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TSNS [ ANECHOIC RECORDING PROGRAM NSNS

1] MOZART :Overture “Le Noze di Figaro” 419
2 MENDELSSOI;IN:4th mov. Symphony No.3 in a minor, Op.56 “Scottish™, bars 396-490 2’20’
3] BIZET :Menuet—— "L’ Arlésienne” Suite No.2 413
4] Johann & Josef STRAUSS: Pizzicate-Polka 235
(5] GLINKA :Overture “Ruslan and Lyudmila” 522"
[6] VERDI:Prelude to Act 1——"La Traviata” 327
7] BRUCKNER: Ist mov. Symphony No.4 in E-flat major “Romantic”, bars 517-573 141"
8

DEBUSSY : Prélude a ' Aprés-Midi d'un Faune, bars 1-20 155"

JIEE 11 ANECHOICALLY RECORDED SAMPLES FOR EVALUATION K

9] HANDEL/HARTY : No.6—— Water Music Suite, bars 1~11 21
(0] MOZART: Overture “Le Noze di Figaro”, bars 1-18 016"
11} BEETHOVEN: 4th mov. Symphony No.9 in d minor, Op.125 “Choral”, bars 1-7 010
2) BRAHMS: Ist mov. Symphony No.4 in e minor, Op.98, bars 354- 362 017
13) BRUCKNER: Ist mov. Symphony No.4 in E-flat major “Romantic”, bars 560-573 028
14) TCHAIKOVSKY : Ist mov. Symphony No.4 in f minor, Op.36, bars 1-6 020"
T5) MAHLER : 4th mov. Symphony No.5, bars 1-3 025
16 DEBUSSY: Prélude 3 'Apres-Midi d’un Faune, bars 1-3 022
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(1) Mozart:Overture “Le Nozze di Figaro™, bars 1-18

7 a) Addition of Wien Musikvereinssaal's reverberation 017

@ b) Addition of Amsterdam Concertgebouw's reverberation oI7

19 ¢ ) Addition of Boston Symphony Hall’s reverberation o7
(2) Bruckner: Ist mov. Symphony No.4 in E-flat major “Romantic”, bars 560-573

200 a ) Addition of Wien Musikvereinssaal's reverberation 029"

[21] b) Addition of Amsterdam Concertgebouw’s reverberation 028

22 ¢ ) Addition of Boston Symphony Hall's reverberation 028
(3) Debussy:Prélude & L’ Apres-Midi d'un Faune, bars 1-3

23 a) Addition of Wien Musikvereinssaal's reverberation 023

24 b) Addition of Amsterdam Concertgebouw's reverberation 023

25 c ) Addition of Boston Symphony Hall's reverberation 023"

T V.INSTRUMENTAL COMBINATIONS AND SCORE-READING HNENK.

BRAHMS: Ist mov:Symphony No.4, bars 386-407

\26] 1. Full orchestra [Timp.+Hrn.+Trp.+FI.+0b.+CI.+Fg.+Cb.+Vc.+VIa.+VIn.II+V|n.I] 033"
21 2. Timp. : 032
28 3, Timp.+Hrn.+Trp. . 031"
29 4, Timp.+Hrn. +Trp.+ FI.+0b.+Cl. +Fg. 032"
30 5. Timp.+Hrn.+Trp.+FI.+0b.+Cl.+Fg.+Cb. 03z
31] 6. Timp.+Hrn.+Trp. +FI.+0b.+Cl.+Fg.+Cb. +Vc. 032"
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2 7. Timp.+Hrn.+Trp.4+-FI1.+0b.+Cl. +Fg.+Cb.+Vc. 4+ Via.
3 8. Timp. +Hrn.+Trp.+Fl.+0b.+Cl.+Fg. +Cb.+Vc. +Vla. +Vin.II

3]

3|

B4) 9. Full orch.(Timp.+Hrn.+Trp.+Fl.4+0b.+Cl.+Fg.+Cb.+Ve.+Via. +Vin.II +VIn.1 )

0'32"
033"

033

MERNEN v DIFFERENCES IN SOUND RECORDING METHOD HEENENNE

(1) MOZART :Overture-"Le Noze di Figaro”,bars 1-50

35 ( a ) Omni-directional Single-point pickup recording

36) ( b ) Omni-directional Single-point pickup+ Time~coherent recording

B7 ( ¢ ) Uni-directional Single-point pickup recording
38 ( d) Multi-mike setup recording

B9 (e ) Multi-mike setup+Time-coherent recording
2) ?RUCKNER: 1st mov.

0l ( a ) Omni-directional Single-point pickup recording

Symphony No.4 in E-flat

=]

=

( b Y Omni-directional Single-point pickup + Time-coherent recording

(¢ ) Uni-directional Single-point pickup recording

& &

(d) Multi-mike setup recording

E
=

( e ) Multi-mike setup+ Time-coherent recording

0'53"
0'53"
0'53"
0'53"

0'53"

048"
048"
0'a7
048"
048"

BB VI.TEST SIGNALS FOR MEASUREMENT OF ROOM ACOUSTICS K

45 1001Hz Sine Wave Channel Check (L—R) —15dB
46/ 1001Hz Sine Wave —15dB
47} 1kHz, 5Hz-22.05Hz Sweep —20dB
48 1001Hz Toneburst (ELJ) 0dB

029
029"
1'07"
029
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9)

]

)

1001 Hz Toneburst (EIAJ)

0 impulse I {! Sample) 100ms+20% (random) cycle, 256times
1 Impulse II (I Sample) 45+ 20% (random) cycle, 8times
52 Pulsive Signal (40ms) 7S +20% (random) cycle, 4times

53 White Noise Uniformly distributed noise in the M-.sequence

0dB
0dB
0dB
0dB

029"
027
030
2'02"

), 3 types of /3 octave band noise with the displayed value as the central frequency are recorded

at 2 seconds ‘ON and 3 seconds OFF and at -20 dB on the left channel of each track;| octave band noise with

On ([ to 63

the dis|

the right-channel of each track.

g L 25Hz, 31.5Hz, 40Hz
R 31.5Hz

gl L 50Hz, 63Hz, 80Hz
R 63Hz

58] L 100Hz, 125Hz, 160Hz
R 125Hz

57 L 200Hz, 250Hz, 315Hz
R 250Hz

&g L  400Hz, 500Hz, 630Hz
R 500Hz

5 L 800Hz, 1KHz, |.25KHz

=1R IKHz

50 L  1.6KHz, 2KHz, 2.5KHz
R 2KHz

] L  3.15KHz, 4KHz, 5KHz

=R 4KHz

57 L 6.3KHz, 8KHz, |0KHz
R 8KHz

5 L 12.5KHz, I16KHz, —
R 16KHz

64 Pink Noise

—20dB
—16dB

—20dB
— |6dB

—20dB
—16dB

—20dB
—16dB

—20dB
—16dB

—20dB
—16dB

—20dB
—16d8

—20dB
— |16dB

—20dB
— |6dB

—20dB
—16dB

—4dB

played value as the central frequency is recorded at 8 seconds ON and 7 seconds OFF and at ~16dB on

ale
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OSAKA PHILHARMONIC ORCHESTRA

Recording/Aufnahme/Enregistrement: 28 July (Juli/juillet) 1987, Minoo Civic Hall, Osaka
Recording Director/Aufnahmeleitung/ Directeur artistique:Katsuhiro Tsubonou

Yoshiharu Kawaguchi/DENON
Recording Engineer/Tonmeister/Ingénieur du son: Norio Okada, Katsuhiro Miura/DENON
Technology/Technologie/ Technologie: Takeaki Anazawa, Keizo Inokuchi/DENON
Editing/Schnitt/Montage sonore:Gen'ichi Kitami/DENON
Design of anechoic room and measurement/Entwurf des schalltoten Raums und Messung/
Conception de la chambre sourde et mesures: Takayuki Hidaka, Kenji Kageyama, Sadahiro Masuda/
Takenaka Komuten, Co.,Ltd.
Construction of anechoic room/Bau des schalltoten Raums/ Construction de la chambre
sourde: Takenaka Komuten, Co.,Ltd.
This recording was made possible thanks to the technical cooperation provided by the
Technical Laboratories of Takenaka Komuten, Co.,Ltd./Diese Aufzeichnung wurde ermoglicht
durch die technische Kooperation der Technical Laboratories der Takenaka Komuten, Co.,Ltd./
Cet enregistrement a 6té réalisé grice A la collaboration technique des laboratoires Ltd/de
Takenaka Komuten, Co.,Ltd.
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Recording Director/Aufnahmeleitung/ Directeur artistique: Katsuhiro Tsubonou

Yoshiharu Kawaguchi/DENON
Recording Engineer/ Tonmeister/Ingénieur du son: Norio Okada, Katsuhiro Miura/DENOK
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Takenaka Komuten, Co.,Ltd.
Construction of ancchoic room/Bau des schalltoten Raums/ Construction de 1a chambre
sourde; Takenaka Komuten, Co. Ltd.
This recording was made possible thanks to the technical cooperation provided by Lhe
Technical Laboratories of Takenaka Komuten, Co.,Ltd./Diese Aufzeichnung wurde ermoglicht
durch die technische Kooperation der Technical Laboratories der Takenaka Komuten, Co.,Ltd./
Cet enregistrement a ¢té réalisé grice a la collaboration technique des laboratoires Ltd/de
Takenaka Komuten, Co. Ltd.
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VI : TNo [48~[53]

Since extremely high level signals have been recorded,be
sure not to apply an excess input at the time of
regeneration. This many damage the amplifier and/or the
speakers.

Da die Signale auf dieser CD im Vergleich zu herkémmili-
chen Programmquellen teilweise extrem hohe Pegel
aufweisen, ist bei ihrer Verwendung grofie Vorsicht
geboten, da andernfalls eine Zerstorung von
Lautsprechern oder Verstirkern durch Uberlastung zu
beflirchten ist.

Puisque des signaux de niveau extrémement élevé sont
enregistrés sur cette bande, il est recommandeé de faire
suffisamment attention a ne pas endommager I'amplifi-
cateur ou les haut-parleurs lors de la reproduction, a
cause de la puissance d’entrée excessive de ces signaux.




[image: image9.png]The beautiful resonance of a concert
hall or church with superb acoustics is
an indispensable element in the appre-
ciation of music. When we listen to
music, what we hear is an inseparable
combination of the sound produced by
musical instruments and the resonance
of the hall.

What sound would remain if one
were to remove this resonance from
the music? A recording deprived of
reverberation enables to evaluate ac-
curately the acoustics of concert halls,
listening rooms, and audio equipment
such as reverberation-adding devices.

Anechoic recordings are generally
made in anechoic room or outdoors. in
the case of this recording, to get a large
anechoic space admitting a full orches-
tra, a temporary anechoic room was
made using a lot of sound absorbing
material on the stage of Minoo Civic
Hall in Osaka. As can be seen in ® -1,
the stage was covered all over with ab-
sorbing material inside which the or-
chestra performed. However, as
regards the stage, because of the
necessity for a hard floor for instru-
ments such as the cellos, absorbing
material could only be used in certain

areas.

Table (B)-1 presents a comparison
of the resulis of measurement of in-
verse square characteristic deviation
in the temporary anechoic room along
with the recommended values for semi-
anechoic rooms specified by 1SO3745,
the international standard. It shows
that the measuring result satisfies the
recommendation (see Reference 1).

The equipment used for this record-
ing (Table (B)-2) included a total of 29
specially selected and adjusted high
performance microphones made by
companies such as B&K and Schoeps,
a 32-channel high precision microph-
one amplifier developed and manufac-
tured by Denon/Nippon Columbia es-
pecially for this recording, Mitsubishi
X-850, a 32-channel multi-track digital
tape recorder (photograph (®)-2), and
a wide variety of monitoring devices.
For the purposes of each bound, the
necessary channels were selected
from the materials recorded on the 32-
channel digital tape, and the digital
mix-down was carried out using the
most advanced equipment and technol-
ogy {see Reference 2).

An artificial reverberator is included

9




[image: image10.png]among the monitoring equipment to
supply sound with additional reverber-
ation to the conductor and players of
the orchestra. Due to the absence of
reverberation in anechoic recordings,
general pauses (Fermata) in the music
tend to be shorter than those in normal
sound environment through psycholog-
ical effect, and the original music
pause cannot be obtained when listen-
ing to the recording after the addition of
reverberation. To solve this problem,
the players performed music monitor-
ing the sound with 2-second artificial
reverberation through headphones.
This means that this CD can be played
back in a concert hall or elsewhere and
still give the impression of a musically
appropriate  relationship  between
sound and silence.

The pieces featured on this CD are
well-known works frequently per-
formed at concerts, and were chosen
for their varied instrumental combina-
tions as well as to cover the wide span
of Western musical history.

The CD contains this anechoically
recorded music as well as brief sam-

ples which will prove handy for assess-
ment, samples for clarifying differences
in the sound quality obtained with dif-
ferent miking methods. And further-
more, a variety of signals for measuring
room acoustics and audio equipment,
created in collaboration with the
Acoustics Laboratories of Waseda Uni-
versity. This single CD enables you to
perform both sound quality evaluation
and measurement.

Since all the microphones used in
this recording were calibrated, the real
sound pressure during recording
achieved at the places where the mi-
crophones were located can be ascer-
tained.

Further details are contained in Part
I, but we might point out here that the
clipping level of the CD is equivalent to
112 dB SPL, showing that the sonic
pressure of the orchestra is surprising-
ly low and indicating the enormous im-
portance of the effect played by the
concert hall itself.

The contents of this CD are divided
into six parts, as follows.




[image: image11.png]I: Anechoic Recording Program

This section contains anechoic
recordings of orchestral works from
each period of music history, from the
classical through to the modern peri-
ods.

Researches about the optimum
reverberation time for orchestral works
(see Reference 3) have indicated, for
example, that the optimum reverbera-
tion time in individual works differs in
such a manner that it is of short dura-
tion in the case of classical, pre-
classical, and modern works, and long
duration in the case of Romantic
works. This means that concert halls,
artificial reverberator, and audio equip-
ment as Digital Delay surround proces-
sors, etc. adjusted so as to provide the
ideal sound for one particular work will
not necessarily provide the ideal sound
for another work.

By reproducing the orchestral

works from different ages gathered on
this CD in concert halls and various
rooms ranging from gymnasiums to
listening rooms, it is possible to judge
immediately their characteristics and
ways in which improvements might be
made.

Although this anechoically recurded
program is not intended for apprecia-
tion by means of reproduction through
headphones or in rooms with little
reverberation, each individual part can
be heard with almost excessive clarity.
The recording thus presents an ideal
source for score-reading and for gain-
ing a firm grasp of the musical structure
oi the works.

The positioning of instruments and
microphones are shown in Figure ©-
1. This part (Part I) were recorded prin-
cipally with 2 main microphones above
the head of the conductor.

II: Anechoically Recorded Samples for Evaluation

This section contains short samples
taken from famous orchestral works of
each age.

These samples have been prepared
s0 as to permit rapid and efficient eval-
uation of concert halls, sound environ-

1



[image: image12.png]ments, and audio equipment. We would
recommend its use together with Part |
for more precise evaluation.

As with Part |, the samples gathered
here were recorded principally with
main microphones (iwo B&K Type
4006 omni-directional microphones)
positioned above the head of the
conductor. The sound was recorded
dominantly with 2 main microphones,
but some spot-microphones were also
used for some instruments sounding
weak. Output signals of all micropho-
nes were often mixed compensating
the time difference caused by the dis-

tance among microphones (see Refer-
ence 2).

The maximum level of the music on
this track (maximum recording level on
this CD) corresponds to the acoustical
sound level of 112 dB SPL in the origi-
nal recording field, and means the
value (14 dB below the CD clipping
level) for the pink noise recorded in
Part VI, Track [64, is equivalent to 98 dB
SPL.

Listeners interested in reproducing
levels could calibrate it using a noise
meter and this track.

Ill: Samples of Sound with Simulated Reverberation

In this part the simulated reverbera-
tion of the world’s most famous concert
halls, the Musikvereinsaal in Vienna,
the Amsterdam Concertgebouw, and
the Boston Symphony Hall, are added
to the anechoic recordings, thus
making it possible to listen to the music
while comparing the character of these
concert halls. In other words, this is
what it sounds like if the anechoic
recordings contained on this CD are
reproduced in these concert halls.

12

The simulated reverberation applied
here is obtained by caluculation from
design drawings of the building using
the most advanced computer pro-
grams.

The concert halls featured here are
of the rectangular “shoe-box” type,
and are very similar in respect to size
and reverberation time. In comparison
with fan-shaped, horseshoe-shaped,
and vineyard type halls, their sound
characteristics certainly seem similar.



[image: image13.png]Nevertheless, it should not be too diffi-
cult to differentiate between the reso-
nances of the three halls.

We can hear anechoic full orchestral

recordings combined with the simulat-
ed reverberation of famous halls by
using digital signal processing techno-
logy.

IV: Instrumental Combinations and Score-reading

The absence of echo in this record-
ing means that the sound of the indi-
vidual instruments can be heard with
extraordinary clarity. Moreover, the
fact that the individual sounds do not
intermingle means that the way in
which the instruments are combined
can be appreciated much more clearly
than is usually the case.

Let's now practise score-reading,
employing a passage from a Brahms’
symphony (see the score on pages 36
and 37). Listen to the way in which the
sounds are combined as the number of

instruments gradually increases.

The music is played initially by all
the instruments together (26)).

As instrumental grouping (1O, we
hear the sound of the timpani alone
(7).

Instrumental grouping (2), brass
instruments, are then added (228, fol-
jowed by instrumental grouping ®),
the woodwinds (29). The instrumental
combinations are thus increased until
we hear the full orchestra once again at
((34).

[

V: Differences in Sound Recording Method

Many different miking methods are
currently used to record music. These
methods can be divided basically into
three categories.

The first is the “single-point miking”
method, in which use is made of two mi-

crophones or one single stereo mi-
crophone. The second is the “single-
point microphones plus auxiliary mi-
crophone” method, whereby some
spot-microphones are set close to
instruments whose sound is too weak.

13



[image: image14.png]The third is the “multi-microphone”
method, in which numbers of microph-
ones are used for all parts or instru-
ments of the orchestra and the final
sound is “constructured” by mixing
these signals.

The “single-point miking” method is
used mainly for classical music, espe-
cially for chamber music and other
music employing small instrumental
combinations. This method can be fur-
ther subdivided as shown in Table @) -
3 into a method in which sound locali-
zation is obtained on the basis of either
time or level difference alone, and a
method in which orientation is obtained
by a combination of the two.

The “single-point miking plus auxili-
ary microphone” method is used
mainly in recordings of classical music
calling for large instrumental forces.

The “multi-microphone” method is
that generally used in recordings of
popular music genres, although it is
also sometimes used for classical
music employing large forces.

Mixing is required if the “single-
point miking plus auxiliary microphone”
and “multi-microphone” methods are
used. Mixing can be conducted in one

14

of two ways: the conventional method
merely involves adjustment of level and
mixing of microphone outputs, but the
other method, known as “time-coherent
mixing” (see Reference 2), involves
compensating for the delay (time dif-
ference) arising between the auxiliary
microphones placed close to each
instrument.

In order to show the differences in
sound quality obtained by each of
these miking methods and to clarify the
effects of delay compensation, we
have prepared five samples each of
music by Mozart and Bruckner using
the “single-point miking (time dif-
ference method-A/B)”, “single-point
miking (A/B) plus auxiliary microphone
(with delay compensation)”, “single-
point miking (level difference method-
ORTF)”, “multi-microphone (without
delay compensation)”, and “multi-
microphone (with delay compensa-
tion)” recording methods.

Through the effects obtained by
anechoic recording, these samples
should show with greater clarity than
has previously been possible, the
strengths and weaknesses of each of
these recording methods.



[image: image15.png]VI: Test Signals for Measurement of Room Acoustics-

This part contains signals for mea-
surement of room acoustics and audio
equipment.

Tracks 48 to p3 feature extremely
high level signals, and so, in order to
protect your amplifier and loud speak-
ers, we would advise you to turn down
the volume level in advance.

45 1,001 Hz Sine Wave

A sine wave of 1,001 Hz, —15 dB, is
recorded first on the left and then the
right channeis, enabling you to check
on the channel connections of amplifier
and loud speakers.

46| 1,001 Hz Sine Wave

A sine wave of 1,001 Hz, —15 dB, has
been recorded on both channels and
can be used as a reference level to cali-
brate the level through the system
chain.

47l Sweep 1 kHz, 5 Hz—22.05 kHz
After the first 1 kHz pilot signal, a loga-
rithmic frequency sweep (€ -2) rang-
ing from 5 Hz to 22.05 kHz has been
recorded to enable measurement of the
frequency characteristics of an audio
system.

48] [49] 1,001 Hz Toneburst

These tracks feature tone burst waves
in accordance with EIJ and EIAJ stan-
dards, to enable measurement of the
transient characteristics of an audio
system.
50 51 Impulses |, 11
Two types of impulses have been
recorded so as to make it possible to
measure transmission characteristics
by means of Fast Fourier Transform
(FFT). Reduction of the disturbance by
various noises in the measurement
field and amendment of the dynamic
range of the result can be achieved
through synchronous summing of the
impulse responses. To enable accurate
measurements using this technique, a
random cycle determined by a random
number generator is applied to gener-
ate impulses. A short cycle (j50)) for
electro-acoustic measuring and a long
cycle (1)) for room-acoustic measuring
are provided.
52| Pulsive Signal
A signal (©©) -3) of 40 ms with an almost
flat spectrum has been recorded four
times at intervais of 7 seconds +20%
to permit measurement of the transmis-
15




[image: image16.png]sion characteristics and echo time pat-
terns of listening rooms and concert
halls.

Tracks B3 to 64 contain various types
of noise which can be used as signal
sources for measuring the transmis-
sion and reverberation characteristics
of listening rooms and concert halls.

53] White Noise

Uniformly distributed noise in the M-
sequence {white noise) characterized
by the constancy, irrespective of fre-
quency, of energy contained in the 1
Hz frequency bandwidth, is recorded

on this track.

54-[63) Band Noise (1/3, 1/1 Octave)

Band noise on the 1/3 octave band (©
- 4) and the one octave band (©)-5), in
which the energy within each band is
equal, is recorded on the left and right
channels respectively.

64 Pink Noise

This track contains pink noise, which
is characterized by the energy con-
tained in the 1 Hz frequency bandwidth
being in inverse proportion to the fre- -
guency.

16



[image: image17.png]-1:The Anechoic Raom Seen from the Auditorium

List of Equipment Used
Recording equipment:
Rocorder: Wisubishi X 850 32ch mullrack digtal tape recorder
Microphone amplitier : Special Denon microphane amphifler
Microphenes:B&K Type 4003(2), 4006(4). Schoeps CMC-54U (15).
AKG C-451E (4), Shure SM-81(4)
Monitoring equipment:
Mixers: Special Denon monitor miser, Studer 269
Echo unit:Yamaha REV?
Speakers: Tannoy
Mix-down:Denon DN-0BIMC digital delay compensation controller
Editing :Denon DK-052F0 FCM editing umt

‘B:-1:Deviation in inverse square Charaters of the
Anechoic Room

Central Recommended Moasured
frequency  value valug
Hz dB dB

2: X-850(behind) and Microphone Amplifier (in front)

Eorssa sy sapprgy

33
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(©-1:The Anechoic Room and Microphone Settings (approxmate)

. trumpets 3 trombones 3! tuba
timpam I .@
) 26 21
d)” clarinets 3 bassoons: 3! horns 2]
25 kX 29
Percussions
3) flutes'3 | oboes 31
q)‘l 4)|0 ¢23 24 contrabasses (3)
harp 1+ b=~
2 2nd violins (12) violoncellos (8) 21
&
"™ 8
o0 16 |5<l> L ¢ 17

conductor | -©-
19

violas 10 g,

20

Ist violins ‘(4
lﬁ;l

Figures in brackets indicate the number of instruments

_.-sound absorbing material

¢’ : microphone, numerals indicate the recording channel number

(@B-2:Correspondence between Recording Channels and Microphones

r::f.:g?"ﬁu_ Recording method and recorded wstruments Microphenes ?:::r’:eilnﬁo. f:::r:t:gigﬁmgn‘gd Microphanes
1 Omni-directionat single-point 0SS method Lch B&K Typed003 17 violoncetlos 1 Schoeps CMC-54U
2 Omar-directional single-point 0SS method Rch B&K Typed003 8 violoncellos 2 Schoeps CMC-54U
3 Un-directional single-point ORTF method Lch Schoeps CMC-54U 19 violias 1 Schoeps CMC-54U
4 Uni-directional single-point ORTF method Rch Schoeps CMC-54U 20 violas 2 Schoeps CMC 54U
5 Omai-directional single-point AB method Lch B&X Typed00 21 contrabasses 1 Schoeps CMC-54U
6 Omni-directional single-pont AB method Rch B&K Typed006 22 contrabasses 2 Schoeps CMC-54U
7 Omni-directional off-mike sound recording Lch B&K Typed006 23 flutes, clarinets Schoeps CMC-54U
8 Omnk-directional off-mike sound recarding Rch B&K Typed006 24 oboes Schoeps CMC-54U
9 Percussions 1 AKG C-451E 25 bassoons Schoeps CMC-54U
10 Percussions 2 AKG C451E 26 trumpets Shure SM-81
1 Percussion 3 (timpani) AKG C451E 27 trombones Shure SM-81
12 harg AKG C-451E .28 tuba Shure SM-81
13 Ist violins 1 Schoeps CMC-54U 29 horns Shure SM-8L
14 Ist vions 2 Schoeps CMC-54U 30 Reserve
15 2nd violins 1 Schogps CMC-54U 31 Reserve
16 2nd violins 2 Schoeps CMC-54U 32 Credit




[image: image19.png]Amsterdam Concertgebouw (built i 1887)

(18700m®
Capacity

V2,200 persons

Reverberation time:2 Lsetonds

2F

Wien Msikvereinssaal
{butt in 18703

( 15,000m*
oy

11700 persons

Reverberation time: 2 1seconds

Capax

Boston Symphony Hall

{ouilt in 1900}
18,700m*

Capasity {
2600 persons

Reverberation time: 1 §seconds
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-3: Single-point Recording Methods

Level XY methad: Single-paint recording use 2 unkdirectional micrgphones.

difference

methods |MS method: Singie-point recording based on the sum difference method

Time

difference [A/B method: Single-point recarding use 2 omnidrectional microphones

method

Composite |GRTF method:Methad develaped by the ORTF (French National Broaeasting Company)
methads

employing 2 uni-directional microphones Separated by 170 mm and at an angle of 110°

055 method: Abbreviation of “optimum slereo sound,and uses 2 omni-duectional microphones and
Jekiin Scheibe

Dummy head methad
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