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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. Esch 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, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 2969 was prepared by Technical Committee ISO/TC 36, 
Cinema tograph y. 

This second edition cancels and replaces the first edition (ISO 2969 : 19771, of which it 
constitutes a technical revision. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 

0 International Organkation for Standardkation, 1987 0 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 2969 : 1987 (E) 

Cinematography - B-chain electro-acoustic response 
of motion-picture control rooms and indoor theatres - 
Specifications and measurements 

0 Introduction 

This International Standard shall be used in conjunction with 
the relevant Standards which cover that part of the motion pic- 
ture Sound System from the transducer to the input terminals of 
the main fader. 

1 Scope and field of application 

This International Standard specifies the characteristics of the 
B-chain response of motion-picture Studio dubbing theatres, 
review rooms and indoor theatres. lt is intended to assist in 
the standardization of recording monitor and reproduction 
characteristics of motion-picture Sound in rooms with volumes 
of at least 150 m3. lt does not apply where the recorded Sound 
is intended for reproduction under domestic listening condi- 
tions, i.e. radio and television broadcasting, tape or disk. 

This International Standard does not cover the electro-acoustic 
response characteristic of motion-picture surround or effects 
loudspeakers, or sub-bass loudspeakers (sub-woofers). 

2 References 

ISO 140, Acoustics - Measurement of Sound insulation in 
buildings and of building elements. 

ISO 266, Acoustics - Preferred frequencies for measurements. 

IEC Publication 651, Sound level meters. 

3 Def initions 

For the purpose of this International Standard, the following 
definitions apply. 

3.1 complete Sound reproduction System : A System 
used (sec figure 1) in Sound dubbing theatres, review rooms 
and indoor theatres; by convention consists of an A-chain and 
a B-chain. 

3.2 pre-emphasized sound-track : A conventional 
photographic sound-track, also known as an academy sound- 
track, which is intended for playback over normally de- 
emphasized theatre playback Systems. 

3.3 wide range sound-track: A photographic sound-track 
which has been pre-emphasized and is intended for playback 
over a theatre System whose B-chain has been aligned to 
curve A of this International Standard. 

3.4 A-chain (transducer System): The “A” part of a 
motion-picture Sound System as shown in figure 1, which 
extends from the transducer to the input terminals of the main 
fader. 

NOTE - lt is customary for the A-chain to contain the necessary de- 
emphasis network for the playback of pre-emphasized sound-tracks. In 
some theatres patt of the de-emphasis characteristic may result from 
aperture loss. Wide range Sound tracks do not require use of a de- 
emphasis network and aperture loss will normally require correction. In 
addition, wide range Sound tracks may require the use of noise reduc- 
tion decoding circuitry. 

3.5 B-chain (final chain): The “BI’ part of a motion-picture 
reproduction System (sec figure 11, which extends from the 
input terminals of the main fader to the listening area of the 
room or auditorium. 

NOTE - Two B-chain characteristics are described in this International 
Standard: a normal curve typical of current practice, and a wide range 
curve referred to as curve X. 

3.6 electro-acoustic response: The electro-acoustic 
response of the final chain at a given Position is the Sound 
pressure level expressed in decibels with respect to an arbitrary 
reference pressure over a given frequency range. 

Determination of the electro-acoustic response for the entire 
listening area requires multiple measurements and averaging as 
described in clauses A.4 and A.5 of the annex. 

3.7 pink noise: A continuous spectrum noise having cons- 
tant energy per constant percentage bandwith, with Gaussian 
probability distribution of instantaneous values. 

3.8 wideband pink noise: Pink noise having a bandwidth 
exceeding the frequency range of interest, typically extending 
from 31,5 Hz to at least 12,5 kHz. 
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4 Method of measurement 

4.1 The electro-acoustic response shall be measured with 
the equipment and instrumems arranged in accordance with 
figure 2 (see clauses A.3, A.4 and A.5 of the annex). 

4.2 s ound pressure level 
follows (sec 4.4 and 4 ,5): 

a) In 
areas; 

dubbing theatres, at each of the principal Iistening 

measurements shall be taken as 

b) in review rooms and indoor theatres, at a sufficient 
number of positions to cover the listening area (see 4.5 and 
4.6). 

4.2.1 Absolute Sound pressure levels shall be measured with a 
Sound level meter conforming to IEC Publication 651 and with 
C scale weighting, using wideband pink noise as the test Signal. 

4.2.2 The diffuse field frequency response of the microphone 
shall be flat within * 1,5 dB in the range 40 to 10 000 Hz. The 
free-field frequency response of the microphone for the angle 
of incidence used during the measurements shall be flat within 
+ 1,5 dB in the range 50 to 10 000 Hz; consequently, the 
directivity index of the microphone shall be close to 0 dB in the 
range 50 to 10 000 Hz. 

4.3 In multiple loudspeaker auditoria, the electro-acoustic 
response of each Stage loudspeaker shall be measured in- 
dividually, and each loudspeaker assembly shall be checked for 
consistent polarity response (see clause A.6 of the annex). 
With the same electrical input, normally pink noise, each 
loudspeaker assembly shall give the equivalent Sound pressure 
level in the auditorium to within + 1 dB. 

4.4 At least five methods of measurement are recognized as 
providing appropriate data for the evaluation of the electro- 
acoustic response of the B-chain. These methods, described in 
4.4.1 to 4.4.5, depend upon the generation of pink noise from 
31,5 Hz to 10 kHz or beyond, and the use of a microphone 
calibrated in accordance with IEC Publication 651. 

4.4.1 Generate wide-band pink noise. Measure the acoustic 
output with a calibrated microphone intended for use in the dif- 
fuse field and a sound-frequency spectrum analyser, covering 
the spectrum in one-third octave bands. 

4.4.2 Generate pink noise in one-third octave bands with 
preferred central frequencies conforming to ISO 266. Measure 
the Signal input and the Sound level meter output with an rms 
Voltmeter and Sound level meter complying with IEC Publica- 
tion 651. 

4.4.3 Generate wide-band pink noise. Measure the acoustic 
output with an rms Voltmeter and Sound level meter complying 
with IEC Publication 651, reading acoustic output through a 
series of one-third octave bandpass filters. 

4.4.4 Generate pink noise in octave bands altering the centre 
frequencies in either 1 /l- or 1/3-octave Steps. Measure the 
acoustic output with a Sound level meter as described in 4.4.2. 

This procedure using full octave bands requires that tolerantes 
on the B-chain electro-acoustic response curve be reduced as 
noted in table 1. 

4.4.5 Generate pink noise as described in 4.4.1,4.4.2 or 4.4.4, 
then, with a calibrated microphone intended for use in the dif- 
fuse field, and a precision tape recorder, record the microphone 
output for each frequency band, where applicable, and for 
each measurement position. Reproduce and analyse the results 
at a subsequent time, in an appropriate laboratory, using one of 
the methods described above. 

4.4.6 The Sound pressure level within each one-third octave 
band should be at least 10 dB above both the background 
acoustic noise level and the instrumentation noise in that band. 
If it is not, but has a 4 dB or better signal-to-noise ratio, then 
the measurement shall be corrected according to the method 
described in ISO 140. If the signal-to-noise ratio is less than 
4 dB, the measurement for this band is invalid. 

The pink noise shall not be so loud as to risk loudspeaker 
darnage or to resch power amplifier Saturation. A typical Single 
loudspeaker auditorium wideband Sound pressure level using 
pink noise is 85 dB(C). 

4.5 microphone position: The microphone shall not be 
placed closer than 1,5 m from the side or rear Walls of the 
auditorium, and not closer to the Screen than 25 % of the 
distance to the rear Wall. lt shall be mounted at normal seated 
head height and at a minimum of 15 cm above the top of the 
seat back. 

To obtain a valid representation of the acoustic response 
throughout the listening area, it is suggested that at least three 
positions be averaged when employing whole octave bands 
and at least five positions when employing one-third octave 
bands. In balcony houses representative measurements shall 
also be made in the balcony. 

Care should be taken that none of the microphone positions 
Chosen are unusual. Positions should be avoided which are ex- 
actly on lateral or transverse theatre centrelines, or under the lip ’ 
of a balcony. 

4.6 averaging : If the variations among the Sound pressure 
levels at the different measuring positions are small, not ex- 
ceeding 4 dß, the arithmetic mean of the individual Sound 
pressure levels in decibels tan be made. If the variations exceed 
4 dB, the procedures for averaging described in ISO 140 shall 
be followed. 

5 Characteristics 

The electro-acoustic response of the B-chain shall be within the 
tolerante of curve N given in table 1 and shown in figure 3. This 
response is satisfactory for record monitoring and playback of 
conventionally pre-emphasized Sound tracks. The curve X and 
its tolerante, shown in figure 4, is required for recording 
monitoring and playback of wide-range Sound tracks. 

NOTE - Care should be taken that deviations from the curve though 
within the tolerante area, do not Cause a tonal imbalance; for example, 
a Situation where bass responses were all positive and treble responses 
negative should be avoided. 

2 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 2969:1987

https://standards.iteh.ai/catalog/standards/iso/c21359ed-9717-4c97-b85e-3bc735d62929/iso-2969-1987

https://standards.iteh.ai/catalog/standards/iso/c21359ed-9717-4c97-b85e-3bc735d62929/iso-2969-1987


ISO2969:1987 (E) 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

A-chain IB-chain 

l Main fader 31c Crossover network 7 

Magnetit b u ’ [ 
I 

o- -Du 4 4 
I L 

c %, - 

l 
Power amplifier Speaker units 

Screen 

Pre-amplifiers and 
A-chain equalizers ’ B-chain equalizer if required. 

Figure 1 - Comalete theatrical sound reproducincl System 

Screen 

Power Speaker 
amplifier units 

Noise Source 
fader network 

(Auditorium) 
Measuring 
instrument 

Measuring 
microphone 

I 

Figure 2 - Method of measurement of B-chain 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 2969:1987

https://standards.iteh.ai/catalog/standards/iso/c21359ed-9717-4c97-b85e-3bc735d62929/iso-2969-1987

https://standards.iteh.ai/catalog/standards/iso/c21359ed-9717-4c97-b85e-3bc735d62929/iso-2969-1987


ISO 2969 : 1987 (EI 

dß 4 7 I 
+6 . 

i 
+4 CB -- -- ---.- .- -. -- --- - - A* 
+T I I I LU I I 

0 t 
I 1 I/IlII 

I 
I 

I I 11 Ill 1 I I Ill1 l l-7, 
I I IIlArl 1 / / I I I II Ill 1x1 -2 \ \ \ 

i 
-4 

/ / B-B s ---w .-.- -- ----- -r-- w, 
/ \ 1 

-6 
/' \ / '\, ', \ 

-8 - --.' \ 
-lOv / . \ 

1 / ! \ ', . 
-12 \ L 
-14 / 

-16' 
/ 
I 

-18- ' 
-20 \ 
-22. \ 

-23 r ( , . l 1 

40 63 80100 200 400 630800 2k 3,15k 4k 6,3k8klOk12,5k 
Frequency, Hz 

Figure 3 - Curve N of B-chain characteristic 
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Figure 4 - Curve X of B-chain characteristic 
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