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Foreword 

IS0 (the lnternational Organization for Standardization) is a worldwide 
federation of national standards bodies (IS0 member bodies). The work 
of preparing International Standards is normally carried out through IS0 
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. lnternational organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. IS0 
collaborates closely with the International Electrotechnical Commission 
(IEC) on all matters of electrotechnical standardization. 

Draft lnternational Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard IS0 9902 was prepared by Technical Committee 
ISO/rC 72, Textile machinery and allied machinery and accessories. 

Annexes A, B, C, D and E form an integral part of this International Stan- 
dard. Annex F is for information only. 

. . . 
III 
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INTERNATIONAL STANDARD IS0 9902:1993(E) 

Textile machinery acoustics - Determination of sound 
pressure levels and sound power levels emitted by 
textile machines - Engineering and survey methods 

1 Scope 

This International Standard specifies engineering and 
survey methods applied to textile machinery with ref- 
erence to IS0 3744 and IS0 3746 for measuring the 
sound pressure levels on a measurement surface en- 
veloping the source and for calculating the sound 
power produced by the source. It specifies the test 
environment and instrumentation as well as tech- 
niques for obtaining the surface sound pressure level 
from which the A-weighted sound power level of the 
source and octave band sound pressure levels, if re- 
quired, are calculated. 

This International Standard provides specifications for 
measuring the noise emitted by textile machines into 
the ambient air (noise emission) according to uniform 
methods so that the results are comparable. It con- 
tains requirements for carrying out airborne sound 
measurements in the vicinity of textile machines, in- 
cluding at the operator position, under given operating 
conditions. 

The term “‘textile machines” as used in this Inter- 
national Standard includes all machinery used in the 
textile industry for the production and processing of 
textile fibres, yarns and fabrics and other fibre-based 
textile materials, but does not include machines de- 
signed for the manufacture of clothing and other 
sewn or similarly assembled products. 

This International Standard also specifies the 
measurement of sound pressure levels at the opera- 
tor position for specified typical conditions, with ref- 
erence to IS0 6081. 

As the working parameters for many textile machines 
are variable, the operating conditions must be clearly 
defined for the specific machinery. Specifications for 
operating conditions for various types of machines are 
given in the annexes. 

NOTE l The operating conditions specified in the an- 
nexes may also be used if the reverberation method (see 
IS0 3741 and IS0 3742) is used to determine the sound 
power of textile machines instead of the enveloping surface 
method. 

Many textile machines are multiposition machines. 
As most multiposition machines are built in sections, 
it is possible, under certain circumstances, to make 
acoustic measurements on a machine part instead of 
on the complete machine. 

2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this lnternational Standard. At the time of publi- 
cation, the editions indicated were valid. All standards 
are subject to revision, and parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the standards indicated below. 
Members of IEC and IS0 maintain registers of cur- 
rently valid International Standards. 

IS0 3744:1993? Acoustics - Determination of 
sound power levels of noise sources using sound 
pressure - Engineering method in an essentially free 
field over a refiecting plane. 

I) To be published. 

1 
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IS0 37451977, Acoustics - Determination of sound 
power levels of noise sources - Precision methods 
for anechoic and semi-anechoic rooms 

IS0 3746:1979, Acoustics - Determination of sound 
power levels of noise sources - Survey method. 

3.4 surface soundl pressure Ilevel, LT: The energy- 
average of the time-averaged sound pressure levels 
at all the microphone positions on the measurement 
surface, with the background noise correction, ,dyt, and 
the environmental correction, K2, applied. It is ex- 
pressed in decibels. 

IS0 6081 :I 986, Acoustics - Noise emitted by ma- 
chinery and equipment - Guidelines for the prepara- 
tion of test codes of engineering grade requiring noise 
measurements at the operator’s or bystander’s pos- 
ition. 

[ISO 3744:1993, 3.41 

3.5, sound power Bevel, Lw: Ten times the logarithm 
to the base IO of the ratio of the sound power radi- 
ated by the sound source under test to the reference 

IEC 651: 1979, Sound level meters. sound power. It is expressed in decibels. 

I EC 804: 1985, Integrating-averaging sound level me- 
ters. 

The frequency weighting or the width of the fre- 
quency band used shall be indicated; for example, 
A-weighted sound power level (i$.&. The reference 
sound power is 1 pW (lo-‘* W). 

[ISO 3744:1993, 3.61 

3 Definitions 
3.6 frequency range of interest: For general pur- 
poses, the frequency range of interest includes the 
octave bands with centre frequencies from 125 Hz to 
8 000 Hz. For the purposes of this lnternational Standard, the 

definitions given in IS0 3744, OS0 3745 and IS0 3746 
apply! some of which are repeated here for the user’s 
convenience. 

[ISO 3744: 1993, 3.91 

3.1 free field over a reflecting plane: A sound field 
in a homogeneous, isotropic medium in the half-space 
above an infinite, rigid plane surface on which the 
source is located. 

3.7 measurement surface: A hypothetical 
of area S, enveloping the source, on which th 
uring points are located. The measurement 
terminates on one or more reflecting planes. 

[ISO 3744:1993, 3.31 

S 
e 
S 

urface 
meas- 
urface 

[ISO 3744:1993, 3.81 

3.2 semi-anechoic room: Test room with a hard, 
reflecting floor whose other surfaces absorb essen- 
tially all the incident sound energy over the frequency 
range of interest, thereby affording free-field condi- 
tions above a reflecting plane. 

3.8 reference box: A hypothetical surface which is 
the smallest rectangular parallelepiped that just en- 
closes the source and terminates on the reflecting 
plane or planes. 

[ISO 3744:1993, 3.1 O] 

[ISO 3745:1977, 3.41 

3.3 sound pressure level, Q,: Ten times the log- 
arithm to the base 10 of the ratio of the square of the 
sound pressure radiated by the sound source under 
test to the square of the reference sound pressure. 
Sound pressure levels are expressed in decibels. 

The frequency weighting or the width of the fre- 
quency band used, and the time weighting (S, F or I, 
see IEC 651), shall be indicated. The reference sound 
pressure is 20 PPa (2 x 10m5 Pa). 

NOTE 2 For example, the A-weighted sound pressure 
level with time weighting S is GAS. 

3.9 measurement distance, d: The distance from 
the reference box to a box-shaped measurement sur- 
face. 

[ISO 3744:1993, 3.11-J 

3.10 time-averaged sound pressure Bevel, LP eqT: 
Sound pressure level of a continuous steady sound 
that, within a measurement time interval T, has the 
same mean-square sound pressure as a sound under 
consideration which varies with time. 

Time-averaged sound pressure levels are expressed 
in decibels and shall be measured with an instrument 
which complies with the requirements of IEC 804. 

[ISO 3744:1993, 3.21 [ISO 3744:1993, 3.2.1-J 
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4 Acoustic environment 

4.1 General 

Test environments suitable for measurements ac- 
cording to this International Standard include: 

a) a laboratory room which provides a free field over 
a reflecting plane; 

b) a flat outdoor area that meets the requirements 
of 4.2 and annex A of IS0 3744:1993 or annex A 
of IS0 3746:1979; 

c) a room in which the contributions of the 
reverberant field to the sound pressures on the 
measurement surface are small compared with 
those of the direct field of the source. 

4.2 Criteria for adequacy of the test 
environment 

Ideally, the test environment should be free from re- 
flecting objets other than a reflecting plane, so that 
the source radiates into a free field over a reflecting 
plane. 

Test environments which are suitable for engineering 
or survey measurements shall permit the sound 
power level to be determined with an uncertainty that 
does not exceed the values given in 7.2.3.1. 

NOTE 3 Annex A of IS0 3744:1993 and annex A of 
ISO 3746:1979 describe procedures for determining the 
magnitude of the environmental correction (if any) to ac- 
count for departures of the test environment from the ideal 
condition. 

The environmental correction K2 (designated K in an- 
nex A of IS0 3746:1979) shall not exceed 2 dB for the 
engineering method and 7 dB for the survey method. 

4.3 Criterion for background noise 

At the microphone position, the sound pressure levels 
of the background noise shall be at least 3 dB for the 
survey method or at least 6 dB and preferably more 
than 10 dB for the engineering method below the 
sound pressure level to be measured in each fre- 
quency band of the frequency range of interest. 

Care shall be taken to minimize the effects of wind, 
which may increase the apparent background noise. 
The appropriate instructions provided by the micro- 
phone manufacturer shall be followed. 

5 Instrumentation 

For the engineering method, instrumentation systems 
in accordance with IS0 3744 and, for the survey 
method, systems in accordance with IS0 3746 shall 
be used. Details of sound level meters for use in 
these systems are available from IEC 65% and 
IEC 804. 

6 Installation and operation of the 
source 

6.1 Test object 

The test object is the fully operational textile machine. 
It is to be accurately determined which equipment 
belongs to the machine to be tested. All units that 
operate exclusively as part of the machine are con- 
sidered to be part of the “textile machine”. Suction 
systems which are in an integral part of the textile 
machine are to be considered as part of the test ob- 
ject. The test report shall contain accurate details de- 
scribing the test object. A sketch of the machine with 
the principal dimensions is useful. Casing and/or 
means of soundproofing shall be especially men- 
tioned. 

From the determined sound power level of a multi- 
position machine, the sound power level of another 
machine equipped with a different number of operat- 
ing positions can be calculated if the following condi- 
tions are met: 

a) operating conditions and technical construction of 
both multiposition machines are the same; 

b) the dimensions of both multiposition machines 
fulfil the requirement necessary for a multi- 
position machine: 

1, > 51,; 1, > 55 

(see figure 4); 

c) the lengths of the headstock lT and the lengths of 
the end support 1, are equal for both machines: 

1l-l = lT* = 1T; lE, = lE2 = 1E 

(see figure 1); 

d) the average sound pressure level of the machine 
as measured at points 1 and 5 should be a maxi- 
mum of 1 dB above the average sound pressure 
level measured at points 3 and 7 (see figure4); 

e) the dimensional ratio li,/(lT + @ of the measured 
multiposition machine and the quotient i,/iZ of the 
number of operating positions of machine I and 

3 
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machine 2 are within the permissible range shown 
in figure 1. 

7 Sound pressure levels on the 
measurement surface 

The sound power level &* should be calculated from 
the sound power level &, of the machine, deter- 
mined in accordance with 7.2, according to the for- 
mula 

%.‘I Measurement surface and microphone 
positions 

&,+,2=&,+Olg$- dB 
12 7.1.1 Reference surface 

For the shaded area in figure 1 p the error in the calcu- 
Dated sound power level & is 1 dB max. 

6.2 Operating conditions of the textile 
machine 

To facilitate the location of the microphone positions, 
a hypothetical reference surface, or reference box, is 
defined (see 3.8). When defining the dimensions of 
this reference box, elements protruding from the 
source which are not significant radiators of sound 
energy may be disregarded. 

As the development of noise from textile machines 
depends upon the operating conditions, these shall 
be fully recorded in the test report. Annexes A to E 
give specific information with regard to particular ma- 
chines, including description of the test objects, op- 
erating conditions and additional information to be 
recorded. 

Additional points which should be taken into account: 

a) For machines for which the idling noise alone is 
stated and this exceeds the working noise, this 
fact shall be indicated in the test report. For ma- 
chines for which the operating noise is greater, but 
cannot be clearly measured and therefore only the 
idling noise, for example, is measured, it shall be 
noted in the test report that the operating noise is 
greater 

7.1.2 Measurement surface 

The measurement surface is defined in 3.7. 

7.1.3 Measurement distance (see 3.99 

The preferred measurement distance k% between the 
measurement surface and the reference parallel- 
epiped is 1 m. A distance d < 1 m may be taken if the 
measurement surface sound pressure level cannot be 
ascertained with certainty because the background 
noise is too high. Measurements made at very small 
distances (0,25 m min.) still allow a comparison of 
machines of the same type with similar dimensions. 
A measuring distance d > 1 m may be used when 
necessary to ensure safety during the measurement. 
Deviations from a measurement distance of 1 m shall 
be mentioned in the test report. 

b) If characteristic operating values are quoted for the 
measurement of the noise, it shall be noted to 
what extent deviations from them affect the un- 
certainty of the noise-measuring value. The oper- 7.1.4 
ating conditions to be selected for noise 

Microphone positions on the measurement 
surface 

measurements on particular types of machines are 
given in annexes A to E. 

c) Revolution counters installed on the machines do 
not always have the accuracy required to deter- 
mine the exact number of revolutions. The number 
of revolutions thus shall be determined by other 
means. 

The microphones are positioned on the measurement 
surface in one of the following arrangements: 

7.1.4.1 Complete measurement point 
arrangement 

6.3 Installation of the machine 

The installation of the machine should correspond to 
that used in practice. Should this not be known or 
should there be more than one way to install the ma- 
chine, the chosen method shall be mentioned in the 
test report. 

The measurement points shall be taken from figures 
2, 3 and 4 according to the size of the reference par- 
allelepiped for floor-mounted machines. The number 
of measurement points shall be increased if the hori- 
zontal distance between adjacent points exceeds 
2 m or if the difference between the highest and the 
lowest values of the A-weighted sound pressure level 
is larger than the number of measurement points 
Care shall be taken that the measurement points are 
proportionately distributed. 
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In the vicinity of intake openings and exhaust 
openings, the measurement points shall be positioned 
such that the microphones do not lie in the air current. 
The number and the arrangement of measurement 
points depend on the size of the reference parallel- 
epipedf the uniformity of the sound field and the 
position of the machine. 

7.1.4.2 Simplified measurement point 
arrangement 

An even simpler basic arrangement of the measure- 
ment points may be adequate for larger machines, if, 
for that type of machine, it can be shown with the 
help of test measurements that the sound field is ad- 
equately uniform and that measurements lead to val- 
ues of sound power level equal to those determined 
with a complete arrangement of measurement points. 

For sources that produce a symmetrical radiation pat- 
tern, it may be sufficient to distribute the measure- 
ment points over only a portion of the measurement 
surface. This is permissible if preliminary investigation 
shows that the surface sound pressure levels in this 
portion do not deviate by more than 1 dB from those 
determined from measurements over the entire 
measurement surface. 

7.1.5 Calculation of the measurement surface 
(see IS0 3744:I 993, 7.3.1) 

The area S of the measurement surface is given by 
the formula 

S=4(ab+bc+ca) 

where 

a = 0,51, *d 

b = 0,51, + d 

c=l+d 

(see figures 2 to 4). 

7.1.6 Measurement point at the operator 
position (see IS0 6081) 

If there is a fixed operator position near the machine, 
an additional measurement point should be provided 
in line with IS0 6081. In this case the microphone 
shall be located 0,2 m & 0,02 m sideways from that 
ear (left or right) in which the higher noise level is 
observed, unless otherwise stipulated in the annexes 
to this international Standard. A description of the 
normal working position(s) of the operator(s) should 
be provided. The measurement should be taken in the 

absence of the operator, in order to avoid any spuri- 
ous influences 

If the operator position cannot be fixed, either the 
surface sound pressure level shall be determined or 
the sound pressure level shall be measured at a dis- 
tance of 0,5 m from the machine and at a height of 
I,5 m + 0,025 m above the floor. The type of 
measurement chosen shall be recorded. 

In all cases, the sound pressure level at the operator 
position should be determined under the same ma- 
chine operating conditions used to determine the 
sound power level. 

7.2 Conditions of measurement 

7.2.1 General (see IS0 3744:1993, 7.5.‘1) 

The microphone shall be placed at the measurement 
point and directed towards the machine tested during 
the measurement. Between the microphone and the 
machine tested, neither persons nor objects should 
be present which could distort the sound field. The 
distance between the microphone and the observer 
should not be less than 0,5 m. 

7.2.2 Measurement with sound level meter (see 
IS0 3744: 1993, 7.5.2). 

7.2.3 Measurement uncertainty 

7.2.3.1 Uncertainty of noise measurement 

The specifications of this International Standard for 
the acoustic measurement method correspond to the 
requirements of the engineering method, if the cor- 
rection K, for considering background noise does not 
exceed 1 dB and the correction K2 for considering the 
environmental effect does not exceed 2 dB. The en- 
gineering method (IS0 3744) of the enveloping sur- 
face method used is associated with a maximum 
standard deviation for the A-weighted sound power 
level of ab = 2 dB. If one of the corrections K, or K2 
exceeds the values given above, the entire measure- 
ment is classified as survey method (IS0 3746) 
which is associated with a maximum standard devi- 
ation of the A-weighted sound power level equal to 
4 dB. The given standard deviations represent maxi- 
mum values with reference to the true value of the 
noise output. As regards repeatability and 
reproducibility of the sound power level, which are of 
particular interest, the values for the standard devi- 
ation are smaller, If sufficient test experience and 
sufficient material are available, appropriate precise 
details concerning the uncertainty of the noise 
measurement can be given. 
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7.2.3.2 Uncertainty in ascertaining the operating 
conditions 

In addition to the uncertainties of the noise measure- 
ment stated in 7.2.3.1, uncertainties regarding the 
ascertainment of the operating conditions may in- 
crease the overall uncertainty of the measurement; 
for details see normative annexes A, B, C, D and E. 

7.2.4 Corrections for background noise (K,) 

The measured sound pressure levels shall be cor- 
rected for background noise (7.2.3.1) according to ta- 
ble 1. The correction shall not exceed 1 dB for the 
engineering method and 3 dB for the survey method 
(see IS0 3746:1979, table 4). 

8 Calculation of surface sound pressure 
level and sound power level 

8.1 Calculation of sound pressure level 
averaged over the measurement surface 

See IS0 3744:1993, 8/l, however take into consider- 
ation 3.4 of this International Standard. 

8.2 Calculation of surface sound pressure 
level 

See IS0 374411993, 8.4, however take 
ation 3.4 of this International Standard. 

8.3 Calculation of sound power 

See IS0 3744:1993, 8.6. 

into consider- 

eve1 

8.4 Calculation of sound pressure level at 
the operator position 

The sound pressure level measured at the operator 
position shall be corrected by the background noise 
correction KI (see IS0 3744). 

9 Information to be recorded (see 
annexes A to E) 

The following information, when applicable, shall be 
compiled and recorded for all measurements made 
according to the requirements of this International 
Standard. 

Table 1 - Correction K, for background noise 

levels measured with sound source 
operating andl backgroundl soundl 

pressure level alone 

measurements invalid 

A 
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b) area S of the measurement surface; 9.1 Sound source under test 

c) A-weighted sound pressure level & at each 
measurement point; 

The following information shall be recorded: 

a) description of the sound source under test (in- 
cluding its dimensions and the dimensions of the 
reference box); 

d) A-weighted background noise level at each 
measurement point and correction PC; (A- 
weighted); 

b) operating conditions (see 6.2 and annexes A to E) 
and the respective test values to indicate the op- 
erating conditions; 

e) environmental correction K2 calculated according 
to 4.2; 

f) surface sound pressure level $, in decibels, ex- 
pressed in terms of an A-weighted level (refer- 
ence: 20 PPa) corrected using Kl and K2; 

c) mounting conditions (see annexes A to E); 

d) location of sound source in the test environment; 

e) if the test object has mu 
description of the source(s) 
measurements. 

ltiple noise sources, a 
in operation during the 

sound power level L,, in decibels, calculated from 
the surface sound pressure level for A-weighting 
(reference: 1 pW); 

9 

h) remarks on subjective impression of noise (audible 
discrete tones, impulsive character, spectral con- 
tent, temporal characteristics, etc.); 

9.2 Acoustic environment 

The following information shall be recorded: 

i) A-weighted sound pressure level at the operator 
position, where specified, or at the point of highest 
A-weighted sound pressure level corrected using 
K, and K2; 

a) description of the test environment, including de- 
scription of physical treatment of walls, ceiling and 
floor, and a sketch showing the location of source 
and room contents; 

j) date and time of measurements, as well as the 
name of the responsible person; bP acoustical qualification of test environment 

cording to 4.2 . 
ac- 

k) if required, uncorrected sound pressure spectra at 
the operator position, where specified, or at the 
point of highest A-weighted sound pressure level; 

9.3 Instrumentation 

The following information shall be recorded: 
I) whether engineering or survey grade was reached. 

a) equipment used for measurements, including 
name, type, serial number and manufacturer; 

10 Test report b) bandwidth of frequency analyser; 

The test report shall contain the statement that the 
sound power levels have been obtained in full con- 
formity with the procedures of this International 
Standard. The report shall state that these sound 
power levels are given in decibels with reference to 
1 pw. 

c) frequency response of instrumentation system; 

d) method used for checking the calibration of the 
microphones and other system components, as 
well as the date and place of calibration. 

9.4 Acoustical data From the data recorded according to the requirements 
of clause 9, only those data shall be reported which 
are required for the purposes of the measurements. The following information shall be recorded: 

a) shape of the measurement surface, the measure- 
ment distance, the location and orientation of 
microphone positions; 

Minimum requirements for the test report data are: 

9.1 a), b), c); 9.2 b); 9.3 a); 9.4 f9, g9 0, k), m9. 
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0 1 5 IO 15 

111 - - 
1T + 1E 

Horizontal view of the machine: 

!T is the length of the headstock; 

lE is the length of the end support; 

1 i is the length of the working field; 

i is the number of operating positions; 

Subscript 1 indicates multiposition machine in operation; 

Subscript 2 indicates multiposition machine for calculation. 

Figure 1 - Length and permissible range for multiposition machines 
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r Reference parallelepiped envelopingthemachine 

/ I I \ +-i- //r 

2a 

0 Basic arrangement of measurement points 

l Additional measurement points if 1, and/or k2 exceed 1 m 

surementsurface 

Figure 2 - Measurement surface, position and number of measurement points for a reference 
parallelepiped of height l3 G 2 m 
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Referenceparallelepiped enveloping the machine 

- 
a 

0 Basic arrangement of measurement points 

l Additional measurement points if I, and/or l2 exceed ‘I m 

Measurement surface 

Figure 3 - Measurement surface, position and number of measurement points for a reference 
parallelepiped of height 5 > 2 m 
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r Reference paraNeLepiped enveloping the machine 

I- Measurement surface 

0 Basic arrangement of measurement points 

@ Additional measurement if measurement points 11, 12 and 13 are omitted 

NOTE - For height lz > 2 m, a further complete measurement according to figure3 shall be carried out. 

Figure 4 - Measurement surface, position and number of measurement points for a reference 
pkallelepiped of length I, > 54 and I, > 55 
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Annex A 
(normative) 

Supplementary information specific for spinning preparatory machinery 

The information given in this annex shall be used to 
supplement, where applicable, the appropriate 
clauses or subclauses as noted. 

A. 1 Horizontal openers, cleaning 
machines 

Fibre-cleaning machines are used to remove non- 
fibrous matter from the fibre materials. 

A.l.l Subclause 6.1 

The machine to be tested includes the following 
equipment necessary for normal service running: 
opening points, condenser and extractor equipment; 
at present this equipment represents standard deliv- 
ery items. 

A.l.2 Subclause 6.2 

The operating conditions are determined by the ma- 
terial throughput, expressed in kilograms per hour. 

A.1.3 Subclause 7.1.6 

The operator position cannot be fixed. 

A.l.4 Clause 9 

The following additional details are to be recorded: 

- description of the material (e.g. type of material); 

- production, in kilograms per hour; 

- type of scutcher; 

- rotational speed of scutcher in revolutions per 
minute; 

- rotational speed of associated fans, in revolutions 
per minute. 

12 

A.2 Teasers (pre-teasers, compound 
teasers, post-teasers) 

A.2.1 Subclause 6.1 

The test object is the machine equipped with any de- 
vices for material feed and delivery. The following 
details regarding the test object shall be mentioned in 
the test report: 

method of working (pre-teasers, compound 
teasers, post-teasers); 

diameter and width of the willowing drum(s); 

rotational speed of the willowing drum(s), in revo- 
lutions per minute; 

other (e.g. ventilator drive power, in kilowatts). 

A.2.2 Subclause 6.2 

The operating cond tions are d etermined by the out- 
Put of the machine, expressed in kilograms per hour. 

A.2.3 Subclause 7.1.6 

With manual feed, the operator position is immedi- 
ately in front of the feed table. With automatic feed, 
there is no fixed operator position. 

A.2.4 Subclause 7.2.3 

Uncertainties in measurement may result from the 
type of material fed (e.g. natural fibres, man-made fi- 
bres, rags). 

A.2.5 Clause 9 

The following additional details are to be recorded: 

- description of the material fed (e.g. natural fibres, 
man-made fibres, rags); 

- production, in kilograms per hour. 
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A.3 Scutchers A.4.2 Subclause 6.2 

The operating conditions are determined by the deliv- 
ery speed of the machine, expressed in metres per 
minute. 

A.3.1 Sub-clause 6.1 

The test object is the machine equipped with any de- 
vices for feed and delivery of material (e.g. hopper 
feed, pneumatic material feed, condenser, roll equip- 
merit). 

A.4.3 Subclause 7.1.6 

With manual feed, the operator position is immedi- 
ately in front of the feed table. With automatic feed, 
there is no fixed operator position. 

The following details regarding the test object shall 
be mentioned in the test report: 

- type of scutching equipment (e.g. bars, Kirschner 
beaters, saw-tooth rollers); 

A.4.4 Clause 9 

The following additional details shall be recorded: 
- suction capacity (ventilator data). 

- description of the material (e.g. type of material); 

A.3.2 Subclause 6.2 - delivery speed, expressed in metres per minute. 

The operating conditions are determined by the ma- 
terial throughput, expressed in kilograms per hour. A.5 Staple cutters (converters), 

stretch-breaking converters 
A.3.3 Subclause 7.1.6 

Staple cutters and stretch-breaking converters are 
used for the conversion of filaments to staple fibres. The operator position cannot be fixed. 

A.5.1 Subclause 6.1 A.3.4 Clause 9 
The test object is the machine without devices for 
feeding the material. The following details regarding 
the test object shall be mentioned in the test report: 

The following additional details shall be recorded: 

- description of the material (e.g. type of material); 

- working methods (type of cutting or drawing); 
- production, in kilograms per hour; 

- type of parallelization (needle field, drafting mech- 
anism); - rotational speed of the beater, in revolutions per 

minute. 

- other (feed mechanism, storage). 

A.4 Cards for fibre preparation 
A.5.2 Subclause 6.2 

A.4.1 Sub-clause 6.1 The operating conditions are determined by: 

The test object is the machine equipped with any de- 
vices for material feed and delivery. The following 
details regarding the test object shall be mentioned in 
the test report: 

- delivery speed, in metres per minute; 

- linear density of top sliver, in tex; 

- average staple length (cut length, drawn length), 
in millimetres; if this is not possible, then the 
shortest possible average staple length. 

- diameter and width of the drums; 

- number of operators/manipulator pairs (for carding 
willows); A.5.3 Subclause 7.1.6 

- type of feed; The operator position cannot be fixed. 

- other (e.g. ventilator with ventilator drive output, 
in kilowatts, drafting mechanism, can rod); A.5.4 Subclause 7.2.3 

- type of web-detaching device (e.g. comb, doffing 
cylinders). 

Uncertainties in measurement may result from the 
individual capillary fineness. 
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A.5.5 Clause 9 

The following additional details shall be recorded: 

- description of the material (e,g. type of material); 

- linear density of tow, in tex; 

- production, in kilograms per hour. 

A.6 Drawframes for cotton spinning and 
long staple fibre spinning 

A.6.1 Subclause 6.1 

The test object is the machine without the receiving 
end, but with the delivery end, can replacement and 
control. 

The following details regarding the test object shall 
be mentioned in the test report: 

- type of drafting mechanism (e.g. roller drafting, gill 
box drafting). 

A.6.2 Subclause 6.2 

- delivery speed, in metres per minute; 

- drawing frame sliver, in tex. 

A.6.3 Subclause 7.1.4 

The reference parallelepiped generally comprises the 
textile machine without the receiving end but with the 
delivery end and can replacement. If the measure- 
ment points specifying microphone positions in the 
area of the receiving end cannot be placed as shown 
in figure 2, 3 or 4, the measurement points, if neces- 
sary, shall be arranged above the receiving end. 

A.6.4 Subclause 7.ll.6 

The operator position cannot be fixed. 

A.6.5 Clause 9 

The following additional details shall be recorded: 

- description of the material (e.g. type of material); 

- production, in kilograms per hour; 

- doubling; 

The operating conditions are determined by: - total draft. 

14 
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Annex B 
(normative) 

Supplementary information specific for spinning and doubling (twisting) 
machinery 

The information given in this annex shall be used to 
supplement, where applicable, the appropriate 
clauses or subclauses as noted. 

B.l Speedframes, ring spinning frames, 
rotor spinning machines, friction spinning 
machines, ring twisting frames, 
two-for-one twisters 

‘B.1 .I Subclause 6.1 

The test object is the machine fitted with devices for 
feed and delivery of material (e.g. spinning cans, feed 
spools) but excluding equipment near the machine for 
feeding material if these are separated from the ma- 
chine by a gangway. The following details regarding 
the test object shall be mentioned in the test report: 

a) Speedf rames: 

- number of spindles; 

- spindle speed, in revolutions per minute; 

- type of drafting equipment; 

- bobbin; 

- type of bobbin coupling; 

- type of flyer; 

- auxiliary equipment. 

b) Ring spinning frames: 

- number of spindles; 

- type of drafting equipment; 

- with balloon, with reduced balloon or 
balloonless; 

- type of spindle drive; 

- spindle speed, in revolutions per minute; 

- drive (per machine side, for both machine 
sides); 

- ring diameter; 

- gauge; 

- auxiliary equipment (e.g. air output of pneu- 
matic waste collector, in cubic metres per 
hour); 

- traveller; 

- tube; 

- type of tube coupling; 

- other (type of feed, extractor equipment, 
doffing truck). 

c) Rotor spinning machines: 

number of rotors (single or double-sided ar- 
rangement); 

type of drive for rotor and opening roller; 

drive (per machine side, for both machine 
sides); 

working method; 

staple field; 

type of fibre separation; 

yarn delivery speed, in metres per minute; 

other (e.g. type of feed, automatic doffing de- 
vice, total air output for fibre suction, total air 
output to eliminate debris). 

d) Friction spinning machines: 

- number of spinning units; 

- type of drive for opening 
winding; 

- drive (gear, belt, etc.); 

- type of fibre opener; 

roller, friction roller, 

15 
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- other (e.g. fancy yarn, degree of automation); 

- air output: 

l friction roller (main suction), 

l opening roller (debris suction), 

e third hand (automatic or not; automatic 
doffing or not); 

- type of winding (thread guide or grooved 
drum). 

e) Ring twisting frames: 

- number of spindles; 

- type of spindle drive; 

- spindle speed, in revolutions per minute; 

- drive (per machine side, for both machine 
sides); 

- with balloon, with reduced balloon or 
balloonless; 

- tube Pength, in millimetres; 

- type of tube coupling; 

- auxiliary equipment; 

- gauge; 

- traveller; 

- ring diameter. 

f) Two-for-one twisters: 

- number of spindles; 

- type of spindle drive; 

- arrangement of the rows of spindles (e.g. 
single-deck, double-deck, horizontal, vertical); 

- balloon limit (with, without); 

- feeder spools (type, height and diameter); 

- auxiliary equipment; 

- gauge. 

B. II .2 Subdause 6.2 

The operating conditions are determined by: 

a) Speedf ra mes: 

- flyer speed, in revolutions per minute; 

- delivery speed, in metres per minute. 

b) Ring spinning frames: 

- spindle speed, in revolutions per minute; 

- spinning cops at least half full; 

- traveller speed, in metres per second. 

c) Rotor spinning machines: 

- rotor speed, in revolutions per minute. 

d) Friction spinning machines: 

- friction roller speed, in revolutions per minute; 

- opening roller speed, in revolutions per minute; 

- air output, in cubic metres per hour; 

- delivery speed, in metres per minute. 

e) Ring twisting frames: 

- spindle speed, in revolutions per minute; 

- twisting cops at least half full; 

- traveller speed, in metres per second. 

f) Two-for-one twisters: 

B.l.3 

spindle speed, in revolutions per minute; 

feed packages at least half full; 

yarn of medium fineness. 

Subclause 7.1.4 

For these textile machines, the measuring distance 
may not fall below 0,5 m. 

B.1.4 Subclause 7.1.6 

The operator position cannot be fixed. 

B.l.5 Subclause 7.2.3 

Uncertainties in measurement may occur as a result 
of the exchange of parts (e.g. belts, spindles). For ring 
twisting frames and two-for-one twisters, additional 
uncertainties resulting from differences in the material 
processed may be expected. 

16 
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B.1.6 Clause 9 

The following additional details shall be recorded: 

- description of the material (e.g. type of materiaI, 
yarn fineness); 

- production rate, in grams per spindle hour: 

E9 
spindlegh 

- where appropriate, traverse speed, in cycles per 
minute; 

- for rotor spinning machines, additionally the rotor 
groove diameter; 

- for twisters, additionally the twine structure and 
fineness. 

B.2 Spin winding machines, fast spin 
winding machines and spin draw-winding 
machines 

These machines are principally used to wind filament 
yarn onto yarn carriers. 

Bn2.11 Subclause 6.1 

The test object is the machine without devices for 
feeding the material. The following details regarding 
the test object shall be mentioned in the test report: 

- number of spinning positions; 

- number and size of draw rolls; 

- number of winding heads; 

- maximum diameter of the package; 

- changeover stroke. 

B.2.2 Subclause 6.2 

The operating conditions are determined by the 
winding speed, expressed in metres per minute. If a 
measurement operating with yarn is not possible, a 
measurement when idling may be made. 

a) Operating with yarn: 

All the winding heads should run with yarn. To 
determine the noise at the operator position, the 
noise at a winding point during a feed process 
should be measured. 

b) Idling: 

All units should be operating but without yarn 
winding. If the former is driven by friction, the 
drive rollers may not run over the former. To de- 
termine the noise at the operator position during 
the feed phase, a friction roller should run over the 
former while all the other winding heads are idling. 

B.2.3 Subclause 7.ll.6 

The operator position cannot be fixed. Instead, a 
measurement point (near the feed area) at a distance 
of 0,5 m from the machine and a height of I,5 m is 
acceptable. Therefore “idling” or “operating with 
yarn” must be indicated. 

8.2.4 Subclause 7.2.3 

Uncertainty in measurement may occur as a result of 
the type of former used and the contact pressure of 
the friction roller on the former. 

B.2.5 Clause 9 

The following additional details shall be recorded: 

- description of the material (e.g. type of material, 
yarn fineness); 

- production rate, in grams per spinning position 
hour: 

cl 
spinning positionh 

- dimensions and material of the formers used; 

- contact pressure of the 
mer. 

friction roller on the for- 

B.3 Texturing machines and 
draw-texturing machines 

In texturing machines filament yarns are crimped, and 
in draw-texturing machines the yarns are additionally 
stretched. 

B.3.1 Subclause 6.1 

The test object is the machine with cleaning 
aspirators, if this is standard equipment, and with 
equipment for feed and delivery of material (e.g. 
feeder packages) but excluding creels near the ma- 
chine if these are separated from the machine by a 
gangway. The following details regarding the test ob- 
ject shall be mentioned in the test report: 

number of working positions; 

- type of 
turing u 

textu 
nits); 

ring units (e.g. friction, spindle tex- 
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- method of yarn stretching; 

- other (e.g. cleaning aspirators). 

8.3.2 Subclause 6.2 

The measurement can be made with or without yarn 
For measurements without yarn, the take-up tube(s) 
shall be disengaged and shall not run on the rollers 
All other units shall however be operating. 

A measurement without yarn is only permissible pro- 
vided that noise levels other than those obtained by 
measuring with yarn are not produced, with a toler- 
ance of + 1 dB. - 

The operating conditions are determined by: 

- the rotational speed of the texturing units, in rev- 
olutions per minute; 

- the wind-up speed, in metres per minute. 

B.3.3 Sub-clause 7.1.6 

The operator position cannot be fixed. 

Bn3.4 Subclause 7.2.3 

Uncertainty in measurement may result from the ex- 
change of parts (e.g. belts, spindles) and contami- 
nation of the spindles (e.g. with thread waste, wear). 

B.3.5 Clause 9 

The following additiona 

- description of the r 
yarn fineness); 

- dimen 
used; 

sions and m 

details shall be recorded: 

material (e.g. type of material, 

terial of the take-up tube(s) 

- production rate, in grams per spindle hour: 

g 
spindlemh 

- stretching set; 

- shrinkage set; 

- traverse speed, in cycles per minute. 
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Annex C 
(normative) 

Supplementary information specific for winding and preparatory machinery 
for fabric manufacture 

The information given in this annex shall be used to 
supplement, where applicable, the appropriate 
clauses or subclauses as noted. 

C.1 Warping machines, beam warping 
machines, beaming machines 

CA.1 Subclause 6.1 

The test object is the machine not fitted with equip- 
ment for feeding material (warp creels), although fit- 
ted with equipment for material delivery (beaming 
machine). The following details regarding the test ob- 
ject shall be mentioned in the test report: 

- dimensions of the warping drum, warper’s beams 
or weaver’s beams; 

- type of drive (e.g. hydraulic, electric; shaft-driven 
or contact drum-driven warp beam). 

C.1.2 Subdause 6.2 

One or two sets of operating conditions shall be 
tested: 

a) First set of operating conditions: continuous run- 
nrng. 

The operating conditions are determined by 

- warping, beam warping or beaming speed, in 
metres per minute; 

- average yarn fineness; 

- high thread tension, depending on yarn 
fineness, for the manufacture of hard windings; 

- total number of threads 

b) Second set of operating conditions for warping 
machines: beaming of a hard winding on a 
weaver’s beam. 

C.1.3 Subclause 7.1.6 

The operator position for warping is fixed at the reed 
and for beaming is fixed at the beam side of the ma- 
chine. 

To determine the noise at the operator position, the 
braking noise shall be determined by means of im- 
pulse noise measurement. The operating conditions 
before braking represent those of continuous running. 

Cl .4 Subclause 7.2.3 

Uncertainty in measurement may result from differing 
yarn numbers, thread tensions and winding speed. 

C.1.5 Clause 9 

The following additional details shall be recorded: 

- description of the material (type of material, yarn 
fineness); 

- thread tension per thread, in centinewtons. 

C.2 Pirn v inding machines 

C.2.1 Subc ause 6.1 

The following details regarding the test object shall 
be mentioned in the test report: 

- degree of automatization (non-automatic, semi- 
automatic, automatic); 

- number of winding heads; 

- kind of traverse; 

- where appropriate, the cycles (to-and-fro) per min- 
ute; 

- other (e.g. suction devices). 

6.2.2 Subclause 6.2 

The operating conditions are determined by: 

- winding speed, in metres per minute; 

19 
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- for semi-automatic and automatic pirn winding 
machines, an additional measurement, made with 
the feed operating. 

C.2.3 Subclause 7.1.6 

The operator position cannot be fixed. 

C.2.4 Clause 9 

The following additional details shall be recorded: 

- description of the material (e.g. type of material, 
yarn fineness); 

- weight (mass) of the full pirns, in grams. 

C.3 Cone and cheese winding machines 

C.3.1 Subclause 6.1 

The following details regarding the test object shall 
be mentioned in the test report: 

number of winding heads; 

kind of traverse; 

where appropriate, the cycles (to-and-fro) per min- 
ute; 

degree of automatization (non-automatic, semi- 
automatic, automatic); 

type of knotter or splicer (e.g. sliding knotter, sin- 
gle knotter); 

other (e.g. suction devices, tube-sorting equip- 
ment). 

C.3.2 Subclause 6.2 

The operating conditions are determined by: 

- winding speed, in metres per minute; 

- all winding heads operating; 

- operation at average diameter of the cross-wound 
package; 

- kind and material of tube; 

- dimensions and mass of packages; 

- air output needed to run the machine, in cubic 
metres per hour. 

C.3.3 Subclause 7.1.6 

The operator position cannot be fixed, 

C.3.4 Subclause 7.2.3 

The stroke of the yarn guide may vary according to 
the type of cross winding. Impulse noise of varying 
intensity may thus occur, causing uncertainty in the 
measurement. This applies only to machines with 
separate yarn guiding. For machines with split drums 
this uncertainty does not occur. 

Further uncertainties result from the different tubes 
for automatic pirn winding machines. 

C.3.5 Clause 9 

The following additional details shall be recorded: 

- description of the material (e.g. type of material, 
yarn fineness); 

- dimensions and material of the tubes; 

- dimensions and mass of the feed packages. 

20 
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Annex D 
(normative) 

Supplementary information specific for machinery for fabric manufacture 

The information given in this annex shall be used to 
supplement, where applicable, the appropriate 
clauses or subclauses as noted. 

B.1 Weaving machines 

Distinctions are made according to the type of weav- 
ing machine construction: 

a) full-width weaving machine: 

1) with shuttles, 

2) with rigid or telescopic rapiers, 

3) with flexible rapiers, 

4) with projectiles, 

5) with weft insertion by nozz9e, hydraulic, 

6) with weft insertion by nozzle, pneumatic; 

b) ribbon weaving machine: 

1) with weft insertion by shuttles, 

2) with weft insertion by needles; 

c) wave shed weaving machine; 

d) other weaving machines. 

D.1 .I Subclause 6.1 

The test object is the machine fitted with equipment 
for feed and delivery of material (e.g. weaver’s beams 
and cloth beams) but excluding warp creels and free- 
standing equipment for cloth take-up (e.g. fabric 
winding machine, folding machine); shed-forming 
equipment (e.g. Jacquard machines) is also part of the 
test object. 

The following details regarding the test object shall 
be mentioned in the test report: 

- maximum working width, in centimetres; 

- fabric width, in centimetres; 

- shed-forming equipment and its position (e.g. 
dobby, Jacquard machine, wave shed weaving 
machine); 

- where appropriate, the number of hooks for a 
Jacquard machine; 

- type of feed (e.g. beams, free-standing frame for 
weaver’s beams, warp creel); 

- number of heald frames; 

- number of weavers beams; 

- where appropriate, the size and mass of the shut- 
tle without weft pirn; 

- where appropriate, the material of the shuttle; 

- where appropriate, type and material 

- where appropriate, type and material 
stop; 

- where appropriate, the type of heald 
material, design); 

of the picker; 

of the back- 

frames (e.g. 

- other (e.g. automatic doffer, equipment for pirn 
winding, fixed weft yarn supply e.g. for rapier 
weaving machines); 

- diagram of the machine with main dimensions; 

- special construction details . . (e g blower, 
compressor). 

D.1.2 Subclause 6.2 

The operating conditions are determined by the num- 
ber of picks per minute. 

D.1.3 Subclause 7.1.4 

If a Jacquard device is available, 7.1.5 (figure3) should 
be consulted regarding microphone positions. 

DA.4 Subclause 7.1,6 

In general, the operator moves between groups of 
weaving machines, but sometimes stops at the breast 
beam side of the machine. The measurement point is 
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