WD 03/ 056545 PCT/ EP02/ 08945 ELECTROPNEUVATI C HORN The present invention
relates to an el ectropneumatic horn particularly adapted to equip two- and
f our - wheeWedisnedsas vehi cl es. The el ectropneumati ¢ hor ns ofeCtriepoposses art
conprise a generator of sound 5 waves -including one or nore acoustic
units, connected to an electric conpressor by ducts for air passage to
generate a nono, bi o tri tonal tuned sound according to the nunber of

acoustic i 1 y the acoustic units consist of a straight
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di rensions of the horn. As already stated said acoustic horns and nore

particul @T3"9¥bse with a 25 straight acoustic units, equip notor vehicles
and are gpqersahbighti dudtaddregrises ahfirst estgitere withngeneraiigt sonstamtuséctiorijor ns
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every el enen rve to reduce as, nuch as possible the
di nensi or8igiAl. t he acoustic horns by nminiaturization of the conpressor
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to the shape of chamber body; in such a way to generate a sound with
20  predetermined acoustic pressure, ‘ |
In a different constructional version of the prior art the acoustic units are two
and the corresponding ducts are volute wound and juxtaposed to limit the
overall dimensions of the horn. |
As already stated said acoustic horns and more pérticularly those with a
25 straight acoustic units, equip motor vehicles and are generally installed in the
engine compartments. ‘ ‘ .
Acoustic horns with different features are available on the market, mainly
classified according to the number of acoustic units, generally one to maximum
three for the funed sound, and according to the frequency that each unit
30 should reproduce. |
The need to optimise space and reduce dimensions of evéry element of the
motor vehicle, led to reduce as much as possible the dimensions of the
acoustic horns by miniaturization of the compressor assembly and the
assembly comprising the acoustic units. ,
35  The solutions proposed up to now did not lead to great results, mainly in ‘view

CONFIRMATION COPY



WO 03/ 056545 PCT/ EP02/ 08945 2 of the correlation existing between the
requi red, sound frequency and required duct |lengths, as well as the nunber
of acoustwo oafbdsgs anyway i ndi spensable to reproduce si mulPCarmPovetoys nor e
frequencies. Wth regard to installatida of said acoustic horns, the
conpressor and the 5 acoustic units are individually anchored to opposite
supports through correspondi ng fasteni ng nenbers. The conpressor is then
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or nore c o%eéé{rat corﬁ%ﬁondi]ﬂ% to the conpressor and the acoystic units
is requiréd. P BIRlBLRR ¥loRaids pEOYSEC RANS; ke CHARESS S 2Pdt 8en each
acousts ¢ aepusticanuits hare oinliedsally | analidréd ctd t opwekite neuppensurthitgigand - does
not warr agd,r diré}sfa%@?ﬁrl?ﬁﬁ{érﬁ?&fsf ected, instantaneousness and
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cont enpor aneousnes . the acoustic units. As a matter of fact it
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generator,, thus hl ng i npossjble to m)un¥ iIn Ilmteg1 space. several 20
conponent‘gn'wa?ro‘gg ?@gﬁ’r‘% W3 -her but at the same time' requiring to be
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the aco t ng._equi di stant .from conpressor to warrant o
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actuatio ' EHBALL; u - I . the.assenbling
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i ncr edsi rignpgrbpery effebleddiingtaniapsushedd and eridthporaskoiBhe&d offsoliig Present
i nvention overcome the above nentioned drawbacks. Myre particul arly

to
a first o jté‘étaCB'r‘Stf%lén' Shvention is to provide an el ectropneumatic horn of
a nore cohpachatier ofcfact # is eftehiimpossibiehie caheotr appeechasssmbgr Rforef t he
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wave generator, thus making impossible to mount in limited space several

20 components divided from each ‘other but at the same time requiring to be
installed close to each other to obtain sound instantaneousness and with the
acoustic ducts being equidistant from the compressor to’ warrant
contemporaneousness of sound. - " o
In order to remove this drawback electromagnetic horns are vwi‘dély used,

25 warranting a good response to actuation and having a compact structure as
well. : :
However, the assembling phase of said electromagnetic horns requires the
use of special brackets, which are essential for their operatiohy and have the
drawback of increasing the overall dimensions of the assembly.

30 Object of the present inventio‘h is to overcome the above mentioned
drawbacks. - |
More particularly a first object of the invention is to provide an
electropneumatic horn of a more. compact structure relative to the
electropneumatic horns of the prior art. |

35 Another object of the invention is to provide an electropneumatic horn reducing

r of



WO 03/ 056545 PCT/ EP02/ 08945 -3 the assenbling conplexity relative to
equi val ent el ectropneunatic horns of the prior art. A further object of
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di sassenbl e operations in case of naintei nance work. 5 It is then another
object of the invention to provide an acoustic horn that in viewof its
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eneration and at |east a vol ute wound acoustic duct’

defl ned ﬁma)@@ﬁomagwuﬁépf%eu and a di aphragm said acoustic duct

corrmﬁm cal |9 bMttﬁfth’t@asdd@b}@a&bﬂ thecinagition @ntb beovide adaglieetiopreymaliagat e 25
toteotS| t he soun in
nmeans ad g""f‘&"ﬁﬂ saavﬁl%gﬁﬁ?&a%g? ?%{F\@@%%r?p%gg@ efic horﬁé fn glgaprr(rgmﬁlrt\él catg i on
W th sai @reaitbenrelm‘bntty;enaoa)pattlculaﬂyaamm resigianee tq gnmmtgeﬁuemdzéwn% t hat .
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Iy, connecte remova 30 sli ly a
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pUt ting theou@ﬁielémbmﬁaﬂd at ledst an ouilet bf cmpc&asadmratl on with the outside.
20 - asound wave generator comprising at least an acoustic chamber provided

with at least an inlet for entry of pressurised air in which there is an elastic
membrane for sound generation and at least a volute wound acoustic dth'
defined between an outer shell and a dia'p'hragm, said acoustic duct
communicating with said acoustic chamber and being adapted to propagate
25 to the outside the sound generated by said membrane; '
- air channelling means adapted to put said outlet of the compressor unit in
communication with said inlet of the acoustic chamber;
and it is characterized in that said at least a compressor unit and said sound
wave generator are mechanically connected in a removable way by fitting
30  slidingly a collar.
According to a preferred embodiment the sound wave generator comprises
two acoustic ducts defined between two opposite shells between which a
diaphragm is interposed, a collar portion being made integral with each shell.
Said. collar is also provided with a labyrinth suction duct putting the
35 compressor suction inlet in communication with the outside.



WO 03/ 056545 PCT/ EP02/ 08945 -4 The channel ling neans conprise an injector
being part of the conpressor and arranged after the outlet and coupled to
a duct newe onséshe di aphragm by snapping. Said duct is i RCETEPOOSISRL I ON
with two internediate chanbers defined-in the 5 sound wave generator, the
openi ng conmmuni cating with the corresponding acoustic chanber being
defined in each internedi ate chanber. In a different enbodi nent the sound
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two and ReRHSt r\};@ﬁrimg:ﬁggn%e{rhe%c@m%ﬁgeaggge%%%& operation of the two
mai n parfrs sbyifidrenpienthodimant|tie gemechiveaveagenematpr eosmrisepyat iadleser .

Still advant ageously . i ug tioptidHPbntHE ni m zes
the pat ﬂ%oﬁ%%tﬁé&c%eﬁ‘ﬂ%lgg%?g\&g’gﬁ% S?‘%‘L\%’\g&ﬁglﬁﬁ méeé}ﬁo@rrg%eitggﬁ@g t he acoustic
20 chanbeoltartihiosadeniotagrsl wigh theesell ard aaAkET RETGN WBLHE AlRBPERAMneousness
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advah ageously t

e conpact structure t he acoustic r re
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respecti su giridtargn val ues for the type approval, nore particularly in
conpari s%wéﬁt}m 25 the el ectr net J rﬁ &{ (8 |kl Yad §SRit acoustic
power . T%‘BV?B@&BPFI@ tBﬁj %%Clusstt' '()rﬂ:fe}ibcg ﬂg‘ét'tdgéﬂtﬁndéﬁ&a%o%ﬁ r eaz C;H?lﬁ‘sj he
f ol | owi ngompeieley & monapressopueit @ndea soubddvavhgengraieh HA rative
but' not limii : ' : ' eets of
dr auithg. Fiolab . cofEARu o BRACRA TS UERETo SRl S e S ccoust
horn of wabiclaswith asimplesassenmhlipooneyatipn ohihe YEQIMALRAGES P¥ SHBPBINS: of t he

crnnel | R BBoRtel s feprescor 1 b a sectional v ewof tne
of the a&dills V@nFﬁg@ﬁ)U@B’, %?%CgmpéRQﬂtré? B%bf men%C‘?Jﬁt'; . qn%rillg_ﬁgl 'S a side
view of pagdglicipiheagonpresde atotistisc froor rthef coingrassor 1Bi e a0oustiai de vi ew
of t % dlcﬁgmb% éntﬁ)t]cs ifn'cx%a'sﬁig the performance as to sound instantaneousness and
| contemporaneousness when more acoustic ducts are provided.
Also advantageously the compact structure of the acoustic horn allows more
favourable installations for sound propagation from the vehiclés, still respecting.
the minimum values for the type approval, more particularly in comparison with
25 the electromagnetic horn of substantially less acoustic power. -
The foregoing objects will be better understood byv reading the' following
description of preferred embodiments given as an illustrative but not limiting |
example, having reference to the accompanying sheets of drawing in which:
- Fig.1 is partially sectioned side view of the acoustic horn of the invention; -
30 - Fig.2is an enlarged view of a detail of the channelling means of ﬁg_.‘1;
- Fig.3 is a sectional view of the detail of fig. 2 taken along line [I-1k;
- Fig.4isa sectional view of the acoustic horn of fig.1 taken along line I-1;
- Fig.5 is a side view of the diaphragm of the acoustic horn of fig.1;
- Fig.6 is a side view of the diaphragm of fig.5;
35 - Fig.7 is a top view of the diaphragm of fig.5;



35 - Fig.7 is atop view of the diaphragmof fig.5; W 03/056545

PCT/ EP02/ 08945 -5 Fig.8 is a sectional view of the detail of fig.4;, Fig.9
i s? .a sewDisss45i de view taken along line VIII-VIIIof fipgT8PoFIgY430 is a
sectional view taken along line I-1 -of-a constructional variation of

fig.1; 5 - Fig.11 is a sectional view taken along line I-I of another
constructional variation of fig.1l;, Fig.1l2 is a side view of the diaphragm
of fig. 11;~ ki i : i i ig-aphragm of fig.12; and io -
Fig.14 is g!%_lﬁdga\]ﬁ%g&\}ﬁg?l \%!%@ﬁ:tgwﬁ%é%&gﬂ’i Q/é%{ - Fig, 15 is a sectional
vi ew t aken Fig.8rigal sassional sige view fenc3100g Hae Mity 'Hﬁ’glf'ggq/ari ation of fig. 1:
- Fig. 16 ifga0lighescttionhEVieaftakie abingdimealdrofaf consgructibnal varfitign of7 is a
top view of ,?ig. 16; 15 - Fig. 18 is a lateral view of fig. 16. The
acoustic hdihlof the invention is shown in. Fi g.1 where it is %ener ally

i ndi cat ed whigH1nismar séctibnal hwewnoeker atpng diss bl ofraraBeoconsiructignab sound
wave generator .3 ﬁ-ﬂg ,tair channel ling neans 4 adapted to put the

conpr essor v?rliaﬂogg hi'cation with 20 the sound wave generator 3. Mre’
parti cul ar IFigtiBds eosipe i of th diaphiagnppblig.ddd with a suction inlet 5 from

whi ch air flfig%%?asﬂog%ié\ﬁaw%afbph?égin%ﬁguﬁz;et 6 for the conpressed air.
C

Proper el enents o nnection to the power supply, not shown in the
drawi ngsanglor sake of sinplicity, are provided in the body of the
conprgssor Rgaads# sidefevgeneiatiaphegnanfid. 2n its |ower part. Wth regard

to th , A t. it L [
i cated vhiBh el sPEia el oy Riepi S Meae el MR Toh Syl B g
provi ded widriationagdigi ng 9, 10, for introduction of pressurised air. In

each acoust. i gL i §5-nmenbrane 11, 12, for sound'
30 gener éti%’ﬁ' &ﬁzﬂgﬁﬁgzﬂe\ﬁ%\ytgﬁgﬁﬁegbégl g?,?lov;ﬁ rat’ed by the conpressed, air .
com ng, fromigt hé iserep visyoeef #9. ivol ut e wound acoustic duct 13, 14 is .

assogiat ed {8 ¢8Gha |AEPHSiW ofignper 7, 8 and defined between an outer
shell 15 t0 andd B hrﬁ A i1\7/ ctcl)ommn s“ngwnblont. rl]-'i aﬁovl\J/ﬁé'reC itOI-I"écéerilé?‘ralléL4 and
i nt er posddepaeesie Barmy of g?l EIVERUOM, ¢ 9 ‘ |
indicated with numeral 1. o o ' -
The horn comprises a compressor unit 2, a sound wave generator 3-and air |
channelling means 4 adapted to put the'compressor 2in communicatiorj'With
20 the sound wave generator 3. N
- More particularly the compressor unit 2 is pfovided with a suction inlet 5 from
which air from outside is sucked, and an outlet 6 for the compressed air.
Proper elements of connection to the power supply, not shown in the drawings
for sake of simplicity, are provided in the body of the"comp‘ressor 2 and are
25 generally arranged in its lower part. |
‘With regard now. to the sound wave generator 3, it comprises two acoustic
chambers indicated with numerals 7 and 8 in fig.4 respectively, each chamber
being provided with an opening 9, 10, for introduction of pressurised air. |
" In each acoustic chamber 7, 8, there is an elastic membrane 11, 12, for sound
30  generation when the membrane is being vibrated by the compressed air
coming from the compressor 2. ‘ ‘
A volute wound acoustic duct 13-;] 14 is associated to each acoustic chamber 7,
8 and defined between an outer shell 15, 16 and a diaphragm 17 common to
both acoustic duct 13, 14 and interposed between said shells 15, 16.
35 Each acoustic duct 13, 14 has a first stretch with generally constant section 19, -



35 Each acoustic duct 13, 14 has a first stretch with generally constant
section 19, WO 03/056545 PCT/ EP02/ 08945 -6 20 provided with an inlet 21,
22 conmurwoasiosgf4wni t h t he acoustic chanber 7, 8. The fir PCTEPOYOSME
section stretch 19, 20 of the acousti-o duct 13, 14 is connected to a
second stretch 23, 24 at the point indicated wth nunerals 25, 26 in fig.
| and has a section varying with a generally conic exponential |aw 5
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all ows t ener at conpressed air in each internediate

chanber é’?a“%'ﬁ?q m?@nlsr%,rsﬁqn?ﬁr'sﬁ ngle flow coming fromthe outlet 6 and
gener at ed b;mt infectaro@Pr belwoying. té nthehcsmpryssar shairid athngeyima®kr ithechannel

of air conn 25 conpressor 2 and acoustic chanbers 7, 8 is
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connected throug ﬁ'b ener al in Sai d
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figures 2 and 3 :

20 More particularly from illustration of flg. 3 it is clear that such coupling allowe to
generate two flows of compressed air in each intermediate chamber 31, 32
startmg from the single flow coming from the outlet 6 and generated by the
compressorz .

In this ‘way a short and, symmetric channel of air connection between

25 compressor 2 and acoustic chambers 7, 8 is obtained, warranting optimal
sound instantaneousness and in the bi-tonal. case of the drawings
contemporaneousness ‘

According to the invention the compressor unit 2 and the sound wave
generator unit 3 are mechanically connected through a collar generally

30 indicated with numeral 34.

Said flange 34 as better shown in fig. 4, is made as an integral extension of the
two shells 15, 16 like two portions 34a and 34b having a generally semicircular
shape adapted to receive the body of compressor 2 that has generally a
cylindricarl shape.

35  Obviously the shape of the two portions 34a and 34b may be different in other



35 Obviously the shape of the two portions 34a and 34b may be different in
ot her WO 03/ 056545 PCT/ EP02/ 08945 -7 enbodinents and fit to the shape of
t he body wbD ososgsnessor 2. On collar 34, and nore parti cul ®CTyEPORI0LIME
portion 34b on the side where the sugtion inlet 5is arranged, there is a
suction duct 35, having a labyrinth configuration and putting the suction
inlet 5 in communication with the outside. 5 In said suction duct 35 there
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7a,nb 8a &wphicdudtion Hectcds tItBBOﬂd!lﬂgaqubﬂa“ctlagﬁhbuléi;mélﬁbeﬁ' B6 wlhnabtnsc |
nme rane t net a
bottom 3§&é%§é(§tfb%g$m%tsg§h6eitﬂeléﬁgl %Wd gpf\ﬁ cﬁ%&lﬂ ?&asﬁ@alhﬁéQqu shaped
body 7a, ngzans3dirderfeting wéhﬁamqthermq&@nbn@hétdmnak&gthaw@ommqtlbnazﬁtben 15
phase as Buatnal 4R aémglmsngeege Is O@mﬁegnﬁ%@&smr Bobip SecBipRagRyes. A cap.

40, 41 couple fit I's arranged as
a cover mrw@gea:betﬁer Qﬁheétﬁ"t@ geuction dPl§t 3hehmaidtamnpressent he body of

the genppessiwr it fig MEeai,Hh&acaJLemfcaamrrrgs iBRRMRed DyCHBREFEN BBdPI7aa shaped

proj ecti mﬂbﬁ %gllag .ecei ve e] éo eI ements for connection of

the acouS®iFPREAH0 ihe Gode g Og{qfﬁi‘?[ﬂ \é‘l & is clear that such

f azt eni ng'hmeeiafstleﬂf&embran@dﬂ eﬂhmdomlsiralsedmytmrthp‘e‘deb@m 7at&n thitmglh shape

and posi tj t he

di aphragr% %%@ b&?&\nns%g)gggwgyﬁémﬁgbgé& es%%%ljﬁb ansf’fs%g}j Bg(ﬁé}@v}g; {o const ra| n =

sai d di aphaagd]tmlyt Ba,t%lm@ntiﬁre’@stﬂnsm thezmemorana dtﬁln&itheiﬁ@“hrﬁ@o@neunat ic
I t ual |

sea %gglag;wgf angrofﬁ@@%r&esowgq @@L}(re ta%:sé@gapageoare mut ual | y

jOIned by I njector 2 mtotgduct 33
made on $afaP dlaffrcyristro hﬁdﬁi@(ﬂ’e twyaz%uﬁﬁ by eghanical i S gerange

advant ag%@%bdvértﬁmi protecidnaf bettbrdsBd.he  parts consisting of the

i AT 153@11?@*%5@%%%& 57 {Fe REREIBAR0 A g Slel gty =" °°
assenbl i mgeared2tconsistisg oharshaged pyojecting inmaseber agapted toripeeiversctdv of t he
corrp ﬁss%rlerﬂghfs for bgﬁr?eétlgﬁ?qtﬂﬁe aégué’c[c AR pt]oaé)g %Yru&ﬁ(; e®uch a length as

| ow T hé Sna constrain t to the body of
t he It is clear that such fastening means 42 in other embodlmen s may be different

- to match shape and position of the support structure S.

Finally and as shown in fig.5, the diaphragm 17 is provided with hooking snap

means 17a adabted to constrain said diaphragm 17 to the compressor unit 2
25 and to warrant the p‘neumatic seal when the compressor 2 and the sound wave

generator 3 are mutuélly joined by collar 34 and the injector 29 is fully inserted

into the duct 33 made on said diaphragm 17.

Indeed, the acoustic horn 1 may be advantageously supplled as a kit with the

parts consisting of the compressor unit 2 and the sound wave generator 3
30 divided, that can be easily assembled by the user before installation by

snapping. ‘

The assembling operation is carrled out by inserting the injector 29 of the

compressor unit 2 into the duct 33 of the diaphragm 17 for such a length as to

allow the snap means 17a to constrain the diaphragm 17 to the body of the
35 compressor unit 2 warranting the pneumatic seal as well.



35 conpressor unit 2 warranting the pneumatic seal as well. WD 03/ 056545
PCT/ EP02/ 08945 -8 At the sane tine the collar 34 through its portions 34a
and 34b iwomoupisesl by nechanical fit with the outer surf&ce/Eph2/o49es
conpressor unit 2. Finally insertion of-the tubular projecting nmenber 36
into the suction inlet 5 5 through the expandi ng neans 37 warrants a
further fastening of collar 34 to the conpressor. The | abyrinth suction
duct 35 all ows protection of the air suction inlet 5 from possible foreign

matter an ter t ha ent.er rectl |nside t he

conpr essogttﬁﬁ‘?tsagl Ji SANg; il?r g%gﬁr&u,ggafs Beriens bH%FﬁUP@dshVom in
fig.10 anmecﬂta@cméﬂewmy the ndiec atifdcaviof mertwmpmssdaﬂﬁmt Thi s nodi fication
differs t O. t Q7a a of
each cha Iytgsetﬂ?@ Otemé ﬂ’é’gfé& pmﬁt’ngheggﬁ) ?g@ggﬁ%qﬁ Su&ﬁ?@r'hlei%gl | 115,
116, the W{@ue Bbe@md@gbmeﬁﬁalai’ wgrrans mrfutthies fasténidg mfraolleadd to

i ntermedi eecoMprRLr 131, 132 will ObVI ousl y have a different shape

rel ative I]-F‘ the fi st errb(%f ment of fig:4. Another enbodi ment of the
 nvent i onThe 1aRipth i $Hatieg t&édﬁ'i%/\/%g@ﬁé%ﬂlqryof thedpis RUsEoRiinlet Suffemal 200.

Thi s nodi bbeabieoﬂtbrelghaﬁ@tﬁer@f&w@ﬂarrtsmadtﬂthlat’lﬁs@eaﬂj FYCsritePalre@RPigideC horn

20 obvi ou a SI gl e acoustic duct 213 as a’'single sound wave
shoul d beﬁ'lé/?@'ﬁébeaﬁgaunﬁt "this case, since there is a single outer shell

215, 1¢ heActiishembagimeot lofrthe Zxtoustic mede is shown pafig 40 and iis feneedity as

ext ensi on uter shell 215 and a second part intégral
with the ﬁd%ﬁ&ﬁ%th"t‘idﬁgﬁghg gwn in detail in figures 12 25 and 13. A

further ehbisdMes tcattif)ntdt@ersnff@'rﬁ}t thenfirst ernbertiment fin ghatl theaisiapad ibadiycat ed as
a:  whol e1974MEof ehth bﬁér’f\b@ﬁﬂ)? f0dis Ikl ARAUAS 'cSrr@Q;S%tfcﬂﬁg‘b'u d with

t wo acoust| e reali.zati on 11, are

C ts, 3
def i ned b%'ﬂ%gﬁgtﬁ@ Jﬂi}\%wg‘ L?o'%%'ﬂg r@@ﬂ%ﬁém% lding. 316 and the di aphragm 3117.
Hoveves , ImtHihiemboaimenheastointermedfidtel chamists 131 egpakillwbvbushienaieahr agm

h o5 kAR 0 R RS ghBl gl e poovst g oucts 213,
pr ef er abl Another embodiseaysat ithey, ln‘cmﬁtmetctseepho@ﬁ tm frgh1el dinalp i @@mefhll? t hr ough
gl uei ng o giERFAHMImRE 8b6'9- ‘
This modification relates more particularly to a mono tonal acoustic horn
20  obviously having a smgle acoustic duct 213 as'a smgle sound wave should be
propagated. ‘ ,
In this case, since there is a single outer shell 215 the connection collar 234 is
made in two parts, a first part as extension integral with the outer shell 215 and
a second part integral with the diaphragm 217 as shown in detail in figures 12
25 and13. | , |
A further embodi‘me‘nt‘ of the invention is shown in fig. 15 and is indicated as a
whole with 300. | L
It relates to a bi-tonal acoustic horn provided with two acoustic ducts 313, 314
which, as in the realization of fig. 1, are' defined. between the two opposed
30 shells 315, 316 and the diaphragm 317 .
However, in this case the collar 334 is made integral with the diaphragm 317,
said diaphragm also presents the walls of the acoustic ducts 313, 314, as it
can be seen in figs. 16 and 18. | |
The two shells 315 and 316 are preferably, but not necessarily, connected
35  to the diaphragm 317 through glueing or ultrasound welding.



WO 03/ 056545 PCT/ EP02/ 08945 -9 The bi-tonal horns of the invention can be
associ ated, to sound nodul ation systens, which are not shown in the
figures, wbloamsesgs sounds production with different nel odiPET/EPO2I08945
particular, it is possible to alternate the duration and the intensity of
the air 5 flowin the ducts, in order to obtain different acoustic
effects. This can be obtained, according to the known techni ques, through

the i “tfﬁ@gﬁ'tbhgnnhgrfnscemﬂé)Hveﬂnxﬁ'aéfﬁ BEaé‘s%o%HtQM“tBQdeﬂﬂ ﬁ%htétlonand the

convey o ngr essor unit towards %COUS'[I c
ducts. Asystemes, yghiguare RAbAROWR #h MR figdrase BHPWING: sPYAS WQ@USK**O%HV'
el ect r ovgiféfentHeloaidect ed to an el ectroni ¢ control unit that deter m nes

the position of the. elec ovaI e i oconv dto Iatethe
air fl ov\)tr] Hatt'ﬁé"aduﬁt'% POSH oliod?lil?d ?{(‘]? %‘ﬁo&W@ ioR AhNEd Ylé’qﬂ%ﬁ%
di st ri butibwnn dfe thetsair ordeoto d)tnmmdiﬁeretrheacaussmseffecteluct s i s obtained

h h h h
dostrad TNBntagnps" 3Bidingyo BEBUHL o Ct 1loim, (SERLAS, BREAGH fHe 1D 11
shaft askteipasiiontof condradledpelesmeanaiallopjng repiigo! anshine canvay ohe

foregoi ”mébélrhéw%&ﬁrthét}étnp%@o%hu%wgmts%e thb dddmistiovantsi on attains the

i nt ended obj ect dvant a er conﬁ(P ctional . nodi f?éat' ns may be
o)

made to fhérscelistuc® KBPWN; F?Q%H@U%or%@?&; EpgEeOf Y EGEIENG arly the
conf ijgur abhscted tohenleléytrrmmt:tcmmﬂ it thatt detachines thenpesitiedi @it thechanber s,

h d t t [ h Sidi f t

F her eni nglecuaNaNN ordens Sansin Ah 18 BRERABE Y det i e SUPPPET ont
25 It i sAcoveiiey td anbmaurmhemtteotlnmhat ttaudistribmiahidttheraér é@w\tewar% further
modi fi cagl Qﬁ%@s‘tlct(ﬂ%ts trte%Cth r%%trn?é m@s*ﬂé’m%ﬁl\ﬁh%ﬁtrowe”ever

falling, |ve sco I.n the appen ed clainms, are
to be . cﬁ‘lﬁsﬂ@é\rQedaQﬁ@t}@ﬂ@dtOoﬁh@ h‘ée%ﬁeé‘séﬁt”: psdidngeanmed)agsistem s

PCT/ EPO2(0894%ed totHe d?lvﬁtdv&aft)asé‘@cueteectd PRNEsBldsSoRCANDY edueiny (1; 100;

200; 300) conprising: - at least an electric conpressor unit (2) provided
with at P%ts a suction inlet (5) of air fromoutside and at |east an
out| et (ﬁ}oﬁﬂhetfbtemit@sledr Hiat thé acoastiohom ofthe inemdioataitaifgihe

corrpr| ! iHeR ée %Jsetctsagngga\vgﬁtbﬁescha”ber (7. 8 ‘

Other constructional modifications may be made te the acoustic horn in the

20 execution phase.

| More particularly the conflgurat|on of the labyrinth suction duct and the

intermediate chambers, shape and extension of the collar, shape and position
of the support fastening means or of the diaphragm snap hooking rrieans may
be different. o

25 It is however to be understood that such variations as well as further
modifications neither described nor illustrated in the drawings, whenever fatllng,
within the inventive scobe indicated in the appended claims, are to be
considered covered by the “present patent.



107, 108) provided with at |east an opening (9, 10) for introduction of
pressurised air, an elastic nenbrane (11, 12) being provided in said

openi ng fwp sosasds generati on and at | east a vol ute wound RCEFEPD2/089dRICt

(13, 14; 213; 313; 314) defined betwd@n an outer shell (15, 16; 115, 116;
10 215; 315; 316) and a diaphragm' (17; 217, 317), said acoustic duct (13,
14; 213; 313 314) being in comunication with said acoustic chanber (7,

8; 107, fnsand adapted to propagate to the outside the sound produced by

said ne rane 11, 12 air channe n ut said
outlet (6) of) é‘ﬁ et H%Prheb'ﬁi‘?r teagous "ig %Qgﬁ?q@%cgﬁbm%@a@%ﬁsqn@h said
openi ng {9,at ]éést 0f eleatrit ¢drepessastmit (Z)I'mmmeled(wlih aBleasdd suctigy jnlet

char act or | 76flct B YR, ofRidk Bha beRsk: an%%effeggeﬁhgrwm;s& sapdireal d sound

wave gener anical Iy connec in a rem
fitting - sld sound waxegsinesator $3), carurising At leasy an aqaystig hea%hér n (1
(34 230 39]) FOPCpAlated i 8t fedket 325?@“@(92?92”?5“mdmh°“ e olat i ¢
horn (1; 1@?3%}&@&%@% 3D e?‘?gicrrf‘?e B'f?é‘reaéig ?Lgﬁ"ﬁg tq{éi"dgéan %ggatcmd wave
gﬁnﬁrat <(3r1 SQSpwﬁm g% ém(jﬁgwstatmndand @t (88st aZMoIlmlefwaemid acpBstieduetn t wo
shel | s e n Lake a
di aphragm ((i%) 14, 53& %}g 3?%)4%&9%2%§&v¥5e;n2?@%8%&§h@ g‘ I@a16}1'5 Ghéye in

0
eachione of2+5ix 5 B4B) andﬁdlambfangW,lZ_‘BZ 3174)SEITH@C§E' EjP%t & 14{ 200)

accordi ng. ¢h Wikt saigadbusasiRéaniby g7g6ner at or
conpri ses aé3| ﬁﬁé@a& usti %E@ﬁﬂgﬁgaﬁ 'l > n a sﬁe?l (215)

and a di aphtQqg 1379% %%ﬁtﬁ é%lplr%i?aqaééi?%\%\ﬂu degh?)ai’&m‘iﬁ ?qﬂcgéir with
sai d shel f {44 Pedbthr @ar ipn. i nt egral wi th said di aphragm (217). . 5)

lBﬁnﬁcﬁzé‘g'c&@?&pﬁm 300%%%"%@%‘ S tpBl & sk D e g %‘ﬁned *35"
bet waen n&imhﬂnan(oamSn wathadaid vpenimgd®edOnot $aid toe BeeUstisanber37056545
PCT/ EP02/ 0{?&% l%@a separated by a di aphr agm (317) said collar (334)

bei ng mage in said diaphragm. (317) % The acoustic horn (1;
100; 200chaeaytesizedrivithgt saidatdeasta COMREGSES é'n“i'tz@ja ¢ spi-R0WNS WaYR)| | ar

(34; 234, ﬁ%@top aarbaPNédh%thaﬂycéémfbc@é@tln B tthovabk twvag Isyifittisgict i on
i nl et (5}g sal re r ) .in comunication with
slldlnglyacollarn(% 332 26 |
20 2) The acoustic horn (1; 100; 200; 300) according to Qlaim 1,
characterized in that said collar (34; 234; 334) belongs to said sound wave
generator (3).
3) The acoustic horn (1; 100) according to claim 2, characterized in that
said sound wave generator comprises two acoustic ducts (13; 14) defined
25 between two shells (15; 16; 115; 116) one opposed with another and
separated by a diaphragm (17), a portion (34a; 34b) of said collar (34) belng
made in each one of said shells (15; 16; 115; 116).
4) The acoustic horn (200) according to claim 2, characterlzed in that
said sound wave generator comprises a single acoustic duct (213) defined
30 between a shell (215)\‘and‘ a diaphragm (217), said collar (234) having a
portion integral with said shell (215) and a portion integral with said diaphragm
(217).
*5) The acoustic horn (300) according to claim 2, characterized in that
said sound wave generator comprises two acoustic ducts (313, 314) defined
35  between two shells (315, 316) one opposed with ~another and



the outside. 7) The acoustic horn (1; 100; 200; 300) according to claim1,
characterized in that said channelling neans (4) conprise: - an injector
(29) bel owgica®sdses sai d conpressor (2) and arranged after ®ardrod/8oeut | et
(6); - at least an internedi ate chanber- (31; 32; 131; 132), defined in said
sound wave generator (3) in which said the opening (9, 10) of

comuni cation with said acoustic chamber (7, 8; 107 108) is defined; - a

duct (33 i id - .

't er modbabareRs e oloriiagy 397 ol soRETIBT Btk n®ate in fig.
(29). 8) dﬁp@ragm;@ﬂh\, horn (1; 100; 200; 3Q0) accordl ng to.claim1l,
character i Zegl;g Enaioongfel AbAPt a0md.1 2002 L00) Sad%"o%ﬁhie@b Wizt haoki ng

sna neans apted t t h 7 t he bod
of Said pba&ﬁﬁsﬂé@éom R o T

(34; 234)35) lswicCouRALiRles 88)dof saitiroosgsTesé @) (2 irlcomirtinieztion witty e
generator ( The acoustic horn (1; 100; 200; 300) according 'to claim

6, char in that in said duction duct (35) there is a projecting
t ubul ar msrrt7 r ThéG)acbes’m vieorni {$j d€0Gsai2d0t ha08ucadoondingl o ¢lB)marid,

provi ded th 25. el ast terfering with said
suction Pﬁﬁé"‘l’c f’??'otb%gs’%% %ﬁﬂgﬁj @?r?§§43(c§acporl ar (34; 234; 334) to

t he body - ofamamdptomdﬁﬁ) belongingio. seud)comrere@é@um @nm@rrﬁnegd .aflesaid00:  300)
accor%il ng t&ﬁéﬁg , Ccharact erl zed in that said volute wound acoustic
duct (13; 14; conpri ses et neraII

const ant -selt leght Bﬂdﬂﬁeﬂééd\ﬁl’tq gN %rﬁ k%f %0 L 1(1@%)5%%5‘@%&8@ Pﬂ\jn% th said

gz;)u?]; i/ |Cn; h@gt)gre gﬁérar;@(l gi‘yrl)(}ﬁ whiéBgaidahe mpehad (%ggﬂlogcsgxmndconea;tbrﬂul o ﬂ:t:na\(N Zgnd
provi ded, vsaifl 3goUslic cREM ?"797 g@j&‘ rO%E ﬂ%g"b%/q)pagatl on Fo t he out si de.

1ﬁ) Th;a acoastiuct (@8) rhade 100; saf&ﬂOdlth)@)gnac(ﬁr)gcu@mmﬁlmta{igmthh %dt
characteri ze i ure
(S). Mo 03/ ,@g%@%f %@F@@ggbégﬁ;@ q%m%%gf #ﬁeb%%gﬁgt\?@p Raid. 'Zc’%%goo; 200;

300) accord{d®.to claim 11, characterized in that said fastening neans

gg”p” se a Sggﬁf%%gﬁncph@irﬁw NGO e TRy (366? é@aﬁdmg tdeckady 10f said
mpressor ( apt ve s ers for connection to sai d
support $hagaetar e(“g)“ that f@) gﬁ\,\é%r'ﬁ p(ﬁv'dﬁ@ﬁv'{?‘;ﬁflfﬁ“%é @Bccor di ng
to cl ai myegans (17a) adapted to constrain said diaphragm (17; 217) to the body of said
20 compressor and to warrant the pneumatic seal when said collar (34; 234)
| mutually connects said compressor (2) and said sound wave generator (3).
~ 9) The acoustic horn (1; 100; 200; 300) according to claim 6,
6haracterized'in that in said duction duct (35) there is a projecting tubular
member (36) received inside said the suction inlet (5) and provided with
25 elastically expanding means (37) interfering with said suctlon inlet (5) to obtain
connection of said collar (34; 234; 334) to the body of said compressor (2)
10) The acoustic hern (1; 100; 200; 300) according to claim 1,
characterized in that said volute wound acoustic duct (13; ‘14; 213) comprises
a first stretch (19, 20) with generally constant section provided with an inlet
30 (21, 22) communicating with said acoustic chamber (7, 8; 107, 108) connected
' with a second stretch (23, 24) having a section varying with a generally conic
exponential law and provnded with an outlet (27, 28) for sound propagation to
the outside.
11) The acoustic horn (1; 100; 200; 300) according to claim 1,
35 characterized by comprising fastening means (42) to a suppdrt structure (S).



characterized in that said acoustic chanber (7, 8; 107,,108) is defined by
a hollowed shaped body (7a, 8a; 107a, 108a) in which said elastic menbrane
(11, 12) we cans@nyed, associated to said outer shell (15, PCO/EPEYE8943116)
defining said acoustic duct (13, 14;1213; 313, 314). 10 14) The acoustic
horn (1; 100; 200; 300) according to claim 13, <characterized in that said
shaped body (7a, 8a) is applied to said outer shell (15, 16; 215). 15) The
aﬁOUSéI I E hor 2 %@ﬂé lgg@mw Meri Q(1c;: 00 éz:s)o_; cﬁmpcefoebfon@gi fon dldiat 11sai d
shape 0 a, a), i,s a.sin . bo integral .wit ' [ ,shell
15 (115, gyfééé*e%)edm@ Ql%%??fdz Retefi 16%?5‘@ c%?’ﬁ?rr‘.%et% %ﬁglugm%%?’ed
((:har act emprajedtingn méraber ¢42)dnatie e dhd body (ofGsead coOgupssmd23aadpiaddo shel |
115, 11 gpeqﬁc;q?h ' ; : | ; 100; 200; 300)
accordi ngé?%w%lsal m 13, b%%ﬁ%@ﬁﬁ%’r@z@%ﬁf nt atrt gtar# Ugﬁ @fic menbrane (11,
12) i § constrid)ndbet gceuslis RatApél HERy 29&, BW) seserdingpda) ctaioulgh a
ggé;' ( ?g@f&%é@gi?ze@i)fotﬁdtpé%ﬁd @@@g@ﬁb t@%érﬂbéﬁ!(?,)/&a‘r@? f{1@8)dediefined iriydal ;?aped

. 3a; a, a n or. 0 sion, said. r.ane as a
function h@ﬁOWﬁ $hapsd 6?&3/ ﬁ?%’sg%rr @5_@ ﬂ%r}s@u‘%'cﬁos%g%gg%ﬁa@ gr]éta_a_ne% 18)
‘tl)'he acougt i c12oisrartdngel) Gissadiaied3@0$aid cndedsmgl (1, I6aih51716) debimiagt er i zed
y conpri_gt 41). AlLL as a cover for said bottom (38, 39)
and couplsgygg&n%@%a%ﬁ }ﬁﬁtﬂ\% ?Eg’g‘g}dg'shaped body (7a, 8a; 107a, 108a).
19) The acousl)cTher acpusticldmm 200; 1800)200ac3Rkiasgording| & maim 130

charact eréré?Q?iaﬁz%aniN fh'it%id’%hé(ﬁed@éﬂ? (Pé598) BlAhlicd 16eRd oliterapRY to vary

the air flow fromsaid conpressor (2) to said acoustic ducts (13, 14; 313,
314). 20)(_15rhé5:§?e@stic horn (1,; 100; 200; 300) according to claim 19,
characterized Sérrﬁe'@éo&ﬁbd\dmm 00 acteading 40 elaiinetd rcharagteriveahin that) The

ac0ust ! © 01 Beldeq phA0 109, 0000 SPI Bl QP MR saic?Bufh i e 2o
15 (115, 116). ‘ ‘

16) The acoustic horn (100) according to claim 15, characterized in that
said shaped body (107a, 108a) and said outer shell (115, 116) are made by
moulding. | . :

17) The acoustic horn (1; 100; 200; 300) according to claim 13,

20 characterized in that said elastic membrane (11, 12) is constrained to said
shaped body (7a, 8a; 107a, 108a) through a metal bottom (38, 39)
superimposed externally and flanged to said shaped body (7a, 8a; 107a, 108a)
in order to tension said membrane (11, 12) as a function of the level of
pressure of the sound to be propagated. o '

25 18) The acoustic horn (1; 100; 200; 300) according to claim 17,
characterized by comprising a cap (40, 41) arranged as a cover for said
bottom (38, 39) and coupled by mechanical fit with said shaped body (7a, 8a; |
107a, 108a). o

19) The acoustic horn (t; 100; 200; 300) according to claim 1,

30 characterized by comprising valve means associated to control means to vary
the air flow from said compressor (2) to said acoustic duc\ts‘(13\, 14; 313, 314).

20) The acoustic horn (1; 100; 200; 300) according to claim 19,
characterized in that said control means are electronical means.

21) The acoustic horn (1; 100; 200; 300) according to claim 19,

35 characterized in that said control means are mechanical means. '



