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ISO (the Intgrnational 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
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Drawing offices produce, in addition to drawings, doeumen{s which differ

HirnAan Arma andA imdantian £ Ammac A

Ayt b bl

in purpose, form and intention. Easy exchanges ©f such documentation
between organizations should be possible withoat ambiguitigs arising from

the use of the information they contain.

Microfilming enables the information centained in drawin

office docu-

ments to be reduced to small dimensions thus facilitating |survey, trans-
port, handling and storage. Faithful reconstitution of a micrgform can only
be accomplished readily if the microform satisfies precise|requirements

with respect to dimensions an@/quality. The quality requir

ments them-

selves can be fulfilled readily;only if the original document |is prepared in

accordance with strict specifications adapted to microform
selected reduction ratios.

size and the

This part of ISO 3272'specifies particular aspects of microfilqing technical
drawings and otherdrawing office documents on black-andjwhite 35 mm

silver microfilm.
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INTERNATIONAL STANDARD

ISO 3272-2:1994(E)

Microfilming of technical drawings and other drawing

office-documents

Part|2:

Qualjty criteria and control of 35 mm silver gelatin

microfilms

1 Scqpe

This part of 1SO 3272 specifies the procedures for
maintainjng and checking the quality and reproduc-
ibility of |35 mm silver-gelatin-type microfilm in black-
and-white. It is applicable to first generation, second
generatipn and distribution silver copies, processed. in
accordarce with 1ISO 10602 and produced on micro-
film cameras from hard copy.

It is apdlicable to the microfilming of all‘décuments
prepared by drawing offices, such. as technical
drawings, architect's plans, calculationnotes, specifi-
cations and parts lists.

2 Normative references

The follpbwing standafds contain provisions which,
through [reference~in this text, constitute provisions
of this part of ISO.3272. At the time of publication, the
editions findicated were valid. All standards are subject
to revisipn; and parties to agreements based on this
part of ISQ73272 are encouraged to investigate the

ISO 3272-1:1983, Microfilming of techhpical drawings
and-other drawing office documents — Part 1: Oper-
ating procedures.

1SO 3272-3:1975, Microcopying of techhical drawings
and other drawing office documenis — Part 3:
Unitized 35 mm microfilm carriers.

ISO 3272-4:1994, Microfilming of techhical drawings
and other drawing office documenis — Part 4:
Microfilming of drawings of special and exceptional
elongated sizes.

ISO 3334:1989, Micrographics — ISO fesolution test
chart No. 2 — Description and use.

ISO 4330:1987, Photography — Determination of the
curl of photographic film.

ISO 5466:1992, Photography — Progessed safety
photographic films — Storage practices

ISO 6196-1:1993, Micrographics —
Part 01: General terms.

ocabulary —

possibility of applying the most recent editions of the
standards indicated below. Members of |IEC and ISO
maintain registers of currently valid International
Standards.

ISO 5-2:1991, Photography — Density measurements
— Part 2: Geometric conditions for transmission
density.

ISO 5-3:1984, Photography — Density measurements
— Part 3: Spectral conditions.

ISO 446:1991, Micrographics — ISO character and
ISO test chart No. 1 — Description and use.

ISO 6196-2:1993, Micrographics — Vocabulary —
Part 02: Image positions and methods of recording.

ISO 6196-3:1983, Micrographics — Vocabulary —
Part 03: Film processing.

ISO 6196-4:1987, Micrographics — Vocabulary —
Part 04: Materials and packaging.

ISO 6196-5:1987, Micrographics — Vocabulary —
Part 05: Quality of images, legibility, inspection.
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ISO 6196-6:1992, Micrographics — Vocabulary —
Part 06: Equipment.

ISO 10602:1993, Photography — Processed silver-
gelatin type black-and-white film — Specifications for
stability.

3 Definitions

For the purposes of this part of ISO 3272, the defi-
nitions given in ISO 6196 apply.

4.7 Gross background density

When determined by the method given in annex A,
the background density of the document image area
of a negative-appearing or positive-appearing silver
microfilm shall be within the appropriate range given
in table 1. All densities shall be visual diffuse trans-
mission densities specified in ISO 5-2 and ISO 5-3.

Table 1 — Background density requirements

4 Quality

4.1 Gener3jl

The quality of
shall be sucH
document m

requirements

each image recorded on the microfilm
that every line and character of the
crofilmed is recorded with sufficient

contrast and @efinition to be legible and reproducible
up to and including the distribution copy.

4.2 Rejection

Any microimage frame not complying with the re-

quirements o
defaced.

this part of ISO 3272 shall be suitably

4.3 Processing

To give a stg

bIe image, the microfilm shall be pro-

cessed in accprdance with ISO 10602.

4.4 Defect

The microfilnl; shall be free from scratches, finger
marks, drying|marks or any other defects which would

impair either
the film or i
reader.

45 Curl

The microfilm
measured in 3
When using sa

the quality of a reproduction made from

s legibility when-ised in a microfilm

shall be free from excessive curl, when
ccordance with method A of ISO 4330

piece of fiim to be mounted in the aperture card the
maximum curl of microfilm, after exposure and pro-
cessing, shall not exceed the following limits:

— transverse curl: 6;

— longitudinal curl: 8.

4.6 Protective coating

If a protective coating is applied to the film, it shall not
impair the quality required by this part of ISO 3272 or
the archival quality (see ISO 5466).

First——Seeend— DBistribution
generation | generation topy
Negative- 09t 12 | 09toh2 | 091013
appearing
Positive- 0,16 max. | 0,16 max. | 0,20 max.
appearing

4.8 Base-plus-fog density

Base-plus-fogydensity shall not exceed 0,12 deter-
mined as visual diffuse transmission density specified
in ISO 5:2'and ISO 5-3.

5" Legibility

When a microimage of a test chart on a first or sec-
ond generation or a distribution microform s exam-
ined in accordance with the method given in[ISO 446
(ISO test chart No. 1) or I1SO 3334 (ISO tgst chart
No. 2), the characters or patterns corresponding to
the values given in table 2 shall be legible.

When tested by the method given in annex B, the
quality of all processed microfilm shall be quch that
the character sizes or the pattern numbers ghown in
table 2 for the appropriate generations and feduction
ratios are resolved (see ISO 446 or ISO 3334).

6 Test target

2 )e micro-
fllmed once at the Iowest reductlon ratlo that is used,
for example 1:15 or 1:16. It shall also be microfilmed
either at the end of the roll, once for each reduction
ratio used within the roll, or each time the reduction
ratio is changed.

Advice on the use of the test chart with other sys-
tems is given in annex D.

The test target shall comprise the following features,
arranged as shown in figure 1:

a) five ISO test charts of the same type either ISO
No. 1 (see ISO 446) or ISO No. 2 (see ISO 3334);
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b) a card showing the reduction ratio used for filming
the target, having white numerals at least 25 mm
high on a black background;

c) reflectance patches, i.e. a grey, spectrally neutral,
matt-finished patch at least 150 mm x 150 mm
with a reflectance factor within the range 47 % to
53 % and a dark, spectrally neutral, matt-finished
patch with a reflectance factor within the range
5,6 % to 6,4 % (see annex C);

d) a reduction ratio test strip of sufficient contrast to

ISO 3272-2:1994(E)

within 8 mm of the centre of the target, with the
edges of the test chart parallel to the edges of the
test frame and with the legend of the test chart in the
same orientation as any other printed matter on the
test target.

The test charts placed at the corners shall be pos-
itioned so that the centre of the array of test patterns
in ISO test chart No. 1 or No. 2 is within 6 mm of a
test target diagonal line, at a distance (19,4 x R) mm
from the centre. If the reduction ratios do not conform
to the values in table 2, for example those used for

the [background to permit easy measurement of
the |length of the image recorded on the micro-
form, and having a length, in millimetres, numeri-
callyf equal to ten times the reduction factor to be
usedl.

There ghall be test target formats for each reduction
ratio. They shall either be microfilmed separately or
several|formats shall be combined and microfilmed
on one [test target.

The centre of the array of test patterns in the centrally

documents of sizes other than those_ih the A series,
the test charts shall be positionedCon fthe diagonal at
the same radial distance. The gother [charts shall be
oriented so that one edge of the.chart is parallel to the
diagonal of the test targetand’the legeénd reads from
left to right, viewed from'th€ centre of the test target.

NOTE 1 The use of-a test target indicatgs that the whole
system used for filming, processing and d{iplication is con-
sistent with the, requirements of this part [of 1ISO 3272 but
it does not guarantee the quality of every ricroimage.

placed |SO test chart No. 1 or No. 2 shall be placed
Table 2 — Legibility requirements
. ISO test chart No. 1 character size ISO test chart No. 2 pattern|number
Reduction
ratio
1st generation | 2nd generation Distribution 1st generation | 2nd generation Distribution

1130 90 100 112 4,5 4,0 3,6
1124 80 90 100 5,0 4,5 4,0
1:21,2 71 80 90 5,6 5,0 4,5
116 56 63 71 7.1 6,3 5,6
115 56 63 71 7.1 6,3 5,6
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Figure 1.— Test target
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Annex A
(normative)

Measurement of background density

A.1 Sampling

A.2 Densitometer

Microfilm shall be passed over an illuminated panel to
be examined for any noticeable density changes.
Densitometer readings shall be taken of frames which
appear |to differ from the majority. In addition,
readingqd shall be taken from frames selected at ran-
dom frgm the complete length of film, excluding
those sIowing test targets. Readings shall be taken
of an arga that is clear of any text.

The number of frames examined in this way shall be
not less|than 3 % of the total on the film, and not less
than 3.

The test|target described in clause 6 shall(be‘exposed
so that| the density of the grey patch (50 %
reflectance factor) is between 1,0 and-1,2. Each of the
five resplution test charts on eaCh) frame shall be
examingd under a microscope. \When an ISO No. 1
test chaft is used (see ISO 446), ‘the magnification of
the migroscope shall be bétween x 30 and x 50.

Density control

The dark patch (6 % reflectance factor) of the test
target provides a means of measuring the minimum
density of film (which shall not exceed 0,20) under
those conditions of exposure and processing which
enable the density of the patch of 50 % reflectance
factor to be within the values 1,0 to 1,2.

Annex B
(normative)

Determination of resolution

Annex C
(normative)

The densitometer used shall be calibratled at frequent
intervals to a standard densityOtest| sample (see
ISO 5-2 and ISO 5-3).

A.3 Measurement

Density shall be measured on the darkgst parts of the
document image @rea of a negative-appearing frame
or the lightest parts of a positive-appearjng frame, and
shall be repofted as the average of gt least three
readings of<each frame.

When an ISO No. 2 test chart is used (§ee ISO 3334),
the overall magnification of the microgcope shall be
between 1/3 and 1 times the number of line
pairs/mm of the expected smallest regolved pattern
observed on the microfilm. For examplg, to view 150
line pairs per millimetre, the magnification shall be
between x 50 and x 150.

When contact-printing the microfilm, the patch of
50 % reflectance factor is used to represent the
background density in a negative or positive duplicate
microfilm, and the 6 % reflectance factor patch area
is used to represent the line density in a negative or
positive microimage.
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