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Introduction

ereased : prtt—Aaterials, often
prnent to permit
their use in general cameras makes it desirable to establish a standard
method for determining the speed of this type ,of“product. This Inter-
national Standard applies to any directly viewed\ reflection colour-print
material made by camera exposure of the aqriginal scene |onto a photo-
sensitive material and subsequent diffusion transfer of a dyg¢ image within
the same material or to a second receivef.material. It also [applies to any
material similarly exposed, but later processed outside of thie camera by a
process other than diffusion transfer of.the dyed image. It does not apply
to copying or duplicating.

For diffusion-transfer material§/the speed and colour of pripts depend on
the ambient temperature during diffusion. Usually, speed prgblems as well
as serious colour mismatehes will occur in prints made at| temperatures
beyond the range recofmmended by the manufacturer. Thg conditions of
direct viewing of refléction prints are specified in ISO 3664.

The sensitometri¢’ method specified in this International Standard gives
ISO speeds that are in close agreement with film speedp obtained by
making practical camera exposures. These speeds follow the f/16 daylight
rule; that)is, the ISO speed is the reciprocal of the exppsure time, in
secands, which gives the best quality print when the camerg lens aperture
is set”at /16 in direct sunlight for an average front-lighted| scene with a
solar altitude between 35° and 50°.

When these ISO speeds are used in conjunction with exposure meters
conforming to ISO 2720, resultant pictures will be of optimum exposure.
For an average scene, the optimum exposure will be [approximately
midway between the least exposure and the greatest expogure producing
satisfactory prints at normal viewing illuminance levels. [The exposure
latitude for satisfactory prints is approximately one half stop for under-
exposure and one half stop for overexposure.

iii
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ISO 7187:1995(E)

Photography — Materials for direct-positive colour-print
cameras — Determination of ISO speed

1 Scope

This Intern
termining

positive co
for pictoria

htional Standard specifies a method for de-
the ISO speed of materials for direct-
our-print cameras when used in a camera

photography. It also applies to diffusion-

transfer and conventional colour-print materials di-
rectly expojsed in cameras and processed in or out of

the camerq.

This Intern

tional Standard does not apply to materials

used for copying or duplicating applications.

2 Norm

lative references

The following standards contain provisions which,
through reflerence in this text, constitutesprovisions of
this Interndtional Standard. At the time-of publication,
the editions indicated were valid,, All standards are

subject to

revision, and parties to“agreements based

on this International Standard” are encouraged to

investigate
editions of
of IEC ang
Internation

ISO 5-3:19

the possibility ©fyapplying the most recent
the standards-indicated below. Members
ISO maintain registers of currently valid
| Standards.

D5,7Rhotography — Density measurements

— Part 3: §pectral conditions.

3 Definitions

For the purposes, of~this International
following definitions apply.

3.1 exposare, H'): Time integral of t
on the sensitized material, measured in

Exposure is often expressed in log,oH u

3.2 speed, S: Quantitative measure of
of the photographic material to radiant
specified conditions of exposure, proce
age measurement.

3.3 direct-positive processing: Any
photographic process which results in
age directly from the original subject ma

3.4 diffusion transfer: Photograg
whereby the image moves as a co
development to a receiving medium to f
positive image for viewing.

3.5 reversal processing: Photograph
which the exposed negative latent img

Standard, the

he illuminance
ux seconds.

hits.

the response
bnergy for the
ssing and im-

one-exposure
a positive im-
tter.

hic  process
hsequence of
brm (usually) a

ic process in
ge is formed,

but that, either by uniform post-exposure or by

fogging process chemicals, can be ma4
positive reproduction.

de to vield a

ISO 5-4:1995, Photography — Density measurements
— Part 4: Geometric conditions for reflection density.

ISO 7589:1984, Photography — Illuminants for sensi-
tometry — Specifications for daylight and incan-
descent tungsten.

4 Sampling and storage

In determining the ISO speed of a pro
portant that the samples evaluated yiel

duct, it is im-
d the average

results obtained by users. This will require evaluating

1) CIE Publication No. 17.4 defines “luminous exposure, H". In this International Standard, “luminous exposure” is simply
referred to as “exposure”.
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several different batches periodically under the con-
ditions specified in this International Standard. Prior to
evaluation, the samples shall be stored according to
the manufacturer's recommendations for a length of
time to simulate the average age at which the product
is normally used. Several independent evaluations
shall be made to ensure the proper calibration of
equipment and processes. The basic objective in sel-
ecting and storing samples as described above is to
ensure that the product characteristics are represen-
tative of those obtained by a user at the time of use.

5 Test me

©1S0

light modulator throughout the wavelength interval
from 400 nm to 700 nm shall not exceed 5 % of the
average density obtained over the same interval or
0,03 density, whichever is the greater. In the interval
from 360 nm to 400 nm, 10 % of this same average
density or 0,06 density, whichever is the greater, shall
not be exceeded.

If a stepped modulator is. used, the logarithm to the
base 10 of the exposure increment shall not be
greater than 0,15. The width and length of a single
step shall be adequate to obtain a uniform density
within the reading aperture specified for densitometry.

5.1 Principl

W

Samples are pxposed in a sensitometer and pro-
cessed in thg manner specified below. Density
measurementq are obtained from the resultant image
to produce a gensitometric curve from which values
are taken and ysed to determine the ISO speed.

5.2 Safelights

To eliminate the possibility of safelight illumination af-

fecting the s¢
terials shall bg
exposing and f

5.3 Exposui
5.3.1 Sample
During exposu
ture of 23 °(
(50 £5) %. Thi
normal toleran

5.3.2 Type of

The sensiton
illuminance-sca

5.3.3 Radiant

The illuminant
exposed shall

nsitometric results, all sensitized ma-
handled in complete darkness during
rocessing.

e

condition

re, the samples shall be at a tempera-
+2°C and a relative humidity of
5 is the recommended atmosphere and
bes specified in ISO 554.

sensitometer

neter shall be"a
le type.

non-intermittent,

energy quality

for, thie” particular product type being
conform to the appropriate illuminant

specified in ISG-#589-

It a continuously variable modulator Is usefl, the log-
arithm to the base 10 of the change in@xppsure with
distance along the test strip shall be uniform and not
be greater than 0,04 per millimetrey

An area of the product shall be given sufficient ex-
posure to produce the minimum density pogsible.

5.3.6 Exposure time

Exposure time shall be between 5s and|1/1 000 s,
typical of the-usage practice for the senditized ma-
terial tested: Typical exposure times are 1/1 000 s to
1/25 s for.a‘daylight-type print material and|1/100 s to
5 s for gxposure with tungsten illumination] Since the
speed of the sensitized material can be degendent on
the\exposure time because of reciprocity law failure,
the exposure time used in determining the |SO speed
should be specified in the instructions for uge.

5.4 Processing
5.4.1 Conditioning of samples

In the time interval between exposure and grocessing,
the samples shall be kept at a tempg¢rature of
23 °C £ 2 °C and a relative humidity of (50 £[5) %.

For products designed for in-camera procdssing, the
processing shall be initiated within 2 min after ex-
posure.

For products requiring conventional progessing in
separate equipment, processing should be initiated
within 2 h after exposure.

5.3.4 Filters

ISO speed shall be specified for use without a filter in
front of the camera lens. If a product is used with a
colour filter in front of the camera lens, an
“equivalent” speed number may be used to deter-
mine the exposure of the product with the filter. ISO
speed does not apply to the filtered condition.

5.3.5 Moduiation

The total range of spectral diffuse transmission den-
sity with respect to the film plane of each area of the

5.4.2 Processing specifications

The temperature for processing products designed for
in-camera processing shall be 23 °C + 0,5 °C.

The temperature for processing products designed for
conventional processing using separate equipment
shall be that recommended by the manufacturers.

No additional processing specifications are described
in this International Standard in recognition of the
wide range of chemicals and equipment used. ISO
speed provided by sensitized product manufacturers
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generally applies to the product when it is processed
in accordance with their recommendations to produce
the photographic characteristics specified for the
process. Process information shall be available from
the manufacturers or others who quote ISO speed
values. This shall specify the chemicals, times, tem-
peratures, agitation, equipment and procedure used
for each of the processing steps, and any additional
information required to obtain the sensitometric re-
sults described. The values for speed obtained using
various processing procedures can differ significantly.
Although different speeds for a particular product can
be achieved by varying the process, the user should
be aware —that other sensitometric and physical

ISO 7187:1995(E)

Density measurements shall be made 24 h + 4 h after
processing. During this interval, the samples shall be
stored at a temperature of 23 °C £ 2 °C and a relative
humidity of (60 £ 5) %.

5.6 Evaluation

5.6.1 Sensitometric curve

The ISO standard visual reflection density values shall
be plotted against the logarithm to the base 10 of the
corresponding exposures (H), expressed in lux sec-

changes cgn also accompany the speed changes.

5.5 Densitometry

ISO standprd visual reflection density of the pro-
cessed inmfages shall be measured using a densi-
tometer complying with the geometric requirements
specified ih I1ISO 5-4 and the spectral requirements
specified ih 1ISO 5-3. Readings shall be made in a
uniform arga of the image.

onds, to obtain a sensitometric curve similar to that
illustrated in figure 1.

5.6.2 Minimum density

The minimum density Shall be determined from a
sample of the material(adequately expoged to produce
the minimum density)possible and prdcessed simul-
taneously with the sample exposed f¢r determining
the sensitometric-Curve.
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Figure 1 — Sensitometric curve
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Since the ISO speed is dependent on the exposure
and processing conditions, these should be indicated
when quoting ISO speed values.

6 Product classification

6.1 Speed calculation

Raw speed values are derived from the formula: Table 1 — ISO speed scale

§= 9 log,of,, ISO speed
He, from to
where H,,, is the exposure, in lux seconds, required to — 2,60 — 2,51 3200
produce a density of 0,50 above the minimum density. — 250 —2.41 2 500
- 2,40 - 2,31 2 000
6.1.1 I1SO spefd 230 221 1600
The ISO speé¢d shall be obtained directly from —2.20 — 2,11 D50
logqoHy by use of table 1, which effectively translates 210 201 1boo
it to one of the designated ISO speeds in the ISO
speed scale. The procedure is to first determine = 2,00 - 1.91 B00
logqoHy, a@s in flgure 1. The appropriate log,oH, range - 1,90 - 1,81 640
is then selected from the two columns on the left side _ _
. . . 1,80 (W) 6500
of table 1 and the corresponding ISO speed is found in 170 e 00
the right-hand qolumn of table 1. ' '
- 1,60 - 1,81 320
6.1.2 ISO spepd of a product ~ 150 — 1.4 b50
The ISO speed of a product (as distinguished from — 140 — 131 00
that of a spegific sample) shall be based on the - 130 -1,21 160
arithmetic megn of the log oH,, values determined 40 — 111 125
from several batches of the product when selected,
stored and tested as specified in clause 4 and sub- - 1,10 - 1,01 100
clauses 5.4 and 5.5. The ISO speed of a product with —1.00 ~ 091 80
proper rounding is then determined from the average 090 0.81 4
value of logqoH},, by use of table 1. ' o 6
- 0,80 - 0,71 50
— 7 —
6.2 Accuracy 0.70 0.61 40
. . . - 0,60 - 0,51 32
The calibration of the equipment and~processes 0.50
involved in determining product speed~ shall be - 05 - 041 25
adequate to ehsure that the absolute ;value of the — 0,40 - 0,31 20
error in log;oH 4, is less than 0,05. - 0,30 - 021 16
- 0,20 - 0,1 12
. ] - 0,10 - 0,01 10
7 Product marking-and labelling 0,00 0,09 8
The speed of p product determined by the method 0.10 0.19 6
specified in thig Jaternational Standard and expressed 0,20 0,29 5
on the scale glven in table 1 may be designated the 0,30 0,39 4
ISO speed and denoted in the form “ISO 100".
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(1]
(2]

(3]

[4]

ISO 554:1976, Standard atmospheres for conditioning and/or testing — Specifications.

Annex A
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