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The present inventict relates (o an incrganic
shre insulating material of upusual and im-
proved propertiss, angd ta z wet process of pro-
¢ueipz the same, aud mor2 particulzrly, It
selztes to an insuleting sheet materizl which is
characzerized by its Sre-resistance. in addition,
the $myeniicp relates "0 2n aguecus resinous coml-
posit.on which is availatie for use in the produc-
Hen of inerganie fibrous insalating msaterial pes-
seccine woler. 2nd Sve-regist=ni propertiss.

One object of this inveation is to provide an
inorganic £bre ipsuiating materiz!, whuen, whie
relatively light, cossesses nigh fexural strengih,
& waterp-cof, fireproof, end bas high elecincal
end thermal insuiating values.

Annther ohject is o furnish an insulating ma-
terial which possesses, in adciiion to other desir-
able properties, Nre-resistance and which, if
vaised ap cne portion to the combustien tem-
peratare of the resin, will provice a barzier pre-
veniirg profagation of thermal cecomposition In
sdjacent portions of the product.

A further obiect is to provide an sulating
material comprising {norgarde fibrous material,
e synthetic resin binder, 2nd bentonite, the Jatier
{pgrecient impartisg Are.resistance and other
cesirable properties to the producs srd which
groduct may be made by an economical and
corrnercially practical process.

Stilt apo*her object of the ipvention is to pro-
vide zp Inenlatineg matenzl in e production of
which varicus types of ‘hermosetting resins, in-
duding a solubie resin sven In s very dilute soln-
Hen, may be 1sed and in which the white water
may te utilized to make up BEw ssock zolutions.

SHll zpother coject Is to nrovide & resinous
composition comprising 2 soluble thermoseiling
resin in soludon in an 2quedus medium &rd 38
fre-retercant in suspension tkerein, whic com-
position is availchble for use in tie preduction of
{nsulzting material of improved propecties.

Other objecis will be apparent fom 2 con-
dderatien of thia specification and the claims.

The imgmlating materizl of the prec=nt In-
yeniton comprises an it tertelted web of Inor-
genic Abrous materiz] axd a cyathetie resin In
it insolgnle, irlusible sizge and bentonite ia-
corporated in said interfelted wey, the resin and
tentouite providing water-resistance and fire-
resistshee, respectively, W the sriduct as will
rereincfier be discussed. In cue ureferred em-
pediment, {ne resin and bzntonite ame distributed
thrgughout the interieited web substandally
aniformiy, birt, I desived, the produch may heve
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antar sectian end the resin may even be sub-
scentialiy confped to the onber sections.

The product may be prerared Dy any process
in which a thermaosetiipg resin and bentonite in
the presence of ah 2QUEOUS medizn is ipeor-
pgorated Im ipcrganic fiorous material, the fibres
of which are interfelted i an 2QUEOUS suspension
thereof «nd In which the resin afier its 8555¢ige
tion in the interfelied web is converied by heat
tg tbe infusible, insolnble stage. Sines the beti-
tonite is incorperated in the jnorganic gbrous
materizl in 1ne presence of e aqUEOUS meciuwm,
the weter will swell the bexmtomls and the final
srocduct will centamn pentonite in its swollen
state.

In the preferred embodinent of the invention,
tbe sheet of lusulating meterizl which is sub-
jected t¢ hezt to cunvert the resin js jormed
srom KL aQueous Suspension of tha fisrous mi-
terial by the use of &8 screed to remove water
therefrom. Preferaply, the thermosetting resin
end bentonite are mixed with the aquecys sus-
pension of the incrganic Lbres, fop exarple, i1
the beater or the mining cr agitating tanxz or vhe
head box, but if desired s soluble liquid resin
and the bentonite may be added to the inter-
{eited weh, for exsmple, to the web fisre on the
.sheet-producing sereen CT subsequently. If de-
sived, instead of fcrming the ‘ntecfelted web from
an zgu2ous suspension by t.h? uss of & screen, 8
apeller ameunt of water may he employed and
tihe resuiting suspension may then be deposited
cither cantipuously on a convering sysiem of
pateh-wise ints forms. As will hereinarter ap-
near, other additives, sich 25 8 supplemenial
s-g.reterdent, a de-foaming egent, s bentcaite-
viscosity reducing agent or both may advants-
geously be added at & sultabie point in the process.

By inorgenic fibres is meant what is generally
tnown in the indusiry as glass woal, mineral
(rock or slag) woo!, and asbesios fibres and all
these will be referred to generally nerein as £hres,
Ans one of these fibrous mziesials may pe used
advantageously in the process, the use of mineral

- wool being generzlly preferred, and miviures of

any two or 2l of them in vary:ag proporticns
mey be viilized, Fer esampie, portlans of long
fibre gshestos, such as amosite, cay be 2dvanta-
georsly mixed with glzss wool or rock woal, or
voth, to provide additlonal sirexgih fo the
fnishked board.

In the ceye of the use of the glass or rock
woal, sither leng-fbre or locse wool, or what is
Thown in the trade as grantlated or nodulized
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woa] {s prepared by nodulizing the wool an &
rotary screen which also remmoves the majar por-
tion of the shot, that is the glass-Uke granules
of non-fiberized material. When lapg-Sbre wool
is used, a large percentage of Lae skot {s ad-
varntegeously removed im the process, fcr ex-
ampie, by a riffe bex. The rexoval of the major
portian of the shol is important since, obviously,
substantial quantities of it will seriously slter the
weight of the fAnished board without changing
the volume appreciakly.

In the preferred ecnbodiment of the fnvendon,
granulated or noduiized wool is employed since
the finished product will have lower therma} éan-
ductivity, lower depsily, greater strepgth, ard
better handling properties, as compared to &
proguct made from long-fibered wool Mixtures
of long-fbered zrudd nodulized wool may be used
1 desired,

By “thermosetting resin®™ is meant any syn-
thetie resin in an initla] stage of polymerization
which is eanvertdiie by heat to the insoluble, in-
tusible sizte. Such resins may be used in eny
one of the three following forms: (1) as an ague-
ous solution eof a weter-sqluble lguid thermo-
sevting resin; (2) as 2n aquepus emilsicn ¢f &
water-insolubje thermosetting resin in  jiguid
form; and (R} £s an aqQuedus dispersion ¢f 2
water-insoluble thermosetting restn In 3 ary
rowdersd Snely divided form.
may also be used if desired, The £t two farms
contain liquid resins as disinguished from the
powdered resin of the third form.

While any of the thertnosetting resins. or mix-
tures theresf, may be employed, for exzmple,
phenol-formeldenyde, resarcinol-formzidenyde,
wea-formaldenyde, and fwfurzl-formsalcehyde,
the use of & phenol-formaldebyda recin, that is
& restn produced by reasting & phenol with 2
tormaldehyde-yielding substance, is preferred.
Examples of tha rphencls are phengl, cresol, and
xyieuol; and examples of lormaldehyde-yieléing
gubstances are formaldel:vAé, paraformaldehzrde,
and hexametihsl: setetramives. The nvsusl ex-
tenders ar modiders such as “Vinsol resin,” wiijch
is s thermoplasiic, hydrocarbon-ipscluble resin
de-ived from pine-wood, cantaining phenaol, alde-
hyde end eiher groups; “Lresinate,” waich is
merely an emulsion of the atove described Vinsol
resin {n water, 2nd the like may be incleded in
the resinous camposition.

Bentonite is 3 generic tarm ccvering eoliofdsl
cleys that have an affinify for watler and swell
in the presznse tnereaf, and sny of the various
grades of benicnite, such as sodivum-, potassiums-,
caleiume, or magnesivm—coniaining bentonices
may be used in {he producticn of the product of
the irventicn. Adventageously, a bentonite with
& high water-absorptive capacily is empioyed and,
as staled, the bentonife will be preseni in the
product im a swollen state. Regardless of the
type of resin employed, the presence of bentonite,
either 2lone or with cther fire retardants in the
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finished insupieting meteris) serves ity render Lhe :

product fire-resistant.
The resins Used in this process, being of 3 coin-

bustibie naiure, will *dergo wenaal dssompasi~

tian when subjected & high temperatures, even
when the resin isr incorporated with the inorgasic
fitrous matesisl in the finished produvcst. The in-
ercacic fbres . the finiahed product orm &a
msulating blanket over the resin pariiclas pre-
venting the heet of compustion from being dissd-
psted and., dms othepmeneeaft.heﬁ.bra.slr
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bustion IT esn be seen, therefore, thati Y any
pertion of the binder is raised o the combustion
temperziure of the resin, thermal desomposition
=ill spread throughout the entire preduct umless
some means {5 provided fo prevent such action.

The presence of the beuicnite in the finished
procuci serves gs the means for praventing the
propazation of thermal fecomposition through
the product. Bentcrite acts as an excellent fire-
retgrdant for a2l the various types of thermo-
seting resits that may be used in the production
of the insuiatirg material since the bentenite
provides a mechenical barrier between the pordon
of $he priduet which bas been raised to the comi~
busticn point of the resin ang the adjacent pore
ticns. lIn the event the product is subjected to
2 temperature sulicienlly high to cause fusion of
the bentonite, the {used bentanite then serves as
the barrier. Txis condition oceurs durine the
applicaton of the insulzating materiz] to & metsl
surlace by metal pins, sinece i1 such 2 process the
Tins are ere-welded to the metal surface. Thus,
if the materiz] is ignited ot one portian, tte come-
busticn wil pot spread o other portions Sue
trhe borTier provided by the bentonite,

‘The bealcrite is vsed, i any particular case,
In zn amount to provide the desired fre-resist-
ance to the product The amount employed wili
be dependent cn the cquantity ¢f resin in the
product. When optimum Srz-resistands & de-
gired, the amouct of tentonite wm nsually exceed
the resin conlext: for exampie, with a product
ecutalning 3% resin, about $% bentonite mzy be
Tresent, whe. 33 with 2 resin content of 3%, the
bentonits coniens may only be about §%.

As previously stated, if desired, the fre-
retardant characieristies of the bentonite may
be supplemented by the presence o the product
of another fire-retardant. While variors chemi-

cals having Srp-retardant properdes may de used
wilh the bentesite, zine armmonivmm phosphate
has been fotnd to be perddecilarly efiective. The
cnoice of the pardeuiar supplemerta) fire-retard~
£nt employed wili depend upon its ebility to be
uss (& ipe process withoutl tndesirakle reaciion
with the rec end {0 De retaived in the fn-
{shed material. Certain gubstances having #re-
relerdant propertes are not aveilable for use cue
to their rescHvity with the resin, for ex=mple,
Zing porete mey be used with a powdered resin
bul pod with tie liguid resin due ‘o its reaclivity
with tire latter,

The properiions sf Inorganic fibre, resin, snd
hentenite 1 the Sniched preduct May vary wdeb‘
but since these thres {ngredients are essociateg 1n
tze presence of water, Lke reiative =metnts
therea? will depand upen the particuler type of
precess ured in the preparztion of the product
Generelly, the £aished rastierial will contaln from
about 35% to ebout 1% of incrganic Sare, from
sbout 1% 0 about 3G% of the heat.eonverted
resin, end from abeni 2% to about 25% of ben-
tonite. Insulaidng materizl having p"r':!cu.larh
advantageous ropert.x.s may coatsin from shout
709 to a‘wut 97% of inorgenic £bre, {rom about
1% tp about of the heal-converied resir, snd
from abo.:t 2‘;7 t«o abaut 18% of bentonite, for In-
stance, from 855 to 0% fbre, €% to 6% resin,
a0d 6% o 31 bentenite. In 8 typleal example,
thz msulsting material contains 87% rock wooi
fibre, 5% of & pdenol-formaldehyde es'n cone-
verted to its infosible, (nsolubie state, and 84 of
bentonite; in arciher exemple, the Sn'shed prod-
nét contalned 02 of roek wWool fore, 3% ef &
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thereaf may vary from a very smsall smount, for

‘examnle, 8 few tenths of a Der cent. up to 5%

or ¢ven more, based on the welght of the re<in,
and the amount employed In axy particuiar case

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

“The insulsting material of the present inven-
tion is charscterized unot only by fire-rasistance

and water-proofness, but alsg by high electrical
and thermal insulation vahues, It is further -

characterized by high flexural strength, sound

- absorbing properties, and resistance to vibration.

Referving to water-resistance, a sample of the

insuisting material of ihs invention was found
" to have absorbed less than 6% water in an atmos-

phere ¢of 95% relative humidity at & temperature
of 120* #. Bver when the material was sub-
merged i cold, bot, or balling water, it dld pot
deteriorate ax g after the wet insulating material
wat ¢ried. the original strengin was retained.
Tests of the product by the Columbin time-tem-
perature meinod showed no evidence of burning.
Furthermore, the product is characterizec by its
esse of handling and may be utllized with 2
mintmum of dusting awd breekage and, there-
fore, with praciically no industi-ial health hazard,

-The prodact may, therefore, he used in any appli-

cation where such properties are desirshle

The weight »er cubic foot of the product may
yary over g wide range, depending upon the proc-
ess steps employed in its production. as will here-
inaftsr be described, and usnally the weight ber
cutic toct will be between sbout 6 and 25 pounds.
When the product is (0 be used as an inculating
materind for ships ar in other applications where

.8 lght weight produet is desired, the weight per

-eahie foot is sdvanizgeously between about 6 and
14 pounds,

As previously stated, various prucesses may be
ased & the preparation of the product, and the
particular process depends on whether gn sque-
o solution, an emulsion, or a dispersion is
mitielly empicyed. Furthermore, when au ague-
ous salution is employed, the process depends on
whether the resin will remsin in solution when
the solution is brought Inio contact with the
water empioyed o the process or whether the
resin will precipiiaze under sech conditions,
These two tyess af Initlal squesus solutions are
termed “pon-resin-precipitatable” and “‘resin-
precipitatable,” respectively. When bentoniie ix
included in the zquecus soiution of tbe resia, the
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dijusabiiity of the solution without precipitstion .,

of the Tesin s markedly increased, so that a soju-
tion which ls normaily resim-precipitatable may
“become upon the inelusicn cf the benlsnite the
non-resin-precipitatable wype.

In a typleal case where it is desired to emyploy
‘s non-resin-precipitatable solution and o pro-
vice & solution, after dilution with the water em-
pioyed in the preeess, of 5% by weight ¢{ re.:...n
solids, an frutizl selgtion comtaining T0% resm
-solids snd baving a dfutability of at ieast l1e
-twaier) to 1 {solution) by weight s cmplgyed_
Iu 8 typical case whare it is desired to eniploy 8
resin-precipitatabie sclution aud to providg &
suspension containing 5% by weight af precipi-
tated resin solids afier ¢lutian with the water
exployed by the process, an fmitfal selution con-
talning 70% resin solids a::d having & ditutxbility
-of less than 14 (wader) to 1 (solution) by weight
43 peed. Dlustrative of the effect cf bentanite, L a
saiution cantaining 5% o 10% by welght of Sen-
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3% of beaxtonite. When a- suppiemental frre- tonite particles in sspeansion and 3%
- retardant is included in toe product, the amount

.
6 N
by weight
of resin solids in solution, sftor dfttion with the
water employed in the process, is desired, i s not
necessary to use 2n initia] resin soluticn having &
Qitutability of at least 14 to 1, but & solution of &
dilntability ratio of less than 14 to 1 may be em-
pioyed proviced the dllutability raiio is greater
than sbout 4 to L Thus, the bantonite wili serve
t¢ canvert a resin-precipitatable soluticn mito s
non-resin-precipizatable soluticn.

It is to be understood that the resin content of
the solution or suspension zfter the dilution by
the weater in the process may vary widely, for
example, from zbout 1325 to anout 20% by
welght of resin solids, end that an nitiel resin
soluldcn to provide such resin content wiil be
emplored. ‘Thig is glss the case when a resn
emulsion or dispersion is used.

Livewise, the beninniie content of the resin.
water medivry afier the dilution by the weater in
the process may vary widely, for example, {rom
about 1% to 18% by welght of bentonite, and an
initial amount of benlonite to provids st:ieh guan-
tity will be employec. The bentonite is prefer.
ably moistened with sefelent water to swed ¢
before it is incorporated with the resin.water
medlum., When bentonite is employed in the
npper portion of the range, for ezample, aboul
§5, and above, the viscosity of the madium is high
and, with relatively thick products, dificulty may
be ensoumtered in removing excess liguid {rom
the interfelted web wheh & screen is wsed I the
tarmation therz2of. In order 10 cecrease the vis-
cosity of the medium, particulerly when more
than zbout 6% bentonite Is present, & has been
jound that this may be aceomplished by the .
ciusion in the resin-water medium of & snsll
amount ¢f & soluble polyphosphate; for example,
sadium or pofessium hexametavhosphate, telra-
phosphate, or pyrophosphate, soditvun tetraphos-
phate being preferably emplosed When &
soluble polyphosphate is employed, sorme of 1t st
least will be present in the fimished lLesi-cone
verted product. The amount employed may vary
from a f'ew tenths of a per cent. up to 3% O more
based on the weight of the bentonite. The pre-
ferred range {5 from about 0.5% to about 1.5%.
Thusg in a typical case, where an 8% suspension
_of bentornile (gfter dlution by the water {n the
Drocess) was used, angd 1% of sodiurmn tetraphos-
phate was present, ibe viscosity was reduced ap«
proximately to thei of 3,5% beatoniie concen~
tration. In the case where i{he suspension of
Bbre, bentonite, and resin i5 suSiciently concen-
trated so that it Is not necessary o remove excess
waler by a screen, the use of a polyrbosphate s
usually not required since a high vissosity is an
advantzge. _

The process is preferably carried cut by mix.
ibg the resin and the bentonite with the in-
arganic fbrous rasterisl befors the interfelted
web is formed, and in this type of process, the
non-redin-precipitating solution, the resin emul-
gon or resin dispersion may be gdded to tre
bezater, mizing, or sgitaiing tank or head or de-
livery box to the screen used to form the web.
I Cesireq, insiead of using 2 screen %0 forma the
wed, s conveyor or stationary form may be em-
ployed.  Xn this cass, the use of grznulated
mineral woel is advantagesus. ;

In the szse 3 non-resin-precipliating soiution,
a resin-precipiiating solution, or 2 resin emulsion
s usad, the interfelted web after ibs formpativn,
for instance, on the web-forming screen or afior
removal therefrem either before ar after dryng
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mey be treated with an‘u:uw:xs medium con-

-Iainicg the resin and bentonite, Sinee the web

s fomed from & waler-suspension of the inore
ganic fivrous material, it is a “water-lald wep,”
&nd as is usual in water-laid webs the major por-
Hon of the fibers therein are criented in 8 plane
substantially peraile] to the plane of the web or
cheet, If the dried sheet is treated, & may or
muy 2ot be re-vet prior to the spplication of the
resin—carrying medium, but, of ccurse, If a Tre-
ciptteted resin is desived, the product muet son-

-tain sufBclent waler o cause a precipitation of

the resin when a resin-precipitatable solution is
empioyed. Furthermore, if desired, lostead of
treating the inierfelted web with an aqucous
mediin  canteinjng boih the resin and the
bentanite, the Lentonite may be incorperated
with the Swres prior to the interfelting step or
subsequently thereto and efter drying, the prod-
uct may be treated with an agueous scjuHon or
emuision, for example, by spraying, dipping, or
passing the solutlon or emulsion through the
product.

When a resin-precipitatable salution is 2P~
plied to the interfelted web, whether it be on
the forming device or subseguently, the water
astociated with the web and the displaced water
is drawn through the web as filtrate. Sinee the
presence of the water in the web ralses the
amount of weter in the resin solution ahove the
eritical dilulicn ratio, the resin s precipitated
from the solution and is dispersed throughout
the wet web.

The intertelted web of morganic fibrous mate-
risl, whetber the resin be associnted with the
Obres prior to the farmation af the web or there-
arier, Is advantageously formed gn tae screen of
an Oliver Slter or other type of revolving screen
equipped with vecuwn compsartments, but, it de-
sired, the web may be formed on the usnal
¢ylinder type of paper machine or on the screen
of a Fourdrinier machine, Therenfter, the wel
is subjected {o the action 9 a pressure rol or
rofls In order to compact {t to some extent and to
smooth the suriece and, after the treatment with
the bentonite end resin as described, the inter~
felied web is dried and heated to convert the
resin to the insoluble, infusible stale. In the
preferred embodiment of the inventian, the inter-
felted web is formed by the process described in
Patent Ko. 1,865,069, except when granulated or
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nodulized wool is emouleyed, the riffie box may oe

amitted. As stated, the use of pressure rolls is
recommended since they serve to establish the
tkiciriess of the product at a predstermined
point. For example, in the preparation of a
one Inch beard, Lhe suction may be applied so
that the stock will Luild up £n interfelted webh of
approximately ore and one-eighth inckes and by
passing under the pressure rolls the thickpess
may be reduced to one {nch.

Wken the siock solution delivered to the screen
conteins the rexin and bentonite, as well as the
Imorzanic fbrous materiel, the solation may foars
and, i this condition is encountered, s suitable
fcem-redteing segent mey be sdded.

The interfelt web Is subsequently heated to dry
the web end convert the resin to the infusible,
Inwiutle stete and the product may be cut to the
desired zize, for examnle, by means of cireuler

discs revolving ai high speed, either before or 7

after the drying and hegt lbreatment. The in-
terfelled material mey be heated by any snifahie

-mearns and the tempera‘ure of the heat-treat-

ment will depend upon e peritoolar resin pres-
eot I the nterislted stimcicre. - Advantegeously,
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-ihe wel interfelled web is placed upom pallsts

which support 4 n & £a4 form and mre deagned
to zpart to the web & smooth Azt surfasce. The
pallets are placed on cars and the ears in turn
are plated in a drying vunnel The dryirg tunnel
is usually kept at a temperatare of between 250°
F. and 330° F, & preferred range being between
300° F, to 350° P, At ihis temperature, the wailes
is evsporated aund the resin is conversed 0 the
Infrsible, soluble state. The length of Lime of
heat-treatment {5 & function of the temperziiire
exployed and usually reguires thres hours or
mare,

When the irnterfeltad web contatws u resin
wkich is sclnble in {he residuzl water associated
with the web, there Is e tendeney during the dry-
Ing cycle for guch resin to migrate to the outer
surisea. This migration results & a producs thet
ka3 3 strong ouler crust but & softer inner core.
While such a product Is et times desirzble, the
use of bentonite hag the farther advantage when
2 preduct having 8 substantizlly wmiterm disiri-
bution of resin s desired, since whes using sueh
selusie Tecin, the bantonite recuces the amount of
migratien so that from s praciicz! standpoint
very lftie occurs although there usually is a
slizht increase o resin concentration on the
odier surisce. This glight inerezse is benefcial
snce It des in the particles of fisre very come-
pletely and provides a Anished product whicr; is
ezsizr 0 hoodla, IS Zogl, iooeosds whese hme
product has beer eut to size before conversion of
the resin, thea the slight migration provides g
product In which the surfescs theres! including
the edzes apd ends are neatly ssaled,

Rezardless of the particular form of aguecus
resin medium employed, it will be desirable to
recirculate the water removed through the
screen.  This is partiewlarly important waen s
nen-resin-precipitating solution is employed
gince the resia and bentonile content of the white
wzier remeins substentislly conerant. Such a
sofuticn is perelly relatively mastable and there
Is 2 tendency for tne resin tpon standing to sepa-
i {row the soluticn. The use of beatonitz in
soch a solotion, however, makes i possible to
oblzin resin solutions stable over a period of
maozhs end, {0 fact, the stability of such 2 soln-
lien increases upon aging., The smbility im-
Daried {0 such s sclution by the bentoxnite, there~
fore, makes % possible to recover and reuse the
white waler,

As stzied previously, one oviect of the invention
Is 0 orevide e Tesingus comnposition comprising
& soluble thermosetting resin in solution in an
agoects medium and benton’ta wnspended there-
in, whizh cempiniiion s useasle in the produc-
tics of iosd’zting material. In making such &
compomiton, i is desirable to first spspend the
bentonte b water W swell it ans than to incor-
porate 1t with the resin soltlion. The concen-

stans of bentenite and resin in the solution mey
correspatd o those of the solution to be used in
tre production of the insulating matesial stch,
for exanmle, 25 those given ebove, but it is advan.
tazsics to make g core ecpesmirated salition,
for example, a =luticn contaicing from 20% to
507 af resin ene from 3097 to 404 of bentonite
and then to dllme this sojution at the time of
its use. The presence of the Lentonite stahulizey
the resin #s hereinbefore desyiitied

Considerable modiication is possihle in the
broportions ef ihe constityents of the insulating
raierial af the inventicn, as 3mall a3 g the steps
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high fexural sirength, hect and electricnl in-
sulefng valpes, fireprecotness snd waterprooiness,
comprising in the form of gt interfelted web, an
intimate mixture of inorganic fibres selected from
the group consisting of glars wool, mineral woal
and ssbestos fibres and mixtures thereol, be-
tween sbout 2% and about 18% of bentoni’z and
between sbout 1% and about 10% of & syntietic
thermosetting condensation product sclected
from thae group consisting of phenol-formuldz-
hyde, resorcinol-formalderyde, ures-formside-
hyde aad turfural-iormaldehyde condersation

" products in the infusible, inscluble siate, said

bentonite and sald synthelic thermosettlng con-
densation product being molecularly interspamsed
with esch other, at least 2 Iraior portion of said
inorganic Sbres being oriented in a plane substan-
tially parallel to the plane of the !nterfeltad web,
end said bentonite being present in an amount in
excess of said synthetic thermosefting conden-
sation product.

2 Tre product of clalm 1 wherein the syn-
thetle thermosetting condensation product is &
phenol-formaldehyde resin.

3. The product of claim 1 wherein the or-
ganic 2bres ase mireral wool £bres.

4. The ptoduct of ciaim 1 wherein the. syn-
thetle thermosetting condensation product is a
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phe.nol-tormaldehyde resin, and whersin the In- ’

organic fibres are granulated mineral wool Gbres.

5. An insulating material characterized by
high Sexural strengih. heat snd electrical M-
gulating valves, Areproofness and waterprooiness,
comprising in the form of en interfelted wedb, an
intimate mixture of inorganic fibres selected
from the group consisting of giass woal, mineral
wool and asbestos Shres end mixtures thereof,
petween about 2% end about 18% of benloniie,
petween sbout 1% and about 109% of & synihetic
thermasetiing condensation product selected
from the group cansisting ot phenol-formsalde-~
hyde, resorcinol-formalidehyde, urea-formslde-
hyde and furfural-formaldehyde candensation
producets in the infusible, insglubie state, and 2
soluble alkal metal pclyphosphate, said penton-~
ite end said synthedic thermosetting condens2-
tion product being molecuiarly {nterspersed with
each other, et leasi & major portion of said in-
orgaric fbres being oriented in & plane substan~
tisTy parzllel 1o the plrane of the interfelted weh,
and said bertonite being present in an amount
in excess of s2ld syntbetic thermasetting con-
densation product.

6. The product of claim § wherein the syn-
thetic thermosetting condensation product Is &
phsnol—formaldehydc resin: wherein the inor-
ganic fibres 2re mireral wool Abres, end wherein
tae coluble polyphosphate is sodium tetrapdos-

phate.

7. An insulsting material, characterized by
=igh flexuzs! strengih, beat end electrieal in-
Lulating values, fireproofness end waterproofuess,
ccmprising, in the form of an intertelted web,

40

wool and asbestos fibres and mixtores thereof,
between about 2% and ebout 18% of bentonite,
between about 1% end about 10% of & syntaetic
thermosetting condensation product selecied
from the group coasisting of pkenci-{ormalde-
hyde, resorcinol-formatdehyde, wea-{ormelde-
nzde end furfurel-formzldehyde condensation
products in the infusible, insoiuble state, and
zine ammonium phoesphtle, said bentonite, sald
synthetlec thermosetting condensation product
end said zZine ammonium phospbate being molec-
ularly interspersed with each other, at leest the
major porticn of szid inarganic fibres belng ori-
ented in a plane substantislty parallel to the
plane of the interfelted wed, and sald bentonite
betng present 1o an axeount in excess of sald syn~
thetic thermosetting condensation product.

8. The product of claim 7 wherein the s3D-
thetic thermosetting condensation product is a
phencl-formeldehyde resin; and wherein the in-
organic fibres are granciated mineral wool Sbres.

g, The product of claim 1 wherein the inor-
zanic fibres zre a mixture of asbestas fibres and
mineral woal fibres.

10. The produst of ¢lalm 1 wherein the inor-
ganic fibres are g mixture ol asbestos fibres shd
glass wool fibres.

11. The product of claim 1 wherein the inor-
Mﬁbmmammotglaswoolﬁbm
and mineral wool fibres.

FREDERICK H. ECLLENBERG, J&

REFFRENCES CITED

The {ollowire referenres sre of record o e
fila of this patent: ~

UNITED STATES PATENTS

Number RName Duate
300546 CATEY o e o o JUDE 34, 1884
1,160,362 Baekelend oo e Nov. 18, 1913
1,887,726 TWebeT cocuaaasme Nov. 15, 1932
1,945,087 Bouiers ——.—w————u- Feb 27, 1834
1969156  Schuttler ceemveme—- Aug. 7, 1934
2,011,915 Seizle . Aug. 29, 1835
2,040,345 ~Tctor et el oeeee. May 12, 1936
2,101,449 PAILY coavm—amamm—me DEC. 7, 1837
2,122,514 CIOCKET coeoamamea- JUI¥ 35, 1928
2,184,316 Plummer ceeeecae—— Dec. 26, 1339
2,2852%2 ERIETS o e e MEBT. 26, 1940 °
2,221,420 Clarvoe et sl - — Nov. 12, 1946
2251236 Shipp «-- . Aug. 5, 1941
2,266,638 HBUSEr commmam—o D2t 16, 1941
2,298,295 Byatt ceee——aeee Oct. 13, 1942
2319033 Bernsteln et al .. May i, 1843
2,330,106 Bernstein et sl Sept. 21, 1943
2335102,  Bagin .- . Nov. 23, 1643
2,245 541 ,Caasel oo PeD. 29, 1944
2,545,968 tFiedler o awem—oaw APL. 4, 1944
2,267,181 Bernstein et al . Jan, 16, 1945
2,376,595 Koad .. . May 232, 1548
3376,£87 Golastein et i, ... May 22, 1945
2,396,688 Goldsteln et 61 oo May 23, 1945
2,385,384 Schroy e Bept. 25, 2845
2,502,65 Couartright eoeemamas 28l 14, 1950

»~

g g - qea ‘e
e e e I T e s



vi !,..n-e..mA“

11 EARRE 12

Bt

Eia i SO

=P ab-ond BT,
12

Certiﬁcate of Correctio.n
. Patent, ¥, 2,633,433

March 31, 1953
FREDERICK H. HOLLENBERG,
., It is hereby certified thnt STTor appears ip, the printeq Specification of the
3 above numbered batent requiring Correction ,¢ follows;
Colump 7, line 66, for “Interfepy» read interfelteq 5 column 8, line 67, for
“core™ read More;
and that the saig Letters Patent should be read ag corrected above, g that the
Same may conform the record of the cage in the Patent Office,
igned ang sealed this 73}, day of July, 4 D, 1853,
* [SEAL] T
THOMAS p. MURPIy,
Assistany Comm isstoner of Patensy,

L~ TN e

s -
MRS S e

- Certiﬁcate of Correcﬁon
Patenteg March 31, 1953 :

- . Patent N, 2,633,433
D {CK 1. }JOLLENBERG, JE,
It §s hereby i

PeATS that, 5 mistake hag been made in the !
batent ang , showing hag been made that

occurreq jp good fiu'th 2nd was not ¢, fau

Tequiring correqt; on as

uch mistake ) /
It of the Patent Office, saiq mistake

Columy 7, line 51, for “Patent No. 1,865,069

The saiq patent

ERA LR
should be read ag though Corrected a5 i
180ed and geqleg this 7th day of July, A, D, .

follows:

o . N Rt o~
L

]
el . ]
P THOMAS 7 MURPRY, - : ;
IR o . Assistans Uommz'sez‘onerofl’atenk. )
ST DL - |
o ) T~ '1_:.: - LT f
*—‘qnm%-??m_mum. ; ™ y;
IR TR . ST TR Sl
! e . . ) T ¢ o 2
froeeld Ve o ST e FR IR
‘./



