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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Ophthalmic optics — Uncut finished spectacle lenses —

Part 1:
Specifications for single-vision and multifocal lenses
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ISO
ISO
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ISO

cope

document specifies requirements and verification methods for the optical.@nd
erties for uncut finished single-vision and multifocal spectacle lenses.
Normative references

titutes requirements of this document. For dated references, only the edition cited

944, Optics and optical instruments — Reference wavelengths
B429, Optics and optical instruments — Ophthalmology - Graduated dial scale

B598-1, Optics and optical instruments — Focimeters— Part 1: General purpose instrume

beometrical

following documents are referred to in the text in such a way that’some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

nts

B980-3, Ophthalmic optics — Uncut finished spectacle lenses — Part 3: Transmittance specifications

Fest methods
| 3666, Ophthalmic optics — Spectacle lenses — Vocabulary
14889, Ophthalmic optics — Spectacle lenses — Fundamental requirements for uncut finis

1987, Ophthalmic optics —dMounted spectacle lenses

Terms and definitions
he purposes of this'document, the terms and definitions given in ISO 13666 and ISO 21
ind IEC maintain terminological databases for use in standardization at the following a

SO Online’browsing platform: available at http://www.iso.org/obp

E€ Electropedia: available at http://www.electropedia.org/

hed lenses

D87 apply.

ddresses:

4 C(Classification

Uncut finished lenses are classified as follows:

a) single-vision finished lenses;

b) multifocal finished lenses;

c) power-variation finished lenses.
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rements

5.1 Reference temperature

The toleran

ces shall apply at a temperature of 23 °C + 5 °C.

5.2 Optical requirements

5.2.1 General

The optica
ISO 8598-1.

The optical
specified in

If the manuy
shall be chd
may be stat]

5.2.2 Bac

When verif
principal
Table 1, thij

characteristics shall be verified using a focimeter conforming to the requiremen

[SO 7944.

facturer states a verification power, then the ranges and tolerances in;Table 1 to Tal

s of

tolerances shall apply at the reference point(s) of the lens at one of the referencewavelenlgths

ble 4

sen according to and applied to the verification power. In this case/the verification p
ed by the manufacturer on the package or in an accompanying document.

k vertex power

ed according to 5.2.1, spectacle lenses shall comply with*the tolerances on the power of
ridian (see Table 1, second column), and with the tolerances on the cylindrical power
d to sixth column), using the method specified in 6.2

Table 1 — Tolerances on the backwertex power of lenses

Values in dioptre

wer

each
(see

s (D)

Power of prin- | Tolerance on Tolerance on the absolute cylindrical power
cipal meridian | the back ver-
with higher tex power of
absolute back each princi- >0,00 and.<0,75 >0,75 and <4,00 >4,00 and <6,00 >6,00
vertex pgwer | pal meridian
>0,00 and £3,00 +0,12 +0,09 +0,12 +0,18 —
>3,00 and £6,00 +0,12 +0,12 +0,12 +0,18 +0,2b
>6,00 and £9,00 +0,12 +0,12 +0,18 +0,18 +0,26
>9,00 and 12,00 +0,18 +0,12 +0,18 +0,25 +0,26
>12,00 and £20,00 0,25 +0,18 +0,25 +0,25 +0,26
>20,00 +0,37 +0,25 +0,25 +0,37 +0,3[7
5.2.3 Direction of the cylinder axis

When verifi

ed according to 5.2.1 and using the method specified in 6.3, the direction of the cylinder

axis

shall comply with the tolerances specified in Table 2. The cylinder axis shall be specified in accordance
with ISO 8429.

These tolerances apply to multifocal lenses and to single-vision lenses with a predetermined orientation,

e.g.prismb
NOTE T
2

ase setting and/or position-specific single-vision lenses.

here are no requirements for the axis direction for cylindrical power of less than 0,12 D.

© ISO 2017 - All rights reserved
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Table 2 — Tolerances on the direction of the cylinder axis

Absolute cylindrical power >0,12 >0,25 >0,50 >0,75
dioptres (D) <0,12 and and and and >1,50
<0,25 <0,50 <0,75 <1,50
Tolerance on the direction
of the cylinder axis _NO +14 +7 +5 +3 +2
requirement B B B B B

degrees{3

5.2.4

When verified according to 5.2.1 using the method specified in 6.5, the additienr power s

with the tolerances specified in Table 3.

Addition power for multifocal lenses

Table 3 — Tolerances on the addition power for multifocal lenses

hall comply

Values in dioptres (D)
Valye of the addition power <4,00 >4,00
Tolelrance +0,12 +0,18
5.2.5 Prismatic power

When verified according to 5.2.1 and using the method specified in 6.4, the total prisnp (including

orddred and thickness reduction prism) shall comply with the tolerance(s) given in Table 4.

no ofdered prism are also included.

L.enses with

To determine the prismatic power tolerances;find the value S of the higher absolute principal gower. Then:

a) for single-vision lenses with nospecific orientation, the row in Table 4 is chosen acco
value of the total prism and the tolerance selected from the second column;

b) for position-specific singlé-yision lenses and multifocal lenses:

components;

ding to the

1) if ordered as an oblique prism, resolve any ordered prism into its horizontal gnd vertical

D) determinéthe horizontal prism tolerances in the row in Table 4 according to the totdl horizontal
prism egmponent using the third column;

B) determine the vertical prism tolerances in the row in Table 4 according to the tgtal vertical
prism component using the fourth column.

© IS0 2017 - All rights reserved
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Table 4 — Prismatic tolerance

Values in prism dioptres (A)
] ] Type of lens
Higher total prism . . Multifocal and position-specific single-vision lenses
Component value Slngle-VISlon
Horizontal component Vertical component
20,00 and 2,00 £[0,25 + (0,1 x )] +[ 0,25+ (0,1 x S)] £[0,25 + (0,05 x S)]
>2,00 and<10,00 +[037+(01xS)] +[037+(01 x S)] +[0,37 + (005 x S))
>10400 #[0,50 + (0,1 x S)] +[0,50 + (0,1 x S)] £[0,50 + (0,05 x S)
NOTE 1 Sip the focal power, in dioptres, in the meridian of higher absolute principal power.
NOTE 2 (0f1 x S) corresponds to the prismatic effect of 0,1 cm (1 mm) displacement, while (0,05 *.S) corrg-
sponds to tHe prismatic effect of 0,05 cm (0,5 mm) displacement.

NOTE A
cylinder axis

For this pres
2,00 D. For 4
is £[0,25 + (0

5.2.6 Pri

For positior
shall be det

5.3 Geon

5.3.1 Red

Lens sizes 4

a) noming
b) effectiy
c) usable

For lenses s
effectiv

dn_lr]

h example of applying the tolerances in Table 4 to a distance power of +0,50 D sphere /-2,
20° in a multifocal prescription with a prismatic power of not greater than 2,00 A is as follows

cription, the principal powers are +0,50 D and -2,00 D so that highér absolute principal pow

power of 2,00 D, the horizontal tolerance is +[0,25 + (0,1 x 2,00)} =+0,45 A. The vertical toler
,05 x 2,00)] = +0,35 A.

sm base setting

-specific single-vision and multifocal lenses, the.telerances on the base setting of any p
ermined by verifying that the horizontal and vertical components comply with Table 4.

hetrical requirements

juirements for size and thickness

re classified as follows:

| size (dy): dimension(s),-inmillimetres, indicated by the manufacturer;
e size (de): actual dimension(s), in millimetres, of the lens;

bize (dy): dimension(s), in millimetres, of the area that is optically usable.
pecified by-diameter, the tolerances on size shall be as follows:

e size,deg:

m <"d. < dn + 2 mm

dy 2 dy

The toleran

usable size, dy:

-2 mm

ce on usable size does not apply for lenses with a carrier curve such as lenticulars.

50 D

er is
ance

rism

The thickness of the lens may be specified by the manufacturer or be agreed between the orderer and
the supplier.

The thickness shall be verified at the reference point of the front surface and normal to this surface. It
shall not deviate from the ordered or agreed value by more than 0,3 mm.

As the size and thickness of lenses worked for a particular shape and size will inevitably be subject to
the requirements of the spectacle frame into which the lenses are to be mounted, the tolerances on size

4
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and thickness are not applicable to these lenses. Such tolerances may be agreed between the orderer
and supplier.

5.3.2 Requirements on segment dimensions for multifocal lenses

When using one of the methods specified in 6.6, each of the segment dimensions (width, depth and
intermediate depth) shall not deviate from its nominal value by more than £0,5 mm.

If sold as a matched pair, each of the segment dimensions (width, depth and intermediate depth) shall
not differ by more than 0,7 mm.

5.4 | Orientation requirement for polarizing lenses

Polafizing lenses intended for sun glare attenuation shall meet the requirements of ISO-898(0-3.

6 Nerification methods

6.1 | General

Alternative verification methods are acceptable if shown to perforfi equivalently to the reference test
methods in Clause 6.

NOTE Verification of the powers of spectacle lenses is dependent upon various parameters inqluding those

relating to the design of the focimeter, focusing errors andy particularly, lens positioning on the| instrument.
These apply especially for determining the near addition. Fog details, see ISO/TR 28980.

6.2 | Verification method for back vertex pewer

Lenges shall be verified with the back surfage of the lens against the focimeter’s lens suppdrt. The lens
shal] be centred at the appropriate reference point. The back vertex power shall be verified according
to Tgble 1.

6.3 | Verification method forithe direction of the cylinder axis

6.3.1 General

Lenges shall be verifiedwvith the back surface of the lens against the focimeter’s lens supgort and the
direftion of the cylinder axis shall be verified according to Table 2.

6.3.2 Single:vision lenses

The [tolerance on the direction of the cylinder axis is applicable only to position-specific sjngle-vision
lenses-or. to single-vision lenses with a predetermined orientation, e.g. prism base setting. In these
casek _verify the direction of the cvlinder axis_if npplir‘nh]p in relation to the horizontal defined by the

permanent alignment reference marking or to the prism base setting respectively.

6.3.3 Multifocal lenses

Verify the direction of the cylinder axis, if applicable, in relation to the horizontal in one of the
following ways:

a) for round segment multifocal lenses, by the ordered segment position;

b) for non-round segment multifocal lenses, by the orientation of the segment.

© IS0 2017 - All rights reserved 5
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6.4 Verification method for prismatic power

6.4.1 General

Lenses shall be verified with the back surface of the lens against the focimeter’s lens support. The lens
shall be centred at the reference point (the distance reference point for a multifocal lens). A prism-
compensating device corresponding to the ordered or verification prismatic power and opposite base
setting may be used. The prismatic power shall be verified according to Table 4.

6.4.2 Single-vision lenses (excluding position-specific single-vision lenses)

Verify the pIrismatic power.

6.4.3 Podition-specific single-vision lenses

Verify the hprizontal and vertical components in relation to the horizontal determined®y-the permanent
alignment rleference markings.

6.4.4 Multifocal lenses
Verify the horizontal and vertical components in relation to the horizontal in one of the following ways:
a) for round segment multifocal lenses, by the segment position prescribed on the lens order;

b) for nonfround segment multifocal lenses, by the orientationofthe segment.
6.5 Veriffcation method for addition power

6.5.1 General
The additioh power shall be verified according to:Table 3.

The surfacq on which the segment is located-shall be chosen as the reference surface, in this subclpuse
6.5 only, for] verification of the addition pewer.

Alternatively, the manufacturer may nominate which surface of the lens shall be used as the refergence
surface.

ifferences can occuirbetween measurements made with different focimeters at points on af lens
is not zero. This'is’because of effects in the measurement, such as different focimeter designg, the
non-linearity error of focimeters, the positioning of the lens or the amount of tilt when the lens is placed op the

6.5.2 Prdcedure

» cl

Establish pbif ArrehtsHhesyrrme sotre Ntk : =
position of point N is not specified, choose a point 5 mm below the segment top as point N.
Place the lens so that the reference surface is against the focimeter’s lens support, position the lens at
point N and measure the near power.

Keeping the reference surface against the focimeter’s lens support, position the lens at point D unless
point B is stated by the manufacturer and measure the distance power.

Calculate the addition power as the difference between the near power and the distance power. These
powers may be either the power measured using the nearer-to-vertical lines of the target or the
spherical equivalent power.

6 © IS0 2017 - All rights reserved
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Key
B  fistance reference point

o)

verification point for distance power
N yerification point for near power

Figure 1 — Verification of addition power

6.6 | Verification method for segment size

Usinlg a shadowgraph, an optical comparator fitted with the appropriate graticule or |a precision
meafpuring instrument, measure the segment dimensions (width, depth and intermediate depth) in the
tangential plane to the centre ofthe segment.

6.7 | Inspection method for material and surface quality

Matg¢rial and surface‘quality can be assessed using the method in Annex A.

7 Markingrequirements for single-vision lenses

7.1 | Position-specific single-vision lenses

Position-specific single-vision lenses shall have permanent alignment reference marking comprising
two marks located nominally 34 mm apart, equidistant to a vertical plane through the fitting point or
prism reference point.

7.2 Polarizing lenses

Polarizing finished lenses with no other geometric orientation features shall include permanent or non-
permanent marking on the horizontal meridian to identify clearly the intended horizontal orientation.
Alternatively, if manufacturers or suppliers choose to include marking on the vertical meridian of the
finished lenses to indicate the plane of transmission, this shall be clearly identified.

© IS0 2017 - All rights reserved 7
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8 Identification and information

The information to be stated by the manufacturer on the package of the spectacle lens or in an
accompanying document shall comply with ISO 14889.

The information to be made available on request shall comply with ISO 14889.

9 Reference to this document

If the manufacturer or supplier claims compliance with this document, reference shall be made to this

document b o thn o nloagn A 4l n ol A Iie et ih
CCTITCT UIT CTITIC l.lu\'l\bl C UL 'TIT LIIU dvVvdlIlIduIiIcv 1IIteidliur ..
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