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66 provi des a signal indicative of the angular position of the tool nount
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_ basr c SIOhe'jr a%{etﬂ%lh er&bﬁbecﬂﬁtaemdssl%tb%t t he periphery of the |ens
friom t he edg Pindikdbters ofthetsiehdzomeeB686. The t or | Gor@BplicAion in a
pdsi tioned | én |%fa£?\n5§%'p‘éﬁ}neta@rmev90feert $neerddanig "'\Rﬁ&@%‘lfeé? %:;l?r%ysggrgué;@?%gi proceed.

general | § by \.:fp[}tgr S4B SuENas] tha dlugiiatgd imige tt?rrtt\rrftg '9 h%m%%[:é GrayS Wehétaiag BiBbn the
general |y cRImidk3RScoing ar teaprofrah @b Biot$i#h bg {RR'INe" ? &dy, Bé pagrarh istseforth
copvex surf gegadihing Regdagnandather minor Va’EP'eﬁb%aiEf"gf%m%l pre erably |ess than
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wi {h the theugjparitd oeateSc ‘t’%’ef@‘r“'hﬂ[?élw'ﬂénd I's I ndi cated by the broken circul ar
line on Figby3. As best shown in Fig. 4, the toric surface 88 has a first
radi us of curvature [err], %I(Cp s also referred to 5 as flat radius.

O tthogonadsl ywatlaﬁoﬂtﬂr?é(t‘y‘fal“at e ?err] is a second radius of curvath0 0° to

[enr], which is also knovvn oJitlAE ofthE Sindicadking sts aThef rptgliph %5 14 ePFIME %“t ho

radi us of cuhe@iuP®3l %A&B%rahcikra@hr{teﬂrvfa]lef@fn Jiay) thaelse%tﬁ‘a a’f‘?ré siis PRS

i sithe radi LF§°ofThEGFR/%r 'n ong the neridian M2 orthogonal to [err] in

Fig. 3. Thes‘é"e'cﬂsfet‘%?l ng radll of curvature inpart the desired toricity to

th"i/' ens® @%ugv\égﬁngeafyrva@éj =hnoot @2 o)t adi i of curvature [err] and [err]

meet at the YERteEr or conmmon apex 92 of the lens. 10 . .L0Eisk ir0-Snodnsats.

i ndi cat ed th‘ghe;g oQfialCaH ol 38Q- trotl* D@ERATFAT| ﬁ?gveﬁ‘?g zaﬁgo\(‘g&naytﬁ,g pierd Zeeeangif is
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exehpl ary 1y pémdatedlicnsiarishad cor grtep do 2lyf 'éﬁgran j{@ FEH3B @6 @rpdtem‘emh@dsoofhese

opef ation of cdbrer Bmmmntetﬁtthw‘%dw‘ﬁém@x I ne he operation is carried
out | by nount iaigesarexplegpeee® 12, such as a | ens blank, in the vvorkpl ece

hol der or chuck 10 attached is to the drawbar 36 of t he Iat he 2 this

i nvention.ssThe computer is then provided el:essary

information and pr agreieailngor® NI & ?ﬁg cfys]f G(Eﬁ?ra%&adl rmation

i ncliudes the follow ng: (a) average radi ys ofpland zoneedb8mMeYRE gpti cal zone

90 df the lens, in widdd mener snglis AFE G bzamgenyeemeeﬁl%b fIat r adi us

[err] and the steep radius [err]; (b) the radius difference, s, equal to

t he i fferé&nce betvveen the flat radl us [err] and the steeg [er in 20

m |1y meters; fCQ oV IgRitd B8livaled of e gptic8 porecngi @y theRiendaPiedt ns of the

torigity and 'hepstan ard orientation of the lens, from0O to [err],

suitably in [err] increments; (d) the dianeter in mllineters of the

o.ptiv\ial zone 90; and (e) the dianeter in mglineters of the blend zone 86.

25 en all of these paraneters have been entered into the conputer, as by
t he keyboard, for application in a conputer program such as that
illu trated in the flow chart of Frg 5, the cuttrng of the Iens may
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pr ogranm ng Ianguage and other m nar variables by a programmer of average
klll the programis set forth in the formof this flow chart. 30 After

[lllic pronpting 96 for entering the par b § resulted in the entry 98
g those paraneters, the programenters a SUBI‘OU'[I ne 100 to conpute the
:tput arrays and store themin nenory. Specifically, the subroutine

piricat es a wavef oveR @ kayoulhd ddmbBtefI bl MRIbIGAM furtdabie Guatiradit\bo§ighn fnldBar Groin AnedopB&b zone
gilat are expr exyad oltye cedbr linspacedraingnoatie ilpwing balation: 4, 096 ([err]) where.[err]
@jual s the angul ar positi®erf of the spindle along its axis of rotation in

e 'Y i ncrememsKAom 0 to [err]. The subroutine also creates an axis

lhi fted wavef orm-array that uses the axis angle [err] input by the user as

[ pr essed by: Wmelsmtfatsé@%vefagtom@rray value = 4,096 ([err]) where [err]
quals 0 to err]_J_n_L_eL_L_]___L nts as above and a equals the axis shift
Bh [err] incr@riedfees® Nexf * %’ﬁedé‘t%zrﬁbmsf rtereemdut es the bl end zone angle and
@bt i cal zone angle. The bI end zone angle is 45 expressed as the angle of
Bhe | athe dUalPsnt e%ﬁé'lﬁaéﬂaqar'éﬁ’h‘sc H%tw%eﬁlfhcﬁné Réérﬁqé?'s e H@e'e’ﬁﬁtbﬁtwﬁﬂgﬁ*‘e@dzﬁ‘ @nd ¢
Monput ed i n r SHRSHS AP EHN tedto val uest crresg ndtothecivg’ g
f4al ues received T nﬁ?f" °“l" ? tg@}“E il Att &petop umig; Ipg e fieeene
B om t he quadPant “ARGPE PIRASHTRE 167 °d‘?"§r‘i??'8 t°er 60. These angles are

@ pr essed gs: 50 otlcal zone dlaneter optical zone angles = arcsin
(aver age radi y B! end 0aLCS

@rovi des the d| g| ta‘l equ?va ent o The op tP’(’:"‘al lzggﬁg %1%1 e ahéle@ﬁez%@eﬁagle)
one angle. 5 EP 0 370 788 Bl Next the subroutine conputes a multiplier

gl f or each quaskenl, aﬁagmboauéwmﬁbnetmhtah&cg%aecaa le.zone angle to O (the
lenter 1ing) acoekthd Guthdidd@ntpdios Qnkge, 88 UireRtarma)licr dfériquiirhh il VB aieH Fo
Q_§Ca| I ng fﬁ@bﬁl’ang}é]drhléh 7S ir 186 bipnd1Bne, WE TR &rra@ Gakik Srelch@pdesan ﬂﬂ@ollbvﬁﬁb danner: .
et ween [err] anrebn{tﬁébllsndz%n@ﬂaraénglett&med;btﬁéleérersfaaabmé ween [err] and [err]
ind [err] equals the quadrant angle. Next, the subroutine conputes a

Bl tiplier N Amy\aweh= qmaekhnaequyefsnrnarmm)Nnurrber fromthe optical zone to the
2 end zone2angl e according to the following relationship: N = [err]-

current angl e Frompihe prligd! zonerepgiatedfl (thp cpragriifje)where [err] equal s the val ue of
Itiplier Mat the optical zone angle. 20 Next the subroutine conputes
;uni que, 18 &ranedhes alwiphiftet waveleimyagudtir ant angl e val ue fromthe |argest
ngle, which is in the blend zone, to 0. The array values are conputed in
he fol | owthg nailfly the YRR 0SS RRFN A8 RlomeRt aTeY ’ﬁﬁ‘g’f‘é"‘t [gwionie vglues; 49d stopp figm in
‘art angl e, RPPYY \'?§\f°ﬁaé'§"°fe€%ﬁﬁ"§y BT PPELoGRIS B ar"f"éﬁ') 55 From t he
dptical zone %:) Q %&% ﬁnt er line), Array Values = (axis shifted
fgavef orm arra@‘? al | y, the subroutine . converts each 18 el enment
r‘ray to hi,gh,and Iow byte values and stores themin nenory. The | ocation
i ecach array 1I's mapped according to the relationship that: Mem)ry O fset

v $672 + 3N, 35 where N = Quadrant Angle =[err] 40 The nunber 28672 is an

kS nbltrary menory boundary of the conput er used in thisgenbodi nent. The -
unber N = Quadrant Angle = GG 7Es

5_

The number 28672 is an arbitrary memory boundary of the computer used in this embodiment. The number
.000482 is an arbitrary angle (radians) to digital equivalent angle conversion factor. This step completes the
- computation and storing of block 100 in the flow chart of Fig. 5.

45 When the output arrays have been stored, the program then prompts the user, as in flow chart box 102,
to select one of three options, to run the program, to enter new lens parameters or to quit the program.
Then the user chooses to cut an aspheric surface on the workpiece by running the program, the lathe
operator first sets the average radius r for the radius of curvature, as shown on Fig. 2. in Fig. 2 the size of
the: radius is greatly exaggerated for purposes of illustration. With that average radius then set, the user

s0 starts the lathe into its automatic cutting sequence. At that point the computer begins a high speed loop 104
that reads the quadrant position and performs an A to D conversion on the input signal from the quadrant
transducer 60. The computer makes a comparison with the blend zone angle previously computed to
determine if the current angle is greater than or less than the blend zone angle desired. If it is greater, then
the quadrant position is reread If the current angle is less than the blend zone angle, the program proceeds

55 to box 108.

When the angle of the quadrant appears to be satisfactory, the computer begins a hlgh speed loop 108
that reads in the status of the once per revolution shaft encoder bit from the optical sensor of assembly 50
as generated by the chopper ring 46. The bit is normally a "1". When the bit changes to "0," the beginning
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B cvent any rotational novenment of the coil 44 but pernit such axial
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r for direction. The user nay respond either by entering new paraneters

cut anot her wsareface or, if finished with the work, may quit and end the

gram 5532 By the use of the apparatus and net hod of this invention

of a wide Baf i etyices sapires'fe. Kurdoslles nay be produced. The detail ed
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tor, equal SePRBMARGIEVEP Y”%’f’f&t"f on of a predeternined point on a

kpi ece about tlggnzzwg\dle axis and A =Jerr] 10 where [err] equals the

dr ant ang% gqua the average radius and s equals the radius

ference «d.he use of this relationship the general formis identical

! t he conventronal toric surface except-that the power N, which is a

‘}1 negative nynbe tm@w.\,@ea@lﬂgrar edgéotoqrghan(ge/w)he toric characteristics.
cificcally, for: N =2, pure toricity is produced 15 N =3, the flat
Ve is nargowed N [err] 4, the flat curve is very narrow or "banded"” N =

®ithe flat curve is broadened N < 1, the steep curve is narrowed or

fBanded" As an sax ¢HotM) o mal8o t yeicroof 180 Lir+f @OM)* @t kIOt onvex or concave opti cal

gnes on a toric surface may be 20 produced by using the arrplitude

BRdul at ed wavethorefatignshipierr] where 25 B =[err] where [err],.. [err] are
}'ected corfStants, [err].. [err] are non-negative nunbers. Thi S

ationship cblanﬁ@@ (¢/Ne" BWbI i t ude rmdul at ion function to produce i ncreased

decreased power i-n the central zones, of thg

ie.- Non-ort h(‘Y A N ¥F rﬁarglfP‘Pséf’(?'ésB lS‘?F’E’al Ct'g'é";ptg Bﬁﬁn\zrﬂt'snmﬁt %%3? oid a'at”s can

g rfac hich the il ee radil are nof perpendicular to one
ilicave opti SaPrauied "y agngjftoric surface”in whi P perp

Another application of interest in the optometric field is the productnon of a sector bifocal having a
convex optical zone. This lens is identical to the conventional toric described above, except that the axis of
the cylindrical radius is fixed at 90° with a flat radius in the vertical plane and the waveform is blanked or
set to zero for half of the spindle rotation. The half revolution "toric" becomes a bifocal add zone for minus

56 power lenses, or the axis can be fixed at zero and a bifocali add zone c¢an be produced for a plus power
lens. The bifocal thus produced will have no jump, so that the optical center of the reading and distance
points will meet at the center of the optical zone. The size of this sector bifocal add zone can be reduced
by confining the "pseudo-toricity” to less than half a revolution, such as 90° rather than a full 180°.
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50
predetermined aspheric surface on the workpiece.

2. The lathe of claim 1, wherein said moving means (26) comprises two slements, the first said element
comprising a magnetizable member (46) and the second said element comprising an electromagnetic
§5 coil (44) connected to receive said actuating signal, with one (44) of said elements being attached to

said workpiece holder for movement with said workpiece holder along said spindle axis and relative to
said headstock and the other (46) said element being attached to said headstock, such that said two
elements will move relative to one another along said spindle axis in response to said actuating signal.
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crein said second element is also nounted on said headst ock by means

881 i tting NDVAREMHe héthddt biv@ait e TibRinada@N@cmicstion bk el Gvoddsiess ndider IR id afddRd by
| any precedi ng ghgingo aRERinhgRdt Gctsty (o8] £ar-aajrgdetuitig SMandyAchrded ditnthoth said
_i.ndl e by resil imsehyntdedadacinal e maaais rdidizn of38) wbapiegeer m tti ng axi al

8\ cnent of ssaid workpi ece hol der (10) about a predetermi ned axial position,
EBi | e restrai nithgTheaakittel ohaairenewbered: sai d wor kpi ece hol der about said 15

i ndl e axis (44). ¥aid Pheind taelivesitvh isdetermpinasdy demaiptiod 2 Higctrodicesianilindicalivg twreghial

B lcessing means (563id Pakpiecoranpguas essition iriiste(apd Dy@eneByo poflecBibisiiahipicptiedhereot;
S| hol der posit#¥n signal and said workpiece angul ar position signal with
BB ont our signal i nd¥¢ attaling §ind feIeRErAES By ABRINPS Y ArMiAg 9ok PSITPN §of £3id) werkniece

i sai d wor kpi ecé ngﬂ?rf pogition signal with a contour signal indicative of the radii of curvature desired for different
£ ,:. portions of said surface (76). :

12. The method of claim 11, wherein said contoured surface (76) comprises a toric surface (88), which toric

55 surface comprises a first portion having a first selected radius of curvature {R2) gensrated by the
maximum excursion of said workpiece towards said forming tool and at least a second portion having a

second radius of curvature (R1) generated by the maximum excursion of said workpiece away from

said forming tool, with said first radius of curvature and said second radius of curvature being oriented
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20§ 20 '8. The lathe of claim7, wherein said signal processing neans
C rises a programmabl e digital conmputer (56). 9. A nethod of form ng an
aspheric surface on a workpi ece, cofffrd 3i0v@8tBie st eps of: 25

nting a workpiece (12) on a workpi ece holder (10) that is rotatably
cajried by the spindle (8), headstock (6) and bed (4) of a lathe (2);
ro% ating sai da%aﬁ‘laﬁﬂf’é")t%“&lad“qukpl ece hol der and said vvorkpl ece about the

f t f dl f id
Wkh a forrth i “i ?fi S iRRget e PERNRY P B B g S0 o SagBe SC
ar;cﬂa’te Rat h aT:) 2 a'é te24) that is fixed relatlveto said | at he bed

duting sdi d, er}g@gs 5Ly 15 SwBRACLR! sbonh HAIGG 1B ohfle Befbr BRI AUS o KL an
(1!4) deter RiiftHe lobiSirdal B &p%eng angol Ip positon of sal d tormn
(148) al ong sai o| arcuat e pat and recipr ocatl ng sai d wor kpi ece hol der (10)
and si ad WoisKRh&mBinbdler)cidie |18l draflnela b&AbbHE 5t Rail lirfhce e&nhbaséaeaacésewzless( fidn
and to sa d f gkdfoli tﬁ&gdabar&%fsa,dsurfaceschar acterized in that the nmethod
“includes the step of determining the tine-varying angul ar position of a
‘poji Nt on saisd THOMisabEcreciaah) AR twheidinChaid [Rbritélkrddl saacs corhpRELENE sPRbIbdriprisiey Sad Bric
reici procat i on swfacesandGnaotier kqtierc(82) ltorghzing aigehevsdy §hbraicndnaorid @edtitn.
sy!nchroni zation with both said novenent of said formng tool (18) and with
saj d rot &t i Gn Tod mehodiofvaairk B8, edere(n]sal catloudd sefba (39)ifurtibrecompiies @ bibhd zane 188) kat
enzgagerrent and nmovenent 40 effects formng of a contoured surface (
hayvi ng di f ¥ aridthe ai¢ldimedt incxly phglaime 1 dm8.odip@invir Rpdingdesa(s) 29). is erprabiprie mexa
of} clai m 9, wHeKRieqs heldprarelaiive do) paidt spindisrsuelt thatihe) difigicr priween 1Rt fereting(tadh °Y%“e"‘
efzf ect ed2°by aﬁ’ﬁ? gf‘)n dtsé'dd‘f‘?"‘é'ﬁ“éc‘iuff% é’i"ie% SelRotivply: Refwe '2 8 firshdigtpneg R{/éﬁ‘ °"d
-acft uating sig Aise %{% A d1R% 2 P3vRigr 2lg; afiak BIRT
™Sai d rot at'PBR® h°'§%(|(b°)\ﬁo¢?<bi"?8té’" aﬁ?ﬂ?fsmf'ﬁga’ﬁﬁ%od of claim10 V\/nerel n:

s d form ng too §At|on i s determ ned by generatl ng an el ectronic signal

icatiye thére did wor kpi ece angul ar position is determ ned by

ggper at g an ﬁt@% 0D s BRI oA, U bBREOLimoBN S e anclo of roihhy <
ac uating i ofigheiod Batah Stld gl ol 38 b Ohilahg osr'tion an

sa;t d wor kpi ece angul ar position signal cont our si gnal i ndi cative of
the radii of ﬁwvwmdﬁmﬁfmmrtl ons of said surface (76).

12 The gethod of claim 11, wherein said contoured surface (76) conprises a
toric surfacewhdd) is m&mghua.t SWskién & Baid cutting Wdol A8EAIHE B8R brE @Fmeveinbrt Slis 18O Blerag8 of

havi ng a firsRr, seilmRchimric doass 16 diddreret batadanRe ahdB). gener ated by t he maxi mum
exjcursi on of said workpiece towards said formng tool and at |east a second
poirti on havisng lahesacdairded @y sf ddime ito/ & tvinerin(tfRlpovirgmsrand @6) iHyperdvle torenovensaimh
exicur si o of werkpleogcholkdpi @8erelativayto Brid mpisdds ¢ 4)f Dxcminagthe distapceviiettees adid fofrming tool
raldi us of cur vatamest aisd24 arddsaisienodniges sufaogd76) Faries salestivaly detwen A frsbdistanne Bdantie

: EH 0 370 788 BPFong digignce fejlaad (Pesgin $3d actyaling Sigas) Hesrewaveform defibjen spick 2figomeypmentai m
1,12, wherein %W’é?‘ﬂj?@m%['éﬁo? T)‘“M"ﬁﬂ@ﬁ”% sidrspipdle a4rPSsai d second radii of
cdrvature is substantially a right angle. 5 14. The nmethod of claim 12,
nge cin ¥ai d ¥ec ﬁ‘&%m on of said surface corrpri ses an area of |ess t han
hall T the tool are u of. ¢

2 @ second pgf,‘;é (8o et 8 o et S R A Lt S GG oo
one-fourth the oota’ area of said surfaces 16. The nethod of claim12, -
wherein gaid gany oWl esbnvgund a68e£ 0wl d.988 one section conprising said toric
“surface and anot her "section (82) conprising a generally spherical,

NAN-t0ri C SeChddd Kl Ruol./ -Kud BR SFREED EbnSEnts; INAT 18, 16w, M%n%éhu%%b@@%@'dreﬁﬁls
surface (76) fhurahdt@ammnt&%s.d@utmgamuamg(ﬁ@mto blend said toric
~sgction with said non-toric section. 18. A lathe as clained in any of

cliai ns 1sot ROSA lathecssctlaiméchie anpui dgmsTe aN8, whaeh thesmop@radahe(26)ds nppradleamdve said
workpiece holder (10) relative to said spindle (8) such that the distance between said forming tool
movement axis (24) and said workpiece surface varies selectively between a first distance R: and a
second distance Rz; and wherein said actuating signal having a waveform defining said axial movement
of said workpiece holder in the y direction along said spindle axis as

y = K(sin?{(Mg)A,

for

Rl




b kpi ece holder relative to said spindle such that the distance between
¥®id forming tool novenent 20 axis (24) and said workpi ece surface (76)
i i'es selectively between a first di stemoerdwsgrB1 and a second di stance  R2;
Bhd wherein said actuating signal has a waveform defining said axial

{nyenent of said morkplece hol der (10) in'the y direction along said

| ndle axis as vy err], -25 where Kis a scale factor, Nis a positive,
-negative nurrb‘br [térf9r° ) 3% pes Frigh etodiSOr bIAMGNEf a predet er m ned

f¥! nt on said WorkpiKEB@NLYPMAbout said spindle axis and A = [err] 30 where
S the angul ar position of said cutting tool (18) along said arc of
'i/e.ment, r s tH¥ average of [err] and [err] -and s equals the difference
%t vween [err] and [e Al the d |n ly of claims 1 to 8,
@erein the novi iy~ n‘é‘g'h) tfg%)) °6$er§§? (gdé“qﬁo g‘rd 35 wor kpi ece

| der (10) rel at | [ 4 at the di stance between

i d f orning, tool h‘é%&n%g%%le%&&? b?%h%d("largcon&%’ V\i%)nrgkpr ece surface (76) varies
pl ectively bet wel-a,dcbestr S hRNCEE T 2t g T cond distance[err] and
ferein said actuating signal has a waveform 3e?| ning said axi al novenent

3 sai d wor kpi eceynbRl ¢ fne(ah§liar ibsitloR 8t J4idHiukiRg fobiOdibngt s Hi g %arnsl,eﬁerm& ﬁ.e%ra?ge% R
: [err] wherfd K, iafd edid kR dffeehoetwosd Bl ani®, [ he angl e of rotation
‘edet er mi negd poi nt on said workpi ece about said spindle axis and 45 B

([ err] where 2ErA hetAddeasoin@dlie ghyQP IS BE 17, WRdréid thalcontdiMa-sOERE 76y ehidhUSTRANES, has
hd [err] equal s at lastang kiffererit ramivee BRSO TR, SAl R, Gt daidNibriipREd, séid B9ciptdcatidg aad daid
. "f.C. 50 20. A | apihdle ysaxs| tavingd relaticashjp @fth edidiiwdiBpideet rotatibn anth esaiet forming etodimtvergent
ans (26) is opeefdelbyt o nove sai d workpi ece holder (10) relative to said
) ndI e (8)2such that t-he distance between said form ng tool novenent axis
/) and sai d wonkpikésinde)dur f ace varies sel ectively between a first distance
rr] and a second di stance R2; and wherein said actuating signal having a
[ ef orm defini ngvhgrau I isazjssle fAsiPl Pl it 2 PPSiiva RPNeeAYH Bumbeh i i§elfe japgle Rierojation of a
‘{- rectlon al ong &4 ategTH?eH6|”Fe°"a3?1d§V°é‘§'e?P5ab9”tsa'f ghindfe gdgand | EP 0 370 788 Bl
[erf] to (9 rrlo=ferrl to (180 + (90/M), and y =

f or [err]— (@G;Sl\/f ¥ ’[éﬁﬂ"&‘?ﬁj%"?‘[é’ﬁﬁ“ (180 + (90/M) up to

0", where Kis scal cons = [err]
[Ricr e [err] is trf%;’ réze W f" 51 A ip?dsl 'ﬁt'NJ;lun ﬁ taf?it:‘" %O' a‘:"?r sa“i a‘r(c)lofs ?Vg'ﬁ‘%"jfsreﬁ 3{'363981‘“ Ry
verrent r,J s the aver ]e na afid s equal s the difference

f i veen [erf] ang, fL&ﬁJdlas ﬂaﬁnealnar@ L0 %, %é?é.!{ﬁ. éeér% Yuftbe FEAER i Dok has
iy, wherein the GORBAURE dinskidt & Sor Cd r@ o, Gha IS oh Qi S, 3hid r&%ﬁ;catfomlong said

Bl ferent radii Qhindis!TyV &dsUkaing erre]at.oamu Q& Laidd BorR@dcd ¥BHok Rn§ GBd (S tool movement
f¥ci procation al @Bghe88yd spindle y axis having a relationship with said

B kpi ece ratation and said forming tool novenent defined by 20 y = [err]
isicre Kis a scalye— kaetgoe, N is a positive, non-negative nunber, [err]is

e angle of rotation of a predeterm ned oint on said workpi ece about said

i ndl e axi-s and where Kis a scale factor, ¢ is the angle of rotation of a predetermined point on said workpiece about
said spindle axis and

=1 - KyncosMe - KMzcoe"as .. Kumcos™ g,

where Kui, Kuz ... Kum are selected constants, Ny, Nz, ... N, are non-negative numbers, and 8 equals
the angle of movement of said cutting tool along said arc. :
. 45 .
23. A method as claimed in any of claims 9 to 17, wherein the contoured surface which is formed has at
least two different radii of curvature Ry and Rz on said workpiece (12), said reciprocation along said y
axis (14) having a relationship with said workpiece rotation and said forming tool movement defined by

50 ¥y = K(sin(M¢))A,
for

= (90/M)° and for ¢ = 180 to (180 + (90/M))* and
55 = K(sin?(¢/N + P))A

for

b ) 0
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W nkel poSdt i onu@e@ewgw§a Waqlagt@?eeﬁw ‘8 k axlal m stMterPL%@bcgﬁhldﬂrder Drehung -
\\:/ --des Werkstuckhalters um die Spmd als auch mit der Bewegung des Werkzeughalters langs

seines Bewegungsbogens bewegt werden um eine bestimmte asphérische Oberflache auf dem

Woerkstlick zu bilden.

s Bewegungsmittel (26) zwei Elemente aufwe:st das erste
Element ein magnetisierbares Teil (46) hat und das zweite Element eine elektromagnetische Spule (44)
hat, die verbunden ist, um das Betdtigungssignal zu empfangen, wobei eines (44) der Elemente an -
dem Werkstiickhalter angebracht ist fiir die Bewegung mit dem Werkstlickhalter entlang der Spindel-.
achse und relativ zu” dem Spindelkasten und das andere (46) Element an dem Spindelkasten

§0 angebracht ist, derart, daB die zwei Elemente sich langs der Spindelachse in Abhingigkeit von dem

Betitigungssignal relativ zueinander bewegen.

45 2. Drehbank nach Anspruch 1, wobei da

lement an dem Spmdelkasten angebracht ist und das

3. Drehbank nach Anspruch 2, wobei das erste E
bracht ist flir die Bewegung mit diesem entlang der

zweite Element an dem Woerkstlickhalter ange
55 Spindelachse und relativ zu dem Spmdelkasten

bei das zweite Element an dem Woerkstiickhalter (10) durch eine
ei das zweite Element sich mit dem Woerkstiickhalter ldngs der
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4. Drehbank nach Anspruch 3, wo
Drehkupplung (38) angebracht ist, wob
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:j| tal en Rechner dddufeh - efdibyvaias tmanauf \bneh adiek@oinaghltischbrO IB8EitIge | (2B rein zeitlich variierendes
MR bhari schen Ober Betaipoagssigrfal ®ibriagn waishbéssdowotlt miti der Bereg@rhdel Forewerk2Qges als auch mit der
ri ngen ei nes \\Brekgigidek Werk§tdcRys syadhrogisimieist. \Wer kst Uckhal ter (10), der
}ahbar von der Spindel (8), dem Spindel kasten (6) und dem Bett (4) der
Sl chbank (2)4gettr dejéshren gach AFPige 10 tebel Spi ndel , des WerkstUckhalters und des
B kst Uckes um di e M%F\%@H%’éze%gf&‘)s'“ﬂbF“’@p?’ﬁﬂ@?" e'P?Fe‘F‘?PgraPﬁQSquﬁgf&‘i‘“@isﬁ@P Signals be-
irfl ache des WePR¥MWERes it einern fornmenden Ver kzeu é‘lffﬁn“
@licgen di eses For rr"r\)i?éf‘r P@? ':Ei%’?'t"@l P@F‘l’"'ﬂbd’éﬂfc’é‘fcm esie '8‘f“ﬁ'és°ﬂ?fh§@"a's Zur
: i’-?’;ll | giafn];?%;nl ZS etai etqtgit gg?iae @ %k ej(&rp%eh’fnedes P%g{sons&gngs *u]:]::leSFormwerkzeug
. t d Ckw elpo al flr due e| e der Erummurégéradlen die
cstimen der zgl ;tér&'ﬂ'eM%Ké 10 SO GR eb%
}) | angs des bogen
12. Verfahren nach Anspruch 11, wobei die konturierte Oberfldche (78) eine torische Oberfliche (88)
55 aufweist, die einen ersten Teil hat mit einem ausgewihlten Kriimmungsradius (Rz), welcher durch die .
maximale Auslenkung des Werkstiickes zum Formwerkzeug hin erzeugt ist, und mindestens einen
zweiten Teil hat mit einem zweiten Krimmungsradius (R1), der durch die maximale Ausienkung des
Woerkstiickes von dem Formwerkzeug fort erzeugt ist, wobei der erste Kriimmungsradius und der
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m én 'Weges:;. und 30 Hi n- und Her bewegen des Werkst Cckhalters (10)

ung des von di esem gehal t enen Wer kst Uckes (12) relativ zu dem

Dr ¢hbankspi ndel kasten (6) und zu derERFF@pMVEE8BEtuUg. dadurch gekennzei chnet,
daBl das Verfahren den Schritt des Bestimens der zeitlich variierenden
W

kel position e P nkt s auf dem t Uck um di e ndel achse
wei gt Iwlobezl G n'gg'ﬂmﬁ"gs'ﬂ ‘éf‘ﬁ'gf 3%%)‘\’\/\23'@‘3; % ﬂglge'% Ilfg' | ckhal ters und

R e
errm

wdel achse ( derart daB d| e sychronl 5| erte h| n- und

gehen BeWRGLHISh ﬁ'a%ﬁ AWJeﬁt S aa@lzweﬁa%.ﬂs& d%%%%%%%}ﬁdt Mrdeh&sadag -

Bewegung - dafeldal Wekzc843&He PRt L ARis0er T T ache (76)
erschi edl i chen Krdnmungsradi en auf dem Werkstuck (12) bewirkt. 40 10.

fahr en naghvefasa akeh Alsprud® BE iwobli Redivdite ACheh Bb&HIREIR BISINE BIdNG ALSsin Viertel
kst Ockhal t efebGéshfiiéhe der Oberfischen aufweist. dadurch- erfolgt, daB man auf
en ef ektromagneti schen Betatiger (26) ein zeitlich variierendes -

at i gungs 36.greethhrarl hdzhi Argpruchved, ofvesl GO wordidriend Obei@iichBaiveq LAbechdie Saufweist mit der
mrver kz eugesoristien dbetiidche tund einerDanelvem gbstbrstt YA8) kol teinekidip afigemeinerosphgnsehen, nigt .
. 11. Ver f aherisphendo$ehdits pr uch 10, vvobel ~di e Former kzeugsposi ti on durch

Veer kst QTevWerirednpmsh Asprict s wabsirie kentderig Gbetidate £81fgueer eireriisphzone (86) aufweist,
Kt roni scherP"EIi‘qgﬁ%ﬂs%hez ﬁPSCN'FE@f‘Q@‘ Bieht EpqhRmAbspiiiit Zggermischen.”  qag
.Betlat i gun955| naI erzeugt wi rd durch Konbinieren des Positionssignals fir

dag For mner & "%F?s‘l" hREI% Bgtiet F'?ﬁrpeﬂFQ”"%ﬁ"}'f@Hzﬂot?ﬁ'ﬂ Hgen

o | Scﬁ?ézf'% %ﬁ%@ﬁ?‘%@gﬁ A me% °*3ﬁf§; %‘f mf:q"'\%g%gom g

kojturierte g '}at |
di ¢ ei nen ersten e Fax' lg WPt e merﬁk%{" '"der rumm S%P'SE'" %ﬁ
welicher durch ydLek(srm A‘Féﬂﬁier?“s' enkung des Wsr kstl ckes zum For mner kzeug hi n
er deugt ist, und estens .einen zweiten Tell hat mt einem zweiten

Krijmmungsr adi us &E&L) K G MafbthbfaRordiite NTERS! JEBlR, AkKR! BBV Saril R8 &/ kRSHMAR Bhes
vor} dem For majskifmeh hudkibs £k adt BeristSdi.(120VRR Qe SiRBeiRhsH & ki OTrungsr adi us tind
der 14 EP 0 370 788 Bl zweite KrOmungsradi us unter einem W nkel (a)
zugi nandes ausyerrebiei+ & Adrs - LPcosVeTH @MW e8 comch Anspruch 12, wobei der
W kel (a) zw schen dern ersten und dem zwei ten Krdnmungs- radius im
wegent | i cht n ei nwotet htder Witkelosition ¢ts. Schleifwbrkzalged cBY ingsndes Behagpgshadend 21, r das
wohiei der zweiMitel Ve R weéR: EGbendfs|dieddiderene me@sdhbd Bhend\Faristweni ger als die Halfte
deri Werkzeugflfche der Qoerflfche aufweist. 15. Verfahren nach Anspruch 12,
woljei dems zeilrehbanki nachjeinenOps AR$Ariche 1 &isBe witlehedsSevpengranitteh(26) keireibbet 8% pm|den O
derl Gesant f | i cHaskstfickhalts i Q) releiiezr datPRiRdes (14) degart Ryobewaghne Aabndas DAPRSpipeien1der :
wohei die kontda g}?‘;ﬁ“@&%g’g%&gggﬂ‘%%e é?“t’nnté'l?: M85 MYpristipkoberfidgae 476) W?ktlﬂéﬁ;%’ggﬁxlé‘é‘lﬁ;én _
Qogrfl fche un
sphari schen, giﬁ hs%‘;‘% %r‘f@i{gg HPqHpd digsvf‘fsm?fhg?ﬁr?o A" 8 RN, 1Aogs- P8,
sbei  di & konturl 11 Uche (76) ferner eine M schzone (86) auf wei st ,
den tori sg}ﬂe ﬁﬁ@ghm tt mt demnicht torischen Abschnift zu
venm schen. Dg ank nach ei nem der Anspruche 1 bis 8, wobei das
\A/egungsm ttel (& k BRiMBLRRI K5k de%ﬂﬁrl&el?eﬂmes voroedfthk@h P&M&@E&f%mrvﬁ‘ér%idch/
zu tder Spi ndelynfi@s 8pihdeabhsbRVE@EN, dal der Abstand zwi schen der Formwer k-
zeugbewegungsachse (24) und der Werkstackoberflfche (76) selektiv zw schen -
ei fem er st en Abstiang,,dssVaInKlciserKzweitteen Abstand R2 variiert; und wobei
das Betftigungssignal eine Wllenformhat, welche die axiale Bevvegung des
V\ér ksti ckhal t er swgbEO§mi K d Sumyaudgeedtitel Konsiafitaggndd 8r, Nopi Mrédhauegative Zhtgen2ted und 0 y
= K(sinN4 A dsichipmBewegnodseinkdk desi Sehdekivesteadssdld) tings dos Bodéneishe positive,
ni ¢ht negative Zahl ist, | der Drehw nkel eines bestimten Punktes auf dem

Wern kst uck (QOZ)Drmruﬂ rgclg?_;q\qlm@qr Anspgishe & pis Gnobei das Bewegungsmittel (26) betreibbar ist, um den
Werkstlickhalter (10) relativ zur Spindel (8) derart zu bewegen, daB der Abstand zwischen der

Formwerkzeugsbewsgungsachse (24) und der Werkstiickoberfliche selektiv variiert zawischen einem

55 ersten Abstand R und einem zweiten Abstand Rz; und wobei das Betdtigungssignal sine Wellenform
hat, welche die axiale Bewegung des Werkstiickhalters in der y-Richtung langs der Spindelachse
definiert als

18 RN )
. * ¢ L N s =




; A =Jr2cos2 9 + s2 + 2rs - /r2cos2 O+ s2 + 2rs cos a wobei B die

¥ nkel position des Schlei fwerkzeuges (18) |fngs des Bewegungsbogens ist, r
ms-Mttel von RL und R2 ist und s die ég?‘g%&\z& w schen R, und R2 ist: 35
EO. Drehbank nach einem der Ansprfche I ei das Bewegungsmttel
B’ 6) betrei bbar ist; umden Werkstuckhalter (10) relativ zu der Spindel
(¥4) derart zu bewegensndaB der Abstand zwi schen der
;ornmerkzeugsbemegungsachse (24) und der Werkstuckoberflache (76) selektiv
g iiert zw schen ejgpem ®rsten Abstand Rl und ei nem zweiten Abstand R2;

| jddobei das Betftigungssignal eine Wllenformhat, welche die

__\| al bewegung des Merispormpkinalirer s 16d-0dis {180 de(go/ry))ﬂurﬂht ung |l ungs der 40

@i nci el achse defy aikpiz@ea s Ppa= K(sin2l)B wobei K ein Ml stabfaktor ist, 4
o Drehw nkel eines vor bes.t-i mt en Punktes auf ‘dem Wer kst Cck 45 urn.die
. _| ndel achse ist untirB = 1"~ KM cosNi O - KM2cosN2 ... KMrCcosN , wobei KM,
: ... KMn ausgewghl te Konstanten sind, Ni, N2 ... N, nicht negatlve

Whl en sindrund & SA90/M)* bigl @0 t hnddferrd = Béﬁ‘)egdﬁﬁ’@@wtm(@ .des Schnei dwer kzeuges
_1'1 | i ngs dés Bogens ist.. 20. Drehbank nach ei'nem der Ansprache t bis 8, :
Bobei das Bewegungsmtlet*éP'“(‘”Z@?}abfi@t”r'éﬁ YiPhpnd B Konstantep rdiindier kst Ockhal ter (10)
& ativ zur Spi ndel Abst and zw schen der

Bor mrer kzeugébewe“gunéﬁ&%ﬁses 42353 dﬁzﬂ° * Het RScetkober f | ache-sel ekti v
3 t h d
W .n wonei dag o) B8 Jiaer 1 58 SlaTeages e Steliasbeipe ] G oo

8 gwegung des V\érkg?lbl’(rl?a 'ﬂ?renz ?ﬁccehtung ngs der Spi ndel achse

- finiert als ngc e?rQe §e$ ie antur héOée%%/ M( lf&ﬁl t wird, | :
@0- bis (b rsc: radi lg‘r{ 2 om -nd -
: Q_und f Urgg ﬁgjﬁh l: E%e gzi:iglvﬁ§ ;’Eﬁ: eegégueﬂ éQ!f d \ﬁg ﬁf@%ﬁng 0 de?'

_und P Konst ant ngrmengedd @g éy,a’gcdgg BoufchS2 + 2rs - I 2cos

s O 15 - a die Wnkel position des -

Nl ei fwer kzeuges emxdining, des Bevvegungsbogens ist, r das Mttel von Rl und
| st und ssdie Differenz zwischen R und R2 ist. 21. Verfahren nach einem
i r Ansprfiche 7 biso XOein \wHB&hbidkioe idt,ONteitel gusities, Glabtr fdgatod Zafl 7i6t) @ dd ®rapefniat rvines
Egird, 20 m ndestimenan Anees aunten WolkstadtumodieSdiadeiacsnigaumnddi en R, und R2 auf
;" n Verkl stack hat, die hin- und hergehende Bewegung |angs der

f§)| ndel -y- Achse @& ne/riBes kehsing 2mu Vifiees® Ver K'st @Gk}@lﬂrﬂahung und der

rm/verkzeugsbewegung hat, definiert durch y = K(sinNdf)A, 25 wo K ein

o :i Bst abf akt or i st, wphsi ﬁé‘eﬁﬂ‘ﬁﬁ‘eﬂm‘?@?“ qe5 Shitleifyatjzaugspdangs Nps pgqegungstg@qns ist, r das Mittel
ji; nkel ei nes VBBt pigrfedt umstineie Biferand 2wisshan\ie REREK urn di e Sp| ndel achse
st und A = vr2cos2 e + s2 + 2rs - |1r2cos2_6 ; 52 + 2rs

nkel posi t | onzﬁjé@"@tﬁ?l'@?hf Shesmc s Agsedicp ?1 & 14 g ﬁfﬁf (é@ d'erg tw'rd
hat zu er

Bittel von & un Stﬁgtzwﬁh‘ﬂ“eéscﬁ'la ichs ﬁ '"' und
8% f ahren nach el(;: r@lﬁﬂ’rmwerrkzeu %@:«eggli % r;"d:r'; 7 oD 5 hunRont UrS%erte tuc" reh”"g und
,f;; | ache (76), 6P e 13 ndest ens zwei unterschiedliche

& Omungsr adi en 31_%@3 auf dem V\érkstUck hat, die hin- und her gehende
egung | aggs der Spindel -y- Achse ei ne Bezi ehung hat zu der

iy kst Cckdr ehung ung, desin FRRBMRIIZ Bt G0 8NEFHIRED derdBrbhuRg @inbs ddatse@mmmerr Punktes auf dem
sin2t)B, 40 Werkstiick um die Spindelachse ist und

= 1 - KmicosN'8 - Kuacos™28 ... Kumcos™e,
45 '
wobei Ky, Kumz - Kum ausgewdhite Konstanten sind, Ny, Nz, ... N, nicht negative Zahlen sind und
9 gleich dem Winke! der Bewegung des Schneidwerkzeuges ldngs des Bogens ist.

23. Verfahren nach einem der Anspriiche 9 bis 17, wobei die konturierte Oberfliche, die geformt wird,

50 mindestens zwei unterschiedliche Krimmungsradien Ri und Rz auf dem Werkstiick (12) hat, die hin-

und hergehende Bewegung langs der y-Achse (14) eine Bezishung zu der Werkstlickdrehung und der
Formwerkzeugbewegung hat, definiert durch :

y = K(SinZ(m»A
55

fir

% = (90/M)° und fiir & = 180° bis (180 + (90/M))* und .

o I



wo }JK ei-n MaBst abf aktor ist, 4 der Wnkel der Drehung eines vorbestimten
Purikt es auf dem Werkstick urn die Spi ndeI achse ist und B =1 - KMcosN O -
KMAcosN20O ... KMCo5Nfn, 45 wobei I\/ép g g1 KMn ausgew-hl te Konst anten
sifd, N1, N2, ... Nn ni cht negative HI en SI nd und - gleich dern W nkel

der Bewegung des Schnei dwer kzeuges | angs des Bogens ist. 23. Verfahren nach:
ei lem der Anspy Hcken®epi+spyl/, wobei die konturierte Cberfliche, die geform
W rid, so m ndeStens zwei unterschiedliche Krrnnmmungsradien R, und R2
aufl dem Wer kst uckur(12) hat, ~di e hin- und hergehende Bewegung |ings der

y- Acfise (14) eine Bezi ehung zu der Weérkst Cckdrehung und der

Forjmner kzeugbewey @i hiis 180dend filr @r+ (180 r dPO/ND) =DiKBEYI* N2l 2m) ) A 55 fur * =

(99/ M- und f~r = 180- bis (180 + (90/M) und 16 EP O 370 788 Bl y =
K(§rnl/ N + P))A fugrK ein MaBstabfaktar it M, N und P kensGgigp pjpd Wids 180& und fur = (180 +
(9G/ M) bis 360, wo K ein MaBstabhfaktor ist. M N und P Konstanten sind und
A Hd/r2cos2 C +A§2~/E|2-°°2r%*32I*r%%b’é’?@"#ﬁ*?'s’zﬁ%acos 9 10 wo e die

W rfkel pos®ti on des Schl ei tvverkzeug§es an a]s asbo ens i st E‘\fﬁ‘dﬁs
Mtjtel von R ndg%d'? Yinkglpopitia %921) Hrougpy %aféﬁ% Ao st [ fs MBS ep
24.4 Dr ehbank og’e'f” 'Ttﬁ'l’ﬁ% OIEL ?’ﬁ'&rﬁwﬁ‘érlﬁﬂgfﬁ en Anspruch, wobei die
OQoar f | ache d‘,gs

Dre I?oder Verf en na h eu vor%g eh ncle% IEE deWeg giv é {MarkstUk-
axifal naC);I aul k°%312 I afgée C P E’E ekstuckhalter
gerji cht et i st g ,stqi 2\% QSBO éters (16)

Verjzeughal t er Sl TR e i &eb&@ehe\mghéﬁ 5548 el UG dem S hdel Rast en

bef{i ndet. Revendications 20 1. Tour (2) pour usiner une surface aspherique
sur} une pi eGRyéhdRALYKEL Ied|t t our corrprenant. un banc de tour .(4); une
poupbe fixe. (6) nont6e sur ledit banc-de tour; une broche (8) port6e par
| agi e poupae Touk@) Péud Usifer PROUERS asphérigad sExEurteQi&Ucéle'beLera Bdipd comglénafi:ece 25

1l

d' deuvre (10) et udbencie@me(sl: oeuvre (12) ainsi supportee autour d' un axe
(1 traver sant lueepoupéechixa ¢H) erontéresit lebitighint @e fouroche, | edit support de piece
d' deuvre etant nwné erogher (8] prtké¢ earliadie hapfroiine powr sdempitercat faira toumar ur supptr de riéce

I adil te brache g'oduv@n(t0)lebutietpidas ¢'oelarebiid @ing; suppartdecaptanr ¢ @6axe Ft ravdepit iogitudicie-
manj ere s 61 ect inons ladisel procheipgiiuppod de pibercdoeyvre Elartmonig i Ipdilp Hrorhe R uggplgcement
br.oche sui vant pd eaert & leditecheochy eyiviet laslfh 2rogi9drPste 'a un signal de mise en

oeu!vr e;: 30 un mgyerhEPk Rouiogfplaer dg @)amﬁrﬁ (Félactivy ledit gppert gepigce g, paré'lipport a
co n‘por tant un 'a5ite breh ?LV’G'E“é‘??B ﬁ’fe 4‘)‘3“ ?’Uﬁ%ﬂ"éﬁﬁaﬁ’ﬂ S‘%’é’ SRE e&?P'ﬁ’fer e audit axe
de broche®; |edj " 51 jant 1N AR tement

f 18)9 nt nc‘flCél r? 8 -0 EI etaé_n{/%oegxr Roy Feeo§ r ”8 outil
{pgonmage sﬁﬁaﬁ on ‘ﬁ? ateg E%i“gfaf Pl ey ET Y e

ra on preé e orming anNsve It axe

audfl t axe de br o I
pOS,I tion agngul % %p(ts&%r t g out I SASAL'PV(S%%'{(YS I;éosm%?ggg% duhlp;%rtggtf)tfl lg.lur']‘gﬁséﬂ
de {t rai tenment de’ |ng,pg” de(téﬁemezg‘)e,s‘gggr(ggc{,@r ise en ce quo |e tour conprend un
m)y’en (42, 48, 5%@8@“&5 ohled bdéﬁ@fou%mﬁ:‘eﬂﬂ‘%[ mdyBilja8 aik] Joy SRr bhvrBQisigh Mhdicatif de 1a
ang‘“' ai re dudi bosib Bfubird QiR bRR&T b [HRY WoBuREIAGAL [a totatibPédihdite brod dt addits@pport
broche et dudi §e SiiRRYelvrélQutdal QR afb RAKERE; R bd @uedudi t axe de broche ; et
en_ge que«n40 le moyed déDitimettaietsighal letntidy pder 1Giteyhad foRIdsdiGOiybaLx raiichtitd dedladi@r
a | 2} f oi s | esdpdsiiors argynigitexdel padé-owit sufvant dbaiit bradht beitp sigratnf iodicatis gia lagliter mositien angulaire
por it e-outil sududitrsupdogdet pidge c'oetvrd asmii twlitsike)de birctieneli poart produirelan sigel e mise on
posi ti on angul edurre pour commander ledit déplacement axial dudit support de pigce d'osuvre (10) par rapport a
ladite broche, ce par quoi le support de piéce d'osuvre et une pidce d'oeuvre quelconque maintenue
45 par ce moyen sont déplacés axialement dans une relation prédéterminée 2 la fois par rapport 2 la
rotation du support de pidce d'oeuvre autour de I'axe de broche et par rapport au déplacement du
porte-outil suivant son arc de déplacement pour former, sur la piéce d'oeuvre, une surface asphérique
prédéterminée.

so 2. Tour selon la revendication 1, dans lequel ledit moyen de déplacement (26) comprend deux éléments,
le premier desdits éléments comprenant un élément magnétisable (46) et le second desdits éléments
comprenant une bobine électromagnétique (44) connectée pour recevoir ledit signal de mise en oceuvre,
'un (44) desdits éléments étant fixé audit support de piéce d'oeuvre pour déplacement avec ledit
support de pigce d'osuvre suivant ledit axe de broche et par rapport & ladite poupée fixe, et l'autre (46)

55 desdits éléments étant fixé & ladite poupée, de telle maniére que lesdits deux éléments se déplaceront
I'un par rapport & I'autre suivant ledit axe de broche en réponse audit signal de mise en oeuvre.
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.%wjit support de piece d' oeuvre autour dudit axe de broche, at pour

g oduire un signal de m se en oeuvre pour comander |edit d6placenent axi al
 d|t support de piece d oeuvre (10) pap.r . % | adi te broche, ce par-

i | e support de pikce d' oeuvre et unEP8%§§§% Bgeuvre guel conque

nt enue 45 par ce noyen sont d6pl ac6s axial ement dans une rel ation

,Dd6t ermnne &l g, :};.leﬁn RAEvhABRG 3, dand BqubOb@ dr@RerlibrRHPRPfils MRl RESSe fixe ot ledit
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(@) { c-outi| suivagge FUoché-6t pErashoR b MaRdTBIIbsamelr former, sur |a piece

peuvre, une surface asph6rique pr6d6term nee. so 2. Tour selon |la
Bl endi cati o8 14. danSelbied svbndicaibh 13, dERY BEueriBditkB fna 6lHEN bst (iX0Judic QUppsredechidte doeuvre
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fb| acenent ®wvec [fixediar ursmewen permeitaniyp déniacerhent (siatifedo selbivehsvivant dadit exedecoresbe.
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Bl 6nent s et ant &1 Yevraselondiute aypisape deﬂéevprguqa@nmrﬁcge@teﬁ@nq Bge! tlagitpgort de pigce
@ 6nent s se dépl a&’é’F‘UFﬁes} moNe iﬁ‘éfad'FeaHS??B? par 4in oy Rouvaat #irg ephi qecigon elastiguey(@2, 38) pour

bche en rGP ONS ep?ﬂm r I %Ppmag Eﬁ %ﬁ\pfaeméce d'oeuvre (10) aut uf d'une. po&tuon axiale
- FY 5« predet rB' b""?'%a%f dppiaseggatdPY dvdl SPRRVB 8 iPEST 7O%VS ParyEpRer audt
quel Iedlt prem‘a’ée’rcle °«§ est fixe a ladite poup6e fixe et ledit second

!‘l H?ni:l eztll jlla)ri?te E’ou ! tlonsluuRQ ue E‘és rg\{enéj ca?gnlévr%?gg tg%ed :% éréjerggqmo &V Qraltemeﬁlt de
- on ifler |G 'si -outil e
gm ; {a ulau y (5 CQQ%QJM a@/a& En é P é} fE@Q dt‘? fil sou:autet '

| T-our selgn |a, fgg
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y = K(sin2(¢/N + P)) A,
pour
_ 20 :
\./ = (90/M)° a 180' et pour¢ (180 + (90/M))°

jusqu'a 360, oll K est un facteur d'échelie, M, N et P sont des constantes et

25 A =4r%os?0 + g2+ 2rs- r’cos?© + s2+2rscos ©

oll © est la position angulaire dudit outil de coupe suivant ledit arc de déplacement, r est la moyenne
de R, et Ry, et s est égal 2 la différence entre Ry et Ra.
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