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{54) Title: OPTICAL SURTACE-FINISHING TOOL

{54) Titre : OUTIL POUR LE SURFALAGE LYUNE SURFACE OPTIQUE

(57) Abstract: The invention relates 1 an optical surface-finishing
taol. The inventive tool consists of. a rigid support (4) comprising
2 tramsverse end surface (13); an slastically-compressible interface
(%) which is applied aguinst the end surface (13} such as to cover
same; and o flexible bufer (6) which can be applied sgainst the
optical surface (2), which is applied against the iniecface (5) snd
which covers suid interface at leust partially, opposite el in line with
the sforementioned end sarface {13).  According o the igvention,
1he buffer compriscs a cenlral part (6a) which is in line with the end
surface (13) and a petipheral part (14) which cxtends transversely
beyond said end surface (13), The invention is also cquipped with
elastic rctum meang (15) comprising a collar (18) which is used to
connect the peripheral part (14} to the support (4). Moreover, said
collar (18) comprises a continuous peripheral part {22) which rests
on the peripheral part (14) of the buffer (6} such a8 to co-aperate With
same.

(57 Abrége ; Il comporte un support rigide (4) présentant une serfoct
transversale (13) d'extrémiié, une interface élastiquemenl compressible
(5) qui est appliquée contre ¢1 recouvre ladile surface d'extrémité (13),
aingi quun tempon {6) souple apie i étre appliqué contre 1a sarface op-
tigoe {2) ¢f qui cst appliqué contre &t Tecouvye 40 moins en partie I'n-
terface (5) 3 Foppost ot au droit de ladite sarface d'extrémité (13). Su-
vani Tirvention, le lampon comporte une partie dite cenirale (6a) qui
o ® se trouve au droit de ladiie sorface dextrémité (13) et une partie dite
périphérique (14) qui se trouve transversalement au-deld da ladite sur-
face dextrémité (13) andis que sont prévus des moyens de rappel dlas-
tique {15} comportant, pour mecorder ceite partie périphétigue (14) an
supporl (4}, une colleretie (18) préscntan| une partie périphérigue (22)
continue coopérant 3 appui ever ladite partie pénphérigue (14) dudit
tampon (6},
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(74) Representative: SANTARELLI: 14, avenue de ]a G ande Arnee, BP 237.
F- 75822 Paris Cedex 17 (FR). French (37) Abstract: The invention relates to
an optical surface-finishing tcnl. The inventive tool consists of: a rigid

support (4) conprising a transverse end surface (13); an
el astical |l y-conpre I (5) it ' ek SR

surface (13) such Z@@Oﬁgg%@ffﬁ;ﬁ%z mm@@mm! o1itin i sh mm%m%me
applied against the optical surface (2), which is applied against the

i nt effzagg WbNoard owhbghrucovansgsatd imbehiace at |east partially. opposite
and k0 do. Be sol 8 sLt he Tefrv mentk onedz.end Sulace i) se AGCHES DO b G bORbshed

i nveohion,us, thesdulfen. momarises a cent r@on padif o Ba)cpwiai ch is in line with
the end surface (13) and a peripheral part (14) which extends transversely
b@yp ibedigna il staendrisupfiasae ({d3)cd iheen nvonta:rapihsaal 0 dequiopped cwict hnd elvasbdrc
r et t kim meanen{ Yoyecconpril@iengARPCalledr «@a8yainhi chrdang iuged 14 be cxplonmest "Qugnce
peri Ph&r@l Pamb(I4MW.014 he. Suppdid T4.4) Mor Cedrerd Sidirdiariqol lwarhc (\48)ring of each
corrplUiGséfs<1 AV & Sreiatreay (/ﬁ\érfi Bk BE- ?ar’iﬂ%‘@??d”whr’ﬁh egstsetcan the peri pheral
part - oF TMeE“mHFaFé’F‘e ﬁicﬁ(} Ito ca-operate with saute. (57) Abrigr
11 cGtu EeDbr%E §t§ F‘;%\f‘i‘dﬂj T.pzaentant use surface tt'arnversalc
(13 ) ﬁ{F \(ésthucmenl conpressible (5) qui est
appl % ng% f?G C(%\ﬁ’ﬁé urface d exlthnittt (13), ainsi qu'un
t anpo &) upT f)te | 2t +e appl iguUcontre is surface op- ttque (2) cl gut
est applige contra et ncouvrc au nons en parue )'in- terface (5) it |'opposd
or au drait de ladite sortacc d extr6nsit6 (13). Sui- vant |'inventitia, It
?aznpon conporte une pantie dice cenirale (6a) qui se irouve au droit de

| adlte surface d extt6znitt (13) et one partie dire pdrdphdrlque (14) qui
se trouve transversal enent au-del'a de Indite sur- face d extrdmte (13)
tandi s qua sont prevus des noyens de rappel dlas- tique (15) conportent,
pour ra ccurder cane pantie pEriph, 4rigee (14) an support (4), une
colleretle (18) pr6 cntanl une partie pdripttcrique (22) continue coop6rant
a appui aver Indite pantie p6riph6rique (14) dudit tanpon (6). WO
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upon recei pt of that report For an explanation of the ttito-Icttcr codes and
t he ot her abbreviations,0geferienne is-amde it trhe Bxpl anati ons (" Gui dance
Not es on Codes and.., - hhreciations"/r$f4the b%gjnni%gfof.each

1 requl ar
edition of the PCHT%%zet%%v%QFQ%%SI [0 The " sur faces” 1% 18p%gcﬁg 25 30
PCT/ FR2004£001828s0pt i cal Surface-Finishing Tool invention relates to
surfacing optical Shrfacing nrans agy,orgratjonaiged.atl mdityiag,the
surface state of a previously fashlongd ptica surface. This refers in
partiéul art8e pebirshrAg, Ss6fttenidy or MepolPshing bperacleds armedaat
modi fying (reddekbngTar s iragieasiing) d.he soughnesspof i thengpt keak -sunkace

and/or reduci ng undul ation. The invention relates to a tool for surfacing
an cr depolishing operations aimed at modifving {reducing or

increasing) the roughness of the optical surface and/or
reducing undulation.

10 The invention relates to a tool for surfacing an
cptical surface, which tool comprises a rigid support
having a transverse end surface, an elastically
compressible interface that 1s pressed against and covers
sald end surface, and a flexible buffer adapted to be

15 pressed against the cptical surface and which 1s pressed
against and covers at least part of the interface on the
side cppoesite to and in line with said end surface.

To reduce the roughness of the optical surface, the
tool 1s Dbrought into contact with the latter and a

20 sufficient pressure 1is maintained therecon for the buffer to
espouse the shape of the optical surface as a result of
deformation of the interface.

While spraying the optical surface with a fluid, it
is driven in rotation relative tc the tool {(or vice-versa)

25 and the tool 1s swept over 1it.

It is generally the optical surface that 1s driven
in rotation, its friction against the tool being sufficient
to entrain the latter in rotation conjeointly with it.

The surfacing operation necessitates an abrasive,

30 which may be contained either in the buffer or in the
fluid.

Curing surfacing, the  interface, which is

elastically compressible, compensates the curvature

difference between the end surface of the tool support and

35 the optical surface so that the same tool is suitable for a



optical surface, which tool conprises a rigid support having a transverse
end surface, an elastically conpressible interface that is pressed against
and covers said end surface, and a flexible buffer adapted to be pressed
agai nst the optical surface and which is pressed against and covers at

| east par t WE? 20000T38r f ace on the side opposite to aR@TVFR2004£004828 sai d
end surface. To reduce the roughness of,the optical surface, the tool is
brought into contact with the latter and a sufficient pressure is

mai nt ai ned thereon for the buffer to espouse the shape of the optical
surface asrangesulit opcideforsmtioreof wihe iaterdace; \Widve sprayi agat he
optical surface with a fluid, it 1is driven in rotation relative to the too
(or vice-veldaj> and the tool is swept over it. It is generally the optical
surface that is drienthin rotatsivense t sdifmérction agai nsthet het ¢@bl being

sufficient.of0, LT A1 ot e al{fr, dn g olation conloint !, ﬂt'& b it

sur f aci ng Operation necessitates an rasive, contalne ei t her
in the buffergercialihethé | aide Eﬁ@ﬁn@ugﬁ¢¢a@@n@phth@'mn@eiéa@es whheh is

el asticalIyaﬁfém&@%b@hea|cgq9@@§@tse%hthef%r\éaatnw o fference, betueen the
end surface of the tool support_and 35 the optical surface so that the sane

tool is suftabtelioria VWO 20057007320 L PCT/ FR2004/ 001828 2 range of optica

surfaces with different cgyevaturescand s Sb@@%culérwe dTansvgrse dhpension
of the tool is conparable to the dlnenS|on of hg ogélcal sgrface which 5
ns

is general?@rfﬁ%*%%séHWhﬁﬁa%uﬁ%ﬁ%?ﬁﬁ*bpﬁihaFﬁW@ P 3Pfhe “FdHbe of
optical surtfasestothat iuuxaﬁ&ma tdol psrcapabke otsphuarfaeingsustsebafively

smal | . Thh? ty e?Ofdé§°$1 gégu aﬁ%X"Uny'tab §r$§r surfaC|ng optica
surfaces o conp X ape nomn as reefor SUTfaces, in particul ar

aspheri cal surfacesirthermere, this type of tocl 1is also unsultable
for optical surfaces having toc marked a difference of
convexity or concavity relative to the tcool: in the former

15 case, the edges of the tool lose contact with the optical
surface; in the latter case 1t 1s the central portion of
the tool that loses contact with the coptical surface, as a
result of which surfacing 1is incomplete.

There are two ways to enlarge the range of optical

20 surfaces that the same tocl 1s capable of surfacing.

B first is to reduce the diameter of the tocl, i.e.
its overall transverse dimension, so as to restrict and
localize the portion of the optical surface in contact with
the tool. The contact of the tool with the surface remains

25 more homogeneous over a localized area of this kind than
over the optical surface as a whole.

However, restricting the diameter o©f tThe tool
reduces its "1ift" or "seating" and therefore its stability
on the optical surface during surfacing.

30 It 1s then necessary to monitor, and therefore to
control, the orientation of the tool so that 1t 1is
optimized at all times, 1.e. so that the rotation axis of
the tcool 1is colinear or substantially colinear with the
normal to the optical surface at the point of intersection

35 of sald axls with the optical surface.



whi ch by definition have a non-uniformcurvature. Furthernore, this type of
tool is also unsuitable for optical surfaces having too marked a difference
of convexity or concavity relative to the tool: in the former 15 case, the
edges of the tool |ose contact with the optical surface, in the |atter case
it is the WER2OY0UI3A0i on of the tool that |oses contBeT/KRINOHMShti cal
surface, as a result of which surfacing is inconplete. There are two ways
to enlarge the range of optical 20 surfaces that the sane tool is capable
of surfacing. Afirst is to reduce the diameter of the tool, i.e. its
overal | transverseélah nensison,kisal asft ocrestpilct randirbecathze the poftion of

the Optl CaCI,' rg}g%eéé% C&p&ﬁcgsvgt%méplC§PPV C(f Oca ?Pfégcrﬁa&fl IIM? t{ﬁggl Wi th

the surface renains e honobgeneous over- Ized area o i'S kind
than overcadie opti d*enl@urfa‘é:e enarahby e. hHowevard restrieteng phevei anet er

of the toqgl . reduces it "didi sorirseqtd ng”; and therefore its stability on
the optical surface during surfacing. 30 It is then necessary to nonitor,

and therefore to ZdiftGVId el OF i€ntHtSoh OF e 10019 sod hadmg t teel

opti m zed @tar@lde i W8S, mi k €ngSOnEhak  bhe skt atiren @i rofe, tdiee {0l pi s
colinear or substantially colinear with the normal to the o tical surface

at the poimt=otesHtersect o g5 b sdi ¥ BAE Wi b the® opticat “%urface. WO
2005/007340 PCT/ FR20Q4/001828ca3sNowrt hits: nﬂa@éegpnthel,EﬁquhfeshéMe use

of conplex such as_a .nu [ | y. control chi.ne cost of
which is gener alfy ar and may evgeﬁkp%/%vg Ee%%hl bl’tml%ve ot %e Lt Fact ng
oper&tion.cb Ahse@(frfdca[m@n TonsBEsterenyr etfai hhﬁg tiche. salfmrtthn@xtmomarret er

but maki ng;ithe. intgrface fore fI@,OxJ~ bl e,. either hy, S& Leasing ifs r%klﬂé ckness

or by reducing its elasticity. However, because o ear forces, e latter
then tends*t® ¥t orf o2 beY of f §BE Iétlér‘f‘fépll%ltﬁfo torfe dets | nﬁhﬁefﬁﬁl%f t he

ef fici ency=rand . acpi ach df dhedodcedfurdhermrescts of the buffer
scraping against the edge of the lens, which may eventually

15 lead to the risk of premature and/or inopportune
destruction of the tool.

Given the above, manufacturers of optical surfaces,
and 1in particular manufacturers of ophthalmic lenses, have
resigned themselves to having to use a large number of

20 toels with different sizes and curvatures in order to cover
the whole of their range of optical surfaces.

Thus the invention aims in particular to solve the
preckblems previously cited by proposing a surfacing tool
which, whilst being suiltable for a sufficiently wvast range

25 of optical surfaces, 1n terms of curvature (convexity,
concavity) and shape {spherical, toric, aspherical,
progressive or any combination therecf, cor more generally
"freeform"), is stable during surfacing and allows reliable
and fast surfacing of good gquality at reduced cost.

30 To this end, the invention proposes a tool for
surfacing an optical surface, which tool comprises a rigid
support having a transverse end- surface, an elastically
compressible interface that is pressed agalnst and covers
said end surface, and a flexible buffer adapted to be

35 pressed against the optical surface and which 1s pressed



shear causes fast wear, or even destruction, of the interface. Finally, the
flexibility of the interface encourages and accentuates the effects of the
buffer scraping agai nst the edge of the |lens, which nmay eventually 15 | ead
to the risk of premature and/or inopportune destruction of the tool. G ven
the above,W A078#%rs of optical surfaces, and in KfaFFiR29041001828

manuf acturers of ophthal mc | enses, hawe resigned thenselves to having to
use a large nunber of 20 tools with different sizes and curvatures in order
to cover the whole of their range of optical surfaces. Thus the invention
ains in parddicuHtaran® soleest ke robl epsrprevi oust yicktedaby pmopdst ng a
surfacing d; i..ch,. whi st i ng.suitabl e, ficlent range
25 of opti%:l%cg Sl?:ﬁﬁ?}g%gst,e i r%otefﬁg o] ncu%??ur@%oﬁ%ﬁ%ty%gcogn%%é\;aﬁ%/) and
shape (sphérdcaltenigsc iraspher itdd Pulprogressia e ot mny Kol arattiion

thereof, ors npie) geneakhy sty esforal)sais shabke dyning .surf.acing, and
allows reliable and fast surfacing of good quality at ‘reduced cost. 30 To
this end, ¥ i AvertiodF SrioposesPaYPoel Ford SUFf atingi%h 8pfi catt Wi f ace,

whi ch toolseanpy i sesna riagkd psuppaetl havingia@itrafnsverse end:isurface, an
el asti cal Ié}/ tc.orrpr%ssi b}I1e interface hhag1 is pressed agai nst a ﬁ covers said
end surfac® @id a-fl eXidl € BiiTer ddapt'ed o' be 3E" ed ag Fhst“'t he

opti cal sunfrace! ahdathsching priessedrWOi 2005/ G0V 340e PGH FHRRO04£001828 4
agai nst a overs af jleast part of t i.nterface_on.t i de.opposite to
and in Iinhéglp&ﬁotfrelC sal de,n?asfful%f%ace,8 c glre&c ueorulfszedpfgﬁlP gfa?he‘ou%eor has a
cent¥al porddrsrathate Wisthi nsdithepair thhendd padtsanf ade sand & ddrepher al

portion 56423%3!&5 F:ﬁ@f'éé!ﬁ‘!5_%1'i¥cet%%}i?/ndo§?‘it@lr%ﬂghs%ﬂ@??n@@gmé@%w SPpring
means are provided for joining this peripheral” portion to the support which

nmeans conpricse i@ Fcat 'orer IAidre d' 98 HT - 1S i TG T Wed 19 it Yo dHe ichsi de,
to the suppardciand bavhfg faregent i fious ipertphernal mpanti amdOpgoapserati ng

with said peripheral portion of sald RUffer BY.:4 tool being acapted
15 to perform surfacing essentially in said central porticn of
said buffer.

In this way 1t 1s possible to poclish an cptical
surface whose dimension 1s much greater than the transverse
dimension of the support without encountering the problem

20 cf the stability c¢f the tool.

It is then possible tco employ the same tool for a
raelatively large range of optical surfaces to be surfaced.

In particular, the same tocl 1s suitable for
surfacing surfaces whose convexity or concavity departs to

25 a relatively great extent from that of the tool, and
likewise 1s particularly suitakle for surfacing surfaces of
complex shape, 1n particular of toro-progressive or toroe-
degressive shape.

It is therefore possible to cover the whole of a

30 given range of lenses with a restricted set of tools
varying in terms of curvature, convexity and concavity,
which 1is beneficial from the cost point of wview and 1in
particular from the logistical point of view.

Tt will be noted that the continuous character of

35 the peripheral portion of the leaf-spring of the return



bearing thereon, directly or through the internmediary of the single
interface, neans for stabilizing the tool during surfacing being formed by
said return neans and by said peripheral portion of the buffer, said tool
bei ng adapted 15 to performsurfacing essentially in said central portion of
said buffer. In this way it is possible to polish an optical surface whose

di mensi on VO Fr@ﬂ%mb-’ﬁégt er than the transverse di nensi ﬁT(ﬁRFWé/(gﬂﬁ%rt

wi t hout encountering the problem 20 ofsthe stability of the tool. It is
t hen possible to enploy the same tool for a relatively |arge range of
optical surfaces to be surfaced. |In particular, the same tool is suitable

for surf aciew:surd acess whiosel convexd t ok leoncavity departs to 25 a

relatively great extent,fromthat of the.teol, and -Jikewse i sapg&gcul arly
suitable for surfacing surfaces of conplex shape, Iin particular o

t or 0- pr ogresI e or 0% orot Ligeyr @55t vt $hapel 1T¢uds ther el bF &Mposdibl efto
cover the wholeiof1a i 30-given range-of tensesr wikdral restfieheds seheof

tools. varying in ternms of cuyrvature, convexity and concayjty, hich is
benet? ci al 241 B The Gost po i of A GWeand | HOT5arti odfar LRFomFEREr:

| ogi sticalwpoiatt ofarvi ewntbtmutiliktbe aibteeht hateitrhe eentiksueys chiatacter of
35 the periphera ‘zg:&”' on_of j,;htehl eaf SSPring of .the return ¥p 2095155 0?7340

PCT/ FR20047/°0018 neans mekes Sur f act ng nore :Fne\é%rll%lrc.m ?eover S his
conti nuouss ohakacirer «atdrowsicagpooperation, either directly or through the

intermediary of t I terface. betmegn th eri.pheral. ti of the
5 leaf-spring and }%Iﬁceosﬂp%%%h{é(?al%ep?oﬁt ieg'n of tlh% %%P?e??gl\?ﬁgt h%%tog agfﬁc/)g
i nt ekfredi atec et erent e ngereeassary, viirch Cidkegrfdabrpeaerdanet the t ool

of the invemiompartigubardy +tsknphes and, ecenomical«sAgcar dipgsto=features
of the eaf-spring that are 10 _preferred for reasons of si rrplicit%/ and
conven|enc%@%ﬁ leaf-spring is flexible and projects transversely from
the suppcrt.
In a first embodiment, said leaf-spring is formed
15 by a solid wall.

Alternatively, 1n another preferred embodiment,
sald leaf-spring is formed by an apertured wall.

In this embodiment, preferably:

- sald leaf-spring 1s apertured by windows of

20 generally trapezoidal shape; and optionally

- two consecutive windows are separated by a strip
of material with parallel edges; and/or

~ the boundary between each window and said
continuous peripheral portion 1s of circular arc shape.

25 According to other features of the leaf-spring that
are preferred for the same reasons:

- saild leaf-spring 1s part of a wafer further
including a solid porticn that said leaf-spring surrcunds;
and optionally

30 - said solid portion is circular; and/or

- said solid portion has holes through which the
shank of a fixing screw 1s passed.

According to a preferred embodiment, the interface
has a c¢entral portion that is in line with the end surface

35 of the support and a peripheral porticn that is



fabrication and of the quality of the results obtained, said leaf-spring is
flexible and projects transversely from the support. In a first enbodi nent,
said leaf-spring is forned is by a solid wall. Alternatively, in another
preferred enbodi nent, said leaf-spring is formed by an apertured wall. In
this enbodMERA00S/MBHBr ably: - said | eaf-spring i s apePCUrER2ZMWA/ANIBADWs of
20 general ly trapezoi dal shape;, and optionally - two consecutive w ndows are
separated by a strip of nmaterial with parallel edges; and/or - the boundary
bet ween each w ndow and said continuous peripheral portion is of circular

ar ¢ shape.t 2bn Aecos€i ng beq ootchega f eateurdessof Fbe l=eaf - sprimg Jdmt tpee
preferred for. the sgme reasons; i

s.said_Leaf-spring is part of a wafer
Purt her - Il U T b BT LA pOrt i OAC Pk - Sai 4 T cHf S SR H g Sl Foande: - and
optionally 30 - sdildisolnargpores ome st lodxcul arty and/ore -asadmospl i d portion
has hol es t hrough i ch hank. ,of a fixXi rew. | sed;- Ac ding to
a preferred enbodi%nt, e%(ﬁglpil%t’erfakgée ﬁaeg)%%%é%?r a},\b%%%]tp?%n g’hfat ?géi n line
with the ehdtsufdaee Wi ofintsRieeSygpor santica pelre phigrate porkti én that is WO

2005/ 007340, RGTH FR2O04L 901828, 6, T ansyer sek i beypnd-sai d end surface and is

between the peripheral portion of the buffer and the return neans. This
increases the fleX{Hid9t§ of the aslenblRA Fort B&anpFalbofhdcpéri phelal

portion ofiftherrbed ntier f age whenpunstr essed assuies thel shape ofnarsing
around the central portion, of }6‘?? int%r.f ace. Moreover, in one garti cul ar

enbodi mentP T he"" | ATEY fATE PREOF - ofélpi €le cBR8t ructitGf 1and~ T LML f al
portion andhpetihpherabl poyinon fodumial si ngher €ofiponent, 10 thereby

sinplifying producfﬂdgl t?%&eOQXample, when unstressed the interface
assumes the shape of a disk.

Moreover, the buffer may be of one-pilece
construction, 1ts central portion and peripheral portion

15 forming a single component, thereby simplifving production
thereof.

For example, the buffer comprises a plurality of
petals projecting transversely from 1its central porticon,
which corresponds to the usual shape of surfacing buffers.

20 Alternatively, said peripheral portion takes the
form of a ring arcound the central portion in such a way
that the buffer 1s o¢f one-piece construction and when
unstressed assumes the shape cof a disk.

The end surface may ke plane, concave or convex so

25 that a large number of optical surfaces can be surfaced
with a limited number of tocls.

Other features and advantages of the invention will
become apparent in the light of the following description
of one embodiment of the 1invention provided by way of

30 nonlimiting example, the description being given with
reference to the appended drawings, in which:

- figure 1 1s an exploded perspective view of a
tool conferming to the invention, a base for recelving said
tool and an ophthalmic lens having an optical surface to be

35 surfaced;



Thus, for exanple, when unstressed the interface assunes the shape of a

di sk. Moreover, the buffer may be of one-piece construction, its central
portion and peripheral portion 15 form ng a single conponent, thereby
sinmplifyi production thereof. For exanple, the buffer conprises a
plurality \gfﬂ 2(08{M1734pr oj ecti ng transversely fromits RERMERAOHOO 82,

whi ch corresponds to the usual shape of; surfacing buffers. 20 Alternatively,
sai d peripheral portion takes the formof a ring around the central portion
in such a way that the buffer is of one-piece construction and when
unstressed assunes tfhejshape of a diskiodhe eméwsulhf acevmy e Pt afes
concave or_ conve%< $Q . 2% 25 thﬁtlrglclzarl%e nunber pt| ca% surf,aces C be
surfaced “Wth a'limited 00l s Cb:FI eaci §and “&dvant ‘ges of

t he i nventitrorrhwi i$ rb@ceﬁenappiarc‘eaﬂemhrﬂetme atghrtescuf, the poktowomg the
descriptian, .of one enbodi ment of the invention provided by way of 30
nonlimting exanple, the description being given with reference to the
appended dr awi ngs,” ifri awkiec h 1sfigurecy iznamexptoded perspecti veowl ew of a

tool confopmng totheinyvention, @ hase harsdecgiyving said tool and an
opht hal m c | ens havi ng an optical surface to be 35 surfaced;, WD 2005/ 007340

PCT/ FR2004/ 001828 "6 (&S ér e\ BBy GHE ™ ik erith Furtece Tk 3 Veteen t he

per i pheralarDOE)ph@ﬂaQifnlt:helebttff@br@lﬂ@ t@@rf&wﬁ@ rmanﬁedffbl S 1 Ngr eases the
flexibility of the asgerrb%%. For e éh pher.al ohtlon f the
i nterface "dhstY es8ed %s&r?é]se? ']Shap t?ﬁmgr otnd"the" eerhtral
portiton ofswehgimt ertfaacemt ivbrlecwerfadan Jone;vp:arrmsmhamse,nhmm nentwh tdie
interface |§ q{pigea(‘s%eq:p nstruction and its central portion and

9"on

peri pher al orma sing e ‘conponent, 10 thereby sinplifying
producti on thereoflgure 1 shows a tool 1 for surfacing an optical

surface 2, in this instance one face of an ophthalmic lens
3, which in this case 1s a concave surface.

15 The tocol 1 1is formed of a stack of at lsast three
components, namely a rigid component 4, an elastically
compressible component 5 and a flexible component 6; these
components are respectively referred to hereinafter as the
support, the interface and the buifer.

20 As may be seen in figure 1, the suppcrt 4 1is an
overall cylinder with symmetrical revolution with an axis X
of symmetry that defines a longitudinal direction.

The support 4 1s designed to cooperate in  the
manner of a hub with the spindle 7 at the end of the pin B8

25 that 1is part of a base 9 for receiving the tocl 1.

The spindle 7 has a generally conical contour with
a rounded end. BRetween the spindle 7 and the rest of the
pin 8 is a groove 10 (shown only in figure 1} for receiving
an elastic ring (not shown) attached to the support 4 to

30 retain the tool 1 to the base 9.

To accommodate the spindle 7, the support 4 has a
blind hole 11 formed in the face 12 of the support 4 that
is seen at the top in the drawings.

The bottom of the hole 11 1s rounded like the end

35 of the spindle 7, for which 1t provides a bearing surface.



Thus, for exanple, when unstressed the interface assunes the shape of a

di sk. Moreover, the buffer may be of one-piece construction, its central
portion and peripheral portion 15 form ng a single conponent, thereby
sinmplifying production thereof. For exanple, the buffer conprises a
plurality WO 2H734Br oj ecting transversely fromits RERHRIOOGENT B2,

whi ch corresponds to the usual shape ofgsurfacing buffers. 20 Alternatively,
sai d peripheral portion takes the formof a ring around the central portion
in such a way that the buffer is of one-piece construction and when

unst r essedriassurEs: ithie rshape woifie a Hdiisk. 1Thei endnsiy f goe iy beaspl anes
concave or, convex So, . 25 tp a_l ar.?e nunber of %pti cal surfaces can.be

1 { of I
surfaced Witi & 199 ted nuﬁ%e?’pé?a ool's. “Cx REY f&atires and wdvant ages of
the inventamon M || becone apparent in the light of the foll ow ng

description of o ' t of t I ngio rovi.de vy, of
nonlimting exarrplqlgc, t e%cijel?ériﬁﬁ 0%9 %?%g Eér vgﬁgvm%toﬁg (rjgeéf%er%\ﬁiclé tto@%he
appended dram ngs, Wiern wht chs reffgure oni $hanbedsl dded perspectd veuvi ew of a

tool conformng, taq the inventdon:.a base figr-peceiyihbng sahd Lok and an
ophthal m c | ens having an optical surface to be 35 surfaced; WO 2005/007340
PCT/ FR20047 001878 '8 Thid It drfedt ndfer 0¥ tihig! Hol & 111 st st et % 57 'ed B hatP t he

lateral wald ofptdieinspidid e377,daprdmy. be seen in figures 2 and 3.
Accordi ngly, the suppart 4, and nore genera 0 IS
?g@ tgfe is

received on the b bl FrB°tu nlWelélflgem?h i?]et? lcﬁhlitdnme{]ﬁgo#%tter
about0 t he laki siX, cooimoidli ngtiwet h duatcof the pias 8 er isnchdnmd: tdheret o by
P, by SPPLON{PE Ly 20 deuregs O1,(hR, 545, COPOSLIS L [ gRRl2 v ch
interface 5 is pressed, covering it.
The bhuffer © 1s pressed against the interface 5 on
the other side thereof to the support 4.
15 To be more precise, the buffer 6 covers at least in
part the interface 5 opposite and in line with the end
surface 13.
By means of an abrasive contained in the spraving
fluid ¢r incorporated into the buffer 6 itself, the rubbing
20 of the buffer & against the optical surface 2 removes
surface material from the optical surface 2 1in order to
modify the surface state, as explained below.
The buffer € has a central portion 6a that is in
line with the end surface 13 and a peripheral portion 14
25 that 1s transversely beyond the end surface 13.
The peripheral portion 14 1is connected t¢ the
support 4 by return spring means 15.
The peripheral porticn 14 1s in line with the
central porticn 6a and, at rest, substantially coplanar
30 with it.
In a preferred embodiment shown in figures 1 to 3,
the buffer o6 is o©f one-pilece construction, the peripheral
portion 14 being Jjoined to the central portion 6a sc that
in fact they form a single component.

35 In a preferred embodiment depicted in thicker line



15 transversely extended end surface 13 against which the interface 5 is
pressed, covering it. The buffer 6 is pressed against the interface 5 on
the other side thereof to the support 4. To be nore precise, the buffer 6
covers at |least in art the interface 5 opposite and in line with the end
surface 13““B90W§9W§ﬂWf an abrasive contained in the sP€AyFRg004001i838 or
incorporated into the buffer 6 itself, the rubbing 20 of the buffer 6

agai nst the optical surface 2 renoves surface naterial fromthe optica
surface 2 in order to nodify the surface state, as expl ained bel ow. The
buf fer 6 has aicentral, porsitont BGar thatsi $ni mhel igtmpa tdr thefendesurfiace 13

and a peri al Lon_14 _ 25t hat, .i.s, transverse beyond the_end _surface
13. The pe??%%erEEBB%FSFSn 14 ﬁgiggﬁﬁg'teéﬁ?olﬁ%ﬁai%upbogt 5r89eF5 UFn
spring neansaisveThel perfphrer alhporadronrdd irpritidhi néan tth t Hermcenheal

portion 6aD§ngh§£a[e%%mt%%ﬁspﬁpt59'E%eCQRJ@ﬁQE 639wat£béﬁ'e§§e#Béﬁ

preferred enbodi nent shown in figures 1 to 3, the buffer 6 is o ng-piece
const Puct i BAeNEher petvpheralrd port oA 14T beffgliei ned to the central portion

6a so that in factnthey.form arsingteneonponentas hnjacpegf enrednenbgdi ment
depicted in, thicker |ine W 2005/027340 PCT/ FR2004/ 001828 9 in figure 1

the buffer 87F5i 1t Ne'ShARE*BCEAF | Gt it hi$ KEsnprFges “aMplUr afi ty of
petal s 1l4brpngoj ecti agoutsansyersetyafrpaxrthencentral portion 6a to formthe
peripheral portion 14 of the buffer QufPQwe@?h exteggigg o ransversely

beyond the end sur ac%hiﬁ.c?%ea varian répres%%?%d in"chai n“dot Féd“out | i ne

in ftPgurecdansthecperinphesahmper thenshapet akes tiHe formofrassedngl 14a
around thedf@QtﬁﬁbsgoEBEQQnggs is small compared to its diameter, as
shown 1in figure 1, the peripheral portion 14 therefore
forming a flange relative toe the end surface 13.
Return means 15 described later may Dbe placed
15 directly between the support 4 and the peripheral portion
14 of the buffer 6, 1l.e. the flange whereof the periphery
is illustrated in chain-dotted line in figure 1 or the
petals 14b in practice.
However, 1in a preferred embodiment shown 1in the
20 figures, the 1nterface > comprises not only a central
portion 5a that 1is in line with the end surface 13 but also
a peripheral portion 16 that is transversely bevyond the end
surface 13.
For example, this peripheral portion 16 is in line
25 with the central portion 5a and, when it 1is unstressed,
assumes the shape of a ring around the central portion 5a,
in fact between the peripheral portion 14 of the buffer &
and the return means 15.
As may ke seen in figures 1 to 3, the interface 5
30 is of one-piece construction, 1ts central portion 5a and
peripheral porticn 16¢ bkeing Jolned together to form a
single component, the peripheral portion 16 forming a
flange relative to the end surface 13.
Accordingly, when 1t 1s unstressed, the one-pilece

35 construction interface 5 assumes the shape of a disk whose



In this case, the buffer 6, when it is of one-piece To construction,
assunes the shape when it is unstressed of a disk whose thickness is smal
conpared to its dianeter, as shown. in figure 1, the peripheral portion 14
t herefore forniﬂaga flange relative to the end surface 13. Return neans 15

descri bed PR EPOAYTHE pl aced 15 directly between t hePEIABEBROHOYSABt he

peri pheral portion 14 of the buffer 6,1g.e. the flange whereof ~the
periphery is illustrated in chain-dotted line in figure | or the petals
14b in practice. However, in a preferred enbodi nent shown in the 20
figures, theithkresface Dsmeonprésesanot onl yiascemtaralvepor t donebaithat is

in line mﬁQp_%heiggddﬁg&gggg)13fgyte§gﬁgleg peripheral portion 16 that is
transversely eyondgt e end 'surface 13, For exanple, this peripheral
portion 16 is in |ihetng5 Withride® centatal poet itorf B ahdarfheiril 08

unstressed@nea%%l@@s@@@s@h@@@i@rﬁ, a fidg around the cential parti;enssa, in
fact between the peripheral portion 14 of the buffer 6 and the return neans
15. .8, s nay"BBSseRR i ¥ ikfres- 1l 3V ERe Ster FAE® 55130 ¥ Tof Coné- pi ece
constructi anskjt soeeabraknpenteonrSazandacperkpheeal aper pirene16rbei g j oi ned

together tp forma _single copponent, the.peripheral portjon 16 formng a
f1 ange relg??véa?% ?ﬁ%m%ﬁﬁrSu‘ 4cé°13. "Act ragﬁaﬁﬁy Rﬁéﬁlhﬁei§ouH§Frgssed,
t he one- pikuéfe85 panstgucti onibanterfaceib5fassunesithe shape ofbfa dhsk whose

VO 2005/ 007340, PCTLFRA04] 001828, 10,1 hi.chyiess s auml | comparesk Lo Lt s
transverse di mrension i.e. 1ts dianeter), for exanple. If the interface 5
and tHe buffeenezhretbot Afé6fctonelprbeecdonsefucbironccthey hageveshpar abl e
transverseg,;5=digensions. In particul ar, when each takes the for, of a di sk,
for conveni ence of manufacture they are greferably of the sane dianeter.

However, it is equalfy-possible?td tse?h® Pufferhavi®gta di ameter different
fromthat of the They comprise a leaf-spring 18 that projects

transversely from the support 4 and 1s connected rigidly

15 thereto on the inside whereas its peripheral portion, which
is continucus, cooperates with the peripheral portion 14 of
the buffer 6 by bearing thereon, through the intermediary
0of the peripneral portion 16 of the interface 5 1in this
preferred embodiment, although this cooperation <could

20 equally be direct.

As a result, a force applied leongitudinally to the
peripheral porticn 14 in line with the leaf-spring 18
deforms 1t, a reaction force opposite to sald force being
exerted on the peripheral porticn 14.

25 In an embodiment shown 1in figures 1 to 3, the
return means 15 in fact take the form o©f a wafer fixed
rigidly to the support 4.

This wafer comprises a solid portion 19 extending
between & central hole 20 and the leaf-spring 18, which has

30 windews 21 in it between the sclid portion 19 and a
continucus solid border 22 that forms the peripheral
portion of the leaf-spring 18.

To fix the wafer 25 to the support 4, its sclid
porticn 19 has holes 23 through which the shank of a screw

35 is passed, corresponding threaded holes 24 being provided



interface, in particular a greater dianeter, in order to 10 attenuate the
effects of the edge of the tool on the worked surface. The return neans 15
are described next. They conprise a |eaf-spring 1-8 that projects
transverse&%%fronlthe support 4 and is connected rigidly 1.5 thereto on the
i nsi de wheME320PBORMY pheral portion, which is conti nESUFREUHRIBRES wi t h
the peripheral portion 14 of the buffer1 6 by bearing thereon, through the
internediary of the peripheral portion 16 of the interface 5 in this
preferred enbodi nent, although this cooperation could 20 equally be direct.
As a resul tn ahtopopprappl fedihohygict GdiralkEy to the peripheral portion 14 in

line with the |eafspripg,18;.def &gﬁph%; gtrgg%ﬁiogggfgggfgg%gggbe1@0 sai d

force being exerted on the peripheral portion ' n an enbodinent shown
in figureshi2std 3rUPRECOPRefArnCRBARSTMES PR FAELCt aké BRé LoPMIGE 08 WA er
fixed rigidlyite,the suppest r4c=Thizs d&.ﬁfﬁlﬁeCQUBFb?’}%s 2 sold d,pertion 19
extending  between a central hole 20 and the | eaf-spring 18, which has 30
wi ndows 21°FATPt CBREGEEN Phe §oFitdSpsFt i-8h Tgpﬁﬁﬁta4coﬁg?n&86§r§8F?d5border

22 that forns the percpheral portion of the leaf-spring 18. To fix the

wafer 25 to the support 4, its solid. Bortigﬂ_lgnh%ﬁ}ho%gszS thougg whi ch
the shank of a screw 359§ passad, "cbrréspdndi ng thifeaded” hot 8”24 Bei ng
provi ded Wn2005A9073403: PCEOER2004/ 0018289td, oneshle Suppord 4hed nsthe face

12. In the 95%%??% ?%9595?3395 Lest, t-he leaf-spring 18 has a frustoconical

conf or mati on S SO portion 19 is -fiat, like the face 12 of the
suppeft 4, the waf®¢ 155 Weihg feoicdfe orftthe bsivgelagty t e Legepor €240 t he

interface Hinand the buf fiele Gaodher ecar e ssevenwndows 21-i Brtpe, | gak- spring
18 and th§y are re%ularI% arran%gd, each having the
likewlse Thne boundary

etween each window ?fngnd the solid
portion 19, The <ther sides of the windows 21 are oriented
in a substantially radial direction, each strip of material

15 situated between two consecutive windows 21 having parallel
edges.

In the present example, the wafer 15 is molded from
plastics material with a constant thickness that i1s small
compared to 1ts diameter.

20 Although several embodiments are provided, as
menticned above, 1t has been found that the tool 1
corresponding to the embodiment shcwn in figures 1 toe 3
provides particularly satisfactory surfacing.

In this embodiment, the buffer © and the interface

25 5 are both of one-piece construction, the interface 5
taking the form of a disk of material, the buffer 6 being
flower-shaped, and the return means 15 taking the form of a
wafer as previously described, the continuous peripheral
border 22 of which bears on the peripheral portion 16 of

30 the interface 5 on the side oppesite the buffer 6.

In the embodiment shown, the diameters of the
interface 5, the buffer 6 and the wafer 10 are at least
twice that of the support 4.

Moreover, 1in the case of surfacing an cphthalmic

35 lens, the diameters of the interface 5 and the buffer 6 are



gl obal ly trapezoidal contour, 10 To be nore precise, the boundary between
each w ndow 21 and the border 22 is of circular arc shape, and |ikew se

t he boundary between each wi ndow 21 and the solid portion 19. The ot her
sides of the windows 21 are oriented in a substantially radial direction,
each stri pWé? 288807340 15 situated between two consecuﬂ&fé{‘"mﬁfﬂéﬂ/@@& havi ng
parallel edges. In the present exanple,, the wafer 15 is nolded from
plastics nmaterial with a constant thickness that is snmall conpared to its
di ameter. 20 Although several enbodinents are provided, as nentioned above,
it has beemac{i@uadbshabtt;hélyoelqulal dm:rrtehs:poddéamgtm the wérbadiment shown in

figures 1 {Qaﬁ cREOMides.har th Ul ALl Y S L ST aCt LY SUET 3GIND. L4, t b

enbodi nment ffer 6 and the interface are of one-piece
const ruct i dremeEher i pf eFfackess § aki ng the formof a disk of material, the

buf fer 6 being flower-shaped, andthe returpdaeans 15 taking the formof a
waf er as previously described, the continuous peripheral border 22 of which

bears®on the peri ealt‘b%r’%‘?% 1% RINBOUERE FhteRFAEee5°6nSPhEEI AR

opposi te theohaffer] 6eohdatber epbodi dENEH Shomhmathe-dianeters of the
interface 5, the bﬂlffer 6 ang t.he vvafel[' 5 are at least tw ce that of the
support 4. Moreover!®in®'fe case of “lrfHcity dn ophthal MEre3s | énst the
di anet ers sifiotvhe whtiehf atel &andtt he: bufferiénared 20051004341 s v

PCT/ FR2004/901§§§ %)2 made substantially equal to the dianeter of the lens 3
so that th i aireter of the support 4 is much | ess than the dianeter of
the 1éns 3. Figuresh® todd dépitt thesssel okgthestoothd. Hiddere thethool is

bei ng USeds£9f§&'{$§@ef8£céof55§ntﬁ@ rskherical, concaye face 2 0f.an
ophthalnic I'ens. The lens 3 is nounted on a rotary support (not s own)

whi ch dr i vBRO¥E Hh T OFAET of AL 801 | ket aki@e i Totete here and 15

off-center compared to the optical surface 2. The tool may
be driven in rotation by appropriate means.

15 The friction between the optical surface 2 and the
buffer 6 is sufficient to drive rotation of the tool 1 in
The same direction as the lens 3 about the spindle 7.

The coptical surface 2 is sprayed with a fluid that
is abrasive or non-abrasive according to whether the buffer

20 has this function itself or not.

To sweep the whole of the coptical surface 2, the
base 9% is moved during surfacing along a radial trajectory,
the point of intersecticn of the axis of symmetry of the
pin 8 with the optical surface 2 moving to and fro between

25 two change of direction points, namely an inner change of
direction point A and an ocuter change of direction point B,
both these points being at a distance from the rotation
axis Y of the lens 3.

Thanks to the compressibility of the central

30 portion 5a of the interface 5, the central portion 6a of
the buffer 6 1is deformed to espocuse the shape of the
optical surface 2.

Thanks to deformation of the leaf-spring 18, the
peripheral portion 14 of the buffer 6 1s deformed to

35 espouse the shape of the optical surface 2.



(figure 4). 10 The tool 1 is pressed against the face 2 with sufficient
force for the buffer 6 to espouse its shape, as shown in figure 3. The tool
1l is freetorotate here and is off-center conpared to the optical surface
2. The tool may be driven in rotation by appropriate neans. 15 The friction
bet ween t WY OOSEH7340r f ace 2 and the buffer 6 is sufRCERR004H08BLIS e
rotation of the tool 1 in the same dikgction as the lens 3 about the
spindle 7. The optical surface 2 is sprayed with a fluid that 1is abrasive
or non-abrasive according to whether the buffer 20 has this function itself
or not. To sweep the wheleioiodhepoptpealasurbacer2,2t heyohase Shd simoved

during surfacing.,along a radial trajectory the point of intersection of
the axis o%méoﬁ#eqeraymo S t%aeS%Jpci’rh B 1 e Bt el s Ut F alce” f%i%fhgg)t o and
fro bet weem 5 Hanol ratvange-«of 6 ,di tlectiom poiantsy s nanet yo ancliainersr ¢hange of

di rection poj nt, ; ut erc change of di ti ' , .. bo se
points beiaﬁgJ zg[tnég I stigr[r.i'actgl . nreo‘%m’étjhe royt%Tfo%ﬁclaif?&%&%%eoqbn‘isgfﬁig?'hanks
to the corpr essimilly taenafanine dertirzds 3Gpbrii on 5a of the interface 5, the

central portion 6&:Qf ~dhe Ruffer, 6 dix deforned 1.0 espouse 1 he-shape; of the

optical surface 2. Thanks to deformation of 'the leaf-spring 18, the

per i pher alS 6 tG 6 WY Gretthiet bufserl & ity def oritfedr 1647 85 @spousE: t hies shape
of the optd:calcsurfaged2. +WO-20051002340-PCT FR20044001828, 13 <The-he

conti nuousé[)eri her al Porder 2% co 1.erati n% in, si ppllle bearin fazpi on with
the combi matiGh o tRETBUFF&r 57 and T hESPRier face’ 6.t the réatirve Position
of the bordem22:, andathel £oniienal ¢oft-5H:61c@an \sar yedar i 1xgp ldefsat mayi on, as

may 5 be 1 (o j I, gu .and e.continuity of th
peri pher aISs%%?d%?[ap%%{e]\%gQs%%n%?gguﬁﬁgpgﬁt ﬁ"él%gr é:gr?%l é"%/ll‘ C{/m}osf ezt]h’e return
force thatit swoekeér ted,prafd naidref oy eractereaibe tregul arlig yeofl e the

branches and the interface > or the buffer ¢ a continuous
annular intermediate part, whereas with the continuocus

15 peripheral border good results are obtained without any
intermediate part.

Given the rigidity of the support 4, material is
removed mostly 1in line with the end surface 13, i.e.
material 1is essentially removed by the central portion o6a

20 of the buffer 6.

The peripheral portions 14 of the buffer ¢ and 16
of the interface 5 have an essentially stabilizing role,
firstly because of the increased 1ift or seating of the
tool 1 relative to & standard tool whose buffer and

25 interface would be limited to the central portions 5a, 6a
and secondly thanks to the return wafer 15, which maintain
permanent contact between the peripheral portion 14 of the
buffer ¢ and the optical surface 2.

As a result of this, regardless of the location of

30 the tool 1 on the optical surface 2, and regardless cf its
rotation speed, its rotation axis X is permanently colinear
or substantially colinear with the normal to the optical
surface Z, sc that the orientation of the tool 1 1is
optimized at all times.

35 In the embodiment shown, the end surface 13 of the



surfacing effected. In this regard it will be noted, for 10 exanple, that if
the leaf-spring 18 were replaced by a star-shaped part with branches shaped
li ke the windows 21, it would be preferable to provide between the end of
the branches and the interface 5 or the buffer 6 a continuous annul ar
i nt er nedi atEOPARE/00G Y eas with the continuous 15 peri Bi¢ek/ER2B64/8€182§00d
results are obtained without any interpediate part. Gven the rigidity of
the support 4, material is renoved nostly in line with the end surface 13,
i.e. material is essentially renmoved by the central portion 6a 20 of the
buffer 6. Fhepperi phesablpartions 14 of the buffer 6 and 16 of the
interface 5 have an esseptially stahilizing.role, firstly because of the
increased lift or 283?i§§go?09ﬁe§ ﬁgoﬁuitﬁeﬁgtﬁyg Fg‘g%gﬁaﬁdgrﬁeﬁggﬁnwhose
buf f er andr2Boentér bacecwoukdrifeckisni’t @d tho dtié ecenttr alirpertirerss 5a, 6a and
secondly thanks to:the returp wafer. 15, g@%cpfm@ggeﬁg nﬁgrgggggt cent act

uf fer t

t ;
bet ween the peripheral portion 14 ofﬁthe J ~ 6 and the optical surface
2. Asoa resGRf -6PrERPs, % eghr dhessvafet heol ecatioibeot d30Lehentdsl ron the

optical supkace-2)aandiregardl essy of, itise 35,10t @t kop: spgedpit gok-at ati on
axis X is permanently colinear or substantially colinear with the normal to
the opticaltPEurface 2o that the orifeéRfat o oftiite tobred P& 6pthi mi zed
at all timesthl ahthe embedixmenitdes i nd heowehel suké acepi3drof 4t BadWohe
2005/007340,PCT/ﬁﬁgop4é30%82§:14 suppart_4 is_pl ane. IQQS HQe t ool 1lis

| “tertai h®°range Sof OptTeal sdrfdces™2 witt di'f f erent

sui tabl e fO8F -Sarfacing
curvatur espolrnianvaly antthef theetdebel 3 hatidi stimot shidwn; thearsd ltéah- spring

100! e patecalopt s Saped lsiently. dnyar il | i cupead [ the
curved at fFeggave side facing the support 4 and the wafer 15); or

with the opposite curvature, i.e. with the convex side of

the wafer 15 facing the support 4, the Intertface 5 and the

15 buffer &6 (the latter twoc are then more curved at rest than
in figure 3).

This first wvariant 1s more particularly intended
for convex optical surfaces whereas the embodiment shown
and the other twe variants are more particularly intended

20 for concave optical surfaces.

In ancther wvariant that is not shown, the end
surface 13 of the support 4 is convex, rather than flat,
the tool then being intended for optical surfaces having a
more pronounced concavity, or the end surface 13 of the

25 support 4 1s concave, the tool then being intended for
optical surfaces of pronounced convexity.

It 1is possible, of course, to combine the concave
or convex end surface 13 with different shapes of wafer 15
as described above.

30 A total of three tocls whose end surfaces 13 are
respectively plane, convex and concave, are sufficient to
cover a wide range of convex and concave optical surfaces
to be surfaced of varied shape: spherical, toric,
progressive aspherical or any combination thereof, or more

35 generally of the freeform type.



with their convex side facing toward the support 4 and the wafer 15); flat
at rest, i.e. coplanar with the central 10 portion 19 (the interface 5 and
the buffer 6 are then curved at rest as shown in figure 3, i.e. with their
concave side facing the support 4 and the wafer 15); or wth the opposite
curvat ur e, WO00§0PT40he convex side of the wafer 15 P&JI/RB200w0&IS380rt 4,
the interface 5 and the 15 buffer 6 (thelatter two are then nore curved at
rest than in figure 3). This first variant is nore particularly intended
for convex optical surfaces whereas the enbodi nrent shown and the other two
variants are nore partdicideardryt | athended=n260 fof aoncaverophi aadarsurflaces. In
anot her varjant _that.is t _shown, .the end__.surface 13 of the support 4 is
convex, raéﬂ%? hgﬁnffagggr?hégtgg E?hgnlﬁgﬁnﬁpfﬁpgnégggfgﬁ gBFi@&FIsurfaces
having a aprénprofeumded cormcaviinyiowgr ¢dves endusurfacelt8dfofbrrheg25ssupport
4 1s concaygs iLhg.topk theoabehng Lintended.foL, optical surfaces of
pronounced convexity. It Is possible, o coursg, to conbi ne the concave or
convex end surfacell3 Vi hbgierf eparnshapes of WaPér 15 asasrdeséribed above.
30 A total gek-threg togl s;yhgse; end syifaces 13,4 e cJrespgetilel ¥ opl ane,
convex and concave, are sufficient to cover a wde range of convex and
concave opfieafastr fiEded t¥che FOfacell® of NFarkedf Shapé: ldfRerital ¢t ori c,
progressi verasphesi calator nanypeonbtnati-ona&het €0f on oroMore e 3baganeeal |y of
t he freeforn1t¥pe. O, 2005/007340 PCT/ FR2004/ 001828 15 In different
embodi ment 8°8f -t Ke“FBL UY N9 mbans“18°5¢hét shown), there is still a

| eaf -spring such as the leaf- spring 18, with a continuous edge, but this

| eaf-spring is solid or apertured in a different way. It has been shown
that a tool 1 as previously described is used in a manner that corresponds
to a standard nethod well known to the person skilled in the



art, so that no particul ar adaptation of the machines wusually enployed is
necessary. WO 2005/ 007340 PCT/ FR2004/001828 16 CLAIMS 1. Tool (1) for
surfacing an optical surface (2) , which tool conprises a rigid support (4)
having a transverse end surface (13), an elastically conpressible 5

i nterface Y6 204007340 pr essed agai nst and covers sai d BAd/FRUHHAWISZE3) , and
a flexible buffer (6) adapted to be pregssed against the optical surface (2)
and which is pressed against and covers at |least part of the interface (5)
on the side opposite to and in line with said end 10 surface (13),
characterized in that the buffer hascarIcentral portion (6a) that is in line

with said end surface 13) d peripheral portion (14) that is,
transversely beyof;'d sTaclg%?ehgpsESFagg“?f@mgn&nre putrlnédslpr?%@ arlr%%nézéfe

provi ded (4B)ci or tpolni ngrphiiseger igpher afii por sbppofi4) t40 15ahensupport (4)
whi ch means, £ONpLI s¢ Ao 2upt curved leals sating L18), f&éﬁg tLgigly. on
the inside, to the support 43 and having a ‘conti nuous peri ﬁe_ra portion
(22) 5coopb@‘%1ﬂ¥@¢%ﬁgfséhétpéﬁ pghiet afePorfpons L 14 dofcosdind  pukd eend6) by
bearing therepfse direct|yaan thraugh tthe 2@, irrter medi arys gf-dhe single
interface (5), nmeans for stabilizing the toal during surfacing being forned
by said rRfetPePea® (%) ditf byFaid periiphécal porti 6R(14)16F  the
buffer (6)prsaiedt @gkibet ngnadapted ¢ aaperfosm psutf agi nthessentiahty in
said centr porti on (6a)Cl of said, 25 buffer (,6r?. .2. Tool, .accor.di n% %O claim
1, charactetiz&§ i n'Ct hat safd T ehFSspri ng t18)" i s ffexibi’e &Ad profect s
transVer sedyr faom t hie3 )suppordr {deriZedlodln acterdi nget obakaem 2has  a
characteri j i -spriing -i.s _for.ned by. i 4,

Tool accor%l%f%lo %?5%%%,?%& gg?ér?%e&%i r%l%tehg{lr%ai %}/JICga I?A'isp%l%\g%‘i& IS
formed by &ahdhapenturedpwalibhersl Toort aeeorlditng tatel dism drachazaeteyi zed in

beyend said end surface {(13) and return spring means are
provided (15) for Jeining this peripheral portion (14) to
15 the support (4) which means comprise a flat or curved leaf-
spring (18) fixed rigidly, on the 1inside, to the support
{4y and having a continuous peripheral oportion (22)
cooperating with said peripheral portion (14} of said
buffer (6) by bearing therecn, directly or through the
20 intermediary of the single 1interface (5}, means for
stabilizing the tocl during surfacing being formed by said
return me=ans (15) and by said peripheral porticn (14} of
the buffer ($), said tcol being adapted to perform

surfacing essentially in said central porticn (6a) of said

25 buffer (6).
2. Tool according to «c¢laim 1, characterized 1in
that said leaf-spring (18) 1s <flexible and projects

transversely from the support (4).

3. Tool according to c¢laim 2, characterized 1in
30 that said leaf-spring is formed by a sclid wall.
4. Tool according to <¢laim 2, characterized in

that said leaf-spring (18) is formed by an apertured wall.
5. Tool according to claim 4, characterized in
that said leaf-spring (18) is apertured by windows (21} of
35 generally trapezoidal shape.



that said leaf-spring (18) is apertured by wi ndows (21) of 35 generally
trapezoi dal shape. WO 20051007340 PCT/ FR2004/001828 17 6. Tool according to
claimb5, characterized in that two consecutive wi ndows (21) are separated
by a strip of material with parallel edges. 7. Tool according to either
claimb5 or WOA0MS/00734%6 characterized in that the boundT/FREDOAOAIIZECh

wi ndow (21) and said continuous periphesal portion (22) is of circular arc
shape. 8. Tool according to any one of clains 1 to 7, characterized in that
said leaf-spring (18) is part of a 10 wafer further including a solid
portion (19) that sai drckeafasppiAgnsurt®unds.ir. sTookhaceor di ngeto 6l ai m 8,
characteri%ﬁd in that said solid portion (19% is_circular. 10. Tool,
accordi ng t6%i tH&r SHm'e o T Hi > 145 cRATatfBAF26d% KVt Kat® & sol i d
porti on hasfholesr(i23) witthr gugte Misilcldche .shank of a fixing screw is passed.

11. Tool according-to any,of i m 10,., characteri.zed in that the
interface (5) has g'ceﬁ?%él aééﬁ%é??ﬁ;(gg)‘T ?;é%iscT%‘Tiﬁé %ﬁtﬁlgarﬁt@nd
surface (13haandt20iaegeninpheral ther thicomdals) Hehatears dacdnsvierdsel y ddeyond
said end syrface (13) and,d L ween. £ he i pheral - portion ?) .af. the
buffer (6) and %%e pef?%hera ggrtron %%2)£§¥£fﬁé \Fegf}spring%:ﬁﬁféﬁ t he
return meafs<( F5EPet2. Tool according to claim 11, characterized in 25 that

the peripheral porgiontel6) Qfcdheiqterfass, (Bhewhen cunsttessed,assunes
the shape of a ring around the central _portion (5a)_of the interface (5).

13. Tool aCeerdich§ taee aim t12br 584 M2 ~SkthatGct eFi zed ikt That {t e

i nterffrace (&)eirs of ronerpiace udhgonst stctidonand drif s (cent rahaporddion (5a)
and peri pheral ortion (16) forma single conponent (5). 14. Tool according
to claim1l Faéﬁigg&Pngf d 9% “Sthat when unstressed the interface (5)
assunes the shape 6f. Tool according to c¢laim 8, characrterized in

that said solid portion (1%) is circular.
10. Tool according to either claim 8 or claim 9,
15 characterized in that sald solid portion has holes (23)
through which the shank of a fixing screw is passed.

il. Tool according to any of c¢laims 1 to 18,
characterized in that the 1interface ({5) has a central
portion (5a} that is in line with said end surface {(13) and

20 a peripheral portion {16) that 1s transversely beyond said
end surface (13) and is between the peripheral portion (14
of the buffer (6) and the peripheral portion (22) of the
leaf-spring (18} of the return means (15).

12. Tool according to claim 11, characterized in

25 that the peripheral portion (16) of the interface (5) when
unstressed assumes the shape of & ring around the central
portion (5a} cf the interface (5).

13. Tool according to <¢laim 11 or claim 12,
characterized 1n that the interface (5) 1is of ons-piece

30 construction and its central portion (Sa} and peripheral
portion (lé¢) form a single component (5.

14, Tool according to claim 13, characterized in
that when unstressed the 1nterface (3) assumes the shape of
a disk.

35 15. Tocl according to any of claims 1 to 14,



a disk. 35 15. Tool according to any of clains 1 to 14, WD 2005/ 007340

PCT/ FR2004/ 001828 18 characterized in that the buffer (6) is of one-piece
construction, the central portion (6a) and peripheral portion (14) form ng
a single cogpone_nt 86 . 16. Tool according to claim15, characterized in 5
that the DYGUOSWY3dbnprises a plurality of petals (HbI/FRO8#E$Hy
transversely fromthe central portion (6a). 17. Tool according to claim 15,
characterized in that said peripheral portion (14) takes the formof a ring
(14a) around the central portion (6a). 10 18. Tool according to claim 17,
char act erizeddaredinatd t he butfer €6 | suetecone<pi ecesconst ract+oneand when

unstressed, as unmes he s_hcehoe of qrdilsk. 19.. Tool ((qgcordi g to any of. clains

1 to 18, <HaracteriZed in'that the en Osrutrloapce 83') of" heb%%ﬁ)q%eﬁal 15 (4)

i's plane. ©R0:tifgol (‘gocdrdimignd & amrofe claipmsiehtt ol 408, characterized in
o e S 26 (9ol iecsuapost, 8 s soniar - Topl seardi oo
t he pporithat 4)h¢ sbedheavds) comprises a plurality of petals (1db)
projecting transversely from the central portion (ka).
17. Tecel according to claim 15, characterized in
that said peripheral portion (14) takes the form of a ring
(14a) around the central portion (oa).

10 18. Tool according to claim 17, characterized in
that the buffer (6) 1is of one-piece construction and when
unstressed assumes the shape of a disk.

19. Tool according to any of claims 1 to 18,
characterized 1in that the end surtface (13) of the support

15 (4) is plane.

20. Tool according to any of c¢laims 1 to 18,
characterized in that the end surface (13} of the support
{4y 1s convex.

21. Tool according to any of c¢laims 1 to 18,

20 characterized in that the end surface (13} of the support

{4}y 1s concave.



