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Abstract:

This paper summarizes seven years of research in Frapce with 2iffervent
neise generators. The latest type of egquivmen:t ranufactured in France 1is
described. Visual observations and birdstrikes are analyzed, “he resulzs

discussed and the future considered.

This chapter gives a wvery »rief summary of the wvarious tests conducted
since 1581 with noise gereravtors of difrferent types:

1981: Test of the "Avalarm” 5T4 model

1382-%59383: Test of the "Avalarm” STL00 22 model at LFPG.

Criginal equipment comprises 2 loudspeakers on a mast. powered
by a 33 W amplifier {Photo 4.

1384-1985: 1Increase in  the emissicn power of  the Avalarm  STISO B2 by
addition of a 240 W amplifier pewering 7 loudspeakers lorcated
every 1%0 m, £0 m from the edge af the ranway. Test at LFFG in
winter on two S00 » sections of ruawav.

Srudy of a1 gpretotvpe syrnithesivev conducted by the  Centra
Mational de 1la Pecherche Scientifique  [CNES)  capable nof
prodacing digitized distress calls and Avalarm type sigrnals.

1985-1986: Instailation of a line of loudspeakers covering t
runway 07/25 at LFFC, powered by 2 Avalarvss  and
amplifiers iphoto 4.

=}

Compariscn Wwith a hawk experiment at LFPG.

Tests with digitized distress calls from a wehicle,
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1986-1987: Manufacture of a preseries of 10 French synthesizers

Definition of the equipment required to hroadcast the
biological or artificial signals over a full runway.

Installation of noise generators on 2 runways at LFPG, 1
runway at LFBD, 1 runway at LFBT and 1 at LFPolphotos 3.,4,5)

Test of biological and artificial signals on these airfields.
1987-1988: Installation of noise generators on 1 runway at LFMN and LFRJ.
Doubling of the number of loudspeakers at LFPG.

study of the reduction in the problem brought about by these
noise generators.

Series production of fixed and wvehicle-baorne noise generators
{Photos -6, 7 }

II. Results
I1.2 Bird cbservations

The first tests conducted with the Avalarm 5T4 gave disappeinting results
for both lapwings and qulls.

Birds were observed in front of the workina loudspeakers. The reascns for
this failure were probably the signal spectrum, the very low emission
power (10 ¥Y and the poor esfficiency of the loudspeakers used.

Initially. the Avalarm ST10O0 B2 posed considerable problems since  the
manufacturer provided no instruction manual. After a large number of tests
with the original item, the following observations were made with lapwings
{V. vanellus) in winter at LFPG:

- the best results, characterized by the number of lapwings on the ground
around the loudspeakers, were chtained with a low frequency and high
epission rate (30 seconds of emission for every minute of silencel.

- addition of a blaster did not give better results,

- the area covered is about 100 m in front of each source,

~ there is no habituation and the same signal can be played at the same
rate for several days in a row.
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Broadeasting this type of signal aver sections or complete runways
confirms these results at Raissy and Orly:

When the loudspeakers are working, the lapwings and qulls settle behind
the speakers or in areas which are not cevered by them,

.

only 1 to 5% of the bird population frequenting the edges of the runways
can be observed in the grass in front of the loudspeakers, in particular
when the wind conditions are right, and even then in areas where the
noise is lowest (between two loudspeakers},

- &5 500on as the broadcast stops, the birds gradually coeme back in  front
of the loudspeakers and right up te the runway {no difference after 2
hours stoppage!},

- certain individuals sometimes land on the runvways in frent af a
| loudspeaker which is working. They teclerate one or two emissions, but
] remain wary and uncertain and always finish by flying awavy.

- birds in flight which cross the runway almost never react and at begt
gqain height slightly (woaodpigesn).

The commissioning of French synthesizers capable of playing several types
of signals and the installation of high performance loudspeakers along the
complete runway has led to the following conclusions:

to worry the birds. the signal broadcast nust he non-harmonic and have
a high aroustic level over the entire area to be covered {80 dBA xlong
the runway axis),

. this signal must comprise twe noises lasting 150 ms, with a  spectrum
centered on 3 unharasnic freguencies fi=215082,82=1,86F1,73=2,5571] see apoandiy

if the periods of silence are too leng, birds «can return between two
emlssions, 30 seconds of signal for one minute of silence seems to be 3
good rate,

- the level @f background notse, the height of the loudspeakers, their
performance, their directivity curve and above all their pasition in
relaticn to the prevailing winds, are extremely importfant factors with
this type of signal, which must be clearly distinguishahle from the
background acise if it is to he effective,

. finally, these artificial siqnals proved to be effective on lapwings

{V. vanellus),  ®lack headed-gulls (Larus ridibundus), amd

woodpigeons {Columba palumbus}. However, they would appear to have 1o

effect on birds of prey (Milvus migrans, Falco tinunculus), gallinaceans
{Perdix perdix) crovs {Corvus frugilegus)and starlings (Sturnus vulgaris),




The comparison between the biclegical signals {synthesized distress calls)
and the natural signals was made by the CNRS and onr department. There
appeared to be no significant difference bhetween the reactions of the
birds to the synthetic signals plaved by a synthesizer and the natural
signals recorded on magnetic tape (see appendix 2). These comparisons
concerned the black-headed gull (L. ridibundus}, the herring gull (L.
argentatus], the lapwing (V. wvanellus), and the starling {Sturnus
vulgaris). An inter-species signal g¢iving good results om these 4 species,
plus the rook (Corvus frugilegus) was alsc created by the CNRS (appendix
3). The attraction of the birds to the sound scurce (pasitive tropism) is
less marked with this signal than with fhe natural signals -

The emission of these biological signals from loudspeakers installed along

the runways poses two types of problems:

— if they are plaved too often., even if irregularly, the phenomencn of
habituation appears.

- automatic broadcasting, irrespective of air ‘traffic, is  extremely
dangercus. This results ir hundreds or even thousands of birds taking
wing at the same time, even if settled far from the runways, which could
interfere with aircraft movements.

These signals should therefore be reserved for manual triggering at

apprepriate moments during lulls in traffic:

- either from loudspeakers inszalled along the runwavs to clear the
verges,

- or from a runway wvehicle linked up o the contrcl tower to carry out
isolated operations on clearly identified groups of birds.

IIT - Birdstrike statistics

Bardstrike statistics are alwavs open tc cr:iticism and difficuls 4o
interpret owing to the zany factors involved:

~ the way in which information is cellected varies from one year to the
next {the more attention taid to the bird risk on an airfield, -he nere
collisions are discovered through the numier of dsad birds found on  ihe
runways, for example},

— vears are never the same from an ornitholegical point of view, owing o
the meteorological variaticns recorded from 1 winter to the rzx:,

- the nupber of events on which the statistics are based are low after
¢limination of those cases in which the runway, the time and the
altitude are unknown.

Nonetheless, a study of the tables given in appendix 4 identifies some
encouraging trends: T
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- the number of incidents resulting in damage has fallen from 11 per year
at LFPG, LFPO, LFBD {average obtained between 1984 apnd 1986) to 1 per
¥ear in 1927 on the runways equipped with poise generators. This single
incident was in faet recorded on runway 10/28 at LFPG whose installation
proved to be defective this winter {many loudspeakers unserviceablel,
The number of serigys incidents hag either not varied or has increased
0 runways not equipped {such as Orly}. These serisus incidents have
always been wel} logged,

| - the total number of birdstrikes recordad o2 the ground over the three
| airports has gone frem 2Z21/year to T/year on the runways equipped wit
noise generators {2 with Fartridge, 1 with a roock, 1 with a gull ard 3
#ith unidentified birds),

- the number of birdstrikes recorded at above ground level has oot changed
{46 before the scarers, 44 after).

Unfortunately, the situaticn at Tarbes {LFBT} has nat changed regarding
the Black Xite (Milvus migrans) showing either that this signal has no
effect on this Species, or that there is a lack of POWer on the runway
linked te that the fact that the ioudspeakers are lower, spaced tan far
apart (200mjand less powerful.

e e W

IV _- EQUIPMENT USED

—— e

T#e equipment assesblies agre curreatly available:

- for airfields ap which installatiop ¢f  nolse-generators along the
runways is not envisaged (few birdstrikes, problems with loeal
inhabitants, etel), one ar  twg tunway vehicles (or 55I8) are aquipped
With "mobile® synthesizers, This extremely rpractica:l vehicle-meounted

! System comprises | (C3sE synthesizer capable of pPlaving 4 spesific
i distress calls and 1 aulti-species call, 1 AxD JOSB/M amplifier of 3g
: Watts. Tt is powered by  the vehiicle's 12-volt Lhatterv. The technizal
! characteristics of the equipnent are given in appendix S{photas §-%)

eqlipping a 3500 I runway with figed neise-generators requires th
fellowing equipment; 1 rackable C3SSE s¥nthesizer powersd with 270 v
52t to the alternating sigqnal positian, 3 240 Watg amplifiers, 48 3p
Vate loudspeakers, Epe 40T, 24 nasts of 2.5 m, 4000 @ of Ewo-wire 2 x 4
ar & mm? cable (see appendix 6}. Spares, ap on-cff  remote contral, g
Proqrammable startup ciock, and a loudspeaker lines remote monitaring
System {included in the AMS 240 amplifiers) must also be provided. The
installation control and monitoring decks can be instalied in the runway
offices or the control tower (photo 5}, A temporary instaliation ran be
nade using cable laid on  the ground but line breaks are frequent
fmowing, rabbitsi), A correct and definitive installation requires that
the cables bhe buried, which cap be carried out at lower cost if
advantage is takan of a ruaway lighting renovation operation,

the
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¥_- Discussion

The advantages of using fixed noise-generators can  be summarized as
follows:

- the cost-efficiency of the methed is Thiably satisfactory {heavy
investment to start with, negqligible subseguently),

- the method is automatic. works in all weathers {except for violent winds
blowing straight dinto the loudspeakers), from suarise to sunset. It
guarantees a certain degree of safety all year round without any need
for intervention by the airport personnal,

— the equipment used is extremely reliable f{only a few loudspeaker
failures have been recorded with the first series, which has now beaen
acdified},

- the methed 1is affective against a largs number of apecvies
which constitute a danger for air traffic {gulls, lapwings. pigeonst,

-~ it is well-adapted to Fremch legislation which in priority raquires
removal of birds lecated on the runways. The State or the Managing
Zuthority camnnot be heid responsihle for birdstrikes which occur im  the
air,

- fipally. the broadcasting of digirized distress cails dering  rraffic
julls means that all the birds on the verges can he scared guickly and
all at once, even far behind the loudsmeaxers.

the majn drawback of this methed is linked to the sound pollution
excerienced by persons located on aither side of the 1pise generators
{persornel working on the Tuaways, fire brigade, or even oufsice the
airport perizeter}. The noise measurements shew that
the nuisance created by the signal depends on the direction of the wind,
even at 250 @ behind the loudspeakers {emergence of 5 to 1) 4BR).

To limit this nuisance, the following steps must be taken:

- the pumber of sound sources must be increased teo provide Dbetter
distribution of the signal atong the runway while at the same time
reducing the emitted roisefappencix #)

- the loudspeakers shculd be installed lewer (40 om akove the ground) fo
ipcrease zbsorption by the ground and reduce the effact of the wind].

~ noise screens should be installed ©behind the isudspeakers {phots B and
appendix 8).

in iastallation of this type corprising 75 loudspeakers is being set up on
runway 08-26 at Orly. We wiil hnave to wait until next winter to see
whether this nmew layout changes anything regarding the results cbtalined
with the birds.

The second drawback lies in the fairly 1iimited surface covered by the
loudspeakers (the runway = 4% m depending on the wiad). When thousands of
qulls and lapwings are present on the platforms just behind the loud-
speakers, the crews can feal it necessary to abort take-off, even if there
has been no collision, in particular if the birds are disturbed [security
patrcl, very noisy alrcraft. fox, etc.).

In periods of intense bird activity. it is therefore necessary to use
either conventional bird-scaring rethods or to brecadcast specific distress
calls with nolsa-generators during lulls in traffic.
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Finally, the third drawback is linked te the bad results obtained on birds
of prey and gallinaceans, which should be improved, at least at LFBT, in
13588, by the installation of equipment with higher performance. thus
avoiding the more costly incidents. It will nonetheless be necessary to
retain the option of wusing more conventional bird-scaring methods
{distress calls, pyrotechnics, hunting} during the periods of intepse bird
activity, using a small number of well-trained parsonnel.

In 1988, the equipping of a new runway at Orly, the doubling of the number
of loudspeakers at Bordeaux, Nice, Roissy and Tarbes should improve even
further the results obtained, as well as defining the effect of the method
on other species (herring gqull - Larus argentatus, and Black Kite - Milvus
Migrans).
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1. INTRODU

The C35 87 {sadi
and horn speakers

2. DESCRIP

Thie £S5 87 is av
a) Portahle type

Black painted met
DC. The twa assem
bracket.

- 11 Positi
2- Reset 5w
3-1 A Fus
4- ON/OF

5-Connecti
3

4
1. 2
5

—




APSENDIX 5

[

BIRD @TRIKE NOISE GENERATOR

CSS 87

?
|
= . The C35 87 1s a digfisl noise genarator, whan used together with our pawer amplitiers
énd frorn speakers, allows Lhe broadeasting of different signals and bird distress sgunds.
- e SS 87 Is available In two types :
— o) Porteble type : CS5 87 M
Black painted metal sheet body to br used with our amplifier ref AMD 308 11 30W/12Y
OC. The two assembied units may be easily installed in a vehicle by means of a U shape
| bracket.
' PACERAGE. CSS87+ AMD3I0BM + Connection cable + Bracket
; [RONT PANEL
; 2 3 3
@ S) o cé t
i
‘ REAR PANEL . ‘
© Os = ¢ ' ®
—1 | FRONT VIEW ' REARVIEW
1- 1! Positiony sound selector switch
2- Reset switch (RAZ)
3.1 A Fuse
——— 4- ON ! OFF Switch
5-Copnectionreceptacle AT
3 Signal ourpu ST
4+ 12V DCinput [z, 301
1. 2 Ground ‘\ ' /
- 5 Remote control (AMD 30 S
o —— e T ——— i
A Meriaud sa
! _;' 76 BAYICTOR HUGQO 32114 CLICHY - FRANCE

Tel :(1) 47377514 Tix:614600F Fax: (1} 47 37 5310
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k) Rack mounting type ref CSS 87 R

137-1U standerd black painted metal sheet body designed to be mounted in 19° rack.
This model has a 220¥/12Y DC butit-in power supply. i1s output signal (- 10d8/6000)
may drive up to about 20 of our emplifiers having their inputs connected in parallel.

FRONT FANEL =197 REAR PANEL- 197
[ _ l
— _ 8 ]
() e, g 0,04 , . = © J
1- 11 Pestrions sound selector switch 6-"ON" indicaror lamp
2-Reset smitch (RAZ) 7- Mains fuse 05 A
3- 1A Fuse 8- 220V - AC supply
4- ON/OFF Switch
5-Connectionreceptacie: /E ’7_;\0
4 <57
3 Sigoal ootpur °, K ﬁ
4 FExternal - 12V DC input 5
1 ' 2 Ground \\.,h_‘___‘//
5 Remote control

3. OPERATION

a} Portabie type ref CSS 87 M

- Connect the C55 87 M to AMD 30 8 M amplifier using adequate cabie cord supplied with
equipment

— Cannect + 12Y DC to AMD 30 B M

- Turn gn bath units

Use "RESET" buttan (RAZ) to start a cycle

Sel "SOUND SELECTOR SWITCH™ ta requestsd sound and reset { RAZ button) to start the

cycile

|

D} Rack mounting type ref CSS 87 R

- Connect your €55 87 R to mains supply

- Connect output signal (N* S) to power amplitiers inputs

— Turn on (C5S 87 R + amatifiers)

- Use "RESET" button (RAZ) to start a cycle |

- Set "SOUND SELECTOR SWITCH" to requested sound and reset (RAZ Button) to stert the :
cycle |

4. HURILABLE SOUNDS

1-SEA GULL 7 - ALARM ~ : ALTERNATIF ALARM
2- GULL 8- HAZARDOUS ALARM

3— LAPWINGS 9- SEA GULL + GULL

4- STARLING 10- GULL + LAPWINGS

S— INTERSPECIF!IC ( Mixed sounds) 11- GULL + LAPWINGS + STARLING

6= ALARM = : CONTINUQUS ALARM

5. APPLICS

a) Bird strikes

1. Hequired aq

S

2. Method
- Draw near bird
~ 3top your vehic
- Indentify birds
— Turn on tha Al
- Set sound salect
- Shouid you have
- Turn an the €535
~ Use reset butinor
- Broadcast the sc
- Should the birds
shotguns and sp
birds fiy 1a a di
= |ln order o avoi
sound by nalura

b} Bird strikes u

1. Required equl

CONIROL Ef
)

O
ANMH 24
Q

AME 24
o

AME 240




. 9. APPLICATION

6) Bird strikes using porteble syster

1. Required equipment : - Nolse generator raf CS5 87 M
- 30W/12Y DC ampMitier ref AMD 30 B
- Aulorsverss cassatte player ref THE

1 ~ Horn speaker ref HPC 40 30W/8 Ohms te be mounted on top
e / of vehicle

/> e O mm ) *
/% ra ’Q]‘m ,'"_3 f—ﬁl
SE R A L

AMDN] + CS587

2. Method

- Braw near birds { 100 meters) if possibie in wind direction

- Slop your vehicle

- Indentify birds type {ex : Lapwings)

- Turn on the A11D 3G amplifier, the volume controt being on posiiion "meax”
- el sound selector swtich on requestad distress cali {ex :Lapwings)

- Should you have any doubt about birds kind, use the interspecific position (N° S)
-Turn on the S5 87 M

- Use reset butien "RAZ” in order to start the cycle

ith . - Broadeast the sound for aboul 29 secs max.

- Should the birds fly abave {he car, ftre dual detenation #d crack e vartridges with
shotgquns and sporial pistuls. Uss hunting shotguns for species when suthorized. I the
birds fly in a diiferant way, fire In their direction while emitting the signai.

- {n arder to avaid habil-forming, try the interspecific signal 1, ar replace the digital

ha sound by naturai sound prerecorded on cassetts lo be played by TMK unit.

BT e

b) Bird strikes using central system

1. Rlequired equipment : - Noiss ganerator ref C3S 87 11 (rock mounting type)

- N 240 W amplifiers ref AMS 240 €
~ N Hers speskers ref HPC 40 T

ke e

the o CONIRGL PATED
= O O
3
Qo o oCsRg?
AMB 240 E : T : 1290
o ; & =
: ) HPC 40T o, HPC 40T
b L w00y L v
AMS 240 E ] & — 1200 »
o i =y
H } |, HPC 401 e HEC a0T
1 . 116% =
A6 240 £ T 10V = 10V g
‘ =
o j =
3




HAUT PARLEL

2. Installation DE COMPRESS

s . . HORN SPEAKE

- Number of requested amplifiers is propertional to runway length PRESSU 21

- Two speakers should be fixed on top of 2 meters masis Instailed every 150 meters at RE C ;
45 M from runway borders which means 16 speakers and 8 masts for a

1200M runway.
- Amplifiers and noise generaler should be installed in a shelter as near es possibie from

runways.

OPTIBNS - Failure detection system

Tha perfarmanca af the whole instailation mey be glectronically supervised to indicate
the foliowing :

- Short ctrcuit status (per runway)

- QPEN circuit status { per runway) and/or speakers open cail status (20 T accuracy
a.q. 2 speakars out af 16 par runway)

- Amplifiers faiture (per amplifier)

Upan detectien of any mulfunction ar failure the system will report the 3 fauits
information :

- Mear the amplifiers lecation (one indicator per fault reported)

- To a central monitering panel via ona pair telephone cable using interfaca circuits 1 Spécifications tt
allowing up to 32 different indications which means up to 10 runways with 3 faults.

- Ta & central monitoring panel via one pair tetephone cable for each runway without _
any suppiementary equipment hut allowing only cne indication far the 3 faults i Puissance nominale
( separately or together) Nominal power

Puissance maximum
. Maximum power

3. Method i -
: Entrées
: i
- Set saund selector switch an alternative alarm pasition (N° 7} in order lo broadesst it
the signal every minute in high hirds concentration period et sun rise and sun set. Prestion acoustique
~ HAZARDOUS atarm (N* &) may be used during low birds concentraiion perious ' Sound pressure level
- CONTINUGUS ajarm (N* 6) is provided to check speakers status and take measyrements
) : : Bande passante
of sound level on funways by constant signal broadcasting Bandwidth
~ SPECIFIC signals {(qui), lapwings etc...) or interspecific 1 may ba used three to five _
times a day during low iraffic periocd In order to scare away birds staying befting ; Sélectewr de puissance
spaskers. Cul the alternative alarm (N* 7), broadcast the requested sgund far about Power selector switch
30 seconds then go back to the initial alternative alarm pesitton (N* 7). ; Dimensions L = H x
} Dimensions & %X o x
l Materiaux
i’ Material
‘ 1 Poids
6. TECHNICAL SPECIFICATIONS k v

Bobind de rechange -+
Spare cord ref, 024

Zutout jove! : - 10 sk

SO power supply 12—
Zimersiors (WxHXD) i E2x45%235 mm
Hert l 1




AFDENDIX 3

( HAUT PARLEUR A CHAMBRE Sans transformateur

' DE COMPRESSION Without transformer HPC 40

' HORN SPEAKER WITH Avec transformateur TLL 1845

L PRESSURE CHAMBER With transformer TL 1845 HPC 40T

om

— Pavillon rectangulaire en matiére
plastigue moulss

— Sacle de {ixation orientable

— Sguare tvpe loudspeaker piasiic
moulded body

—~— Revolving mounting base

-—
-

-
b

I Spécifications techniques / Technical specifications

HPC 40 HPC &0 T
| Puissance sominale - e s

Nontngt power 32w aw
Puissance maximum 50 W 0 W
Maxirmum power

Earrées Ligne 100V

% Chms

Input 00V Line
Pression acoustique

Sound pressure ?eve! 107 dB/W/M 107 DB/ WM

]

;:::v ;a:‘:anm 450-7000 Hz 450-7000 Hz
Sélecteur de puissance 5 positions
Fower selectar switch 3 sreps
Dimensions L x H x P .
Dimensions 15 x 11« p 7% x 168 x 285 79 x 168 x 285
Mareriaux ) ) )
Mareriat Plastique moulé Moulded plastic
Poids

Weight M0y 2600 g

Bobine de rechange ref. 07!
Spare cord ref. 024

7B. Boulevard Vigtor Huga
B.F. 18.92114 CLICHY CEDEX
TEL:11) 47.37.75.14 - Talex MERLAUD B14500 F

M merlaud

orlavt
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11 Conpection 7/ Wiring

Entrée ligne 106GV 70V
{00V 7OV ling input

S0 Dhims

—
—

-
|

i
k)
[

%

260} %
=
oo =
M s e
i
43
J\ [al
I?

.}
1 3
. 3

EY

— Liveé normalement hranché pour ligne (06 V point (a),

— Pour utilisation en ligne 70 V, brancher le haut parfeur au point (b).

-~ Pour uvtilisation en & Ohms, débrancher le transformateur (H PC oA,

— Pour utilisation en 16 Qhms, connecter e Haus parleur au point {(a) at
brancher 'entrée au peint 16 Ohmis {h),

— Supphied for 100 V line operation point faj, in case of 70 iine, connect

speaker (o (b} tap.

— For & Ohms use, disconnect transformer (HPC 40},
~— £or I8 Ohms ite, connect the speaker (o (a) 1ap, and connect input directly 10

16 Qhms (b} tap.

-HPC 40 T : Sélecteur § positions ref. 3329 ! Transiormateur TL 1843
3 Steps selector switch ref. 3329 ! Transjormer TL 1545

BORNES TRANSFORMATEUR / TRANVSFORMER T4F5
onnexion | Ligne / Line 130 560 1200 2660 5000
0V P fates) n 15 .5 3.3 ta
() 7 (Ohma) 330 650 1200 2600 5000
Normal ) PofWaten) [ 7.3 3, !t 1.9
) Z (Ghms) 330 55 L 3o 2804 3000
oy P [Watts) 30 13 7.5 20 1,9
h) ’ % {Dhrasy 165 330 640 1304 L]
Cption _
F fon laterdit § mat ailomed
Dimenstons | Dimensions (mm)
| 4a¥ss
| 256 o
N L i
| [Sa—

Sélacteur

Selecror switch -F-—ﬂt"

raf 3325

Il
9;‘ I

MNozice iecknique n* 203

AVIPLI
De PUI

SERIE EC

CARACTERISTIQUES

Echelle de dizdes iy
Pietage gu nivean zé:
'1iéne E|

Réglage du niveau g
2§ 3igns poar sece [
Prises dlenrries morn
reaiiladtlas ranatees sur
Fagade slu anodise
Cufrer maralingue ps
Seandazd |9 pruces
Fromecnion elec o1
gas gt les couersoi i
FPassibaliréd Je '2guipe

Mispambte 20 nrowe 2
fiomdtre soiant 3 axe




e PUISSAT

Canes contrale de ronadied

- iy

OWER ALIFLIFESS

1
'
-

VIPLIFICATEURS 7 2t soms

atrdie de ronalid S owiriwot [owe ton

witl Tane connnl

. F S R
2 EC
:—‘ .-‘: “ .‘—'- e

i SERIE €,

CARACTERISTIQUES GENER\LES -
- Echede de Soles fumineuszs,

i =

- Réglage du niveaw gi

sépavs oo
10 Ugus pour sarie FU
= Prtes Leprrdes porma
raislables taurees sy dong

Froade aly anouiss

Coifrer masalligaa peny FIRH
Sundand 17 powces 310
Promction élevirang
L S LR S BT T e
Possibalieg e 2quper 4

r

jree r

L PER sur denan e

Pispanible sa yrag sk

UIMEITE rIrI0t d axe renid

E SERIES
SERIEE

H Construcniong

\ / E

= Péglage du siveasy zenéra FAr pomntemétte ranang pour -
' £

[EFEETIS -

nrmat. SR OrRULI poromm
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GENERAL SPECIFICATIONS

- Lumimous (od level s

gieatars
Ratiry poreatiomerer feneral cantroi Tevel far E serves.

ITATES 2L .

Luck Eeis others
T QUANTItest
= Aaodized slumyna i t panei.
Black gianulared ralsied sheet sized hody,
= 11719 nch atandasd g - vl INOED 814

211tk mou .
D oand thers -

Dvertoad and short arouit eeet

taznen,

.\-'!u'lﬁ' he F.’-"':]i;?l.‘d W Jane -CL‘J Crenmnineg Ju m ‘IL‘
i 13 v plug
el

besard an reguest.

Asudable in 1% inch piug i drawer ivae with knotless

reary potentiometer (E deries aniy )

B

E S e

112
2 ' N _

Reur Faref

Face arrisre

Elactra - Acousriguas
id.221a B
r




opsciifcations Jechnigues -

%RUPURT DE« « PARIS

Technical specifications oA
IS
ABORATOIRE
F - " 3 . 2 Shihad
, PR TR | RE -
i = Sl . P A
o P Il 1 |
AMS Paver 1) . 50 75 | 120 1 10 ! 0 30 3
Puispance puiminalz d2 wrie W) !
Musteat Pover ) 0 W 145 130 195 3 a0
Prissanue muskag W y ’ ) -
xgk Prowe ;) |
Feak Poreer W) b tos AT VRS T 0 ws | oate | ovm
Pujsiance crée (W) |
Peak 1o Peak Fower 1 W) L0 1 ] 340 670 140 an 1ap 140 ] :
Pumszice frete 3 zréce (%) ) i i :
Bangwidth . ans ! 4y | ’
4000 L3 . A0 EE D !
Bande passance LS He L Hz | Qe b5 ung He L0 Hegl .
. -y Tv Tonis ]!
Earmome Gittarlion H T PR T | AN E SO, ni3 i
Dustodsies karmanique 95 H Lo He 0.5 7% 1000 B2 : L) {00 1 l
el w ;. o 1
Signal 10 notse raro "5 4R ‘ 58 ‘ waB | rsae | tsdp | vam  ovvz8 ‘ 3033 | ndp | a8 |
Rappate sgnnl brois |

Tane zonmal | Zass
Cantzole as tenalité  Giaves 21548740 He ‘

Fone control : Trehte

L . L134B - 12000 Hz
Coangreis e tanants | 4:qus

Senmininy

s 18 mV
Sendibuite

B0V | LA mY 00 mY | e ey 150 mV | 150 oy

T
190 me 150 v | 190 mY

Psput Impedance . 47 K ohms

. . . i1 vor baldnced .npnt ¢/ {E 1243 entres e Tigue
impddanse d'sntrde 47 K onms TE anced .npat £ TE 1243 pour entris symezigu

Fower ppiy | L0420V « 30,60 Hz +10 7%

Almentilion sestrug

f . N ! | i
; arremption 100 VAL TIOVA T30 VA | 190 VA [220va | 10 VAL 130 VA] 100 %A 300 VA | 129vs [
t Cansammation | . h !
3 Sartery Fower Suppiy . !
: Cariery L Y a : .V : A
i Almzrntanon barcane HVea WVEa | rapfy miw /|
! Electrame and thermal aratection T ey i Y therm Yes i Yas Y3 Te er Y !
% Plotzruon flectraniaue et thermigue i Our | Cui o Dui Qe Oui Cue | 7770 Qui L
: Unialanced Speater Gurouts 4B46 | 4906 | 1805 | 4a 221 4816 | adag | 4906 | oaR | ad
i Sorcies FLE, disymifraques
3 Balantesd Speskers OQurmuer - Folie - Loy | 30T L R0 ] ST | s o0 .-
L Sorties FLP oy mdrgaques; Vults 170w i [RE R V30V IR MRS ’ R
[ -
3 Balareed Specker Qurputs - Ohrts 50-100- 93 1hH)- b 50-100- 3348 mar 3] 142
; Sorties H P, symétnques . Ohms 00 40 00 130 53 : 48
i ,rf.‘r'mermons fermy 20X 132X 175
¢ Dumensions 1mm)
1 rEEhl I IE) 1 - -3 T 1 '3 “y
f Poids 152} l L4 i3 1% R l 14 ’ H 17 "jl
3
i
:
i b Rt = — Fossitilitd d'averr des puissances supéreures sur une seale ligne 100 Y
? . i . 20 coupiant en fdric ©
E , I AMS MOE « AMS 2H0E = 330 W, (00 V
H .'.';.___ - — - — Buriding ue ro larger pawer on sitgle [ B Gag By seres
Have gmpiiflers
e o om s T AMS 40 E + AME 240 £ = 480 Wi LGO V.
. .
b -hu:a . 3".-,‘-“3 ‘J
t {9 inch Plug in Draower rype
} Tiroir embrochable 15 pouces
e
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AFPENDIX B
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