be 35 circular. However, in certain
applications in which it is wi%hed to subject the
pivoting to a cameffect, this _4_ surface nmay be
elliptical, or of any other curved shape, |Rclt u;jlhgg
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ro%iar?g ﬁéaPP?/»?é{ Bh thfe 3 Hnie e, orupoire shbubderided with
BwhFéR i 80gr ovirded el t b€ WREEP! acd e NG p@gﬁg%%name said
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B o o SR 1. CRnieH s Fans b hebes none of
Sgté te%&i’fotth’é%@lgtaﬁ:d Pustagbastand hekfls bb@pbh:gct)%?gidﬁigh said
ttaptbde iim Saidk r egepbacke +Ihe, System Je iohaigid
ing-1paded tie rod o s y_p_erfc'11 i %n[P? 6F tther
e?%%ﬁgselre?reﬂ?@ab‘? h poract s witloritaisishgmist one
t her eljfe Sh&$tr¢eméa@éaYn”H§ESE§on can be constituted by a

helical spring, threaded on the tie rod and bearing, on the

one hand, upon a shoulder, which 1is provided in the
receptacle and provides a'passage through which slides the
tie rod, and, on the other hand, upon an end plate, which
is larger in section than said passage, and holds the tie
rod captive in said receptacle.

The system may contain 3 spring~lcaded tie rod of
this type in one only of the rigid elements Or in both,
When it contains just one thereof, sufficient play must bhe
provided between the two pivot parts to enable them to
perfqrm their function.

In order to determine the orientation and/or the
number of plane(s) allowed for the pivoting, one at least
of the ends of said rigid elements incorporates g
receptacle, open on the articulation side, and the wall of
said receptacle has at least one axial notch, the geometry
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to performtheir function. In order to determ ne the
orientation and/or the nunber of plane(s) allowed for
the pivoting, one at |east Of Sthe ends of said ri gid

el ements incorporates a 35 receptacle, open on the
articulation side, and the wall of said receptacle

el atiteast omecaxizlldwtshpithe gegyet -5-_and

SiZe %faigpin‘?:pc% Ifforvg a_pi vot &éjlart %r%ti orfgc%l%tlpoennef? aPgnetrate
into sal no%g rom the G5 @ﬁlﬂi of Sailg receptacile.
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ii$ provwiided.. 5 In a second possi bl e enbodi rriénta, Q%%le notch

notcheﬁ are provided in the same plane, on the
opposi t& wal | 3*e hePoFidat acmbodientynbenoantot Bes  are

pebatited posi then s@et aptch s, chosen. as a
Eagg#kgglgf the nurrberrtglf want gg écthgbltgg)pci%ltp%sW??‘BﬁSOf the
an err Orientation. Preferably, said guide elenents

whi ch Ehanmeinbelre ardi sphaceraats vaf gde iy n(gﬁeltgger}ltotches

Pée\éﬁﬂise%aig i l.ement _from pivoting u
i tself, at Sast ggnlcgﬁanaso’ft s WHEOREC @iyi ignbed  stable
Re3bt eOpdsiid obhe s qoiehtstemd, an anti-rotation
rel i efermse el provided g op ong, of Lhe PivOL, parts
@%#Qi s anti-rotation rgluj &f cgil]gm%% StifhtEh t phannel  the
pi Vot par”por GfontB8pdireing sdesenat i pgevento dhel movi
Howeh(tesfromnpavdet nbo uipre | 1 tatee t hi Lray b
sfromnpaf6el nto el | 4 L rthhs B rald of i
ftheotldo 8f, 5 20 fhe receptacle a Vant'agggl%S' %shglsdng as 1t
access ranps to $aii alﬁtﬁ HREDIFrom t he out si de of
olEhe r iT§ﬁ¢E§$T@‘@?n$ Egm&he:bgar&%?gi arf%nndtigfognak{‘goﬁ%%vided
naee0lo VO - s '
Co%en.ggg of the latter. Ss%lg(g %@%%h‘?’%g} 36‘8 CheR Fetbef can
E'EONCHVE (Bhecorver) BartacomScof ceyabléi oF apshihRating
iend thet hetehhes)rigid el enent conprises a convex (or
concaye) fage of revolution of
Y& o%%%r %o Eac111tate ithis penetration, the. wall of
the receptacle advantageously has access ramps to said
notches) from the outside of the rigid element.
| In another embodiment, on the outer face of the wall
0f the receptacle and opposite the open end of the latter,
said notch{es) Oopen out into a concave (or convex} surface
of revolution and the end of the other rigid element
comprises a convex (or concave) surface of revolutibn of
complementary size and shape, whereby one of the elements
can be rotated about its longitudinal axis relative to the
other whilst they are in stable angular position.
In order to Jjam the articulation in & stable

position, the bearing faces of the two rigid elements

radvantagecusly have at least one pair of complementary

reliefs suitable for engaging in a selected relative
angular position. '
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ntary size and shape, whereby one of the
g?SﬁLﬁ?ﬁ ca¥ be rotated about its |ongitudinal axis
relative to the other whillst they are in stable
angul ar position. 30 In order Qp jamthe articul ation
in a stable position, the bearing faces of the two
rigid elenents advantageously have at | east one pair
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sggj%fgxe b ‘V%’g}l] Ze CHRAPLement@irat e itrigion eansispromided on
aﬂﬂﬁhams eldndine. i nyentiien wiHs nQwdeidescribed in, ;. o

d
Araat e def alls gDy reference (o the appende

d.rg\éwrg“ 'thrbf@mt;nqme«mm noiwpllee deswbisdat be g%sﬂékoaetall

asae; .l L ustrate _possible
“?gpﬁs f Ienfgggﬁg%gfsgP paP%%dd%%ﬁlﬁgﬁésl§a P3Fhang 30
are V|e%é JuSEr t a4 SﬁfaEﬁﬁndtﬁgrqmmatznégdyrthe principle

operipett irne, l@be@t&bhsgsegggghnent of the invention,
e position, in an

respect byglyin g flist sfaple position grsst i om; £@ns for

unst abl
thef pgupéspaats4b and 4c are views, partially in

d
sectlon al i ngper ctj ve, of a,secon _
dlngﬁﬁggé? %% |nJ§nﬁ§§§ FesP&Eti VEPYSt n Ba¥fially in
SEELRPR, paéift*—iléﬂaly LR asrspscablve, podi td @i rand énﬁvcﬁjlment of
thecmndeﬂt&bh¢ Q@%b%@%ﬁmeigf QPr§ %lk?tagFeée? 8031t10n, in
ﬁﬁ@@ ve view of an '
¥ gur e&%i? sp%sjp"ejr%fbe%l%ﬁivénv@e%@%@n@ het @nbs wis ttheon;

- figures 4a, 4b and 4c are views, partially in
section, partially in perspective, of a second embodiment
of the invention, respectively in a first stable p051tlon,
in an unstable position and in a second stable position;

- figure 5 is an exploded perspective view of an

- example of a tie rod;

- figure 6 is a perspective view of the ends of the
rigid elements of the embodiment of figures 4da-ic;

~ figure 7 is a view similar to figure 6, showing a
varlant, _

- figure 8 is a perspective view of the ends of the
rigid elements showing another variant, the elements being
in the disassembled state;

- figure 9 shows the elements of figure 8, in the
assembled state; and

- figure 10 is a perspective view of an articulated
"train™ making use of the inventien.
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rigid elenents of the enbodi ment of figures 4a-4c; -
figure 7 is a viewsimlar to figure 6, showing a
variant; 30 - figure 8 is a perspective view of the
ends of the rigid elenments Sthﬁng anot her vari ant,
the el ements being in the disassenbled state; -
figure 9 shows the elenents of figure 8, in the

asserrblffi@u&*eat e, ianths3%atdd gHEﬁg%Qnﬂnét?cQ?ﬁ?pQﬂ{é VErinciple
iew.af _an.art.iculated “train" naking use of the

|nvg#tcgnthe7lnvﬁn§&PQ 15 PFe-at es di agranmmatical |y
the prilmcitlies Shguhéclrathepd nyeshi en rkcﬁo}ba%e%llbﬁbed into a

f hook 1-slipped into
thgnglgﬁﬁﬁéﬁggl G%ﬁgﬂbﬁéne FAR%e° ﬁ 5@? ﬁr§%%%¥ S?%%t the
Stheredn & @l§M§n@r©hD§@@adatotﬁasaldhebeet The ring
2 can ph¥otriony t@ecﬁﬂoﬁ)ﬂvctﬂ'ﬁo!ﬂﬁ e c{]{] %bouﬁt N he point

Qi nt P2 renmi nin | ane o
EE&G?I thy te doiRg, B éfqﬂf-wl?-@ba]é“sé@e fma@(amfaliel;e drawing

2 t o] P
Bheet.t I pesi tjloQIﬁQZ @{ePZ'rua*l%ﬂ 2thé§‘_r é; df@éﬂ %&%@H&Q into

e ectl Iy ,
E?etﬁgog ﬁg ?ﬁ aﬁﬁeled“- - e |ﬁﬁéptcuP€at%@%lng up,
sesphet hvekyil fad;lr P24s drohgp2s. t Rer Agp2atsmBakdof the ring

o h t n.denti re
?Lg%ﬁgg:g@%ﬁigg?d r%{ gﬁgt %nnew cﬂ;%at&ﬁ%t J{ th%oﬁﬁpsc 1 for
4, RPEhQﬁuiﬁﬁnﬁtﬁ@12ré@mhﬁﬂﬁzpr6$®@d aﬁaphanethé hook 1.

whenh daawiggnsheat. J:le%lﬁ‘%d' tﬂk@" ndde 1ipgn2 ﬁ@’gtalo‘?lo the ring
|vo t he hook 1 whol e series o
Ttﬁ%ﬁgﬁalthteo Ftci'féltm%% B Thhé heg g Bheéemamalng in the
st not t hine udhaw ey vatiéots possi bl e pOﬁltlonS -
revi I ed the pai nt P2,. such, as
p ' ¥%8£%¥€ﬁ1a%§%en3ngf t K&ThGok®A BET Ry on the hook 1
3t:rha%n‘éh@éleb§€3rt1ﬁ§ iofnarl anay avwrleoghrd 1 t he thengaﬁQr of the

@SBy ahddie Roek plsi §n§e| gh?f)ﬁ@ﬁedtﬁ@a'%¥l ¥ possible
r|n 2. P1 and, P2 are t bl & Wi t hin THe
g‘tjsonsaﬁ”a%b%l%%beewvewdb%}Yt héeguidiatthehs such as P27

ammsERTutedebMiBancement of the hook 1 being channeled by
the inner curvature d of the ring 2 for as long as the hook
1 is held pressed against the ring 2. _

Pl and P2 are therefore movable within the limits
allowed respectively by the guide means constituted by the
inner curvature of the link 2 and that of the hook 1 and
they are separated by a distance D equal to the average of
the thickness el of the hook 1 in the contact zone and the
thickness e2 of the ring 2 in this same zone.

Figures 2a, 2b and 2c¢ illustrate diagrammatically
possible and non-limiting embodiments of the pivot parts:
in the form of a toric ring 2, a polygonal (square) plate 3
having an opening, an inverted D 4. The pivot part may
equally take the form of a hook 1, as in figure 1. What
matters is that the part has a recess 5 bordered at least
in part by a curved surface 6, a recess which may be
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25 inner curvature of the link 2 and that of the hook
1 and they are separated by a distance D equal to the
average of the thickness el of the hook 1 in the
contact zone and the thicknes8 &2 of the ring 2 in
this same zone. Figures 2a, 2b and 2c illustrate

di agrammatically 30 possible and non-limting

entari Inent Sfﬂjuﬁét? P VOLQ PARS S pakf‘léi‘fyf gi?ﬁﬁﬁaj’?‘ (figures 1
tq&{% in a pol onal (square pl ate avin
openim é%1 . The pivot part may equally
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th a recess ordered a

'E%;a;btqres ﬂ)ésf@f‘ér% Snp%f(;nusrt\/%é SHIIEE Y §0fefesieGi¢hstable

R ity ang- Ofal ﬁcmﬁlafrst(f@gb@@gnéﬁ'at and Zkhl)e, pardiwidy, observed

Ginr edleaky 16HgWreSht n@kg 4¢c) or non-circular. Figures
32 e b ngg |IIu§trg?% respectively a first stable

p05|t|6ﬁ 4R UPRPABPRL poSFeN orf IgMres séeond stabl esyStem of

positiudatabna & rito@fﬂé@jl ﬂEBElQilﬂ/heiri nyent4 Qh rllgld so-
ook 1. i S apparen

ane of t he
PR e a8y SRRSOVt B PA AT st oh sacond rigid,
ﬁ@uﬁﬂééleﬁar‘t'm@‘irizyg'i'n s fdmestt r8gi dItSors C@hjqu)us that this

d %Eﬁ@ﬁctlgher@é‘l{wgen an’%o@%néj“al %yeljﬁnfssag’%g S'SL %ﬂat element

10 so-called "novin ’
thPs %ﬂ%ﬁ?%ﬁ%¢%ﬁﬂbéﬂﬁ@éﬁr"ﬁﬁvlngT ebehent andusftiived, each

efeorat elemsnbe @bl bieCir@lydroRef as agovih LN il 3:1ve to the
3£ﬁuat|ons each of the €l enents may be regar as
relative to the other. 15 The fixed el enent

7 deflﬁ@s ﬁlxedeplaméﬁt97ddéwdﬁdsbmlr@c@?&%bﬁboP %9v1ded by
nt mal Apo n 11 (proxi ative . to

%rt?%u?g??ég g%d FLB:Elgstal 5P§l8%ﬁ12p95tlﬁﬁss§&e 1iproximal

¥l Ve dée |trh6t herpacvilatdonio anor a tiietnad pdﬁloTihe:Lz A

Eﬁafﬁsd@ﬁd 14 iis CORPLSELy of na trh%dréﬁz%{@e IE)r? o% tie rod

@ﬂ ﬁﬂth'Ch fQ%ng t he hook sta
ic &5 RAYed? witth FPRIBPAET Thi srost o:b5:16than preximal
gk dBasghath &o&@rsewrse:rm&?g %l gggﬁle ri}:rﬁedl%ott&t@lomé?gagf which
#ﬁ?ﬁéﬁ%ﬁeagﬂﬁb)?ﬁ%ﬁglg '¥hlS stop 16 can be the head of
a screw screwed in the rod 15, a passage (not reprasented)
being provided in the bottom 17 of the receptacle 9 for the
introduction of this screw and the end of a screwdriver. A
helical spring 18 is threaded on the rod 15 and bears, on
the one hand, upon the stop 16 and, on the other hand, upon
the partition 10. The wall of the proximal portion 11 of
the receptacle 9 has two notches 19a and 19b situated in
the plane of the hook 1, each of which leads into a ramp
20a and 20b.

The moving element 8 similarly comprises a receptacle
23 divided into a proximal portion 24 and a distal poertion
25 by a partition 26, in which a passage 27 for a tie rod
28 1s provided. The tie rod 28 is composed of a rod 29, the
proximal end of which is fixedly joined to a
parallelepipedal block 32, forming an anti-rotation member,
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i ntroduction of this screw and the end of a
screwdriver. A 25 helical spring 18 is threaded on the
rod 15 and bears, on the one hand, upon the stop 16
and, on the other hand, upon-—#fhe partition 10. The
wal | of the proximal portion 11 of the receptacle 9
has two notches 19a and 19b situated in the plane of

kh% 28§5n§ﬁoﬁ§0@u%%t@ﬂ%@ﬁ%?@aqgvﬁgigFé Eﬂ%ﬁ #fgeéﬁg proximal
el ene
3 dtoépclé ezcgfp 5gde‘aeff?ﬂiba%l%r éxi el p@ﬂtteaﬁllm drgrough a
asq:has:teal ppetti oh h&S’lh)gdaa pgﬁtﬂddl@& Zgozéén_l_\r’]}?mlfhtﬁ?odsake of
I ovi e | €
SN g, SRR PR S B MR ] S e
WS diefissdedelel ya$ ot hedlioka3. pamaal Ioelse:m]p&da:i bt oeke rod 29

3% gy an antd §585H3@ndfﬁf€ﬁ ' 1195 9$ €E$ %ﬁnsmay be

subst anti al | cl ose to that’ proxi ma

34 S5 & Gasheft i3 el OBl sk g e313d|h@ tw@a@@ﬁaon the rod 29
sgdaie gt eord tﬁh@é’llﬁlgn@ cup@al ahebarey oy éd%? sakee Rt other

he te in questlon W
ﬁégglk Ppﬁr é bga 3%&95d3§o as the link 3. The di st al
end of Thhe pook 2%l i enpr ovi detiew £ hxed SeQRm3d: W'ﬂ' ®Rs three
bb5§lhae 3_55(% 165 rr%y bgn a cr%r\{v%h%%d 4 el Cl ofngnef the

Spring  hr ehded thé™r o
Haﬁan%séﬁrf@ﬁé St @1@83@ émarm tﬂa&:ent}fhr Tl‘rmmﬁgwm and 40

bhetnartpﬂdxqmaafs erkd Jﬁet]ﬁ’éoi?h%h 28 0 el oo 7 ang
E’d%%é s

| enent s, three. bearing faces
?hgﬂ§1ﬁ9$% cdpgo 0¢QQ%§lqﬁ§ﬁrﬁﬁ%léﬁéﬁilgeh§§vﬁment between
beartwg €hemeB86s. The edges 39 and 40 of the proxinal

d ofp tf ing elenments 7 and 8 are _
sgungedﬁge F??ﬁ?ﬁ ta‘r‘gi K’g ra At e ﬁﬁv&r%é’rﬁ?%e%@?enthat: in
9tahhe o@s idliementishe Thpriegsim hncﬁlcmetspr |m;gs<: i3 set back
ff‘&ﬁeﬁhéu%atﬂl . #dk Sﬁgbhﬁdp%' gggéolds the

hol he hook set ron1t e ear|
; d]fhgt2 tfe §pFhng 3BhoFlatt pés mlﬁééklﬂwl |f1a€sejchlas flush

ww@h;ﬁhﬂ bésrpoxiamd fqce lies ;IushfIZSrggtgatEe Che
EggL' I;%Pe %gpaé%n%S 998%re {gufégn 3agc, the hook 1 is
threaded in the link 3.

In figure 3a, the unit occupies a first stable
pesition in which the fixed elements 7 and moving elements
8 are in mutual alignment, the bearing face 36 of the
moving element 8 being pressed against the bearing face 33
of the fixed element. In this position, the hook 1 is set
back from the bearing face 33 and the link 3 is received in
the proximal portion 11 of the receptacle 9 of the fixed
element 7.

In figure 3b, the moving element 8 has been
"dislocated" relative to the position which it occupied in
figure 3a so as to be able to pivot according to the arrow
F1. This dislocation is made possible by a traction exerted
by the 1link 3 upon the hook 1, counter to the force of the
springs 18 and 31, which find themselves thereby
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threaded in the link 3. In figure 3a, the unit

occupies a first stable position in which the fixed

el enents 7 and novi ng elenentsl 25 8 are in nutua

al i gnnent, the bearing face 36 OF the novi ng el ement 8

bei ng pressed against the bearing face 33 of the

fixed elenment. In this position, the hook 1 is set
b@@MpfeaﬂedhereaHmeéaS@eB3tﬁad the [Hd 311 fow lies flush

GFSEhy et bt B AP Bk e g DI g podect s
efhEhElB Hasmbedre mdivshgcatledlentel it i Taet piheing is also
Resdd | b e 'byOCEHQ'qgré{FnéégQﬁﬁ iﬁ S?ﬁgécﬁo fﬁ%, which

bje to pivot according to the arr
& Jsjr%%%ttg B RaSTRRR ©bsEidl By & andef crhexeredd B5.

by the i nl{:‘l%uli@zOHBbbe BIQQK }:;ealcl t%%M:teo the éﬁefﬁb&f moving

18 t hensel ves t
el F9Es ot PriefocdashoPhaber REoREBR FoRbwdt of the

Ifkﬁﬁdl%&ﬁmeNWtﬁ tmbebe@bkng.ﬁﬁﬁf-@ﬁa&@ﬂo&haBZtthe regalned

t nDVIn
The pi %%}%cﬁg&a Sﬂ(?fg%%ey%%s‘%q% gﬁﬁysfjﬁé igeéﬁdofgl have
tHSNOILFENR] Whi Ehesralindwd allhalagassaget otemeoﬂu Nkhe link
3 and ofn t benkheek »321:11' R Hd IHERL 3G0d hﬁlgﬁar 49 %%ﬁthSlble

36 of t novi n el enment. 8 i s now pressed agains
&8 ng” %ﬁﬁ§%4gBF HE Loliex 98 enBnin7 corf@diookith another

a:mthpt hexchl adls 132 gveynegairiedl theithaes E%J oy of

figure rin 1 haye al.so
regerteg ton?helg F%PFi%I %SSrggl r tEhsit8R. TFeq i pkement 7
Yere it coprReisei eh sdwncanp2fa Wbhobpssner- wcsithe notch

2065, Iher 8% kks SeHdhe Q008 Byl B MR 1hie o thirg

ano her ranp not VI SlI e synnetrlca
5680Le R/ﬁ’sl’:'rtjcfén'apﬁﬁ@@llé’t éﬂtmha@tm foadwing xédcel é&fenpressed

zgaiﬁswerceet DcE@NpH $aca S@C@Edtﬁét @Exé%be%meéltt g to
t he noh 19a, the ng|n ment coul r ou

into a'thitd &5P3blé p03|gﬁ%ﬁfaﬁan59y Weh Fie pex ganB is
trapeegénpedsded isadaitisn tine fHemriend .f atee D24 hethe anti-

Eb%ﬁglghe@ﬁ%%k732\tée11%% 28 gif&ﬁéﬁytgl%?eren 'E%%n the
11nk 3, and the screw head 30 can there be found.

Flgures 4a, 4b and 4c illustrate respectively a first
stable position, an unstable position and a second stable
position of a second embodiment of the invention, observed,
this time, in the plane of the iink 3.

The embodiment of figures 4a-c differs from that of
figures 3a-c¢ by the fact that the fixed element 7/
comprises five bearing faces, namely an end bearing face 33
as in the previous embodiment, and four lateral bearing
faces, only two of which 37 and 38 are visible in the
figures. The two others are situated like the bearing faces
34 and 35 of the element 7. It follows that the rigid
element 7' comprises four notches,  three of which are
visible, 19a, 19¢ and 19d, notches which lead into ramps
such as 20c and 20d.
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20 represented in isolation in figure 5. The rod 29,
the anti- rotation block 32, alink 3, slightly
different than the Ilink 3, and the screw head 30 can
there be found. Figures 4a, 4blland 4c illustrate
respectively a first stable position, an unstable
position and a second stable 25 position of a second

i [ this time
Che pl ol fonERSprayedh e Bati¥eleq dedjiney’ ' s more
FAEE1diY f ¥PRAFeRI £RAR JHoUreyUr esTBare By tdaex flact seen that
thas £ieedi é@dm@h@”ﬁimb domp %gﬁggeggvggggﬁr 'gngface 33 and
n arin
ﬁfces&ﬁg%ﬁﬁﬁ% q%%ﬁhng ?%ﬁrom%¥e?%¢ pEarihgh 530é§d 38 are
orlsjitlwo afh wihieh f3guared 38har ecwd Sobhe r nl?%]ilﬁjbng faces are
t earjn
e Tl B Y S SRS L)y T Bt e
fifgi-d 12flemdt Provodpdi ses eaoh rdottehres, bbaeEn@f face, the
W@t@:ﬂe@r e0§5tv\7bSICHZLE§)Sl]1%l f&ggsa@)%d%’l%d i:[}&&%&& in q:r}le same

ad into_ranp such as 20c and
@gﬁpﬁgurgpﬂ§n GRPeRdmenked thpgrEnTe7' of§ensr etebeadéflection

@apaeent o m fiivgur %@bl@er@)éﬁtm be sgsfediat 7the g ¢
d 8Ienent $es a agarlng face 33 and
5 Fatersdi %i%??% f ce§m n yaF ofr whi ch?87C4and-he four

BesanQIS posiibiensn the figure. The two ot her bearing

t h 37_and 38.
feces pisysieopeityals gnues s il ioss, 31408 o o
PEPeAANCRE a it of Foutes 6helnn®ﬁbh@sébffixmdopbesene 7" and a

havesgbeiRgnesitt ugt edrbn e SanBy+ PLiaNgn il raﬁngs, such as
odinent therefore offers t'Wwo deflectlon 10
ggb Ve %F%%+%Q%o§ippan§ﬂuél%ﬁ%%?sof iR BOtﬁhegne§UCh as

bPoel eoelibsilitand 8hat pRbetiratane ehd RRifRWce of the link
§0§§i9£§?p88££5895 Figure 7 illustrates a

construction variant of the enbodi ment of figure 6,
i n whiEhoarei Bedl élesbnates aHHHQMHisvanwang,ehenenhlch the

§nd a}f)@anH drabet 38N WhiLGR rFARRS, esilégrﬁlﬁs 7l g FoiSoncave
ot c b,

ong the edges of the n such as

g ??t&tfe S pﬁéﬁgt%@m%?}fbénﬁoéia@@@m@lm thethosk of a
convex relief 43 provided on the bearing face 36’ of the
moving element 8’‘’. Similarly, each notch, such as 1%b,
opens out into a concave relief 44 of size and geometry
corresponding to those of the convex relief 43. As is
apparent from figure 9, this arrangement allows the moving
element 8777 to rotate about its longitudinal axis, into
any one of its stable positions. In this case, of course,
the tie rod included in the element 8§’’’ is deprived of an
anti-rotation block. Such an embodiment can be used, for
example, in the production of an endoscope.

Figure 10 illustrates one possible application of the
invention, namely the realization of an articulated "train”
of elements. The elements 70 and 80 are articulated at A
according to the inventiQn and one, such as 70, has a male
thread 71, whereas the other, such as 80, has a female
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3 in said notches. Figure 8 illustrates another

variant, in which the 20 end bearing face 33 of the

fixed elenment 71" has a concave relief 42 of size and

geonetry corresponding to thosé€-of a convex relief 43

provi ded on the bearing face 36' of the noving

el emrent 81". Simlarly, each notch, such as 19b,

epeRS O | Nt @n&%&‘c@(ﬁeé@l"yfflém é’;%aﬁ &€ f‘ngn?(aglng with a
eongf;y 25 correspondln% to those o conve

% A3 reRd &1 aBpaY éReds dBmamiogines geletmﬁrst 807, similar

aor drtigenmentnahtowd t her meNifFg re@l-enent n§ﬂuré? Fekalframple a
one of its

t s_l on |tud|nal axis,.into
?g%l eﬂéposutuag“ng 1 "t fiS PERYE S Tat %% r s8UCh; j& tfpticulated
tgainncbideelémente dlemeapadlil 6§ depiigedised atin30nedical

%Bbbt&%%atFQQ blagk, Such an enbodi ment can be used,
for exanple, in the production of an endoscope.

Fi gurelfo +$| u@byiees oreatpoddienl eresehitcatnvandiorheis not

ummeﬁteuorto nanel Yeridhey 1m@ald Z afh 98n Of A %éé&u'd%ts%‘hbed and
e elenents 70 and are

SEPPRAPAES - S1TADES LT n G KOG | (IARSA [Rbaghenents show
ané;csfuahlass7@aplaaﬁea dmllmvirl‘g,eaﬂn 73ddweebgasct Re stable

a fe read 81, The
QEFgﬁeﬁ :g&s 1§€ capabl & of éﬁba ﬁagaftha%gu}%ﬂajg;ateral
PR &RECBI, phevi dédhicn cangt heveelogmemtt 80igm,sifiid arxample in

il@et Qﬁ}ﬁﬁi 89EDEn89r PhedhiE f&\gfét 100 n@& uge %g{agf@nprgme

to a camera, a transducer,
artlcdﬁ%f%ﬂv%rtr%?ﬁnéfCépeﬁﬁnP§0V§d€§p&@ﬂ@hoﬁlﬂéWhghe force

@Sedhens@&dtnqal td abotagsustad eyappbOentt the QRWAUS faces
%he resent, inventi not limted to the

pa S
enb%glnen SO FERTRRE g@ﬂ“d@?@??ﬁe&ﬂgﬁgi Bhe compression
fepreseht glie B@rpagﬁ|¢Mxng d thoughatbeae erbRdnfenksns so

1 r b h [ di 1]
o 1 cth o o0, £00a0) £ o ML Mk LALLM o
anguléwl(@%ﬁeP%FFlebért?@h@dlmﬁéyrnfghﬁlémbylhaue possible

tof iﬁkﬁﬂipé@ét@xéﬁﬁtﬁoinde{rﬂéegppbfc%'s@l@leﬁ MR8 surement and
glatlgn to .a spectacle frane repover, neans can

POUFHRHLRRI I I TOW IR 1 of BEO F5 bfMihedssmasgs 1n the
hQﬁ}beDiédetheﬂ tbepréyedt et brebeari ng Baces the development

of milli robots or microc robots.
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of the rigid elenments fromcom ng apart, the
conpression force of the springs being able to act as
braki ng means so as to jamthe articulation in the
desired configuration. In oneiparticul ar enbodi nment,
finally, it is possible 20 to incorporate contro

devi ces, of position neasurenent and of information
transmission, into a limted spaggMg) the body of one
of the rigid elenents, to allow the devel opnent of
mlli robots or mcro robots. 13 CLAIMS 1. A system
of artilcul?at spsiteonpifi Sén‘iguallaltejaﬁt e0RprREYAY RA Nteast one

e f f el e (
gﬁé enSpSFSE §§§§n8%rﬁ%%a %Pg %i rggld%éﬁﬂ% *Uenent |
W@ﬂIQTQNQHQr@fS®r$©©@@dfrlgi@rebamenhg (8p, said ends hav1ng
W t a
LRSS 0 O O b LB LIST Lo BLGBH 6 5B on o
é: %%P%rfa%é@StéﬁamﬁépénhﬁﬁmgrPEQMﬁdeiﬁﬁ@ Byspeain the
@@mmﬁm@eSc@ﬁté@@sbe@W@ehnEﬁﬂQﬂbf@c@SVokm%Qb%%e¥qz@alqjl that
B2 vaq:e in tvo.or tﬁ@% 2? lanes within the limts
SO E0 Tt Bohlhy BEtmadmol 139t "GRG eARediIsg. Lot point
virilg h P2l InmNa}Dl\mtmmgtmlqrtmbmmbrpB@ﬂ@s pdvﬁ@l@ﬁm the limits
pugher capd sorbentatian Qlandioiyare detineds 20 o) ynicn

ﬁsten1of art on accor |ng to cIa m
é &PHcﬁ@mQ&ﬁPQrpmhﬁtlntQﬂﬂnﬁﬁs@@memplgueh,ummangummmr and

@r&@ht@@h@bSoEP%hleﬁ)arboggkﬁﬁeﬁﬁth'n two distinct and
substa t| ﬁ¥ or t hogonal @Ianes 3. A system of
articu YRR diy £8TACRILALLo8r aQCO%%h¥%CﬂéW|§élei 1,

hatrhateu:uzedrrptnsesmw\/o i V@Oﬁim&rsie% ( Ewo ZQu&l eg¢flangible

ed | e
S E S o i Pae (588edn B o ot piipst and
éébéhéﬂﬁgaiégp@ﬁthvgbyabnpbaeeaf sald rigid el ements,

~said 9'V§t39ﬁﬁbﬁ hﬁﬁngr%ﬁéﬁ&é@ibﬁg%%c%ﬁ%ﬁ%%OQQl FPaim 1 or

gach ot her, ~and enga one in t ther
nt@PPG@ﬁFﬁgléﬁdtﬁéir régp@@wPVéseécéy§e@lﬂ@ﬁé parts (1,

3ucreas1t@abenqblg tpecms@éd Z@nat | Yemt fc8aqdy, OLher 4 n j 55t
ﬁggtfgff$r éﬁrééw gu% ace ?6 Chaégbh 0f said pivot parts
depending respectively on one of said rigid elements, said
pivot parts being substantially orthogonal to each other,
and engaged one in the other through interliocking of their
respective recessed =zone, such as to be able to pivot
relative to each other in the manner of the links of a

chain.

4. The system of articulation as claimed in claim 3,
characterized in that said pivot parts take the form of a
ring (2), a loop, a hook (1) or a polygonal plate (3},
having a recess (5) limited by an at least partially curved
surface (6}.

5. The system of articulatiorn as claimed in claim 3
or 4, characterized in that the at least partially curved
surface (6} limiting the recessed zone of each of the pivot
parts is circular.
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4. The systemof articulation as clainmed in claim 3,
characterized in that said pivot parts take the form
of a 30 ring (2), a loop, a hook (1) or a pol ygona
plate (3), having a recess (5)4limted by an at |east
partially curved surface (6). 5. The system of
articulation as clainmed in claim3 or 4,

35 s face (6) Tam bl "E“?ﬂh@ld‘%ﬁléﬁf”%%ib%‘ﬂé%?% any one
3 mtin e [ecess Z

A TG Dot 1t e er 1 £60 08 " ARE "aper am deast of tne
anthulaf|OBaa§ dnmgﬁﬂil@l@m?nb@e Q? clanns Bn&@¥§®rates 3

in east, of t S 0 .
sai ﬁ)rl g| e?r‘nan?gtil gﬁ?gl ncor pohr at & alc TclS¢de and
PFoviged dﬁetdl Gh i mcﬂu tlt at2oh, séue end 516f08Ddedf which
\Mst fﬂlédlc%ﬂﬂdzé 14, @é)d Pé@egfi%ﬁelﬁa 30n fo{“f?éﬁh z_:L&S
ive in said recepta and the ofhe? end ?

“H%P |%%P%%h§¥??%t@§eoﬁ§ @ﬁl§wﬂiﬁﬂﬁuﬁa¢%ﬁissas@|alastlc
ekasisi c(14pans) ( Bopdbataeeperat ngawt i isai dobi e pr Q%der to

(oot oot U earinn Taee (34, 8 50, Tos 207 00
éagﬂdcﬁl@menmﬁthothemauheun tonThetsyatemieh the other
articubat ipgp %%é% b%t?%%lgE?OHOf Clgi Hﬁ%d ﬁn 'any one

characterlzed I'n at onée

84i glpitgisd 3e|t@ms6nt sharachenimsst gor aiﬂe@c a:mer ewtepleame of the

enasn OwﬂfméédﬁlC%h@&ﬁonéié%%nﬁgm fhe wa l éﬁ%ﬁﬁyé%es a
rece as at Ieast one axial notch 9a
Fﬁgeét ﬁi?ryogﬁ& G et ﬂﬁF%ﬁu%ﬁ?bﬂﬁa3b¢9otaﬁﬁrﬁhe wall of

paitli arece82)cltco hesetatat Bed®t 0osai @ﬁ@lChnét@m thea, 19p),

f. e system
{?HSP %%gnte% Xsadrgj gfgg%%c w%lc% aelq%y%f p&lv |tm§°a§tt Cportlom
’732bh59a§?éﬁt2‘é‘de| ﬁnttﬁatsaanl almtlchrcfumn die rogldrefer(BDf said-

rscPpeytded on one of the pivot parts. 9. The system
of artjculation as clained in claim8, characterized
in thaé SHI® SHEFERotod | BRLIGPLRFIPBORS Urmsimaditds any one

¢hecfiedeois partoporti onaeapabrezed penetati Bg A1 MR ation
f@fi@?t?géfsgs provided on one of the pivot parts.

9. The system of articulation as claimed in claim 8,

characterized in that said anti-rotation relief (32)
constitutes the pivot part portion capable of penetrating
into the notch(es).
' 10. The system of articulation as claimed in any one
of claims 7 to 9, characterized in that said wall has
access ramps (41) to said notch from the outside of the
rigid element.

11. The system of articulation as claimed in any one
of cilaims 7 to 10, characterized in that, on the ocuter face ‘
of said wall and opposite the open end of the receptacle,
said notch opens out into a concave (or convex) surface of
revolution (44), and in that the end of the other rigid
element comprises a convex {or concave) surface of
revolution (43) of complementary size and shape.
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10. The systemof articulation as clainmed in any one
of clainse 7 to 9, characterized in that said wall has
access ranps (41) to said notch fromthe outside of
the rigid element. 30 11. Thelsystem of articul ation
as claimed in any one of claims 7 to 10,
characterized in that, on the outer face of said wall

and oppdgi. t@héh@y@@:@l‘m el oft 1 be1secent é@' %lalfﬁ@dd in any one
nat-c to_a_congcave (qr .con surface o
SRR (havol T PRERRER Erb e S R tdhdrearing races
rh@i’@ 3 elleasht wonpphies & CODmpi(eﬁ‘lGntﬁﬁﬁC&\@.)lefS suitable
sgbga@g Q eval uti si ze, and
%5”‘5 YL% lé Sc&é‘:@ ar]t% a{TE?I?)%u r R HetPr of the

E sstano
n§18ﬁ@ @#e@ﬁﬁFﬁs 1/t8i+, characterized in that

sald beaBLnghéaQ %teﬁa%ﬁfﬂrﬂfﬁﬁﬂaﬂ!@hpéércgglmed in any one
pentary,r |efgaSU|tab e for engaging a

se ec? ?%Ia}lv t ar SPREREFBRL 88t hen 5t$®b rsid rigid
e¢é@m@n$s(?7 8p) 23e Thepsystiemlef éﬂépé&ﬂéﬂléﬂbfﬁécglece and
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