0 093 771 Descrl ption
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wi dth of fi elad DistantdEonpr ogr essi on zone, a substantially inproved bal ance
bet ween asti §mitdgesasieredneli stortion in the field of peripheral vision to
render % cl eg U@P tb&?l"f“r‘%ﬁ’“ﬁree wi de vi ew when | ooki ng through the Iens.
This is achi gvg whe formulation of the progression corridor and a
bl endi ng of t:he;pw,@wr,gﬂaplan@s.&grdglcdor with the peripheral area, using a
cosi ne funct Gorower peafherabgbnk A dutsideclt t ached clains. Figure 1 is a front view
of the %8urface fromwhich a |l ens of the present invention is cut out

showi ng t he Thamewpsintz eNBSeriitidRicntdbsérBed bbldwife tha etinlilaé Alatifdkhe Fndds &, &2 ; ,d%d
graph of Ghendorticuprit B @& apdEen thexanvegsidaoXharek.t i on | ens. gure 37s

graph of the™edeyiedn e s’f‘?Wﬂ'ﬁS’rﬁ'ﬂ@T'sthe progre55| on zone of a lens of
the pregent 40 invention L | N.F S a graph of the
measur ed val ues of the po%r ?P‘l%? 3% ﬁng&"é 2 diopter addition.
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mar ks teher eon. For purposes of explanation, the convex surface of the |ens
i s chosen as the progressive addition 45 surface. Referri ng now to Figure
1, the zones are described as follows: D stance Zone B Progressive zone
50 . C Upper bl ending zone D Reading zone E Lower bl ending zone F Upper
peri pheral zone - outside C G Lower peripheral zone - outside E 55




The new points of the enbodi nent descri bed bel ow are the fornul ae rel ating
the zones B, C, E, F, and G and particularly B, C and E on the convex side
of the lens. The fornula i.n zone B, téﬂagéirﬁ" corridor is 60 [err] = 36
[ er N Where X is the coordi nate perp rrto the paper, and & = the -

formul a for theidi Shati@ofakikd ith theNddgitie® ol sbwe frbiahd oistanteao trer readirmpiverc®, in a
hyperbol a, aiopisabol a or any fornmula rel evant to good di stance vision. 65 2

0 093 771 add 38 Cis a constant
connected with the addition of povver frW‘dr stance to the reading
portion ifh dio t%l‘é.M: add 324 x 103 0O< p coordinate Z g>0 y =
coordinate y 1P coorginktg® t cCOrrection term to satl sfy boundary condl tions
wi th distance @amtl on = 500 500 [err] 15
[err] " {'grcoc]rdlbm V] [err] 20
1000(n - ¥) r PL P2 n =
refractive i nd%xc%fe“t%' e’f"ekgatﬁ&%&’%déw °°5‘ﬁ6°"§§"t§ distance portion =)
[err] [err] [err] 30 1 500 500 [ (1 +d2)g + (1 +
e2)f-2deh - 3 [err] -(ersfe~r}fer2=yiert] 40
[err] [€fr] [err] =[err] at, [err] =[ewr] [erA 50
[err] [err] [err] [err] 55 ' [err]
[err] [err] 60 A= A0 - [err]=[err] [err]
[err]
20 1000(n ~ 1) 1 1
o Ap= ———— [ —_— — ],wherein
2 Pi P2
I n = refractive index of the fens material, and
25 '
1 1 [(1+d=)g+(1+e=)f—2deh+

2 2 2 2
0, 21+d2+ e /T1 + diig + (1 + €A — 2den)? — Alfg — hA)(1 + o2 + e?) }
30

1 1 [(1 + d?g + {1 + e?)f — 2deh —
25 : ;; - 2(1 + d? + &2 ‘//{(1 + d?g + (1 + e2)f ~ 2deh)? — 4lig - hz)(1l+ d? + e ]
at, y=0
. 4, = (_)
40 92/ Z=0
2= %5
oo *
8z
: . e = ——
ay
3%ty
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60 o2
2%,
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65 [err] 3 0 093 771

39 The = [err].The formula in'zone C [err] =[err] where X2' = fornulation
in F'5 X2 = formula in-central corridor B [err] 10
[er.r]&ferr] =[err] 15 3 ) Iaerr]
The formula in zone F. [err] [err]:[grP? 237R/| and N are coefficientdYchosen
to optimze the distortion propaimzess) +&yxzt-ler saRAR -3 before 25 V = is
a correcti &re foenyla ingodeB:t her i nfluence the distortion properties. The
formul ati on for zone D. The equati onXef<ofiXeat fphere [err] = [err] 30 [err]
=[err] coomderaaxt'e- ofmdildten@eter of this sphere [err] =Z coordinate of the
center of t hiX% =sforreyizinRphtral ¢omrilon8 of this sphere [err] and [err] are chosen
such that in the y = 0 neridian the qircul ar yi-y.ersecti on of this sphere
with this 35 neridian is tangent Wﬁile[ceisf']f)—at- = [err] The preferred
enbodi rrent of this invention is a case chata¥te¥i/zed by preferred constants
p, g, r,7aM N [err] and k. The constants C and RR are conneghesl ¢ £k the
addi ti on of Dower between the distancé portion A and reading portion D.
They are not critical for this invention b tyrmv or the different
additions. The fornula & is not d!FﬁL@:&lC"? T —the venti on, but relates to
the basejicurve of the 40 distance portion, Bivialg it a certain val ue.
These base 1fififsia ABnst:-andardi zed in the conmon | enses now available. In
the case where a sphere is chosen for the distance portion, the fornula for
&is [err] [err] 45 Where [err], isMhe NaHius of curvature of the

di st ance, port| on surface (convex) Xz'T-hr'sZ"rPS“r'hé&*pYeferred enbodi nent forthe
dis ance portl on. In the preferred emfodi me¥t the constants take the

fol Ng val M&Rd NRrecobficieitd cidlen to opfimize the didtoidn %ro@gqést' on in progression
corridor M = &% the same as before 65 [ERR] 2 N O 60

[ ERR] =2.25 nm Y¥2is mrmno[\ @;qrnn]tc:furt&eanﬂmmce the distortion propemes
' The formuiation for zone D:
The equation for a sphere

X3 = Xg JRR —(Z~2a2

Xa = X coordinate of the center of this sphere

Zn = Z coordinate of the center of this sphere

Rg = radius of this sphere

Xp and Zg are chosen such that in the y = 0 meridian the circular intersection of this sphere with this

35 Mmeridian is tangent with (Xp).o at Z = Z,. _

. The preferred embodiment of this invention is a case characterized by preferred constants p, q.r, M, N,
Yir Yzr Y3, Yar Y5 Yoo Zor Z1, Z2 8nd k. The constants C and Ry are connected with the addition of sower
between the distance portion A and reading portion D. They are not critical for this invention but more for
the different additions. The formula & is not critical for the invention, but relates to the base curve of the
distance portion, giving it a certain value. These base curves are standardized in the common lenses now
available.

In the case where a sphere is chosen for the distance portion, the formula for & is

45
' Where Rp is the radius of curvature of the distance portion surface (convex). This is the preferred
embodiment for the distance portion. In the preferred embodiment the constants take the following values:

30

40

p=11
q=1
50 r=15

1.22 X addition in progression corridor

<
]

85 n-1

X (Z‘ b Zo) x 1000

N=0
yi=21mm
y2 =50 mm
y; =4.2 mm
vs=7 mm

ys = 50 mm
65 ys = 14.56 mm

60



y4.7 mm[err]= 50 nm 65 [err]= 14.5mm 4 0 093 771 ‘

40 [err]=Omm[err]=12 mm[err]=[Qu7uZ2 18 mm[err]= 0 The formula for zone
E: Jlerr] =[err] 10 X3'" fornmula@g @9zx@r Glerr] [err] '[err]ég[err] 20
[erg} [err] 25 [err] [err] The formula of
zone G [er%jze/f,%"mi s a constant The boundaries: These are defined by the
plane Z = Zzdekdmmati ng the distance portion fromthe internedi ate zone.
The plane Zk=0Z, defining the boundary between the internedi ate zone and
the neas portion. The plane perpendicular to the paper containing the |ine
[err] 40 The formula for zone E: [err] 40

[err] [err] The plane [err] = [err] ,'[hgxp_k_%rsg, per pendi cul ar to the paper
containing the line [err]= [err] 48% = “"Whe®*l ane [err] = [err]. The plane
per pendpcul ¢ < RBrohddefopapes containing the line [err] [err] = [err] 50

[err All the powers are in diopters and | engths i nqmm The factor 55

add 324 x [err] The addition takes |pl acer(be\tvvée ZI=0and Z =12 and is
expressed in diopters. 60 & 1jI'enehs § For I]a havi ng the general form
of [err] [err] 65 results in distortion praperti es, FEd <desr i bed as '
fol lowd? 5 s [ ( V-V«)]
2=3]|1+Cos{n
. - Yemvall |

20

Y~ Ye
G,=%{1+Cos(n )

—ForZz22Z,

\L/ | Y-y
~ _ Gz=%[1+Cos(n ")]

20 The formula of zone G:
. X=X +W

W = is a constant
The boundaries: '
These are defined by the plane Z = Z, delineating the distance portion from the intermediate zone.
The plane Z = Z, defining the boundary between the intermediate zone and the near portion.
The plane perpendicular to the paper containing the line

35

Ys— Y1

IYa= Z+Y1 N

The plane y, =y,
The plane perpendicular to the paper containing the line y, = yg + k(Z — Z,)
45 The piane yq = ¥s.
, The plane perpendicular to the paper containing the line

-YB_Y4
Yo = Z-2Z, [+ Y,
2, -2,

50
All the powers are in diopters and lengths in mm.
The factor

55 add

o ——
324 x 10°

The addition takes place between Z = 0 and Z = 12 and is expressed in diopters.
60 The blending formula having the generat form of

Y~ Ya
%[1+Cos_(n . )]
' Yo = Ya

65 results in distortion properties, best described as follows.

'5



0 093 771 41 A horizontal line
distorts into a cosine shaped line with a certain anplitide. The advantage
of ._tqle cosine distortion is that apgroachl ng the center of the eye's f.LeI d
of VPew of distortion decreases rapPd093 IZ long as the anplitude of 4(

distortion i &h&gp&talgﬂet Q‘tslAtgL 5°§m§}h§£ Qw‘tQL rtgrﬂgﬁmh d@eth Qévg'iita q(?{hg be
consi der e@isiion/¥ thf dpprddeRing e bemter &b Hidlllofd d/%f bifokiDPadeRbicd kapitfy dS
i nsuri ng- kiessnptiiugé ofthd distotibo B&Eptiwathinhienits 8T fiudtan Gdlerdnee athé @IALIAdId Cdn t@fcoﬂishiéred

obser ver . offihigedf Btcosine difitartien adhetovkeanptimizatioh dg nsyring dess ditottiqe pleseportiee qgpter of
distortfo ;grr-afaqn of the gl sgwf; Thisjeuuiag aﬁewwe fepljpaaatiTi e werg o igiartipp.arall. Thig
prior art TSREL #3&33%1{{1% 1 5@ H&rpgree esyanﬁar.gof%rrwﬁr..n&ofrﬁmwa Qf

strai ght lekigfdinglhe itarcs BéHidrGAY HNE makify #lé BibriMgRoR ekl rARow B dabk
peri pher y Tuhiahréngtedeesig thie Rieininy tﬁlﬂ\ilaﬂa@ oFaiestionasrje distoition\evan thoadivsumatl.. This Idetomon

f anni ng°l exeeeds tnemlsmreom‘f emqn rerﬁngr Tie extersionef thaﬁ'ﬁteme|peworsm?éh%negp*vmw'ﬁwn
even t hou Fr’ Ug'ﬁ’éﬁ" fling ‘H‘r‘,ﬁ eve%%g/@edq;* Q '{" f‘b’fhe E'f“
en N int

f M
bl endi ng. d‘tfya.o% Rl hdd Leafr a h?u Jﬁ’ef '{eﬁ Fﬁs
abrupt bl enectisiehions MEthe Rk a&. en |ng zone very obvr ous at all tines.

bl endi g i s IhiFigttee the n5l¢ulmmdrebywtfdm 2cddoiticrelend is MjowN, [err], [err]
[err],[err] 'aﬁtsumeérrh p calgpgptad astiomaysm efjthR/peog(pssienczont ong P g ity lengds shapn.
peri phery 8@10%% giadrahshamnaibe Meptyred giuet ot the PAWSE B TRio\RdTnseea R ving Br2digprer
When M = 8 2RdhioMe%, fe nRaSHALLRIdEsRRRR"2 didib 9BYEIIShst 16grblisioh QérdeliOgigerl N t he
far perzlopher%rt%EXplanatrdnrbf fre GHyeRioR, thé ddRvexdens Bikrit©RlasiRYEbed a3 \Wadify thélprdgressive
addi ti on leeditonipgopettiesihe $amefeaghingardliestfbrahcncave atrtack, hgttin grsa;tasesmvm‘ncet $hgula
pr.ogr essi Bﬁ""ﬁa ar sp s'ansznmmrwpbwlséﬁshthstcmmwfw FG?‘PZFS?%E' ggﬁr"e“"ﬁl’i
S 10" RS R DAL F T

e

di opt erzsa relecsnow mer 36 rypikal Hc&) BREre Famk. m&sta
addi tion lesddse theprsre@mer&stmoﬂeaneosn&ngsnveératwefb the wedré@fs efdle expl anat i on of t he

i nvention, the convex |l ens surface was descri bed as having the progressive
addi tion rﬁ"@'p%rtles The sane teaching applies for the concave surface, but

in this,case, gl | ovance SN R BiSard-Obori O R) it Lrhmsd.r Jinab] K35
such t hat beeaﬁ%ér'&eawf 2 Gl B r@ss%?értf’r?a Bhathat o %&e o ioBsafal
the art | emsmee @f ardieadhg@saibhs (DNshanttemad MRtat [94i0 vdnthe! cp&rﬁﬂﬂﬁﬁﬁlﬂeﬂﬂﬁd k;sxzoae tehe

pr ogr essi \neightduéasirehiren tHegeferenge ptane tv Zkimmwbl@\'\tshe orientation of the
progresaslve surface relative to the_wearer's eyes. 25 Figure 6 shows the
rel ati v8 pl acenment of typi cal permaﬁbnf‘ 7 Ks on the I ens. Thus the marks
10 and 12 enabl e the practi ti=0fp@z L4 PERREL &)Y, ARSI t?,pn lens relative to the
wearer's eye. Cainms 30 1. A progressive power l'ens having a distance
portion (A) &formuleottbpdistactemortieadi ng portion (D) at the bottom connected by
a centrédl cdrPiRflen BE) tafitishebaundane cqrditiens witlr diganceipeftionet ges snoot hly into
sai d distance (A) and readi ng portions (D) characterized in that said
central corridor (B) is defined by Xgas the,hei ght neasured fromthe
reference plane (y, Z) in mugs dgliaus_85 . _2_7z
[w] -“ferr] [err] =[err] & fornula of, the distance portlon 40 t
correction termto_satisfy boundary conditions with distance portion = 500
5002 - ([err]=46Y_o A A
[err] =[err] Z=0 58 [err]=[err [err] = [err] az z=0 55 [err]= [err]
1000( n- 52) 1 1 [err] = 60 ‘
‘[err] n = refractive index of |lens ﬁr?t Li[gerr] and [err] are principal
radii of the surface defined by [err] rdinate of y 65 Z =
coordinate of Z 6

55 1—(Az)2 0

1200(n ~ 1) 1 1
. A2 R eee——— — e —
- 6o 2 P1 P2

n = refractive index of lens material
P1 and p, are principal radii of the surface defined by t,
y = coordinate of y

65 ' Z = coordinate of Z



0 093 771 * C L M S *Ahorlznal orts into a
cosine shaped line with a certain anplitide. ﬁl I!Hil“ M the cosi ne
drstortion is that approaching the center of f Vi e of

di stortion decreases rapidly. As 00083a%7the anpl i tude of the di st ionis

Kept 40 01 Dy oD L %gmemﬁ&tém'a bl e dpg&rt%ecgsred

opti m Zggoni (e @ppréaclih s biéld bAVRWAP ikt idhy WK lor SS
- di st orttheramplnosedsf tﬁd)dlithﬁomemé;ﬂl’wmfnl itsaf mteriunaaslerembeoﬁe tdw f.abeafbeeo“ons.a' &

~ feature ?l"‘l@g thheowa#seqmqm aﬁesaﬂowmagapas"zatfontbhmsem\ne?se digtortipn slogartq e centergf | |

Thi s & egfenpio ﬁfrfaﬁ n;gaqq A usgﬂ giolves g wererarieelingsard! ‘“Tfﬁwﬁ'rel"ef“'s@f't""lae"ﬂ's@és t he
di stortl SW Xa o gheal %e BE1n8L 2R ohfD B kdhfing b siaiaRl 1B orlbly PRGN, bY
practi cahé rwm@x n@Qp ibtb SHecbafsheRONHilk Takihglihe biehdindBhé YehehayroWaind 8orogki Ng

t he Dbl emisk fmgmigommemy vunnaitwdmeaml obditenfixin sorhb distbainm eveg tHogglvesalli Thistdiwortion
vici nft grcﬁgg;éﬂggg%mém ogéﬁgeb%?@w%?g%eg?nﬁggﬁggﬁeﬁem tgmin Pﬁr'@t:m;g:i gﬂhl
di stort on

the ¢hoice d hen and e bl
of the BLaRBRGRn eket bAMI LI bEwas R saRbce e %[% %:é {i? g%d’iﬂ%omﬁte
makes t {he didtoetivis Mxh@ RAperipRéry. Obvi ous at al | ti mas The bl end| ng is further
I nf | uencedn Bigure Rethe badcubatedariowht tawfor aearad}im{netens] is slﬁca\mc] [err] and [err]. Wen
N = 0 and 'f/Fiaure 3t the calguistadi asisrnays [Rbthe Rrogfsssio "éf&’lié‘égm'd'ie 'EF’H"S' akin to
t hat . of @dﬁ"t‘FFe%'ts 39GREFNT0P L6 Meatieed Aven > e ‘U"eé W Rl O gpsesy PR ower
| aw governg F@m’é‘ 50khs triRhdubedRStidtbtibh Sorfady didpRdr 'a@&]@cfn)ﬂensl&ogressndnrkofé igyYiven.2, the
cal cub at ecFoplawe:Eplannfoﬁ)fhe inventind Ghd doBiex! 18 Surfa8e @EIMECribédastHagitg etea;ogtéasive
cal cul a@@dnoagtqum Fmﬁame tetahlen mvg¢sesryho¢pnzayneurfae¢ bat i thighkdse 4"9wanceneoqICS

r@gﬂe oréoin sxg_n g Zﬂ(f ! atmmsg'gaqeafraéﬁprﬁed[rﬁ thershase ‘ or
10 |ens9@,t.oﬁ %t W {i i«?of?"d'f"tﬂ Bob ebiie Surfoce Tellvito %%tg" i é@@?fﬁffi

ast | gsakigeres E)d'ws&hezr NQAQiIﬁEm fﬁ/b:@iﬂ pb@fafent Hfafkgbﬁﬁﬁllé?@ 78 theinfari@i19@Rd 1220
For t heerexigltin@bdtidoneofo drép@rly pasitivhilan reldtive tactberweacerisarye. sur f ace was descri bed

as having the progressive addition properties. The sane teaching applies
for thec BPcave surface, but in this case allowance shoul d be nade for sone
SIgNgei N 1NQ F U Ul2hUP fons RIAY o didncE BEHIGY @) RUAd B BRd RFdaaiRg PEraS™ @l af RS NET
t han cosym Jl%ecﬁ&cﬁﬁyga Qéntr%ﬁ&%? (d)m@% ok pbit& @Flegwmé@uegt?ddﬁny TRRY said
provi de dis@n¢seAkant repeling Porinnsg (DEchpracgries i tha said dentreiororrizior Bais defined by dess tho
enabl e hpightandaaurechirdrohegtferetre piane i ésisimreassigifvice rel ative to the wearer's
eyes. 25 Figure 6 shows the rela |vg 4p%acerrent of typical permanent marks
on the Iens. Thus the marks 10 an Al e the practitioner to properly
position | ens rel ative t ot,t=hEip@e-ag)er g2y §? +H2ai 1§y 30 1. A progressive
.power | ens having a distance portion (A) at the top and a reading portion
(D) at theisprelapithodistenseedtioy a central corridor (B) wherein the power
vari &8 and HEFYULEHIBFRHAY PIuREYY sendiions wih-dietence perigmT readi ng portions (D)
characterized in that said central corri 9.01'_ (B) is defined by X2 as the
hei ght neasured fromthe referencegg ane/ (¥p22) in mMmas follows: 35 [err]
Alerr]+&+t [err] = [err] -&,foa,m4 a—0F L he—di styane@ portion 40  t
corréttion termto sat i sfy boundaryAcondi tidns with di stance portion 500
[err] 45 ([err] d,2Z) +[err] [err] [err] [err]=
[err] 50 [te1=r(t].) 0-0 [err] = [err] [err] Z=0 55 ferr]= ([err])y=0
1000(n-1) 1 1 [err] 60 '
[errPPn = refractive index of |lens matetrlalo [err] and [err] are principal
radii of the surface defined by [qrcL Y ¥ coordinate of y

02 12=0

s A=(Ay=d

T0n-1) 1 1
A2= ——————— —.+_-.

60 : 2 Pi P2

n = refractive index of lens material _
p: and p, are principal radii of the surface defined by t,
y = coordinate of y

65 Z = coordinate of Z



65 Z = coordinate of Z 6 0 093 771 g?
* Cis a constant connected with the addl tion ofLIHMH I”glmcrm ﬂyl |stanc 1o
the_reading pertion in diopters. @ peB f94r] 14 . Alens
aCG—deI ng-to claim1 wherein the values are as fol | ows aI | other val ues as

in clai ,H 1§ -is g gonstant connected with the addition of power from teh distance to the peddinCparti@piph x

103 add = eﬁé addition of power fromthe distance to the reading portion in

~diopters. dapmxE14ll glerr]l r- 15 &err] [err -[err] 20 [err] = radius of

t he spherlcxalo surface in the distance portion. 3. Alens according to claim
1 or 2 havi®§ a bl ending zone (C) on each side of a central corridor and
hori zont alzl% r‘%%ced therlefrorrb eri gheral zone E‘ I) sai d bl endi ng zone (O
_havi ng t he® FIFRIFR4Ng P plaimy Liyvpareif) the yplugs afp a5 faligyvs aliqther valuss s inflaim AL ¢ he

hei ght neasured fromthe reference plge (y, Z2) in nmwhere 25 [err] =
formula in the central corridor icnem—X2 = fornula in the peripheral zone
inm[err]( [err]) For [err] [err] 324%nr®® [1+ Cos ( [err]) y = coordinate y

Cer 1oL Y T chefion efapef i {roistpge o epyelio spapg ot | 1711 40

C2x additigmn progression corridor M=n - 1 [err] X ([err])X 1000 60
n = I’efl’aCﬁEVle index of lens material [err] [er] 65 & fornmula of the
di st ance p0¥ﬂ$o -

&.= —VRD Yz—Zz .

[ 1]

20

Rp = radius of the spherical surface in the distance portion.
3. A lens according to claim 1 or 2 having a blending zone (C) on each side of a central corridor and
horizontally spaced therefrom a peripheral zone (F), said blending zone (C) having the formula
L X3 = f,X; + £,X3' wherein X; is defined as the height measured from the reference plane (y, Z} in mm where
25 X, = formula in the central corridor in mm, X3’ = formula in the peripheral zone in mm

Y= Ya
f,.==}[1+Cos(n )]
Yo — Ya

L]

30
For Zo Z= 21
Y=Y
f,=i[1+Cos n )]

35 Ys = Yo

y = coordinate y '

Z = coordinate Z
40 . Ys— VY1

: : Ya = Z+y,
Z, -2,
b =Yz
45 o= y1 =15
o Y2 = 15
e 2S5y, =30

-2=52,=5

8=2Z,=18
50

M N
Xf=-224+—~Z'+&+V
6 12
55 C.x addiﬁon in progression-corridor
M=
n=-1
-2

60

n = refractive index of lens material

0=C,=65

. N=ZO0

65 & formula of the distance portion



7 0 093 771 * C L M S * 43 v is a correction

termto further influence the distortion properti mll ording to
cl ai-m 3 wherei'n the values are as follows (all ﬁml I ﬂumﬂmcl ai rg'i

[ertd, 5 * [err] [err] [err] [err] O] 888] 710 [err]CSLA"Ieﬁs accordi
to any precegingGlabMdaV And LRI ii%ifons bl each side of the
readi ng pOFtn&lez ﬁt; @cﬁﬁﬁgW&G:m the&ﬂﬂﬁs?%a ﬁ?@@n&a&lv)ﬂuﬁﬁéﬁﬁaa.m 3):

therefrom said bl endl ng zone on each side of the reading portion having

the formul a [’1@?2 = [err] + [err] wherein [err] is defined as the height

rreasuresfronYzﬁ’aihe reference plane (y, Z) in mm[err]= fornula in the

readi ng portyan,Tn mmferr]= formula in the peripheral zone in mm 20

[err] = [ergl=ferr]=[err] [err] [err] .

k(Z )Y - =42 For [err] ([err]) y = coordinate y Z = coordinate Z [err]
[err] 1 k(B=0Terr]) [err] [err] 40 [err] - [err] [err]=

(Z [err]) + Eeﬁ”e]'ns Ic%rﬁn]w ic[ errpl'ecécﬁn clgm[r%rHH K[b%F\él]'léZO%e (18 1oh JeacdGide€dt e réadicl I ]

2 50 [ ergohiof () @kd d pefiphdrat kdnk (@d.dh htify spBeB trREr0 Sdalibletding ;oA bn ddcRiside df the
X([err]) xeddi@@odion having the formula X3 = G,X; + GX3’ wherein X; is defined as the Height measure from

ref ract i,y ¢hd iqfeeepcegtlariedn ) warerial -2[err] 5 O[err] 565 "N [err]0 8

X, = formula in the reading portion in mm
X3' = formula in the peripheral zone in mm

20 | [ Y = Ye _1
Gi=3]1+Cos|n )
h Ya =~ Ye
. - ForZ,<Z <2,
H Y~ VYa :
(& _ Gy=13 1+Cos( ]
25 . YQ—Yd
1 Y~-Ye 7
Gy=1} 1+Cos(n )]
30 L Ya — Yo

= ForZz1Z,

G,=31|1+Cos (n )]
L ¥e — Ya
35

y = coordinate y
Z = coordinate Z
Yo =VYs + klZ — Z5)

Ya =
40
' Ys = Ya '
Ye = (Z b 21) -+ Y4
22 - Z‘l -
&J‘ 45 0=k=5
2=y, =30
ys = 15
Ye =2
8s2,=18
50 2,28
M N
Xy=—224+ —2*+V+&+W
6 12
55 e . .
C. X addition in progression corridor
M= :
n-—1
X (Z; — Zp) X 1000
60 2
n = refractive index of lens material
-2=2Z,55
0=C,=5
65 Nz0



0 093 771 & fornula of the distance portion N

44 V is a correction termto-further influence thejgy rties. W
= constant 6..- A lens according to cphapgsS7pperein mummlﬂmwummﬁ fol | ows
(alvlvothe;r values as in claim5b): [err] [err] 10 “[efr]t[etr]® [err] [err]

. [err] '5 g fermidia pfane Jisthiat otianspr uche 20 1. Brillenglas mt stufenl oser 44
Br echkr af t ar¥dep aergpction termefofertheoipiyencartje distdriet erepéttiesnt ei | (A) und ei nem

unt en angeorvglgecgrgspnl_eset eil (D), die mteinander durch einen in der Mtte
angeor dngten Zw Schent ei | (B) getrennt sind, in demsich die Brechkraft
verandert UnRdaGRE adtbain td Baife WwieRdidihe VhludsAte 4416l10d8 MhiiloBRPlidics af I)ciald € geht ,

dadurch gekennzeichnet, [err] der in der Mtte angeordnete Zw schenteil (B)
durch die 2%on der Bezugsebene (y, Z) aus in nm genessene Hohe [err] w e

folgt definewE7ist: [err]=[err] [err]=[err] 30 [err] die Fornel fur
den FerAf ei IVSEéﬁ t ein Korrekturterm zur Erffullung der Bedi ngungen am
Rand des Ferﬁjt;e,lzfjs und = 35 _ 500
5002 A, z,=18A, ist, 40 [err]= [err] [err] [err] y=0 45

[err]= [err]C=e%22] =[err] z=0 50

1000(n-1§ %E9 1 [err] = 2 [err] [err] n = die Brechzahl des
Brillengl asWEPkst of f es ist, 55 p, und P2 Hauptradi en der durch [err]

definierten Flache sind, y die y-Koordinate ist, Z die Z-Koordinate ist, C
ei ne i n DiraphtanspfuicRé1gegebene Konstante ist, die mt der Zunahne der
Brechkr af t vgnB _(IjlemI Fer_tn;tgfi Il zquem I?tqsdet eil in Bezibgtlung sdtzeht;F 610% L([Fjlfgrr]
[err [er r] . 6 Tl er@ 399!3 fn oser r.ec ra a.n erpngcmqgme o] angeer 'etEB fl‘rl e V‘I%
-ein nten rdnet ( mite er,.dur en in. der tte . angeordneten
nach Anspi{iaf e wf‘?ﬁ sﬂ%%ﬁiﬂs@cﬁ@ﬂ St e Ty (?Jc:lltrggléféﬂi%de]c ﬂL:&Ieug:)U lal e
anger en  yeseteil (D) ibergeht, dadurch gekennzeichnet, daR der in der Mitte angeordnete Zwischenteil (B) durch die
' 25 von der Bezugsebene (y, Z) aus in mm gemessene Héhe X, wie foigt definert ist:
Xz = t1 + &+t .
t, = C[p{Z ~ 3P° + qy*(Z - 3)* + y*(Z - 3)]

30 5 die Formel fiir den Fernteil ist,
t ein Korrekturterm zur Erfflllung der Bedingungen am Rand des Fernteils und =

35 : 500 / 5002
—(tz+d1z)+—- —\/2—22
A, A,
ist,
40 =0
tﬁ = (t1)‘z,;0
R ’ d‘ = —
% S sz /z=0
ot -
A= (A0
000(h~1) 1 1
50 Ay —— ——
2 1 P2

n = die Brechzahl des Brillenglasswerkstoffes ist,
55 p, und p, Hauptradien der durch t, definierten Flache sind,
y die y-Koordinate ist, :
Z die Z-Koordinate ist,
C eine in Dioptrien angegebene Konstante ist, die mit der Zunahme der Brechkraft von dem Fernteil zu
dem Leseteil in Beziehung steht,
%  o<ps14
qz0
rZ8.

65



Verte wie i mAnspruch 1): add 5 i C 324

x 103 add die Zunahne der .Brechkraft von dem Fern““,“lmu I“lell in

Dioptrien 10 - [err] [err] [err] [err] [err] = ! che de

Fergateils: 15 3. Brill engl as nach Aﬂsmml oder 2 if dem™uf jéder Sei

des Zwi schenteils eine M schzone (C nt b e

Unf angszor‘& rf "' %@éwp’”ﬁ1 "aé 2"l\ﬁ E%gmegﬁ %}73’ ‘ﬁe O\?s"%g{;& s}ﬁgq?"e%fe%m
a

|e|

+ [err] h err] die von der Bezugsebene (y, Z) aus genessene Hohe
in mmist, X2 d| e Fornel fur den zentral esd Zwi schenteil in mmist,.[err”
die Forrml fur dle Unf angszonme in f@wist—20 [err] [err] 25

[err] 30 die y-Koordinate ist, 324Kd%Z Koordinate ist [err]-[err]

[err] = [erul NJ‘ fr,,L.T,{aeegg[,]B,e%?.,ﬁg ldemwnleuL@aJd Lds6ted b distisidh 40 [err]

[err] M err Brechkraft zunahme i m Zw schenteil M=
SO [errfon = Br1echzahl des Brill engl aswerkstoffes [err] 55 [er] [err]=
Fornmel fur d¢&1Fernt eil v = ein Korrekturtermfur die weitere Beeinflussung

der Verzei chman sel f t en 4. Linse nach Anspruch 3, dadurch
gekennzei chn = oLf g Wi e {gol gt sind (alle anderen-Wrte 60 w e
R elﬂ e es Fern
i m Anspgpuche ‘37 [d T ® - [err] 10 0 093 771
3. Brillenglas nach Anspruch 1 oder 2, in dem auf jeder Seite des Zwischenteils eine Mischzone (C) und

im Horizontalabstand von ihr eine Umfangszone (F) vorgesehen ist, die Mischzone (C) die Formel
X3 = £, Xy + f.X§' hat, in der X; die von der Bezugsebene ly, Z) aus gemessene H&he in mm ist, X, die
Formel flir den zentralen Zwischenteil in mm ist, X3’ die Formel fir die Umfangszonme in mm ist.,

. f ‘[ c ( v-v.)]
P ' y=3]1+Cos| 1t
\-f' Yo = Ya )
25 - FirZg <252,
Y= VYo :
=3l1+Cos{n )
Ya— Yo
30 y die y-Koordinate ist,
Z die Z-Koordinate. ist
' . Ys— Y1
Ya = Z+Y,
21 - Zo
35
Yo =Yz
0=y, =15
2=y, =30
40 ~252,5
8=Z,=18
M N
Xy= -2+ —2+&+V
u 45 6 12
C.X Brechkraftzunahme im Zwischenteil
M=
§0 S n-1
’ X (Z, ~ Z,) X 1000
2
n = Brechzahl des Brillenglaswerkstoffes
0=C,=5

&= Formel fr den Fernteil )
v = gin Korrekturterm far die weitere Beeinflussung der Verzeichnungsemgenschaften.

4, Linse nach Anspruch 3 dadurch gekennzeichnet, dal die Werte wie folgt sind (alle anderen Werte
60 wie im Anspriche 3);

v, =21

Y. =50

Va = 412
65 Zo=0

10



2rr] c*c . L N SiJerr]
[Brr] 5. Brillenglas nach einem der vor hergehenden Anspruche, in dem auf

J {_der Zeite des Leseteils (D) eine M gchg n9 4B unﬂ m stand
v,'_r: i hr eine Unfangszone vorgesehen i St, |e M schz Ilmu "Iﬂﬂﬂ te de
L’séfells die ferrel [err] =[err] hat, in der [err]*di%e Von"def =
Bezugsebene (Yg=Z)22aus gemessene Hohe in mmist, [err] die Formel fur den
Léseteil in mMYESt, 10 [err] die Fornmel fur di e Unf angszone in mmi st,
[err] [erE] [eirslllléélasnach einem der vorhergehenden Anspriiche, in dem auf jeder Zeite des Leseteils (D) eine

Far [err] [ eMigchzongKd) Juh& ik HordntaRbstdnd [V fitlr e[nerU'n]far% one vorgesehen ist, die Mischzone auf
[err] y di e;qﬂenl@:ethedemmeulsslte Fodikl X3 = GX,0H GXZ-hn o dibr Kadievansder Bz§zegse!>enfeéw Z] aus

[err] = [ erm@pmpsse erpr Y. =

( [err])’o+ [e%rjgﬁirme ur ?%l"‘r m gty [err] [err] [err] [err] [err] 45
(

[

Z-
5 [err] =[err recﬁ?‘r’aef'f'?tﬂ?\g me imZvviaghenteil [err] X
[
e

rkstoffes [err] 60

err] - [err]) x 1000 n =Brechzabhl s Brifdlgngl
rr] = die Fornel fur den Ferntdhl=}|\V eCos lﬂo-r—-r—ek@}rtermfur eine weitere
eei an ussung der Verzw chnungsei gengchaften Yarmde. ine Konstante ist. 65
093 771'%6. Brillenglas nach Anspruch 5, dadyrgh gekeiinet€fifet, [err] die
rte wie folgt sind (alle anderaq=# \Mecds§ avie— M Anspruch 5): [err] 5
[err] [err [err Yo — Yo '
20 i
Y=Y
G,_=%[1+Cos(n - )]
. ) Yo = Ye Firz22
b‘ 25 ) . Y =Yg i Ure=s
Gz=§[1+Cos('n )]
Ye— Ya
y die y-Koordinate ist,
50 2 die Z-Koordinate ist,
=ye + kiZ - Z,)
Ya= Ys
Ye — Ya
35 Ve = (Z-2)+Y,
Z,- 2,
0=ksS5
40 22y, =30
ys =15 '
ys =2
8=2Z,=18
: Z,z8
L MoN
P, Xy =—22+ —Z°+V+&+
?w : 6 12
50 CsX Brechkraftzunahme im Zwischenteil
M=
n-1
£ - 2
E 55
: - n = Brechzahl des Brillenglaswerkstoffes
-2=2,55
0=C,=5
NZO
&0 & = die Formel far den Fernteil,

V ein Korrekturterm fiir eine weitere Beeinflussung der Verzwichnungseigenschaftén und
W eine Konstante ist.
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[err] [err] 10 [err] [err] Revendications 15 1. Len“,tll e a puissance

vari ant progressivenent ayant -une partie (A) de vision g’ﬁ"’ﬁw’lﬁm

une partie de tecture (D) en bas rel¢a€€%p€§ un coul oi
l equgl |a puissance varie et qui A progr essi venent A 1Ma parti e de

vi si on el oi grReBrileAiasHact ArsBrueR b, daBurblPgdkiinkdithRet( bk, diC AR WRITHIGEMARICAISEE 47
| e coul oi rwesivieah Apsprucesi: defini par X2 qui constitue |a hauteur nesuree A
partir du plan de reference (y, 20 Z) en-mmde | a mani ere suivante:
[err]=[err] [M#@ = [err] 25 & est la fornule de | a partie de vision

el oi gneest ex®=yn terne de correction destine a |la satisfaction des
conditions a I tes avec |la partie de vision eloignee 30

500 [quhzﬁgrr] [err] A A 35 [err] [err] [err] 40
[err] [err] ngaar] [err] 45 [err] J[err] n est I'indice de refraction du
mat er i aurede Kh=ﬂéﬁt|lle [err] et [err] sont |es rayons principaux de |la
surface defrj}§ ar [err] 50 y = coordonnee de y Z = coordonnee de Z C est
une const ant 8liee a |'addition de pui ssance de |l a partie de vision

el oi gnee apévandiatibrse de | ecture, 55 en dioptries: [err] [err] [err] 60 2.
Lentillesselon | a revendication 1, dans |laquelle |les val eurs sont |es

sui vant es (t Jukeatillel agwissance wamammvmeamar@em e%ﬂﬁé) ‘I’ea}"%"é\ﬁ'.ﬂ'mﬁ pRypRyt gtjune C=

ad 65 partie de lecture {D) en bas reliées par un-£9 @vf 3213 quu @tggs(?m e at qui se
d t.a la parti rtie de | ra reeencw

odai 1 on ELSSHELIIA AT B fas rar,@u st e b

partie 0f Zeaimth ae [a@hdnlerd Rivafte err [err] = rayon de la surface

spherique dans |la partie de vrsron eIorgnee
Xo=1t, + &+t
t, = Clp(Z ~ 3P+q¢a—3ﬁ+nﬂz—wl

i

25 & est la formule de la partie de vision éloignée
t est un terme de correction desting 2 la satisfaction des conditions aux limites avec la partie de vision
éloignée
30 . 500 5002
=~ (to+ dyZ)+ — ~ _— -y
' A, A
.35 t,=(t, )‘Z’:g
Bt1 y=0
. d1 = —
40 aZ Z=0
=AY
1000(n - 1) 1 1
: . 45 Ay = ————— — —
s\-/ 2 Py P2

n est I'indice de réfraction du matériau de la lentille
" 1 et p; sont les rayons principaux de la surface définis par t,
50 : '
: vy = coordonnée de y
Z = coordonnée de Z

Cestune constante reliée a I'addition de puissance de la partie de vision éloignée a la partie de lecture,
55 en dioptries:

O<p=14

qz0

rZ8.
60

2. Lentille selon la r-vendication 1, dans laguelle les valeurs sont les suivantes (toutes les autres

valeurs étant celles de la revdications 1)
ad
C= ———

65 324 x 10°
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3. Lentille selon |'une des revendications 1 et 2, ayant une zone de
jonction (C) de chaque— cote d'un coul oir central Ummmnmﬂlmmmgl que
(F).gue en est di stante horl zont al grygs3 779 zone d ayant
la fornule [err] = [err] [err] dans IaqueIIe[err eSt ‘defini® comme et §i#t
| a Raut eur 4888 4Hd@on pé &ﬂssdﬁbel‘eﬁfd&b&rﬁcﬂb lo Yartid le @slonEvigmedda Pattie de0pamurke dans | e
couloir centpr=atr en mm [err]" = fornule dans la zone peripherique en nm
[err] 15 q=1 [err]= [err] [err]-[err] pour [err]

[err] [err] Ya Yby =
coor dorfhee =2° nQéWQQEU@%ﬁheZ:qL@Jarnl ladpartie de vision éloignée.
[err] [err] err] 30 [err] [err] [err] [err] 35 [err] = [err] [err]

addi ti on dars Lénglicspiondune dbs reeadjicatiosi 1o 2A®ar[teme jonn derornctd:n(t@ ddehageé r@a€ tuon
du materi aw'%recer\te?]lpeme|21;('re§°fzre'eﬂqu75[‘ ’lenrf; 5&"& mg?%t?!ee’edwzlza" %mprceorp@)

. Vi si .0” '8l gdgbgéj n@gfyné'ﬂ \Y c%; ‘grﬁwl dgrﬁgg g‘cerﬁra @g f“‘:fﬁe(f@zaéf’?s
de di stor 3@ enplf nquee(}m alf 13 reven di ¢3tron 3, ‘dans Ia ue

| es val eurs sont | es sui vantes (toutes les autres val eurs etant teIIes que
dans ia revendication 3); [err] 5 ry-ve [err] [err] [err] 60
[err] 8% Lentille selon |'une (f]vuef&bhﬁ 'Ues*re}%ndi cations precedentes
ayant une zone (E) de jonction de haque chte # de lecture (D)
et une zone peripherique (G qui est espacee h8PY ®rment, la 65 zone
de jonction, de chaque cote de )&y fde_l_ec re, ayant la for mul e:

[err] :aa[err] + [err]” dans IaqueIFe‘ y., §J L M S * 0093 771

49 [err] est defini comre | a hauteur rresuree a partir du plan de r6f6rence

(y, 2, r;m%S“d"’"’fengrml e de la partie de lecture en mm X = fornule dans
Ia\vone perl'hr"[&ﬂr'ee nmmlerr] = [err] s " lerr]
: Ya = Y1
Ya = Z + Y
21 - ZO )
Yo = Yz
=Ey,. =15
30 v.= 15
25y, =30
2527, =
82,518
35 ' M N
Xy = -2+ —28+&+V
6 12
C,x addition dans le couloir de progression
M=
X (Z, = Zo) X 1000
2
n = indice de réfraction du matériau de la lentille
_ 45 0SC,=5
[ - N=zo

& formule de la partie de vision éloignée
v terme de correction influengant en outre les propriétés dé distorsion.
50 4. Lentille selon la revendication 3, dans laquelle les valeurs sont les suivantes (toutes les autres
valeurs étant telles que dans la revendication 3);

i

55 Y2 =50

60 N=0

5. Lentille selon 'une quelcongue des revendlcatrons precédentes ayant une zone (E) de jonction de
chaque coté de la partie de lecture (D) et une zone périphérique (G) qui en est espacée horizontalement, Ia
65 zone de jonction, de chaque cdté de la partie de lecture, ayant la formule: X3 = G; X, + G.X3' dans lagquelle

B e

13



[err] [err] 20 y = coordonnee y Z = coordonnee Z | 25 Ye
(Z-Z1)+ Y4 [err] 30 [err] [err] [err] [err] [eﬁm’!ﬂﬂ"ﬂmm’ﬁm ddition
dans | e coul eir de progression 40 di ce
\Irefractlon du materiau de la | et PBBe?Fdrr] [err] [err] 50 forrrul’e
a pant k& o@fni YrvhO HaLBIINES eY alpBhifBu Hign QO V@&t AN 2), B huexgcammaa doutre
I es pr oprpb.eite @t letk@retinShro ;1 © ordie deRnsions b&ipbériquess miM e sel on | a
revendi cation 5, dans |aquelle |es valeurs sont | e'sp sui vantes (toutes |les
autres val eurs etant come indigqug[dangsfa rerd)f] ion 5): [err] [err]
[err] &0 [err] [err} [err] [err [err] @5-v, r] 14

: - pourZ1<Z<Zg
Y= VYda 1
G, = 1+Cos(n
L Ye ~ Yd ]

Wi

15 L Ya = Ye
-~ pourZ 2,
Y= Yay 9
Gy=31f1+ Cos( m )
Ye = Ya
© 20 ' ' _
y = coordonnée y
_ Z = coordonnée Z
{ =ye + k(Z - Z,)
e Yu Ys
25
: Ye = Ya
YE = (z - 21) + Y4
Zz - 21
0=k=5
30 2=y, =30
ys= 16
Ye = 2
8=Z, =18
2,28
35 M N
: X3=—22+ =2°+V+ &+W
€ 12
P C.x addition dans le couloir de progression
M=
n-1
X {Z; — Zg) x 1000
. . 2
P n = indice de réfraction du matériau de la lentille
. 45
A’ ~252,55
0=C,=5
NZ0
50 " & formule de la partie de vision éloignée
V terme de correction influengant en outre les propriétés de distortion
W = constante
55 6. Lentille selon la revendication 5, dans laquelle les valeurs sont les suivantes {toutes les autres
valeurs étant comme indiqué dans la revdication 5):
k=0
Ye =
ys = b0
60 ¥s = 14.5
Z, =12
Z,=18
C,=122
Zy=
65 N=0
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