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No. 666,807. Divided and s application September
22, 1952, Sexial No, 310,928

9 Clatms. (CL 92—21)

The prescot invention relates to ar inorganic fibre
insulating masterial of unusvz! and impsoved properties,
and to & wet process af prodacing the same, and smore
particularly, it relates to an insulating shee! material which
is characterized by its dre-resistance. In addition, the
inventior relates to an wuqueccs resinous composition
which is available for use in the production of inorganic
fibrous insulating matesial possessing water- and fire re-
sistant properties. The present application is a division
of application Serial Number 665,807 filed May 2, 1946,
now Patent Number 2,633,433.

One object of this invention is to provide an inorganic
fibre insulating material, which, while relatively light,

high fiexura] strength, is waterproof, fireproof,
and has high electrical and thermal insnlating valoes.

Anotber object is to furnish an insulating material which
possesses, in addition to otber dssirabic properties, fire-
resistance and which, if ratsed at one portion to the com-
bustion temperature of the resin, will provide a barrier
preventing propagation of thermal decomposition in ad-
jacent portions of the product. .

A further object is to provide an economic rad com-
mercially practical method of prodocing an insulating
material comprising inorganic fibrous malerial, a syo-
thetic resin binder, and bentonite, the laiter ingredient not
only imparting fire-resistance apd other Gesirable propsr-
ties to the product bat also faciliteting the practice of the

prOCess,

Still another object of the invention it to provide s
method of producing &2 inculzting material by which
various types of thermosetting resing, including a soluble
resin even in a very dilute solotion, may be used and in
which the white water may be utilized to make up new
stozk solutions.

Still another object is to provids a resinous composition
comprising a soluble thermosctting resin in solution in an
aqueous medium and a fire-retandant in suspension therein,
which composition is availat |s for use in the production
of insulating raaterial of im:;oved properties.

Other cbijects will be appareat from a consideration of
this specification and the claime.

The insulating material of the preseat invention com-
priscs an interfelted web of inorganic fibrous material and
a synthetic resin fn its ircoluble, infusible stage and
bentonite incorporated in suid interfclted web, the resin
and bentonite providing water-resistance and fire-resist-
ance, respectively, to the produst as will hereinafter be dis-
cussed. In ope preferred embcdiment, the resin and
bentonite are distributed throughout the interfeited web
substanti@lly uniformly, but, if desir=d, the product may
have more resin in the outer sections than in the center
section and the resin may even be substantiaily confined
1o the outer sections. . .
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stion in e interfelted web is converted by heat 1o the

and the final product will contain bentonite in its swollea
glate, :
Inﬂzegnfermdnnbo@nmoﬂheinmﬁmthc:hed

fibrous material by the use of a screen to remove water

Preferably, the thermosetting resin and
tonite are mixed with the aqueous suspension of the
iporganic for example, in the beater or the mixing
cr agitziicg tank or the bead box, but if desired a soluble
hispuid resin xnd the bentonite may be added to the inter-
Seited web, for exsmpie, to the wet fibre on the sheet-

ing sreen or subsequently. If desired, instead
of forming the interfelted web from an aqueous suspension
by the use of a sTeen, a smafler amount of water may be
emploved aaxd the resultisg sauspension may then be de-
pasited sither continvomsly on & conveying system or
batch-wise into forms. As will hereinafter appear, other
saditives. «aich as a supplemental fire-rewirdant, 2 defoam-
ing agent, a bentonite-viscosity reducing agsat or both
may advantageounsly be added at a suitable point in the
process. By inorganic fibres is meant what is generally
known in the industry as glass wool, mineral (rock or
slag) wool, 2nd asbestos fibres and all these will be re-
feied to generally herein as fibres. Any one of these
fbrous waterials may be used advantageously in the
process, the use of mineral wool being generally preferred,
and mixtores of any two or all of tuem in varying pro-
portions resy be milized.  For example, portions of long
fibre asbestos, such as amosite, muy be advantageousy
mixed with glass wool or rock wool, or both, to provice
additional strengta to the finished board.

In the case of the nse of the glass or rock wool, either
long-fitre or locse wool. or what is known in the trade
as granukited or nodulized wool may be used. The
granviated or podulized wool is prepared by nodulizing
the wool on a rotary screen which aiso removes the major
portion of the shot, that is the glass-like granules of non-
fiberized material. When long-fibre wool is used, = large
percentage of the shot is aGvantageomsly removed in the
process, for example, by a riffie box. The removal of the
major portion of the shot is important since, obviously,
substantiz] quantities of it will seriously alter the weight
:ia?e finished board withowt changing the volume appre-
. ly. M .

In the preferred embodiment of the inveotion, granu-
lated or nodulized wool is employed since the finished
product will have lower theormal conductivity, lower
decsity, greater strength, aad better handling properties,

¥

as compared to a product made from long-fine;ed wool. -
Mixtures of Jong-fibered and nodulized wool may be used -

if desired.

By “thermosetting resin® is meant any synthetic resin
in an initial stage of polymerization which is convertible
by heat 5 the insoluble, infusible state. Such resins
may be used in any one of the three following forms:
(1) as za aqueous solution of a water-soluble liguid
thermosetting resin: (2) as an aqueous emulsion of a
water-insoluble thermosetting resin in iiquid form; and
(3) as 21 aqueons dispersion of a water-jnsoluble ther-
mosstting resic in a dry powdered finely divided form.
Mixtures thereof may also be used if desired. The firg

The product may be prepared by any process in which twofomuconninliquid.m:insudisﬁnguishedﬁ-omﬁn
a thermosetting resin and beutonite in the presence of  powdered resin of the third form.

an acueous medium is incorporatcd in fnorganic fibrous
material, the fibres of which are intcrielted in an aqueous
suspension thereof end in which the cesin after its associ-

While any of the thermosetting min:,"or mixtures

70 thereof, may be employed, for example, phenol-formal-

dehyde, resorcinal-formaldehyde, urea-formaldehyds, and

r

R

e e T T T A T TR T I TR




%o Vs Y ;7“”5 .ot - _“4 o

ﬁnfxnl-famﬂddl theumofa their reactivity with the resin, for example, zinc borate
mwiiﬁ:dhmnmttpbmm 1y tR ved with 2 powdred Yesin bt not with o
2 subistamce, is pref=rred. liquid resin due to its reactivity with the Iatter.

Benwniwhagu:ﬁcmee-dnsmﬂddaldayt
affinity for water and sw=ll in the presence
'thaeot.mdmolﬂlevwkysgndaofbu_mme,zm
uaodi-m-.,pousim.tﬂm.cmmqmm n-
ingbenlmimmybensdh‘ﬁemodncboaqfd}e
product of the inveation. Advzntageously, a bentonite
wﬁhahighwﬂa-chsapﬁvcapndtyku:ployalgnd.
lsl’mwd.thebentonitevinbeminﬁeproductin
a swollen state. Regard!dtiktypeofrsincm-
ployed, the presence of bestouite, either alone or with
other fire retardants in the fimithed insulating material
servics to render the prodoct fire-resistant.

Tbersin’snsedinthismbdnxo{aeombnsh‘ble
niture, will uodergo thermal decompositic. when sub-
iededwhighmmmmvhmmenﬁnﬁin-
torporated with The inorganic fibroos material in the
finished product mmgﬁcﬁhmhfheﬁniied

" product fotm an jnsolating blanket over the resin particlés

pmmﬁumehmdmb@ﬁbnﬁombénzdi:ﬁpawd,
and, dubmmepmeneeafmzﬁhu'rs.zi:mbmthé
through the material to suppar: combusticT It can be
geen therefore, that & any portion of the binder is raised
10 the comhastion tempera‘tee of toe reste, tiermal de-
composition will spread throoghour the =ofire product
unless some means is provided to prevent sach action.
Nepmcnecbfthebmd&inmeﬁr&edprodu&
serves £s the means for preventing the propagation bf
thermal decomposition through the prodr<t Bentouite
acts as an excellent fireretardant for all the varioas types
ofthermosdtingrwinsdanmybensedin!beproducﬁon
of the insulating material since the bertorite provides a
mechanical barrier between the portion of the productt
which bas been rafsed 1o the combusticn point of the
resin and the adjaceot portions.  Ta the event the product
is subjected to a temperature safficiently high to tause
fusion of the bentonite, the fosed bentonize then serves
a¢ the barrier. 'This condition oczurs doring the appli-
cation of the ipwilatiog material 10 & metal surface by
metal pins, since fn suach a pwocess the pins are arc-
welged 10 the metal sorface. i

]
¢
2
b

quantity of resin in the prodnct When optimum fre-
mistanceisdedmd,tbemdbmtodmwiﬂmmﬂy
exceed the resin content, for example, with & product
wnmgswmwmmmmumg
wheress with & resin content of 3%, the bentonite tostent
may only be about 5%.
Asprcviwdytmed.ﬂ'ddud.lbcﬁmdmtch'ar-
scteristics of the bentonits may be supplemented by thé
presence in the product of another fire-retardant. ‘While
various chemicals having fire-retardant properties may be
used with the beatosite, zinc amunonium thosphate has
boea found to be particularly effective. The choice of
the particular supplemental fize-retardact empioyed will
depcndupcmizibimybbemdhmcmwwmm
undesirable reaction with the rédin and tb be retouned
in the Anishad material. Chrtite subitantes havilg fire-
fetardant properties are %t svadable for uid dus B
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resin, and from sbout 2% to about 18% ot bentonite,
for instance, from 85% to 90% fibre, 4% to 6% resm,
and 6% w0 8% bentonite. Ia a typical example, the in-
sulating material contains 87% rock wool fibre, 5% of 2
pheaol-formaldehyde resin corverted to its infusible, in-
soluble state, and 8% of bestouite; ia another example,
the finished product tontained 92% of rock wool fibre,
3% of a heat-converied pheaol-formaldehyde resin, ard
5% of bentonite. When 2 supplemental fire-retardant
is in2luded in the product, the amnunt hereof may vary
from a very small amount, for example, a few tenths of
a percent up to 5% ot even more. * on the weigit
of the resin, and the amount employed in any parficular
case will be determined by the degree of supplementsl
fire-retarding action desired:

The insulating material of the present invention &
tharactérized not only by fire-resistance and water-proof-
ness, bit also by high electiical and thermal insulation
values. It is further characterized by high flexural
strength, sound absorbing properties, and resistance
vibfation. Referring o water-resistance, a sample of the
insulating material of the invention was found to have
absorbed less than 6% watet in ah atmosphere of 55%
relative humidity at a temperafure of 120° F. Even
wheh the material wid sidmeérged in cold, bot, or boil-
ing water, it did not dctériofate and after the wel s
silating material was dried, the original strength was re-
tained. 'Tests of tha product by the Columbin linde-
{emperature Methed showed 1o tvidénce of burning.
Furthermote, the product is charactenzed by its tase of
handling and may be utilized with a minimum of dusting
and breakage ard, therefore, with practically do indus-
trial beaith hazard, Thé product may, theréfore, be
use%lih,any applicatioh where such propefties are de-
sirable. :

‘The wtight per cubit fobt bf the prodict may vary
over a wide range, depending vpon the process steps em-
ployed {n its production, as will hefeinafter be described,
nd utuslly the weight per tubic foot will be betwesh
about 6 and 28 pounds. ‘When the product is to be used
8 2q insulating material ot thips or in bther applicas
tions wheye & light weight product 5 desired, the weight
per tubié foot is edvantagéoiisly betweeh about 6 and
10 pounds, . -

AS previotisly stated, varioud processéd may be used
{n the preparation of the pioduct, and the particular proo-
b5t depends oa whéther i wdueous solation, an emulsion,
of & disp>riion is Iattially emploved. Fuithermore, whea
sl Gguosoi solitien B emplojed, the procéss depends
ont whethef the Pesit i1l Yemiin in tolution &ben the
soluticn is Srovght imto tontzét with the wWater &m-
ployed in the process or whethér the resin will precipitate
in8ér suth conditioss. ‘These two types of initiz! dqueons
sofutions are termied “néo-resincprecipitatable” and
urssinpresipitatable,” respeetively. When bemtonitt B
included in the aqueous rolutior of the resin, be

-Afutabliity of e soluticn Widicut préeipitation of the

tesit 1 metedly Inttesizd, oo (hat & ielution Whith &
normally Fisia-precipitstable may become ipen the in-
drusion of the bentbhile the bod-resid-précipitatable fype
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. In & typical case where i is desired to employ a non-
resin-precipitatable solution sad to provide a solution,
after dilution with the water employed in the process, of
5% by weight of resia solids, an initial solution cop-
taining 70% resin solids and having a dilutablity of at
least 14 (water) to 1 (solution) by weight is employed.
In a typical case where it is desircd t» employ a resin-
precipitatable solution and to provide a suspension con-
taining 5% by weight of precipitated resin solids after
dilotion with the water employed in the process, an
initial solution containing 70% resin solids end having
a dilutability of Jess than 14 (water) to 1 (so.ction) by
weight is used. Ilusirative of the effect of bentonite, if
& solution containing 5% to 10% by weight of bentonite
particles in suspension and 5% by weizht of resin solids
in soluticn, after dilution with the water employed in
the process, if desired, it is not pecessary to use an
initial resin solution baving & dilutability of a; ;sast 14
to 1, but 2 soluticn of a dilutability ratio oi less than
14 to 1 may be ewployed provided the dilutability ratio
is greater than about 4 to 1. Thus, the bentonite will
serve to convert a resin-precipitatable solution into 2
nop-resin-precipitatatie solution.

It is to be understood that the rcsin content of the
solution or suspension after the dilution by the water iu
the process may vary widely, for example, from about
1% % to aboot 20% by weight of resin sclids, and that
an initizl resin solution to provide such resin content will
be caployed. This is alsc the case when & resin emul-
sion or dispersion is used. .

Likewise, the bentonite content of the resin-water medi-
um =after the dilution by the water in the process may
varr widely, for example, from abowt 1% to 18% by
weight of bentonite, and &n initial amount of bentonite
to provide such quantity will be cmployed. The bentonite
is preferably moistened with sufficient water to swell it
befoure it is incorporated with the resin-water medium.
When bentonite is employed in the upper portion of the
range, for example, about 6% apd above, the viscosity
of the medium is high and, with relatively thick prod-
ucts, difficulty may be encountersd in removing excess
liquid fiom the interfelted web when a screen is used
in the formation thereof. In order to decrease the
viscosity of the medium, particoiarly when more than
about 6% bentonite is present, it has been found th
this may be accomplished by the inciusion in the resin.
water medivm of a small amount of a sojuble polyphos-
phate; for example, sodium eor potassium hexameta-
phospbate, tctraphosphate, or pyrophosphate, sodium
tetraphosphate being preferabl; empleyed. When a
soluble polyphosphate is employed, some of it at least will
be present in the finiched heat-converted product. The
amonnt employed may vary from a few teuths of a per
cent up to 3% or more based on the weight of the
bentonite. The preferred range is from about 0.5% to
sbout 1.5%. Thus, in a typicel case, where an 8% sus-
peasion of bentonite (after dilution by the water in the
process) was used, and 1% of sodium tetraphosphate
wes present, the viscosity was reduced approximately to
that of a 5% bentoniie conce ntration. In the case where
the saspension of fibre, benicnite, and resin is sufficiently
concentrated so that it i3 pot necessary to remove ex-
cess water by 8 screen, the ust of a polypbosphate is
ususally not required since a hi th viscosity is an advantage.
- The process is preferably -arried out by mixing the
rerin and the bentonite with ‘he inorganic fibrous ina-
terial before the interfelted w.db is formed, and in this
type of process, the non-resin-precipitating solution, the
res’n emulsion or rezin dispersian may be sdded to the
beafer, mixing, or zgitating ik or head or delivery
box to the screen vsed to form the web.  If desired, in-
stead of using a screen to form the web, 2 conveyor or
dationary form may be\employd. In this case, the use
ot grenulzted mineral 1 is advanmageous. LT

In the case a non-resiy-precipitating solotion, a resin-
precipitating solution, or a resn emulsion is used, the
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gbrommx_uiﬂ,itiu‘nxa-laidweh,‘anduhnmal
in water-aid webs the major portion of the fibres there-
inmormmdinaphnembsm:tianypmndtome
plane of the web or shect. If the dried sheet is treated,
5t may or may not be re-wet prior to the application of
therean:carryingmedimn,bu:,o{coursc,ifapredpi-
tated resin is desired, the product mest contain sufficient
water o cause a precipitation of the resin when a resin-
pre_cipinublc solution is employed. Furthermore, if
desired, instead of treating the interfelted web with an
squeous redivm containing both the resin and the
bentomtg, the bentonite may be-incorporated with the
fibres prix to the interfelting step or subsequently there-
to and after drying, the product may be treated with an
ognqomnhm‘ognrcmn!sion,for example, by spraying,
dgg;}cmthedmimumlﬁmthmghme
P

. Whenarsin—predpitanbl:so!uﬁonislppliedtothe
intertelted web, whether it be on the forming device or
sulsequertly, the water associated with the web and the
dispiaced water & drawn throogh the web as filtrate.
Sipce the presence of the water in the web raises the
amount of water in the resin solation above the critical
dilution ratio, the resin i precipitated from the solu-
tion and is dispersed throughcut the wet web.

The imterfelied web of iaorpanic fibrous material,
whether the resin be associated with the fibres prior o
the formation of the web or thereafter, i advantageously
formed on the screen of an Oliver filter or other type
of revolving screen equipped with vacuum compartments,
but, if desired, the web may be iormed on the vsnal cylin-
der type of paper machine or on the screen of a Four-
drinier machine. Thercaiter, the web is subjected to
the action of a pressure roll or rolls in order to compact
it to some exicat and to smooth the surface and, after
the treatmment with the bentocite and resin as described,
the interfelted web is dried and heated to coaver? the resin
to the insoluble, infusible state. In the preferred em-
bodiment of the invention, the inte.felted web is formed
by the process described in Patent No. 1,865,049, except
when granulated or nodulized wool is employed, the riffle
box m2y be omitted. As stated, the use of pressure rolls
is recommended since they scrve to ¢ zablish the thick-
ness of the product at & predetermined point. For ex-
ample, in the preparation of 2 one inch board, the suc-
tion may be erplied so that the stock will build vp an
interfelted web of spproximately one and onc-eighth
inches and by passing uzdsr the pressure rolls the thick-
ness rcay be reduced to one inch. T

When the stock solotion dalivered to the screen con-
tains the resin and benicnite, as well as the inorganic
fibrous material, the solution may foam and, if this cop-
dition is escountered, a suitable foam-reducing agent
may be added.

The iaterfelted web is subsequently heated to dry the
web and convert the resin to the infusible, icsoluble state
and the product may be cut to the desired size, for ex-
ample, by means of circnlar discs revolving at high speed,
either before or after the drying and heat treatment. The
interfelted material may be heated by any suitable means
and the temperature of the heat-treatment will depend
upon the particular resin preseat in the interfelted struc-
ture. Advantageously, the wet interfelted web is placed
upon pallets which support it in a flat form and are de-
signed to impart to the web 2 smooth flat surface. " The
pallets are placed on cars and the cars in turn are placed
in a drying tuonel. The drying tunnel is vsuslly kept
at 8 temperature of between 250° F. and 550°-F., a pre-
ferred range being between 300° F. to 350° F. At this
temperature, the water is cvaporsted and the resin i3
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odaverted 85 the infoaibtle, Rtsokiths tee T fehyth
of Grae Of heut-treatmeat 3s 4 function of the temyperaure
tmployed and nsually vequirds Theet hoors er more.

Wien ‘the imerfelted web contains a Yos's which &
soicble #u the residod watis aswciited wilk Te web,
thert i 2 tendency during the drying cycle for sach resin
to migrate to ¢ ouler surface. This migmtion reslt
in a praduct thiat has 4 strong déter ‘crust toe a softer
twner core. While ¥ach a prodact & xt tirors desirable,

a practical standpoint very Ytle ocours, aithough there
usually is & slight icreas in resta oocstirasion on the
oiter gurface. This sight Indveass & behefinial since ¥

Bes B the pariicles of fibre Very completely 26d Provises .
: tn I

2 Bnished Product which is e to homB=. $a fact,
in cases whert (he prodict has betn &t szc before
conversion of the resh, then the sfipht sieration pro-
vides » produet # which the surfaces there Iacioding
the edges and ends are neatly sealed.

Regatdless of (he particular form of agoeoss yesin
inkdiom employed, it will be decrable to recireaizte the
wiier removed throogh ¢ seei.  This b prticciasly
tinportant when & bon-resin-precipitating sofcZion & em-
ployed since the resin abd bentonix: content cf the white
waler remeuins substantially corstant, Soch a sointion i
nomaelly relatively unstable and there is a teadency for
the resin upon standinz to scparate from &he soluton.

tecover and re-use the white water.

As stated previously, one objest of the imventica & w
provide a Tesinous compositiod comprising & soluble
thenttosetting” resin in solution #n an aqoeoss medivm
and bedtonite suspended therein, whidh composition s
nseable in the production of ipsulating mxerisl. In
making such a compesition, it will bé desadle to first
suspenid the benntonite in water to swell it and then 10
iocorporate ft with the resis solution. The coocemyd-
tions of bentonite and resin in the soktica may corre-
spond to ihost of the solution to be vsed i the procuc-
tion of the insuliting material such, for example, as
thosé giver above, but it is sdvantageons to make a
inore concentrated solution, for example, a sofution con-
taining from 20% lo 50% of resin and from 10% to
40% of bentonfte and then to diute this solation at the
timeé of its use. The presenocé of the bentox¥e stabilizes
the tesin as hereinbéfore described. o

_Considerable modification is possible it e Proportioas
o1 the constituents of the insulating materal of the in-
vention, as well as in the steps of producing e same.
without departing from the esseatial feazeves of the
fovention.

1 claim: ’ .

1. The process for pioducing inideral wodl Hsalition
i board form posséssing & Jow density of beiwsen abont
6 and 25 pounds pef cubic foot, high strength, firé tedst-
anes 4rd whtefproofness which comiprites smiving, with
water, nodulized mineral wosl, bentonite ard & synibetic
therinosetting cohdensaticri product helected from the
grotip consisting of phenci-formaldehyde, resowcinol-form-
aldehydé; ured-formaldehydé and furforal-foomaldebyde
coudehsation products to providé s suspension ia which
thé concentretioh of bentonite i between shoxt 1% and
about 18%, by Weight, and tf condensation product is
between sbout 1455 snd abaut 20%; by weighs contire-
cusly freding sald suspension #o a contimscwsly moving
sereen; drawing water from said sospeasion 3 rough said
screer. whereby the minersl wool fitwes, wic vhich beg:
toaite and condensation prodoct in intimate mixtave with
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each other wre assochated, are feited into a thick shiet;
drying =od beating said sheet to convert the cordemation
product therein inio the insoloble, infusible, state.

2. The process of claim 1 wherein a soluble alkali tict
polyphosphate is present in the suspension. . .

3. The process of claim 1 wherein said condensztion
prodoct cormprites 2 pbenol-formaldehyde condensation

#, The process for producing mincral wool insulstion
in board form possessing & low density of between abont
6 and 25 pounds per cubic foot, high strength. fire ro-
sistance and waterproofness which comprises m.ixing, with
water, nodulized mineral wool, asbestos fibres, bentonite
and a synthetic thermosetting condensation product select-
ed from the group consisting of phenol-formaldehyde, Ye~
sorcinci-formaldehyde, ureaformaldchyde and furforat-
formaldehyde condensdtion products to provide s suspet-
sion in which the concentration of bentonife is betweon
about 1% and ebout 1856, by weight, and of condensh-
tion product berween 1% % and about 20%, by weight;
continuously feeding szid suspension to a contituously

‘moving scresn; drawing water from said sospension

through said screen whereby thé mineral wodd fibres and
asbestos fibres, with which bentonite and condeasation
product in intimate mixture with each other are asso-
cinled, are felted irto a thick sheet; drying and heating
sid sheet to convert the condemsation product therkia
imo the insoluble, infusible state.

5. The proczss of claim 4 whercin a soluble alkahi
metal polyphosphate is present in the suspension.

6. The process of claim 4 wherein said condensation
product comprises a pbenol formaldehyde condensation

ct.

7. Thé process for prodiciig fhinerai wool msulatich
in board form possessing a Jow density of between about
6 and 25 pounds per cubic foot, high strenyth, fire re-
sistanze and waterproofness which comprises mixing, with
water, nodulized mineral wool, bentonite and & synthetic
thermosetting condensation product selected from the
group consisting of phenol-formaldehyde, resorcinol-form-
aldebyde, urca-formaldehyde and furfural-formaldehyde
condensation products w provide a suspeasion in which
the concentration of bentonite is between about 1% and
about 18%, by weight, and of condensation product bé-
tween 134 % and sbout 205, by weight; coatinuously
feeding said suspension to & continuously moving screen;
drawing water containing bentonite and condensation
product from said suspensior. through said screen whersby
the mincral wool fibres, with which bentonite and cop-
densation prodact in intimate mixture with each otber are
associated, arc fclted into a thick sheet; drving and heat-
ing said sheét to corvert the condensation prodnet therein
into the insoluble, infusiblé state, and recircalating said
drawn water for re-use in the process. .

8. The process of dlaim 7 wherein a solublé alkali métal
polyphosphats is present in the snzpension. o

9. The process of claim 7 wherein said condensation
product comprises a phenol-formaldchyde condensation
rroduct.
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