t he nost wi despread nethod of flarmng felts of mneral fibres
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orifices. e nolten material is ejeCtﬁﬂTé§ﬁﬂ%the centrifuge through
these-orifices in the formof filaments. of and high velocity gaseous
current passes oyer the peripheral walls of the centrifuge and 10 -
entrains the filanments, conpleting the process of draw ng them TQEF?E%?H?@
of producing fibre mats has been the object of many publications. t h
nost recent, nention rmay be made of French Patent Application No. ‘2 443 436

and European Patent Application No. 0 091 866. 15 When fibre
mats are produced, a IMie iioosst Ted adié Ba peHpos t t &chwi q bys pfoflupt sdac eng
created. First of all, there are the selvedges or borders of the mats which

are systenati mata lof auitneafdl tfoi lawesist t he transverse di nensions and ensure
perfect straightness of the edges. Then there are all the pro- 20 duct s
whi ch are extracted frlodustrigbducttion neose widesyrend mevhohgoft foevinge
they do not correspond to the standards chosen, Taken as a whole, these
fibre product felhp rdprmiaaralipfirank a3 ides clnff ormingot ke pf bbpes| from the
According to cir- cunstances, these b ﬁgroducts nayigf ej ther rejected

re-used 25 Aolhen ARFATSE L Py pass this mate

the periphery of which is provided with orifices. The molten

r
through a centr1?uge

material is ejected from the'centrifuge through these orifices
in the form of filaments. A hot and high velocity gaseous
current passés over the peripheral wails of the centrifuge and
10 entrains the filamedts, éomplétinglthe process of drawing.them.
This method of proaucing fibre mats has been the object
of many publications. Of the most recent, mention may be made
of French Patent Application No. 2 443 436 and European Patent
Application N§. 0 091 866.
15 When fibre mats are produced, a not inconsiderable (b'
W proportion of by-products ;re_créated. First of all, there
are the selvedges or borders of the mats which are systemati-
cally cut off to adjust the transverse dimensions and ensure
perfect straightness of the gdges.' Then there aré all the pro-
20 ducts which are extracted from the production line at any
point along it because they do not correspond to the standards
choéen. Taken as a whole, these fibre products may represent
up to 10Z or more of the whole production. According to cir-
cumstances, these by-products may be either rejected or re-used

25 after conversion.



-2-“Traditional[y, in the mat formng technique to wh reference has been
made previously, at least a part of these by-products is reincorporated
intp thé mat manufacturing process. To this.end. the by-products used af®
first of_all 5 restored to the formof small dinension particles or nod
by a su%%able'crushing r Shreddigg operatjon. The resultant fibrous
particl 8 are carried byFad{uiendily, (1o, the matherping techrbieet e vhigk
mat i st formed, mhgre t hey, are, nore oL | ess thorﬂughl | ended with tge

fibres which hal8 FU&PCBeRAT oPREY B2%e BEFLIRUEHY: | &bt 1Pa8} 8 cBATRIEA RIS

es _ t _ _ ATt
necessary to ottbupcrade R Tandel AEabORUEN etk (RE' FrChdoults tFEtAY om

the-centrifuge pre-58at efloi PrhPEOERd L Ot kOSYLprb b€ TBEd dPe first of all
Each centrifuge has on its periphery a very | arge nunber of orifices and

all the fibses fespBfedepbl gh@CfoP¥ &PEsHABLOYSnE LSV ROSSE P PYE 0t NEodules
centrifuge constitute a kind of very regular annular filmwhich extends in

the direction obyaargget¥b1e €PINRYAE oR0shredding opdPEt£ONVEYPhe WhEItdSt
permeabl e to gases, retains the fibres while all ow ng passage of the

carrier gases whibhoasepdreitleat oreocParis&nby 4 ogasesudederédntH€ an enclo-
conveyor and nai ntained in a vacuum by appropriate neans. Furthernore, in
their path betweenetwkecenthef fijbrandabis foemedcevieng theyeyoe méhe or less
fibres receive a sprayed-on binder designed to fix themto one another in
stable formin therpeghlyablended Chthihgeof ibhesfvbick haveolvent beemkdymed

com ;pleted by a heat treatnent to fix the binder, an operation
10 before the latter are collected on a8 receiving means.

Coming back to the production of fibre mats, it is
necessary to stipulate the conditions under which the fibres
emerging from the centrifuge are treated in order to consti-
tute a mat.

15 Each centrifuge has on its periphery a very large
number of orifices and all the fibres formed, entrained by the
gaéeous flow passing over the centrifuge constitute a kind of
very regular annular film which extends in the direction of a

K,/ receiving conveyor, |

20 | The coﬂveyor, which is permeable to gases, retains the
fibres while allowing passage of the carrier gases which are
drawn into compartments located beneath the conveyor and
maintained.in a8 vacuum by appropriate means.

Furthermore, in théir path.between the centrifuge and

25 the receiving coﬁveyor, the fibres receive a sprayed-on binder

| designed tolfix them'ﬁo one another in stable form in the
resultant maﬁ. Coating of the fibres is conventionally com-
pieted by a heat treatment to fix thelbinder, an operation

which is carried out after the mat has been formed by the



whith is carried out after the mat has been fornmed by the -3- fibres
becaom ng inter-tangled on the receiving conveyor. In industrial
dqnstal | ations, when the required output is considerable, several *
et ri f uges allgned above one and +h® sanme conveyor contribute to fornatlpn
he same mat. 5 When it is perforned, the introductiongo

e .pa en_successive centti -
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mat s forn%sd that the parflscé‘zesf eﬁ?%ébﬂ}r?ﬁ% di s%%%%?edpé ?o{)ﬂ%o%?@t e rrass
of the Myand WSHFeyds dSNERLFSLE mof@rﬂ%é%ﬁe&ﬁrﬁxé Os4die Mf\dam&nt al

properties of the nat the particles behave 15 |1 ek the nemﬂy f or med

fibreg, particul amé/nlflctfaénisenofom r e5é S{ ROESAud PEOK Of CEEPEE pEYe PELNY
about nore or |ess-sub- stanti al changes in properties such as the

mechani caled ebé StrddiEFowdll Nec ppbad avge Béthdén psockessiencsmtty~ it is
preferable for changes, when they 20 happen, to affect the product

uni f orm yfugean, t Hiky otrkmrmm;mgletmmﬂtnmﬂon‘soﬁ no fuEkbrenpar eiohé y
substantially manifest in particle contents which exceed certain limts. If
t he par- hetyesn afwo mrepky tfovmed rf bhxedserreeghoeverheeffertitsimsagessd bl e
to increase the quantity of particles wthout the 25 ri sk of exceeding
‘these |imisain %uﬂﬂ¥ﬁﬁg xtyre 80 nghat the distribution of particler

10 within the mat is relatively homogeneous.

It is.indeed important for the properties of the mats
formed that the particles be propertly distributed throughout
the mass of the mat. Indeed, if taken as a whole with regérd'.
to the fundamental properties of the mat, the particles behave

15 liek the newly formed fibres, particularly in terms of heat
_resistance, their presence may bring about more or less-sub-
stantial changes in properties such as the medhanical résis-
tance or the appearance of the product.

Generally, it is preferable for changes, when_they \j)

20 happen, to affect the product uniformly. On the other hand,
the modifications in questioh are only substantially manifest
in pafticle contents which ex;eed certain limits. If the par-
ticles are property distributed throughout the mat, it is
possible to increase the quantity of partiqles without the

25 risk of exceeding these limits at any one point in the mat,.

Expefience has shown that the conventional methods of
introducing particles into the flow of.fibres do not produce
a perfectly homogeneous.distribﬁtion. The particles have a

tendency to become depoéited in the form of layefs which are



Expe?i ence has shown that the conventional nethods of introducing particles
into the flow of fizbres do not produce a perfectly honobgeneous /
di stgi bufion. The particles have a tendency to becone deposited in the fo
of layers which are 4 nmore or |ess well "rrfte'grated in the mass of new
formed fibpes. Schematically, analysis of the mat in its thickness would
seemto show t hahor@iChr CEe$s i el iebelsrdved hin deposidss Sof newily af odmd/dEr’
of fibres. Introduction of the particles between two centrifuges will under
these conditionsthblesn privileged fashion result in the deposition of
particles between the |ayers corresponding to these centrifuges. The
distribution of fibres ovehenaeigatly, ocdnalpstedof Ithe metycin altso thickness
conventional |y poses problens when the conveyor is relatively wde, for
exanpl e when i t swewlid hs¢em ako nshow sthak ¢archexeentr bfuge Meats s whe tdeposit-
the distribution of fibres is sufficiently regular over all the wdth,

means are nod mal 198 aebpt etlameth of thkbresicouterdirtinnietf dghaframicl dlemy
of 15 gases carrying the fibres éfor exanple jets of gas djrected

transversely to PREVESR nhYe pee Pt rLtuges W b under sHiwie fondikians apd in
i odi cal | h e di t f f th f | 4 '

fuct s to whi ch FEDEIFee | EEREtR Fadhie | L7 chbe et AR o AR E g
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To distribute the” par es W arrange 'S may
be adopted which are of e SPPEr{VPELISAS §HO0SFbres over the width of the con-
N |

10 veyor also conventionally poses problems whgn the conveyor is
relatively wide, for example when its width is as much as or
in excess of 2 m. To ensure that the distribution of fibres is
sufficiently regular over all the width, means are normally
adopted which either encourage the widening of'the flow of

15 gases carrying the fibres (for example jets of gas directed
transversely to the normal path "standardise" the sheet of
fibres), or periodicélly change the direction of gas flow
(these may for example be ducts to_which an oscillating move-

o/ ment is given to cause an aiternating displacement of the
| 20 sheet from one.edge of the conveyof to the other).

To distribute the particles within the width of the mat,
arrangeﬁents maylbe adopted which ére of the same type as those
used for the newly formed fibres, Thié would however call for
a not inconsiderable increase in complexity of the apparatus

25 within a relatively restricted space. For these reasons, it
is usual to make do with solutions which are less elaborate
but alsé less readily controllable such as the use of deflecto
walls which "even out" over the fullwidth of the conveyor ﬁhe

gaseous current which carries the particles.



" "uséd for the newwy forned fibres. This would however call for a not -7
. inconsiderable increase in conplexity.of the apparatus 25 wthin a
/sl atively restricted space. For theSe reasons, it is usual to nake.do
N sol utions which-are | ess el aborate but also |ess readily controllabl%
as the use Iof tlhed |eest ofil thewprihr" evéncesie's ,ovef itcieefaddsviddt h of ©
conveyor the gaseous current which carries the particles. -5-%Tn the
of dillsg ndriutriqr taveseinigibsedi bnti ase[ ARREe rdicompilettelgn marse eviéd J1i sed
bt are never conpletely mastered. A particular consequence of this is that
of i mi tAi pentieulam|cepsethence Qﬁrtﬁéﬁeésmh@h odn limigd ngttrheducetcta I nt o
the make- 5 up of mineral fibre mats. Economically speaking, it is
t her ef ocondet ff Pantheles avhichprant benhapogdas redivsedidiata tthpasikde to
achi eve a satisfadctory distribution of fibre particles added to the newy
for Bed fipbrods nimexajerfibreneatase the quantitity of 10 these recovered
‘particles which are used in the conposition of the mats, and . this w thout
adversel y aff ectBorpamicalienspasrkingni ited sothegeforeadesimible £q he
obj ect of the inventjon. According to the invention and in contrast to the

tradi - fiadfaetaidah trickechniavesdubirBnmaker Afr @ossidble &0 aqhie> a
particles in guestion are directed Ln_such a.-way that they penetrate into
" the annﬁ%&iqé&ﬁ%?%ﬁmﬂ&sbﬁfhgﬁﬁ°?hB%cgﬁgFFfBﬁégi&ﬁﬁ%a%ﬂﬂﬁﬁ(iﬂMEH%ean1of
t he centrifuge wher é shegt narro known that the conditions in
t

uhi ch { EFIB AR LEREF ob BEBBRACPAnEERERS dhe MvaPt A Sfportant

palo these recovered particles which are used in the composition oiJ/

the mats, and this without aﬂve:sely affecting the essential
qualities of these mats. .This is thé object of the invention.
| According to the invention and in contrast to the tradi;
tional techniques of introduction of fibre particles, the -
15 pafticles in question are directed iq such a way that they
penetrate into the annular fibre ;heetpétween the centrifuge-
and a zone dowﬁstréam of the centrifuge where the sheét narrows.
It is known that the éonditions in which the fibre
sheet develops beyond the centrifuge play a very important P,
20 in fhe quality of the mat prepared. Particﬁlariy, as far as
possible, every effort is conventionally made to avoid any
upset in the flow of éﬁses carrying the fibres, pérticularly
in order as far as possible to limit the formation of roves
which interfere with the homogeneity of fibre distribution
25 throughout the mat. ‘Surprisinély, the inventors have found
that the penetration of particles carried by a current of gas:
into the annular sheet and in pfoximity of the centrifuge does

not bring about any substantial changes as regards the appear-

ance of interfering roves and permits a very homogeneous



207 sin the quality of the mat prepared. Particularly, as far as possib
every.effort is conventionally nade to avoid gny upset in the flow of gag
carrying the fibres, particularly in order as far as possible to limt
f or'mat-i on of toves which interfere with the honogeneity of fibre

di stri buti on 2distihiiaghont ofhparkicleSudpr thienglewlyt Hornmednf Dhsedave
found twat the penetration of particles carried by a current of gas into

the annul ar sheet and iObpeoxativp of gheeowst filiowge atodhectevel ngf apenetia-—
any substantial changes as regards the appear- ance of i-nterfering roves

and pernits a veion hafiogkecpasticles- igitot theuenowlefr mheétciesniint part

newy formed fibres. Cbservation of gaseous flows at the |evel of penetra-
tion of the pare¥plaknivhe ragudffufaundheedndgedi,n vhen peaptratioe into the
results found. |ndeed, when penetration into the 5 sheet occurs

sufficiently clohesy 9ecers sBffiriggélinglongdy dondihe sientorifegecany under
which will be referred to hereinafter, a spreading-out of the current

carrying the p&?t¢ikkons QSSgFQSG?tMVFhéﬁg ¥iddyibeg rief eyated | te neereinafter,
mechani cs whi ch produce, 10 thig " preadin%-out" and hence a satisfactory

di spersi on of ﬂ%r??%?%glPﬁ“Pﬁé QiségﬁscPFGW tareyirid tehdte Rakticlessis
possible to recall tha& the zone | ocated under the centrifuge i s subject

not only to thég%i?TBﬁ of gaseous currents passing along the centrifuge but
also to currents induced, by them_ 15. | di at el.,y under e
centrifuge, a zone is ggfgﬁPPghgﬁuéHF@ﬁ t2 4etaddath eﬂﬁ%ﬁéﬂ#]siﬁﬁyﬁpanﬁﬂuce

to a

ientldﬂrn%-is "spreading-out™ and hence a satisfactory dispersion of
particles in the gaseous flow carrying the fibres, it is
possibie to recall that the Zzone located under the centrifuge
is subject not only to the actioﬁ of gaéeous currents passing
‘along the centrifuge but also to currents induced by theam.

15 Inmediately under the centrifuge, a zone is estabiished
which is at negative pressure in relation to ambient atmos-
phere, tending to narrow the sheet of fibres. Beyond this
zone, the“current which is initially of annular form but which

U B reforms is propagatgd accprding.to a conical configuration.

20

In this way, the particles introduced are entrained in
movements of gas which result in the formation of the narrowed
fiow and the résult is a good dispersion of these particles}

25 Introduction goo_far downstream of the narrowing zone
w@uld not alloQ distribution of particles throughout the whole
of the current carrying the fibres. Similarly, a minimum of
distance from the centrifuge must be respected in order not to.

upset the flow of drawing currents at the level where the



phere, tending to narrow the sheet of fibres. Beyond this zone, the current
phich is initially of annular formbut which reforns i s propagated
% ding to a conical configuration. 20 In this way, the particles - .
qduced are entrained in novenents pf.gas which result in thé formation
fe .narrowed flow and the result is a good dispersion of these « .
cles. 25 | ntyoduction top far downstream of the narr%ﬁfng

tcur re\é\?uLR;‘?rﬂj?cntalj{?\frﬂ‘ﬂTe; Sjiisb' I?’:Tﬁr a%ﬁ%cnzm??dg?g;lf?@ﬁ: Ofe the
centrif ud'ee]rﬂYstt"gq;eV r%’éﬁ)‘glé't ed ntrpber a‘?a’r‘}/"rfb&lrlf o“'%’sg}%t (AR th s it eRs hg
i st ance TheF asE 3 dnagn < PEOEHY cofef{ s the 10480 ¢ 1y
Formed. arafedfte SPENA 1788 WERN [FARRIa 16 MF Ihd difenddl T 0T PR
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transver S&ad G ddie, 9aseous drawing current. 10 A certain inclination in
respect of the general direc- tion of flow, that is to say in relation to
the vertical, is qostddiE sddy gfdndtrdticn] NAHd LWL NYEId el HS8y 1 Sadi ng
to 15 penetration of the current carrying the particles into the

the particles is directed transversely to the gaseous drawing

current. - _ \‘)

10

A certain inclination in respect of the general direc-
tion of flow.'that is to say in relation to the ve;tical, is
possible subject to this inclination nevertheless leading to

15 penetration of the current carrying_the partiéles into the
annular fibre sheet.

Furthermore, the incliﬁed jet must penetrate into the
fibre sheet without striking those elements of the apparatus
which are ordinarily situated at the level of narrowing of the

20 sheet, particularly the binder spraying.means. |

Taking these conditions into account, the jet carrying
the particles should subtend an angle of at least 30° and
preferably at least 45° to_thé vertical.

The direction of the current carrying the ﬁarticles is

25 furthermore advantageﬁusly situated in a vertical plane con-
taining the direction in whiéh extends the production line and
‘therefore the conveyor., A different direction (even if, as we
shall see, the energy developed by the current carrjing the

particles is relatively low in relation to that of the drawing



anhul ar fibre sheet. Furthernore, the inclined jet nust penetrate i nyo
the fibre sheet without striking those el eme®t s of the apparatus whicif
ordinarily situated at the |evel of narrowing of the 20 sheet
pafticul arly ‘the Aiddey SAIAYI PIsfBENEn A2WieVd althiese dxondid i ner émik Oc
acdoungf;the jet carrying the particles shoul d subtend an angle of at L
[ERR] ard preferabl gimites 5t a4PPah8vih8eVlilriecdlion NG didleiion ©6 the con- ¢
current carryjng the particles is 25 furthernore advantageously situated

in a vertical pjapgrcofd kehdensltbe €heediisyriibutdvch &y eftise¢tbing the
production line and therefore the conveyor. ‘A different direction (even if,

as we shal | seepafec EOCESYr feng! enedeht tie o Womyit whing/l npldie parretheson
is relatively l'owin reltation to that of the draw ng current) could

result in asdevigting @bnvBfoeyr eeehn Adr mengurrerdt hrexrying thenfibree is
direction in relation to the con - veyor and hence alter the distribution.

By directing thg1pghtig! @ieartyidngthurs s imo afifewt tondi tleé pransvense dis-
relation 5 to the conveyor, even if the current-carrying the fibres is
slightly divertedibhbisnbas no effect on the transverse dis- tribution.
pr-eferably—the-eant-ent of additional fibrous particles in the mat is equal

to or greater thaRsri@¥b1ly t82 content of additional fibrous particles in the

mat is equal to or greater than 10%.



‘The invention is explained in greater detail in the ensuing description in®
whi>éh reference is made to the acconpany- 10 I ng sheets of drawings in

. Fig. 1 di agrammatically shows part of the mneral fibre mat .
tion line in which the fibresggare produced and coll ected together; in
@ awi ng, the nmeans of introducing the fibres are of conventionah@ype;
F/lg. 2 °~ shows an enbodi nent according to the invention for the ™
gctiog of particles: Fig. .3a_shows. in section the faulty manner of
st'ribution of pakt,i.cl v [ | arg i ti t hods;, Fi g..
3b is a viewsim Iﬁ'?a{re ti%svt qg:t%e‘{nnellgsl g&%égﬁ?@f%? ggéggggctdggﬁiﬁ q“ the
prepared b¥,kQtLedWal rid y N C | th ditl -
Phe | nvent Fan B e e D e e e PRy Ui iy
ducti pp angnﬁogﬁgggsp%rft a¥alp anch tdiépie | ine. These centrifuges are
~aligned at. the top of a substantially enclos 25 recei ving chanber 4.
They are sFigated a@QugrAcAVIREILP Wowd FOPELoEULRE hRReRall FPWAY tnf
t he receiving chanber. The conveyor 5 is perneable to gases. According to
the di nensi ons of tlpeodudditin 4 in® DmewbicWDtReCONPRAEBMARES Pt Al &l B ed
I medi atel y under the conveyor. Vacuum applied by nmeans not shown
mai ntai ns the conpachlecteditopaehers presbisedrawiakyt the medid® off NDS-
phere in the chanber 4. Under the effect of this negative pressure, the
gases carying the fiibteodasing hrloeighibhescane 6f cuayentioand aype;
evacuated while the fibres are retained on the

15 Fig. 2 shows an embodiment according to the invention fdr;\J

the introduction of particles;
Fig. 3a shows in section the faulty manner of distribution of
particles obseryed in prior art introduction methods;
Fig. 3b 4is a view similar to that in Fig. 3a but for a produét
20 prepared by introducing the particles in accordance
with the conditions of the invention.
Fig. 1 shows three centrifuges 1, 2, 3 for fibre pro-
duction and forming part of one and the same line. These
centrifuges are aligned at the top of a substantially enclos 4

25 receiving chamber 4, Théy are situated above a conveyor 5

)
which constitutes the bottom part of the receiving chamber.
The conveyor 5 is permeable to gases.

According to the dimensions of the chamber 4, so one

or more compartments 6 are disposed immediately under the



conveyor 5. Each of the centrifuges 1, 2, 3 produces a fibre sheet 7 of
annul ar formwhich is entrained by the drawi ng gases towards the receivj
conveyor. After a narrowing at 8, the 10 flow of fibres spreads out }
cbni cal shape. Fig. 1 does not respect the9proportions of the various
el’enments but seeks to show as representatively as possible the path

fol | owed by t?sntépsﬁ§ fVQEhhmeaaniéhfngmaenghﬁogoanowﬁyaainééins the
For reasons of econhony and bul k, the various centri- fuges are situated as

closely as pogah?hetbenene_aa0hagatioetbaéssareraﬁtfe@aaﬂdnaEOSBQ&nataoELg-
1 the different Tlows of fibres emanating from nei ghbouring centrifuges

have a ten- dpneyetonbtRedchaibepné.anbhber bréoes€feeachbfnghibensgaveyer.

20 Not shown in this drawing are the various neans which are

normal |y situptedsarepgthaegpath oéryhegfthecfibrneh passhehpetighf ohe con-

sprayi ng water and bi nder and possibly the neans intended to inprove
transver s di seypobubi endoérehevacbatedovbilehtheofiibyes. aacheheénedape the
normal |y situated downstreamor 25 at the level of the zone 8 in which
the fibre sheeonveynarboewed. Fig. 1 shows three centrifuges. In the case of
maj or industrial lines, the nunber of centrifuges may be far higher and be
up to 10 or even 12. Bacheofi theseenhei&paast &s, 20hd PROGAERBNa| Sibre

. appl i cabl e what ever nugber of ce trifuges nag be -13é enggoy d and even

if there is oﬁpﬁesné e nPPPPﬁ@é, QAR Bhich 1§cARFBALPedebAstRE heroBeceAges
partrcles necggagghgytggt?LLeiving conveyor, After a narrowing at 8, the
~ 10 flow of fibres spreads out in a conical shape.

Fig. 1 does not respect the proportions of the various
elements but seeks to show as representatively as possible the
path followed by the fibres from the centrifuge to the con-
veyor.,

15 _ For reasons of economy and bulk, the various cehtri—
fuges are situated as closely as possible to one another so
that in practice and as shown in Fig. 1 the different flows.
of fibres emanating from neighbouring centrifuges have a ten-

U dency to blend with one another before reaching the conveyor.
20 Not shown in this drawing are the various means which

are normally situated along the path of the fibres such as the
jets for spraying water and binder and possibly the means
intended to improve transverse distribution of the fibres over
the conveyor. Such means are hormally situated downstream or
25 at the level of the zone 8 in which the fibre sheet is narrowed.
Fig. 1 shows three centrifuges. In the case of major
industrial lines, the numBer of centrifuges may be far higher

and be up to 10 or even 12. As we will see hereinafter, the

invention is applicable whatever number of centrifuges may be



the use of a plurality of centrifuges. The fibres are retained on the
conveyor 5 where they 5 are deposited by becom ng entangled with one

grotker. The thickness of fibres on the conveyor increases fromone end to,

her of the line by successive act@mul ati on of fibres emanating from
ari ous centrifuges. Upon energing fromthe receiving chanber 4, t-e.
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belt of felgndsSudé osghd pOuf&EitpavEreendiiraghons. 15 , Thus,
conventionally, the selvedges are cut off, as was stated earlier, and after

under goi ng t hreadi Nphe t iEbFE4 -a¥elgetathedr 66YEh&dc8hvEFbLYSi Rherkhehey -
receiving chanber in the formof particles or nodules. In order to convey

t hem f rHom tduwe pde pbsirhed by heecomingOeiivanglled owi bk o6rRecanbbieehanibre 4,
the particles are entrained by a flow of gases. Traditionally, particles
are introducketckméss tdf fibeesi og thanbenvegoreinctessesnfrohuges. endheo
ducts 10, 11 carrying the gaseous flow which is charged with particles dis-
25 charge tthsecothex cof stihet hhneabyysuaceseivieracciunwnlatipnopé- f4hresn of
the flows of newy produced fibres. If applicable, as we have indicated, a
defl ector sémapating fromheheavarbous heegtistbugeeur rbpencemeyghgephirpinckbe

defornms this current in such 2 mag as to disgerse the particles
receiving chamber 4, the collected-together layer 9 of fibres ;J

10 undergoes various treatments to produce the.final felt. 1In
parficular, a heat treatment is carried out to polymerise the
binder cbmposition'with which the fibreé have been coated and
in order to fix the structure of the felt. Likewise, the con- :
tinuous belt of felt is brought to the required dimensions.

15 Thus, conventionally, the selvedges are cut off, as
was statéd earlier, and after undergoing threading, the sel-
vedges are recycled directly into the receiving chamber in the
form of particles or nodules. -
| In order to convey them from the point where they are -/

20 formed to the receiving chamber 4, the particles are entrained
by a flow of gases.

Traditionally, particles are introduced into the
receiving chamber between two centrifugés. The ducts 10, 11
carrying the gaseous flow which is charged with particles dis-

25 charge these latter substantially in the direction of propa-
gation of ;he flows of newly produced fibres.

If applicable, as we have indicated, a deflector situ—.
ated in-tﬁe path of the gaseous current carrying particles

deforms this current in such a way as to disperse the particles .



&
-11- over the full wdth of the conveyor. Such an arrangenment is\. not
shown in Fig. 1. As wll be readily appreciated, a perfect distribution of
particles within the |ayer of fibres 9 gathreq together on 5 t he -
conveyor woul d entail there being a perfectly honobgeneous m xture of fl g

of nekaJproduced fibres and gaseous current carrylng particles. If a R
certain hi xt ur @Ve¥ &ther fadloyadshs of. the, copvgyose t Suchesa prppagessat is-
particl es becom ng ﬂeposite on Hhe conveyor, then in practice this m xture

i s not general MPtighowa dm Figy Loq oroduce a conpletely honpgeneous

product. When the line,is linmited to three centrifuges and two particle

i ntroduction points, Fﬁ@ V&%H}bepfefﬁﬁgycgﬁyéﬁfﬁgﬁgl’afraﬁégﬁﬁﬁt%9§t6F%Pﬁé°“
type shown dia gd k%%h%%w&%hﬁhgth%alaggs %&??333%%tpg§8&§;9% Et%gt%%%r on

shows in its thickness a successi on-o _
particul ar th%h@arcyngleg%_r( A 33:430KeherQr pelifg BUPLFRIRRES RonbREneous
I'n a substantially higher "proportion rn two

drawi ng) are to be foun

intermedi ate | g¥gherd? o3N¢153s Vet RRWE yapirioWind@ dalk 13 re8MBhA! §as3BRA’ Qhuir@Rnt
of the layers 20 fromone another, distribution is therefore not

honmogeneous, WRiagh yiiigPPalritdellas.and fi A chirtadasaikeattle! s Rakirdleld Bt REfec-
quantity of particles which can be introduced for the particle content not

to exceed a certiaielyt prdsroltd aheaey fldirels iandt hartdlclies?beconing depolstited
nmust be pointed out that although the use of appro- priate nmeans such as

defl ectors nmakes ithepecsnivielyort,0 thehi dne pxasatiicef adtier wixtarevdissaot generally
dist$Lpution of particles, such neans cannot in any way inprove the

di st M"but i1én t Isudfdic itelng ttioi P-oduses apcompd ergily Tioimo geinsomish pricdmecitndeed
results, as wll be '

When the line is limited to three centrifuges and two
particle introduction points, the result of this conventional
arrangement is of the type shown diagrammatically in Fig. 3a.
The cross-section through a felt shows in its thickness a

15 succession of different layers. In particular, the particles
(shown as darker for the requirements of the drawing) are to be
found in a substantially higher proportion in two intermediate
layers 12 and 13.

\~} Without arriving at a complete separation of the layers

20 from one another, distribution is therefore not homogeneous,
which in particular and in this case results in limiting the
quantity of particles which can be introduced for the particle
‘content not to exceed a certain threshold at any point in the
felt.

25 It must be pointed out that although the use of appro-
priate means such as deflectors makes it possible to achieve a
satisfactory transverse distribution of particles, such means

cannot in any way improve the distribution_through the thick-~

ness of the mat., This distribution indeed results, as will be
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- readily appreciated, froma lack-of uniformty in the fibre/ particle
pure in the direction of progress of the conveyor. A zone in which the
bbited material consists essentiallé of newy forned fibres (that which.
a right-angle to the 5 centriflg 3 Ts followed by -a zone where the
cles are rela- tively abundant (at a right-angle to the first pgjat of
icle irdddiligtd ppyecidt édj sfionfol laviedo byuni feraropein nt @i £hbre/
particles are in a very small percentage and so on. The sol ution according
to the i nveattield omixtnwe nimgthdOdivecuionfatt progressrobuthencosgveyor.
illustrated in Fig. 2. Inthis drawing, the fibre form ng device. is shown
in greaterA dzang |in heni¢h Fhe depositedcmabenial tcenphitscessenmpially of
assenbly shown diagrammatically at 14 which, through the medi um of belts,
produces riRwty ofeired Fbbresy CHgt wkichnks 1at canfightmarebppbf athe 16 is
mounted at the end of thi ol low shaft 15 and it is formed by .a drumthe
peri phe? alceRETikyseh i E RYedsPhA tFore wherecthe npptiplednahfneple-

terial i d diculafly to t [ f.th haft 15, It fl¢
T e YRS A BSOSk LB okl 3t Pl e L o
basket situa- in th ' h ft, 15,1 t he basket
pesket, o1t gecskefh! DURABLERET A8 IEL L4SCRUSTHD LRSTLARY, BBREChCyeL
(oL SOPSOLAR A LR BRET L YRR g TREL R BAUERETEY a0 oS
of fibres, it has Reen; GHet PIR" ¥cdOr ¥Efg VRS I NS i"??@é‘ﬁtion@&r%ﬁ‘ﬂ?iﬁin&?ds

10 a satisfactory distribution is illustrated in Fig. 2.

In this drawing, the fibre forming device is shown in
‘greater detail than in Fig., 1. In the main, it comprises a
motor assembly shown diagrammatically at 14 which, thfough the
medium of belts, produces rotation of a hollow shaft 15. The
15 centrifugal apparatus 16 is mounted at the end of this hollow
shaft 15 and it is formed by a drum the peripheral wall of
which comprises multiple orifices.
The molten mineral material is conveyed perpendicularly
to the axis of the shaft 15. It flows from a spinneret inside/
20 the centrifuge 16. The material collected by a basket situa-
ted in the axis of the shaft 15 is sent from the basket over
the peripheral wall of the centrifuge and escapes through
orifices in this wall, appearing in the form of filaments,
To maintain the centrifuge and the material under ade-
25 quate temperature conditions for the formation of fibres. it
has been customary to use various means. For example, it is.
_advantageous to heat the centrifuge (or at least the bottom
part of it which is exposed to more rapid cooling due to its

contact with the surrounding air) by-induction.' An induction



ad@antageous to heat the centrifuge (or at |east the bottom part of
which is exposed to nore rapid cooling due to its contact wth th
surroundlng air) by induction. An induction - 13 - ringis s
in Fig. 2. The filanents thrown out of the qgntrifuge are entrai
annular as flow ThIS gas flom1|s preferably at a high tenperat

: ticu it fl - t' i i f '
barner 18, 5 Tine 15 Sngrned TR LS B S ype. it 19 I Kow se
customary to enpl oy supgly Eﬁ%@.eylt%a%ﬁ%w Sl %&‘v%%p' %gtw%&greagtggesmm-

flow These jets may fOr exa be emtted by crown

pressurised gaggyl § SHQPBEQQ1§Qd | R ohhas @h%%r'%§ QﬁerHE'$?§fE9%b1y at a
directing jets essgntla Iy 1n tﬁe direction of IO progression of the

drawi ng gases. hil§ ftiehp@taltAr@Rd IAd paRiiaiulae by tt Baydhavang194se% koubua-
sheet 20, the characterlstlcs of whi ch have been sti pul at ed herei nabove.

The ‘gaseous curHQnt g@ldlelsyiR@uling firbmeanaaniniularodaeasrlldg, towards the
receiving means is then nore often than not cool ed by water being sprayed

over it bysjets 21 di swag®d aippadatiusClod ahasndyipes dasaeud ikewise! cubtdmary
jets are sufficiently nunmer- ous and cl ose enough together to produce an
honpgeneous tr eat empdnly clupplenentary. ga@eous jets envelolpdngavbendyavjilags gas
22 di sposed around the current carrying the fibres spray a binder onto the
fibres in or derflwbseq'lherstel yets gelyi dwa sxanpilgctber enigitedi &y of crieenf 19 &9

ky) which pressurised gas is supplied and which has a series of
orifices for directing jets essentially in the direction of

10 progression of the drawing gases.

| The fibres formsd and entrained by the drswing gases
form a sheet 20, the characteristics of ﬁhich havs been
stipulated hereinabove.
The gaseous current currying the fibres as it proceeds

15 towards the receiving means is then more often thsn nof cooled
by water being sprayed over it by jets 21 disposed in a circle
around the gaseous current. The jets are sufficientlj numer-

N\ ous ahd close enough together to produce an homogeneous treat-
ment of the fibres,

20 In the same way, jets 22 disposed around the current
carrying the fibres Spray a binder onto the fibres in order
‘subsequently to achieve satisfactory cohesion of the fibres
"which are mixed together in the constituted ﬁass.

On this point, it should be noted that in conventional

25 methods of fibre particle introduction, the latter are not
directly subjected to.this spraying with binder. For this
reason, cohesion of these particles to the newly formed fibres

is brought about less satisfactorily within the mat,



«whi.¢h are nixed together in the constituted mass. On this point, it shoul d-
# nQtyd that in conventional 25 nea ods of fibre particle,introduction,
Jatyer are not directly subjectéd®to this spraying with binder. For .
, Ny, F'epson, cohesion of these particles to the newly fornmed fibres is -,
gught/ atdut ilsess fadtef agbbehl| pay vldivertsed ymaiffect 1 Tpa frisudataglpr
whilth /tay adversely affect in particular the nechanical preperties of the
(nighed memthanicalpgptoper bieshef| €hel fdfm icdvesr emsi . on Tpppa£oRLa1be SHeh
mat's wi thout -conpro- mising their resunption of thickness afterwards may
di mi ni sh1l®vel mf ogprsestenoctpphdcebiar tticclsex hvhiaths arEth €68 compro- °
satisfactorily "bonded" to the mass of fibres. Were the technique
accor di ngitsd nghaigheméswmpticnnofecdhickness rafthextward of mpgar diakas shs
carried out advantageously between the |evel of narrowing of the sheet and
the Sent dinf tdee pregence opf ethasedpiad thicdes2 whiSicraietYesisicsabisifactorily
advant ageousl y | ocal i sed upstream of the point at which the binder is
sprayed dtbo d'hato tthee fpdse pér fildires.al so undergo a coating to encourage
cohesion with the new fibres. The particles carried by a gaseous current
are conveyed 15 Where htheiteahpjaye @iscogiddars dfo ftitr ebnbyntbansief con-
ducting 23, of which only the end is shown in Fig. 2. The ducting 23
directs tafsapbecintredeakienr pfi Bgrithe Lear tisc|car niethsver saiyantagkously
trajectory of the sheet of fibres. The respective characteristics
(vel oci t PetrsiemeEhs Leyel (4ff m3rromingi of )thef sheet andvkheycensrifingeras
Car%H[ngggieSented in Fig. 2. Such introduction is advantageously e

localised wupstream of the point at which the binder is sprayed
on, so that the fibre particles also undergo a coating to
3

encourage cohesion with the new fibres. '3

, The particles carried by a gaseous current are conieyed

15 to the vicinity of the sheet of fibres by means of ductingé23,

of which only the end is shown in Fig. 2.

-

The ducﬁing 23 directs the gaseous stream carrying the
particles Erangyersely to the trajectory of the sheet of fiﬁres.
The respective characteristics (velocity, volume or %va
20 rather impulsio;) pf the drawing gas currents carrying the i
fibres and the current carrying the particles are chosen so
that the latter péhetrates into the former,
Penetration of the current carrying the'particles_into
the drawing current is accompanied by a kind of "widening—o;t"
25 which brings about pfojection of particles into the wﬂole of
the fibre cafrying current. The mechanics which produce this
dispersion have not been.perfectly elucidated Sut it will be

appreciated that the zone in question being a site of consider-

able turbulence, penetration of the gaseous current carrying



fibres and the current carrying the particles are chosen so that the |
penetrates into the fornmer. Penetration of the current carrying the /
particles into the drawing current is acco i ed-by a kind of
~"wi dehing-out” 25  which brings about projection of particles into the
whol e "gff,_.the fibre carrying current. The nmechanics which produce this ;
di sper’sfon hawdendta iider] gferdade tanl e |agdafdiuat o igudh tarbulien cepmnak i favem r
that.the zone in question being a_site of consider- able turbulence,
penetration of”’c%é’ﬁ“é&’e‘tﬁ.ﬁi%r"?ferﬁhe@& HhFurrents a4 iddspersdenpfy par-
accentuat e such, turbul ence and favour, t he, conbi nati on of these two currents
and di spersi orf Igl&hMithin Jhege [Gophinad, safaqie s WIEh% currents. As a
general rule, the gaseous current, us dt ca&&y 5 t he articlqﬁ nust be
at a certain veloci ty Th HifeT 61% "BIIEFEDS N HAT HP&he % &S ™.
| ndeed, -t p t r.avel i.cl | § .Of r tively |0 n
passes t h:%ug%t% Jga?ﬂtgénﬁgsu%“eéré]&eo%{% eactcl%(?nézﬁ " r#aeﬁlgrgl’é:si,eéygllln foar%:/ o g:%m%v%d
may lead to inr NCd | QL i al nne h ar- .10
ticles is not suq#{::%geé;#tll 3C/ftdvr?'{g}ot{rhguisﬂ.c %&eéﬁﬂ%{rﬂ‘ld&at irlt)nrﬁg%d:fe% | stpaan%le torvaevreuéd
which the partjcl@se gdr GaATd£A TE i TR ERANYOB IR aHd SdsSda izt A
par- ticular with those fornmed fromthe sel vedges, the selvedge cutting,
-shreddi ng and dea@edld bt e rdaed dt inthaIhaHigde) 1l ¥ a ety atHiWH nay
whi ch are then carried out continuously at the end of the production line
whi ch nor mal | i ead argdsi rovesgu Isa rc dneicdtelron daly e ff evtgt e n thteel nmelnac idfy tdfe tpgeer -
gases:-making it possible to fore- _

—/ 10 ticles is not sufficiently vigorous.

As an indication, the distance over which the particles
are carried may be more than 100 m. This is the case in par-
ticular with those formed from the selvedgés, the selvedge
cutting, shredding and reﬁycling to the receiving chamber being

15 operations which are then carried out continuously at the end
of the production line which normally extends over a consider-
able length.

The velocity of the gases making it possible to fore-
gee blockages or sedimentation of particles for traditional

20 particle sizes of around 10 to 20 mm, will be ideally between
15 and 30 m/s and will preferably be between 20 and 25 m/s.

For combination of the gaseous currents to be carried
oht in a satisfactory manner, that is to say for the current
carrying the particles to penetrate pfoperly into the current

25 -carrying the fibrés without going so far as to traverse it
completely; it is advantageous to work with a ratio of impul-~
sion of the particle current Ip to the fibre current If of

between 1/30 and 1/5 and preferably at a ratio around 1/10.



A

ockages or sedinentation of particles for traditional 20 particle
‘g Yof around 10 to 20 mm wll be ideally between 15 and 30 m's and wi ||
bly be between 20 and 25 ni's. For conbination of the gaseoqus T
nNfs to be carried out in a satisfa&éory manner, that is to say for_the
carrying the particles to penetrate properly into the currentigb
ng the fibrethei inpuisgenngisshragagsons cuzavenseist dedipedt dlyy, it

dvant ageous to work with a ratig of inB§|- sion of the particle current

Ip to the Eherexpaeseaenfi of bet wedn=1/30Vand 1/5 and preferably at a
rati o around 1/ 10, -16- The inpul sion of the gaseous current is defined
by the exptBs¥hdph: [ERR] in which: - [ERR] is the volunetric
mass of the (ip k/cuy. 5. - _V.is_.the vel ocit f, the,gas (in ms) -- S
is the cro§sg§i8tF8ﬁ (P”“EEFH}F *ﬁgsdPﬁeﬁgfoﬁgsoﬁ1¥hg/88CFpng 23 carrying
the pagticleg are _determn by .p tical nsi,derations. It is necessary
for thé cros -§5cfg8nvsgkfgg¥ éac%ﬁ%gggg Sggagé%uate to allow 10

particles Lospggstﬁgrggggsmggpgggndkghi%ghkggs. - By way of indication, for

particles of an average size of aroun 20 mm and for a velocity of

around 20 m's, a CHRESa$REhs2Bn8l 0#PRABX duBR1HY 9h2EBFEY1hE BHel ?hlr%ic/ﬁes
smal | er di aneter may be envi saged but increases the 15 risks of bl ockage

except if 4pe aekeshﬁueafbyhgraaseeua.auhaeaerhaibaaneasedisthewkgarya
| arger di aneter may be used but

for. the cross~section of this ducting to be édequate to allow

i0 particles to pass through without difficulties. -By way of
indication, for particles of an average size of aroun& 15 to
20 mm and for a-veldcity of around 20 m/s, a cross-section of
approx..SO mm diameter is suitable.

. A smaller diameter may be envisaged but increases the

15 risks of blockage except if the velocity of the gaseous current
is increased. Likewise, a lafger diameter may be used but
will result in a far larger quantity of air being blown through
in order to maintain the velocity conditions required in order
suitably to convey the particles. This second case leads to a \_/

20 - much higher energy cost without any improvement in the techno-
logy. Furthermore, too great a mass of gas in relation to
that which is carrying the new fibres may upset the balance of
the respective impqlsions such as has been defined hereinabove.

It can be noted that.for a diameter of approx. 80 nmm,

25 the volume of gas carrying the particles is very much greater
than that which is strictly necessary for this form of air
transport.

Under conditions corresponding to the introduction of

high particle content, this is equivalent to a loading of



will result in a far larger quantity of air being blow through in orde
mai ntain the velocity conditions required in order suitably to convey
parti.cles. This second case |eads to a_2Q7 _nuch higher energy cost

wi t hout any i nprovenent in the techno- logy. Furthernore, too great a

of gasin relationt at which is.carrying the new fibres na set the:
bal and€ of thérr”é‘%eglt‘itzt%esﬁgrr&fl Jegticdenm pad 536 Ok, bASMRnAd Thad R seRE 10
It can be noted_that for.a di r of approx. 80 mm 25 t he vol une of

gas carrying ?hgeﬁgrfﬁgﬂésqu%gg& ‘nuch greater than that which is strictly

necessary for this fo&@|QL_qg%v%r%g§ggktéiQPﬂ??eQQQQ%EH%Q% %QrGQ%Q%%géggn;o

the introduction of high particle content, I S equivalent to a

of - 17 - WA Goz5 dh@ Auckaflg,ClstT P oGk pBr@f b?l MR F1owMbaGNin fact
remains a very small quantity. If we. |eave on one side the questions of

di Mensi ong NeR@RF afiQr Wit odHC tpritdh 1 est! Gle rly” HUTHOM gl rdilloaldliay s Y ithef 3GldeT

entrain wthout problemvery nuch hi gher |oadings of the order of 1 kg/cu.m

or nore. By wa¥ qf kpfamht odf syHeqdi ment of the invention, the introduction

of fibre particles has been carried out as pre- viously indicated on a

production line equi pByd waiyt lo ff iebrampl@ o frreelnbogl imenit s thiec i nyenitiang the

shown in Fig. 2. The output fromeach centrifuge is 20 tonnes of gl ass
fibres per dayntHea uctsienatoifnd ibredpar tircdgsr da sc deeinstcargfiedeoptf jage pre—
~fibres (mcronaire fineness 3.0 under 5 Q). '

viously indicated on a production line equipped with fibre

Ku]" 10 making machines such as those shown in Fig. 2.

The output from each centrifuge is 20 tonnes of glass
fibres per day. The insulating product prepared consists of
very fine fibres (micronaire fineness 3.0 under 5 g).

From experience, it is evident that the sensitivity of

15 the properties of mats to the introduction of particles is the

greater the finer are the fibres. The choice made therefore
was to carry out these tests on those of the products for which
the introduction of particles is the most tricky in order to
have fully significant results.

20 The product is first prepared under conventional con-
ditions, that is to say recycling the ;rushed selvedges repre-
senting under the beét working conditions a maximum of 4% of
the mass of the mat formed. In this first test, reintroduction
of particles is carried out between the centrifuges as shown

25 in Fig. 1.
The mat of fibres produced exhibits a surface mass of
850 g/sq.m, a volumetric mass of 9.48 kg/cu.m and a thickness

of 140 mm prior to compression and storage.

The mat is rolled onto itself with a compression rate



perience, it is evident that the sensitivity of 15 the properties
to the introduction of particles is the greater the finer are the
i bfesf\|The choi ce nmade therefore was to carry out these tests on_ those ’of
? ducts for which the |ntroductlonlqgopartlcles i s the nost trlcky |n
( 0 have fully significant results The product is f{
pre ed under -conventional con- ditions, that is to say recycling the
crushed sel eédded o dpr ethesnmiond surider tish s ampste saedkifray i ditdi ttihdrek ne s s
maxi mum of 4% of the mass of the mat forned. JIn this first test,
rei nt r oduct £8n "G ﬁ&tgtelrclaé‘é' BOTE, Hhiagy abeuty 33 \ady + Tbe dsummiges &F shown
25 in Fig. 3 The of flbr§8 &rodu%ﬁf exhi,bits a surface mass of 850
g/sq. m a véi ﬁgPFﬁé s?eéfug §Feu 43382 GHHoTiaREs Undrer B ene Sonoy

to conpreSS| n and S ora e e s orrat is rolled onto itself with a
conpr essi on 598 P¥! f i°F ot her words in its conpressed formits

thicknegs is no |On§§51?n¥i@“ | E%%”t%%%&kl%iaﬁ”he }%%sr%&qu%ag?ﬂgrti%le_

t hi ckness i s neasur t days storage under ese con-

conpressi o4 pProduction, whenl lthd ﬁQW@th% ?aQQHEﬁ%QaESWQEQQQ 5%& %gg

particle introduction, when the |evel of ticles I's increase

crushed p"OQHGE’L%gO'&&'Ws'ﬂ%W @eofdmmsofohqrgﬁ.@trﬁ%s,fr%d dthed |so%tzlz%rs, and 1f
conditions remain identical, a substantial loss is noted in the resunption

of thlCknesslafbehe&tQbﬁ@&tWhm&hrbﬁaﬁ& iQentWiclangsa lsabathatilaQaloss is
re5|stance to conpression (and to far
noted in the resumption of thickness after storage which bear\_J
10 witness to a far lower resistance to compression (and to far
less elasticity).

By way of indication, for a total content of re-
introduced particles (crushed selvedges and particles from
other sources) of around 107 of the mass of the mat, the loss

15 in thickness in comparison with the product in which only the
selvedges are recycled may be as much as 7 to 8%2Z. This loss
attains 127 for a particlés conteﬁt of 147,

Observation of products shows a very non-homogeneous

distribution of the particles through the thickness, resembling
20 that shown in Fig. 3a.

0f course, this poor distribution is all the more sub-
stantial in propérties of the mat if these particies are in
greater proportion. Comparison drawn up.between a mat con-
sisting solely of newly formed fibres and a mat in which the

25 cfushed selvedges are reintroduced (for a to;al content repre-
senting 4Z of the mass) show that the properties are not
apbreciably altered. In particular, the thicknesé resumption
capacity is not substantially affected.

The tests carried out under the conditions of the

-

v

»



tess elasticity). By way of indication, for a total content of re-

i nfroduced particles (crushed selvedges and particles fromother sources)

of around 10% of the mass of the mat, the | oss 15 in thickness in s

tonparisonwith the product in which ontyl®he sel vedges are recycl ed may 5%&

as mieh as 7 to 8% This loss attains 12%for a particles content of 14%

ObsePvat i on 9hvBhedyat Sophaws farvaty coaBen@BDGENpartidilasr pbutuea af prbe

particles through the thickness, resenbling 20 that shown in Fig. 3a. O

codrse, thisdpeer idi shichuthendistalibuthennoifepasubicdeantinakhentpiopeesses

of the mat if these particles are in greater proportion. Conparison drawn

up between aisavictmaldysupdfossl esyisfigened Aor Fdg.fBbres and a mat in

whi ch the 25 crushed sel vedges are:.reintroduced (for a total content

repre- senting 4@6oflph§isﬂssgasﬁﬂﬁ Bhat thee Parépedesed4ahavaobespprbemanl v

altered. In particular, the thickpess resunption capacity is, not _

subst ant Pal | $RaPnERt 8gWaThes £9; &1 QVrWééggﬂﬂsﬁﬁaéP PﬁedgéﬁHFSPSﬁQ“of {Re

-19- inventign for different ontents,oﬁ particl es produce a pr.o- duct i.n

whi ch the di §ecthudhen shepfidre garticdrs ﬂHF6Q§8§§di§m€PPF6aFF9muﬁiP6FﬁF

as indicated iin Fig. 3b., In, ,Figs..3a,and _3b, the particles 24 .ha n

shown 5 i nsd@dfe ®é§d§§tﬁ8“a|V8ﬁ%&F§u§FPEaPF§He§§eEi8?rP589P8§% Qgg

fact, when the fibre particl i_ntr d nat; ram.a _pki. L m har

broducti on, - ARBPIIATE ShEcitHeagee TaA 883 as diar 1aeTHBaP beRhuetueh mass
of fibres and the particles is virtually no longer apparent.

~ 10 It can only be found from attentive examination of the fibre

structure. Possibly the fact that the fibres used in the con-
stitution of these particles have alréady received a first
coating of binder may lead to a slight shading of colour (when
the binder has a tendency to colour the fibre, of course).

15 Improvement in the distribution of particles is within
the capacity to regain thickness, particularly for high levels
of content. Thus, in contrast to what was found with the con-
ventional particle introduction method, the resumption of

\_j - thickness is for practical purposes unaffected for levels
20 attaining or exceeding 107 of the mass of the mat,
For mats of very fine fibres (micronaire finess 3.0
under 5 g), the introduction éf 4% of particles corresponding
" . to selvedges and 7% of particles of other origin but of the
same type is reflected in a slightly less satisfactory resump-

25 tion_of thickness (approx. 4%).

| This slightly reduced resumption of thickness is less
or virtually not at all substantial when mats are prepared
from fibres which are a little less fine (micronaire fineness

3.5 under 5 g, for example, or better still 4.0 under 5 g) and



onpl ying with the standards, the distinction between the mass of fibres"
d™he particles is virtually no | onger apparent. 10 It can.only be
oupnd\from attentive exam nation of the %#iobre structure. Possibly the fact

thay the fibres used in the con- stitution of these particles have alreagy

re vied a first coating of binder may lead to a s]ight shading of col i
(aenftne IR GREF e Raiicity 1 RUTBH TS Hoes orid by Eanf <bf camyen W
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of very fine fibres (mcrtonaire finess 3.0 under 5 g}, the int tion

4% of parti £k £ ¥ GO Vih é fop el M€008Sp ek P8 Of o Pt 4 £h CRiRér #1 MBI bre
origin but of the sane type is reflected in a slightly less satisfactory .
resunp- 25 patld Gihitfh tdU B Si dGddPed gP8pordtisns| dBNpdyietesedithout
resunption of thickness is less or virtually not at all substantial when
mats are preapairsely e fediimg Whehprspertied tdf tieeSndt nwh{ e Crot@itieng
fineness 3.5 under 5 g, for exanple, or better still 4.0 under 5 g) and

2 0 whi ch catriesfauibtyo pgiwperniest S Pustheroiet ¢, usinke ntitonpesdut tonadn-
heat insul ation applications. Thus, for these products the content of
particles rerird arenedsentimlhprintended Shor Thkanhgiasebatienulit imto

account, it woul d appear that, :-;
important to note that the introduction of particles according

S
of’

to the invention, even for a content which'may amount to 15%,
will have virtually no influence on the thermal conductivity

of the mats produced.
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5 thanks to the invention, it is p055|ble to obtain mneral fibre mat

whi.ch contain i,ncreased proportions of rtlcl ely
affecting the properties of the mat while ret aﬁm"u"n% ,Hﬂﬂ ﬂm
propertles Furthernore, since the products cont cernedrare essent

i nt effded for heat insulation, it i ant to note that the

i ntroduction of particles accordldggé%Ethﬂgggéntlon, even for a conten
which may anount to 15% w ll have virtually no influence on the thernal
conductivity of the ndts prowidedi of PrIENGTiagANNEslofAmimelrad diibres
producing mats of mneral fibres conprising the formation of fibres froma
mol ten material cohipriisingddsed dmationentrfibges fromper mpldien ofatsiniel
is provided with orifices, the material passing 5 through these orifices
bei ng proj ect ed whdtchofist tRassad rinteea eenheifses, obhei pardpherya qf r st
gaseous current flowi ng over the periphery of the centrifuge entraining the
filaments and CGWMQH|Hﬁ;Rﬂﬂ?kﬂ%ﬂmW@F?h@?égiceﬁhl§h6uWP§ﬁF¥ﬂ%(ﬂ?§%$ng
initially of annular form 10 narfows dommstrean1of t he centg %ge and
subsequent | y5 er&mﬂﬂgh(PWQﬁ?n%kaﬁ?%ﬁt 6%“§uB§PdﬁFF§Fi?“§oﬁ' Shape, the
fibres entrained by sajd first gasgous c Eegt bei ng dlrect d towards a

recei vi ng convef@P uge R the torpet amgpkgar 2 5ﬁﬁ§ BT udi ng
15 fibrous particles bej spra opto the,.fli bres uri.ng th e of
their travel beFW@ﬁ?qquighﬁ$#f%kﬁf ﬂ% ©{RET¢B 9€¥OP% e|$ﬁﬂ1 (¥ﬁé
flbrous part|C|estr£§n1ng the filaments and complgting the drawing

\V/ thereof, this current which is initially of annular form
10 narrows downstream of the centrifuge and subsequently
broadens to form a current of substantially conical
shape, the fibres entrained by said first gasebus
current being directed towards a receiving conveyor
where they are collected, a biﬁder composition including
15 fibrous particles being sprayed onto the fibres during
the course of their travel .between the centrifuge and
the conveyor and in which the fibrous particles are
likewise caused to become deposited on the conveyor
with the newly.formed fibres with which they homogene-
20 ously blend, the fibrous particles being carried by a
unidimensional second gaseous current directed t;‘ansversely of the
directioﬁ of progress of the first gaseous current,
said second current penetrating the first current at
a point situated between the centrifuge and the zone

25 in which the first current narrows, and the second

current following a direction which subtends an angle



| i kew se caused to becone deposited on the conveye%—w—t—kp—t—he_nesw f ormed

fibres with which they hompgene- 20 ously bl end,: 'the fibrous partlcles

bei ng c ried by a unidinmensional second gaseo;ﬁ"m ,muﬂﬂuﬂm e
tranyyerpely of the direction of progress of t urrent,

said ond current penetrating the first current at -a pBl nt sTtuated <7
bet y e centrifuge and the zone in which the first current narrovE'E
and econd current followi ng a di‘fection which subtends an angl e of
at [ERR] tosft e aenaral3ch RFWHY fndWLO'ESS A1 4 Fi 58l SULLent.

2. A nmethod according to Caim1 in which the gaseous current cagry?ﬁg t he
particles is dire®t ethed fiirdt Rurgam sense as the |ergth of. ‘the conveyor.

3. A nethod according to one of the preceding C ains charact eri-sed in that
the velocity of the gageous methert avayondiig W qadin Cl 65 IwhPeh Wegl 15
and 20 mis. 4. A nethod according to one of the preceding Cains, 5 wherein
the ratio of inpeaseons clurreatgaseoysinguthentpartriigled n@tdh&-@@géacl es and
that carryi ng the fibres [ERR] is com prised between 1:30 and 1:5. 5. A
met hod accor 8i nginotleaisame isenge ais tthe rarigbH EERJthHes ddhxté’g&)fo’l L nj of
1:10. 10 6. A nethod according to one of the preceding d ai

-
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. fibres is carriediout upstream of e zone in which the fibres arefcaat

Fﬁ wHi ch ﬁhe‘aénétration of partic into the current carry- ing the i;'
vi gh the bind¥ CcORPISnk@8d GccArEtdPt Gic6nE dbnLhe pP¥ceBsngf ciif8ns
preggdlng*15 #Clainms in which the recycled fibre particles originat
part™.fromé¢kersotediiedd sal vhdgeshaf velccfoy nefl ohet fespbaduelireRnld ne. 8.
A rethod according to any one of the preceding Cains in which the content
of additi ota@tr§ibgothepprritdlcdes i2bdtheeemt 55 panduzednys.equal to or
greater than 10% 9 . Mat of fibres obtained by the nmethod according to any
one of the precedi 4g @& ailetthod according to one of the preceding Claims,
S wherein the ratio of impulsions of the géseous current carry-
ing the particles and that carrying the fibres Iprf is com-
prised between 1:30 and 1:5.
~ 5. A method according to Claim 4 in which the ratio
.Ipﬁlf is in the vicinity of 1:10.

10 6. A method according to one of the preceding Claims

in which the penetration of particles into the current carry-
ing the fibres is carried out upstream of the zone in which the
fibres are coated with the bindér compositioﬁ.
7. A method according to any one of the preceding
15 Claims:in which the recycled;fibre particles'originate in part
ﬁfom the shredded selvedgesfof mats formed on fhe pfoduction
line. |
‘8, A method accofding to any one of the preceding
Claims in which the content of additional fibrous particles in
iJ; 20 the mats produced is equal to or g;eater than 10Z.
9 . Mat of fibres obtained by the method acéording to

any one of the preceding Claims.
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