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The present inventioh relates to ab inorganic
shre insulating material of unusual and im-
proved properties, and to z wet process of Pro-
dueinz the same, aud more particulzrly, it
relates Lo an inswiating sheet material which is
characmerized by its Bre-resistance. In adZdition,
U the smveniiop relates "0 2n agueCUs resinous ¢coml-
posit.an which is availztie for use in the produc-
Hen of inecrganic fbrous insalating mseterial pos-
soncime water. ond =-s.resistent properties.

One obiect of this ipveation is to provide an
inorganic fibre ipsulating materiz!, which, wkile
relatively light, vossesses high flexural strengilh,
ig waterrcof, fireproof, 2nd bas high elecirical
end thermal insuiating values.

Another ohject is to furnish an insulating ma-
terial which possesses, in adcition to other cesir-
able properties, fre-resistance and which, if
raiced at cne portion to the combusiicn tom-
perztare of the resin, will provicée a bartier nre-
ventirg picragation of theymal cecomposition in
sdjacent portions of the product.

A further obisct is t¢ provide an swlating
material comprising inorgarde fibrous material,
& synthetic resin binder, 2nd pentonite, the Jatier
{ngredient imparting fire-resistance and other
desirable properties to the procuc: snd which
produet may be xade by an economical and
corrmercially practical process.

sl ano*her object of the invention is to pro-
vide an msulating matenal in the production of
which varicus types of {hermosetting resins, in-
cluding a soluble resin even in = very dilute solu-
¥en, may be 1sed and in which the white water
may be utilized to make up DIW stock solutions.

SHN znother coject s to provide & resinous
compasition comprising a soluble thermosetiting
resin In solution in an squedus medium &rnd 8
five-retardant in suspension therein, which com-
position is availoble for use in the preduction of
insulgting materiai of lmproved propecties.

Other objecis will be apparent from a con-
dderatien of this specification and the claims.

The insmating material of the present in-
vention comprises an lrterielted web ot Inmor-
genie fibrous materiel 2od a synthetic resin in
it insoiuble, fusible stzge and bentonite ia-
corporated in said inlerfelted web, the resin and
tentotite providing water-resistance and firg-
resistance, respectively, to the rriduet as will
rereinzfier be discussed. In cue nreferred em-
bodirment, ¢ resin and bentonite are distributed
thronghout the interfeiled web substandally
aniformly, bul, If desived, the product may have
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anter section snd the resin may even be sub-
stendally conSned to the outer sections.

The product may be prevared by any process
in which a thermosetting resin and bermtonite in
the prosence of an egqueous medium is incor-
porated In inerganle fzrous material, the fbres
of which are interfelted in an aqueous suspension
thereof snd in which the resin alfter its associg-
tion in the interfelted web is converted by heat
+g the infusible, insoluble stage. Since the ben-
tonite is incorporated in the jnorganie fbrous
materizl in the presence of B aqueous mediwsm,
the water will swell the bentomle and the final
product will centawn pentonite in its swollen

e,

In the preferred embediment of the invention,
the sheet of lonsuloting meterial which is sub-
jected to hezt to cunvert the recin is formed
srom sn squeous suspensitn of thz forous ma-
terial by the use of & screel to remove water
therefrom. Preferably, the thermosetting resin
end bentonite are mixed with the aquesus sus-
pension of the iporganic Lbres, for example, in
the beater or the mimng or agitating tank or the
head box, but if desired a soluble Lquid resin
and the bentonite may be added te the inter-
feited weh. for exzmple, to the wel fibre on the
_sheet-producing screen Cr suhsequently. If de-
sired, instead of forming the ‘ntecfelied web from
an aqusols suspension by ng us2 of & screen, &
amaller smount of water may he employed and
the resulting suspension may ihen be deposited
either canhinuocusly cn a convering system of
batch-wise inty forms. As will hereinaiter ap-
pear, other additives, spch 2s e suppiemental
fre-retardens, a de-foaming zgent, & bentcnite-
viscosity reducing agent or both may advants-
geously be added at a suitabie poixt in the process.

By inorganic Gbres is meant what is geperally
tnown in the industry as glass wool, minersl
(rock or slag) wodl, and asbestos Abres and all
these will be referred to generally herein ns Flres,
Ang one of these Sbrous mzierials @AY pe used
advantageously in the process, the use of mineral

- wool teingz generally preterred, and mixiures of

any two or all of them in vary:ng proporticns
may be utilized. For exampie, portions of lang
fibre scbestos, such as amosite, rmay be sdvanta-
geoisly mixed with glass wool or rock woal, or
both, to provide additional siremgth to ibe
finished board.

In the csse of thz use of the glass or rock
wool, either leng-fbre or lwese wool, or what is
Inown in the trade as grantlated or nodulized
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wool {8 prepared by nodulizing the wool an 8
rotary screen which aiso removes the major par-
tlon of the shot, that is the glass-lUke granules
of non-fiberized material. When Jong-Sbre wool
is used, a large percentage of ine skot is ad-
vantageously rermoved In the process, Icr ex-
ample, by a riffie box. The removal of the major
portion of the shot is Important since, obviously,
substantial quantities of it will seriously alter the
weight of the finished board without changing
the volume appreciably.

In the preferred e:nbodiment of the invention,
granulated or nodulized wool is employed since
the finished product will have lower thermal ¢on-
ductivity, lower densily, greater strength, apd
better handling propertles, as compared to &
product made from long-fibered wool Mixtures
of long-fibered znd nodulized wool may be used
if desired.

By “thermosetting resin™ i meant any syn-
thetic resin In an initis] stage &f polymerization
which is convertdbie by heat to thé insoluble, in-
tusible stzte. Such resins may be used in any
one of the three following forms: (1) as an ague-
ous solution of & weter-sgluble liquid thermo-
setdng resin; (2) as an aquegus emulsicn of &
water-insoluble thermosetting resin in liguid
form; and () es an aqueous dispersicn of 2
water-insoluble therrmosetiing resin iIn a ary
nawdered Snely divided form.
may also be used if desired. The Brst two forms
contain liquid resins as distinguished from the
powdered resin of the third form.

While any of the thermosetting resins. or mix-

tures therepf, may be employed, fur example, 35

phenol-formeldenyde, resarcinol-formaidehycde,
wea-formaldehyde, and furfurai-formslcehyde,
the use of a phenocl-formaldehyds resin, that is
& resin produced by reacting s plenol with 2
formaldehyde~yielding substance, is preferred.
Examples of th2 phencls are phencl, cresol, and
xyieuol; and examples of furrpaldehyde-rielding
supstances are formaldel:vdé, paraformaldehzde,
and hexamethr’: setetramive, The usus! ex-
tenders or modiiers such as *Vineol resin,” wnich
is s thermoplasiic, hydrocarbon-ipscluble resin
derived from rine-wood, canta.ninc phenol, alde-
hyde end ether groups; “"Lresinate,” which Is
merely an emulsion of the akove deseribed Vinsol
resin {n water, and the like may be included in
the resinous composition.

Bentonite is a generic term ccvering colioidsl
clays that have san affinity for waler and swell
in the presence therecf, and sny of the various
grades of bentcnite, such as sodium-, potassiume,
calciume-, or magnesivme-contzining bentonites
may be used in the preducticn of the produst of
the irvention. Advantageocusly, a bentonite with
8 high water-absorptive capacity is empioyed and,
as stated, the bentonite will be present in the
product in a swollen state. Regardless of the
type of resin employed, the presence of bentonite,
either zlone or with octher fire retardants in tke

Mixtures therecf 3
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finished insuiating meteriz) serves to render the -

product fre-resistant,
The resins used in thisnroctss.beingotacoin-

bustibie naiure, will Wndergo whendal desompsi~

tion when subjected to high temperature;, sven
when the resin is incorporated with the inorgazic
fitrous meterisl in the finished produst. The in-
ocrzanic fores o the fOnisbed product Zorm &n
msulating blarket over the resin particles pre-
vening the hea! of combustion from being dissi-
pa,ted s.nd,, du.e othepruenceoftheﬁ_bres.ah
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bustlon. It can be seen, therefore, that H any
pertion of the binder is raised fo the combustion
temperaiure of the resin, thermal decomposition
=ill spread throughout the entire preduct mless
some means s provided to prevent such action.

The presence of the beuicnite n the finished
product serves as the mesans for preventing the
rropagzation of thermal decomposition through
the product. Benticrnite acis as an excellent fire-
retardant for all the various types of thermo-
seting resins that may be used in the production
of the insulatirg material since the bentonite
provides a mechenical barrier between the porton
of the Prednet which bas been rzised to the com-
busticn point of the resin snd the adjacent par-
ticns. In the event the product is subjected to
& temperature sufficienily high to cause fusion of
the dentonite, the jused bentonite then serves es
the barrier. This ccndition oceurs during the
application of the insulating materizl to & metal
surface by mctel pins, since in sush 2 process the
Pins are erc-welded to the metal surface. Thus,
if the materiza] is {gnited at one portion, the com-
busticn will pot spread to other pertians due o
the barrier provided by the bentonite.

The bentonite is used, in any particular case,
In en amount to provide the desired fre-resist-
ance to the product. The amount employed will
be dependent on the gquantity of resin in the
product. When opiimum fre-resistande is de-
sired, the amount of bentonite will usually exceed
ithe resin conten:; {or example, with a product
contelning 5% resin, about 8% bentonite mzy be
present, wbe:&g with a resin content of 3%, the
bextonite contens may only be about §%.

A8 previously stated, if desired, the fHre-
retardant characteristies of the bentoncte may
be supplemented by the presence in the product
of another fira-retardant. While variovs chemi-
zals having Sre-retarcant properties may de used
with the bentonite, zine ammonium phosphate
has been found to be particulasly efective. The
choice of the pardeutlar supplemental fire-retard-
ent employed wili depend upon its abulty to be
used (& the process without undesirable rezction
with the reci end to be retained in the fu-
ished material. Certzin substances having #ire-
retardant propertes are nct availeble for use cue
to their reactivily with the resin, for example,
Zinc borete mey be used with a pcwdared resin
bul net with tee liquid resin due o its reactisity
with the latier,

The proportions st Inorganic fibre, resin and
bentenite in the Snished preduct may vary widels
bus since these thres ipgredients are essociatagd In
the presence of water, Lhe reistive cmoeunts
thereof will depand upcn the particular type of
precess uced in the prepzration of the product.
Generelly, the Enished matlerial will contaln froxm
about 35% to about 371% of inctganic Sore, from
about 1% io about 30% of the heat-converied
resin, end from abenf 24 to about 255 of ben-
tonite. Insulaiing materis]l baving particulzrly
advantageous r:raperm.s oiay contain from shout
0% to about 97% of {norganic Sbre, from about
1% to about 10% or the heat-converted resir, and
rom abo.z. 2% to abaut 13% of bexmtonite, for In-
stance, fzom 35% to 90% fbre, 4% to 6% resdn,
and 6% 5 31 bentonite, In a {ypleal examrle,
the mswlating material contains 87% rock wool
fivre, §% of & phenoi-foraaldehyde .es'n cin-
verted to ils Infusible, insoluble state, end 84 of
bentonite; in ancther exzmr-le, the finlshed prod-
nét santained 02% of roek wool fore, 3% of &
J.oslalnnurTiel ehenaleforrealdenvoie rexin, fref
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thereaf may vary from a very emsl] amount, for

‘example, & few tenths of a per cent. up to 5%

or even more, based on the weight of the resin,
and the amount employed {n any particnlar case

. Wil be determined by the degree of supplemental
“fire-retarding action desired.

“Thae insulziing material of the present Inven-~
tion is characlerized not only by fire-resistance

".and water-proofoess, hut also by high electrical
snd thermal insulation vatues. It iz further -

echaracterized by high flexural strength, sound

- absorbing properties, and resistance to vibration.

Referring to water-resistance, a semple of the

- Insulating material of ths invendion was found
" to have absorbed less than 6% water In an atrmos.

phere of 95% relative humidity at s temperature
of 120° P. Even when the material was sob-
merged i cold, hot, or bolling water, it dld not
deteriorate ard after the wet insulating material
was dried, the original strength was retatned.
Tests of the product by the Columbin time-tem-
perature method showed no evidence of burning.
Furthermore, the product is characterizec by its
ease of handling and may be utilized with a
mintmum of dusting aud breakage and, there-
fore, with practically no industiial health hazerd.

-The product may, therefore, be used in any eppli~

cation where such properties are desirzble,

Toe weight mer cublc foot of the product may
vary over & wide range, depending upon the proc-
ass steps employed in its production. as will here~
inafter be described, and usuaily the weight per
cubic foot will be between sbout § and 25 pounds.
When the product is to be used zs an insulating
material for ships or in other applications where

.% light weight product is desired, the weight per

-enhie foot is advantageously between abowt 6 and
10 poands.

As previously stated, various prucesses may be
used in the preparation of the product, and the
particular process depexds on whether an ague-
ous solution, an ermulsion, or a dispersion is
nitislty empleyed. Furthermore, when an aque-
ous solution is employed, the process depends on
whether the rsin will remsain In solution when
the solution is brought into contact with the
water employed in the process or whether {he
resin will precipitste under such conditions.
These two types of Initlal agqueous solutions are
termed “non-resin-precipitatable” and “resin-
precipitetable,” respectively. When bentonite is
inchided in the zqueous solution of tbe resia, the

dituzability of the solutiom without precipitation 4

of the resin i markedly inereased, so that a solu~
tian which s normzily resim-precipitatable may
‘become upon the inclusicn cf the benlonite the
‘non-resin-precipitatable iype.

In a typical case where it is desired to employ
‘s non-resin-rrecipitatable solution and o pro-
vice & solution, after dilution with the water em-
pioyed in the preeess, of 3% » by weight ¢f resin
solids, an jmatial solution con.slmng 0% resin
.solids end having s dfutability of at least 1% g5
-(water) to 1 (solution) by weignt s employed.
In & typleal case whare it is desired to empioy &
resin-precipitatable schition and to pronde &
suspension containing 5% by weight of precipi-
tated resin solids after d_lut.on with the water

exiployed In the process, an iniXial selution con~
taining 705 resin salids and having & dilutability
-of less tran 14 (weter) to 1 (solution) by weight
41 ured. Dlustrative of the effect of bestanite, il a
solution containing 5% to 10% by weight of Sen-

5,838,438

5% of tentonite. When a supplemental fire- tonite particles in suspension snd 5%
- retardant is included in the product, the amount

-
6

by weight
of resin solids in solution, after dilution with the
weter employed in the process, is desired, it is not
necessary to use an initial resin soluticn having &

& dilutability of at least 14 to i, but a solution of &

10 non-

diluntability ratio of less than 14 to 1 may be em-
ployed provided the dllutability ratio is grester
than about 4 to 1. Thus, the bantonite will serve
to convert a resin-precipitstable soluticn into s
resin~precipizatable solution.
It is to be understood thzat the resin content of
- the solution or suspension after the dilution by
the water in the process meay vary widely, for
example, from gbout 1% % to about 20% by

15 welght of resin solids, end that an initizl resin

solutien to provide such resin content will be
emploved. Thig is glso the case when a resin
ermulsion or dispersion is used.

Lixewise, the benionite content of the resin-

20 water medium afier the dilution by the water in

the process may vary widely, for example, {rom
about 1% to 18% by weight of bentonite, and an
initial amount of benilonite to provids st:¢h guan-
tity will be employed. Thae hentonite is prefer-

o5 zbly moistened with suffclext water to swel it

before it is incorporated with the resin-water
medium., When bentonite is employed im the
n“per portion ol the range, for ezample, about
55 and ebove, the viscosity of the medium is high

30 and, with relatively thick products, cificuity may

33

be ensountersd in removing excess bguid from
the interfelted web ewheh & screen is used in the
tormation thersof, In order io cecrease the vis-
cosity of the medium, particulerly when more
3 than zbout 6% bentonile {s present, 1 has been
found that this may be sccomplished by the n-
clusion in the resin-water medium of a small
amount of z soluble polyphosphate; for example,
socium or potassium hezameiavhosphatle, tetra-

40 phosphate, or pyrophosphate, sodium tetraphos-

43
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phate being preferably employed. When &
soluble polyphosphate is employed, scrre of it st
least will be present in the fimushed Legi-con-
verted product. The amount employed may vary
. from a few tenths of & per cent. up 0 3% or more
besed on the weight of the bentonite. The pre-
ferred range is from about 0.5% to about 1.5%.
Thus, in a typical case, where an 8% suspension
.6f bentonite (after dilution by the water in the
rrocess) was usad, snd 1% of sodium tetraphos-
phate was present, ihe viscosity was recduced ap-
proximeately to thet of a 59 beatanile concen-
{ration. In the cose where the suspension of
fibre, bentonite, and resin is suficiently concen-
trated so that it is not necessary o remove excess
watsr by a screen, the use of 2 polyphosphate is
usually not required since a high vissesity is an
advantzge, R
The process is preferably carried out by mix-
ing the resin and the bentonite with the in-
arganic fbrous rmaaterial befors the interfelted
web is formed, and in this type of process, the
non-resin-precipitating solution, the resin emul-
sion or resin dispersion may be edded to tre
bezter, mixing, or sgiteting tank or head or de-
hve*y box to the screen used to form the web,
1f cdesired, instead of using & screen o form ithe
web, & conveyor or stationary fcrm may be em-
ployed. In this case, the use of granulated

vy mineral wool is sdvantageosus.

In the cese 8 mon-rasin-precipltating s-amuon.
2 resin-precipitating solution, or a resin emulsion
s used, the interfelied web after its formation,
for instance, ou the web-forming screen or aftor

45 Temoval therefrem elther befere or after dryng

-
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mey be ireated with an‘a-queons medium con-

-taining the resin and bentonite, Since the web

is formed from & waler-suspeusion of the inor-
ganic fibrous material, it is a “water-laid webp,”
and as is usual in water-laid webs the major por-
ton of the fibers therein are oriented in & plane
substantialiy perallel to the plane of the web or
cheet, If the dried sheet is trezted, &t may or
way 0ot be re-vet prior to the application of the
resin-carrying medium, but, of ccurse, if a Fre-
cipitated resin is desived, the product must con-

-tain suffcient waler to cause a precipitation of

the resin when = resin-precipitatable solution is
empioyed. FPurthermore, if desired, instead of
treating the interfelted web with an zquoous
meditmn  conizining both the resin snd the
bentouite, the bentonite mzay be incorporated
with the finres prior to ithe interfelting step or
subsequentiy thereto and after drying, the prod-
ucl may be treated with an agqueous scluHon or
emulsion, for example, by spraying, dipping, or
passing ihe solutlon or emulsion through the
produet.

When a resin-precipitatable solution is ap-
plied to the interfelted web, whether it be on
the forming device or subsequently, the water
associated wilh the web and the displaced water
is drawn through the web as filtrate. Since the
presence of the water In the web ralses the
amount. of water in the resin solution above the
critical dilution ratio, the resin is precipitzte
rom the solution and is dispersed th-oughous
the wet web,

The interfelted web of tmorgenic fbrouvs mate-
rial, whether the resin be associnted with the
Jbres prior to the formation of the web or there-
arter, is advantsgeously formed on the screen of
an Oliver filter or other type of revolving screen
equipped with vacuwn compartments, but. if de-
sired, the web may be formed on the usnal
cylinder type of paper machine or on the screen
of & Fourdrinier machine. Thereafter, the web
is subjected {o the action of a pressure roll or
rolls In order to ecmpact it to some extent and to
smooth the surfece end, after the treatment with
the bentonite and resin as described, the inter-
Ielied web is dried and heated to conver: the
resin to the insoluble, infusible state. In the
preferred embodiment of the invention, the inter-
felted web is formed by the process described in
Patent No. 1,865,069, except when granulated or

15
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nodulized wool is emvleyed, the riffe box may be

armitted.  As stated, the use of pressure rolls is
recommended since they serve to establish the
thickness of the product at a predetermines
point. For example, in the preparation of a
one Inch boasd, the suction may be applied so
that the stock will build up £n interfelted web of
approximately ore and one-eighth inches and by
passing under the pretsure rolls the thickness
mazy be reduced to one inch.

When the stock solution delivared to the screen
conteins the resin and bentonite, as well as the
Inorzanic fbrous materizl, the solation may foary
and, i this condition is encountered, a suitable
feem-reducing egent mey be added.

The mtertelt web is subsequently heated to dry
the web end convert the resin to the infusible,
Insoluble state and the product may be cut to the
desired size, for example, by meane of circular
dises revolving at high speed, either before or
after the drying amd hect treatment. The in-
tertelled material mey be heated by any suitable

-mears and the temperalure of the heat-treat-

ment will depend upon e perticolar resin pres-
et o the interielted siymictore, - Advantageously,

70
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the wel Intecfelted web is placed wpom palleis
which support i in & fial form and are deagned
to Impart to the web a smocth fiat surface. The
pallets are placed on cars and the cars in turn
are placed In a drying tunnel. The dryirg tunnel
is usually kept at a tempersture of between 250°
F. and 530" F, s preferred range being between
300° F, to 350° P. At this temperature, the waler
is evaparated and the resin is converted to the
mfesible, msoluble state. The length of time of
heat-treatment is & function of the terperature
enployed and usually reguires three hours or
more.

When the interfeltad web contams & resin
wkich is solnble in the residual water associated
wita the web, there Is e tendency cduring the dry-
Ing cycle for such resin to migrste to the outer
serince. This migration results &n a product thet
hies 3 strong outer crust but & softer inner core.
While such & product is et iimes desirable, the
use of bentonite has the further advantage when
2 product having a substantially uniform disiri-
bution of resin is dasired, since wher using such
sajuzie resip, the bentonite recuces the amount of
migraden so that from a practice] standpoint
very liftie occurs, although there usually is a
slight increase in resin concentration cn the
odler suriace. This glight inereazse is beneficial
since it des inm the particles of fibre very com-

pletely and provides a finfshed product whick, is
easigr W hozdla, In fnct o ocosos where fhe

product has beer cut to size before cenversion of
the resin, thea the slight migratian provides a
product in which the surfeees thereof iocluding
the edzges ard ends are neatly sezied.

Rezardless of the perticular form of agueous
resin medium employed, it will be desirable to
recirevlate the water removed through the
screen. This is particularly important when g
nen-resin-precipiteting  solution is employed
since the resio and bentonile content of the white
wztler remeins substantislly constant. Such a
soluticn is nermelly relatively unstable and there
is 3 tendency for the resin upon standing o sepa-
raie trom the solution. The use of beatonitz in
sgoch a solution, however, makes i possible to
obtain resin solutions stable over z period of
morths and, In fac%, the stability of such a soim-
tion increases urpon aging. The sability im-
paried to sueh 8 sclution by the bentonite, there-
fore, makes # possible o recover and reuse the
white waler,

As stzied previously, one oviect of the invention
rovide e resinaus composition comprising
& soluble thermosetting resin in solution in an
Se0Us mediure and bentontta suspended there-

whizh cempeniion s useanle in the produc-

102 of insu’zting malerial In making such a
compozition, i is desirable to first suspend the
bentonite i water t¢ swell it ans then to incor-
porate 1t with the resin soluiion. The earncen-
trations of bentcnite and resin in the solution mey
correspeud to those of the sclution to be used in
tre production of the Insulating mateial such,
for exanvple, 25 those given above, but it is advan-
tagzils to m2ke g core ecneenirated salution,
for example, a sclulicn contatuing from 20% to
S0 of resin ong from 1097 to 409 of Senionite
aed then to dilmte this soiution at the time of
its use. The presence of the bentonite stabdizes
tke resin zs hereinbefore desxibed.

Considerable modification is possible in the
proportions of ihe constituents of the insulating
msterial of the inventicn, as smell as in the steps
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otprodndngthesame,wimoutdeparﬁnzm

high flexural strength, hect and electrical in-
sulefing valves, fireproofness and weterproofness,
comprising in the form of gn interfelted web, an
intimste mixture of inorganic Bbres selected from
the group consisting of glazs woal, mineral woal
and ssbestos fbres and mixtures thereof, be-
tween sbout 2% and about 18% of bentoni’e and
between about 1% and sbout 10% of a syrtaetic
thermosetting condensation product sclected
from the group consisting of phenol-formz.ld2-
tyde, resorcinol-formmaldetyde, ures-formeige-
hyde and furfural-formaldehyde concdensation

" products in ihe infusible, insoluble stste, said

bentonite and said synthetic thermosetting con~-
densation product belng molecularly interspeised
with each other, at least & maior portion of sald
inorganic Sbres being oriented in a plane substan-
tially parallel to the plane of the interfelied web,
and said bentonite being present in an amount in
excess of said syothetic thermosetting conden-
sation product.

2. The product of claim {1 wherein the syn-
thetic thermosetting condensation product is =
phenol-fcrmaldehyde resin.

3. The product of claim 1 wherein the inor-
ganic 8bres ave wineral wool 8bres.

4. The product of ciaim 1 wherein the. syn-
thetic thermosetting condensation product is &

10

13

pbencl—!ormaldehyde resin, and wherein the in- ’

organic fibres are granulafed mineral wool fibres.

5. An insulating material characterized by
bigh BSexural strength. heat and electrical in-
sulating values, Areproofness and waterprooiness,
comprising in {be form of en interfelted web, an
tntimate mixture of inorganic nbres selected
from the group consisting of giass woal, mineral
wool and asbestos fibres end mixtures thereof,
betwesn about 2% and about 18% of bentonite,
between sbout 1% and about 10% of & synthetic
thermosetting ecndensation product selected
from the group consisting ot phenol-formalde-
hyde, resorcmol-foxmaldehyde, area-formsalde~
nyde and furfural-formaldehyde condensation
products in the {nfusible, inscluble state, and a2
soluble alkall metal pclyphosphate, said benton-~
ite snd said synthetic thermosetting condens2-
tion produst being molecutarly interspersed with
each other, at least & major portion of s2id in-
orgaric fibres being oriented in & plape substan~
Helty paraliel to the plrne of the interfelted web,
engd said bentonite being present {n an amount
in excess of said synthetic thermosetting con-
densation product,

§. The product of claim 5 whereln the syn-~
thetic thermosetting condensation product is &
phsnol-fcrmalde.hyde resin: wherein the inor-
ganic fibres are mineral wool Abres, and wherein
the soluble polyphosphate is sodium tetraphos-

te.

7. An inevisting material, characterized by
~igh flexurcl strengih, heat znd electrical in~
Lulating values, ireprooiness 2nd waterproafness,
comprising, in the form of &n interteclted web,

40

#rum the group consisting of glass wool, mineral
wool and asbestos fibres and mixtures thereo!,
between about 2% and zbout 18% of bentonite,
between about 1% end about 10% of 8 synthetic
thermosetting condensation product selected
from the group consisting of phenc!-{formalde-
hyde, resoreinol-formaldehyde, urea-iormelde-
hpde and furfural-formaldenyde condensation
products in the jnfusible, insoiuble state, and
zine ammonium phoesphiie, said bentonite, said
synthetic thermosetting condensation product
end said zine arnmonium phospbate being molec-
ularly interspersed with each other, at leest the
msajor porticn of s2id inorganic fibres being ori-
ented in a plane substantially parallel to the
plane of the interfelted web, and said bentonite
being present in an amount in excess of sald syn-
thetic thermosetting condensation product,

8. The product of claim 7 wherein the syn-
thetic thermosetting concensation product is &
phencl-formzaldenyde resin; and wherein the in-
organic fibres are granuiated mineral wool fbres.

9. The product of claim 1 wherein the inor-
zenic fibres are a mixture of asbestos fibres and
mineral wool fibres.

10. The product of claim 1 wherein the inar-
ganic fibres are & mixture of asbestos fibres and
glass wool fibres.

11. The product of clalm 1 wherein the inor-
gamcﬁbr&sa:eamixtmorglasswoolﬁbm
and mineral wool fibres.
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