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INSULATING PRODUCT AND ITS MANUFACTURE b r b substarsy
) M AN g o shrinkage of the product cn dinyirg  Shrizkugez is ¢&i-
Paul S. Denning, Kisdninice, Fla., asizror to Johas ously objectionable. A mass of periite alone d

Manville Perlite Cerporation, a corporation of Illineis. ittt '
No Drawlng. Filed Sept. 13, 1935, Ser. No. 535,105 b‘ubslantfaxly snnnk_nn drying because the granules of per-
o 25 Claims.  (CL 162—171) - fite are in substantal contzct with the surrcunding Zrad-
: vles and since they act as though they were gezeraily
This invention relates to thermal und acoust'cal insulat- spherical in character, they provide interstices in which
irz materials and their manufacture .the fibers may lie without incressing the velume of O
The product is esentially expunded periie beld to- 30 mass over that of the perlite alcne: znd drying out of the
gether by a network of fiber pref rably treated w.th a tack vialer held by the fibers Joes not, therefore, rescit ia
increasing substance to increase the ecctive ‘engih of shrinkace of the product.  The tzem “gencraily spherizal”
the fiber by increasing the mutual friction or tack’ of the  is employed to Jescribe the nature of the contacts be-
fibers. The product may be made mest ccenornically tween granoles rather Jan their literal shzpe. Like
from an agueoes sturry (which is urexpectedly free filter- spheres, they contact in points rather than in surfazes
inz) by various apparatus including those uwd in making v.herein capillarity would operate to bold water and
paper and fiber board, but rhis ceoncmical method of mak- lereby resist de-watsring; and itke spheres they prowids
ing departs fundamentally from comentional methode spaces where fibers may lie without increasing the volu—e
heretofore used for making thick fiber board. _of the mass of granules zlone. stually, the granul
‘I'se nzture of the invention and further detzils thereof 20 may have (but not alwaye) numérces points proiecting
may be readily tndastood by referesce 1o jlustrative from them (czi'zd “rabbit ears” in the trade) which have
* products ard their noothods of manufacture hereinafter the same cffect as spherical surfaces, of limiting contasts

Tt
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described, " to poinis rather than surfaces. )

This application ¥ a continuation in part of my co- __  The fibers. on the other hand, zre maintained by the
pending applications < zr.al No. 41,533, filed July 30, 1948; =7 perlite particles in the form of a2n oper ne! work ard
Serial No. 370,415 u: d Serial No. 422,696, now all aban- held against secrezation which would retard de-waterizg

doned. The said co-pending applications muinly claim The parlite particles provide such 2 fine graired texture

various {eatures of the product and methods of manu- as to lzave no laige voids where a substantial large num-
facture. ’ ’ ’ ., ber of fibers may collect 213 block the voids and interfere

29 with rapid de-watering. The opea texture of the £r
net work maintained by the parlite znd substarntial absecce .
of burching or scgregation of the fbers, is further re-
vealed by inability of the ficers to retain or hold a std-

‘I have diszovered that expanded perlite even when as
fine as that used in the illustrative produects of this and
the-above parent applications is very free Altering, thut is,
it de-waters quickly, This is imrortant in the illustrative

metFod of making the product wherein the solids are dis- . stantial amount of water during the de-watering proessss, oy
persed in an aqueous slurry of pcurable consistency 73 as compared with products in which a substantial number
(though of vusily greater concertration than cenventional of fibers are close together. The proluct may, therefore,

fiver scurrics used in the manufacture of fiber hoard and - be de-watered to what is termzd a “dry” condition, leavicg /
the like) and then formed and de-watered.  Such a sturry . mach less water to te removed by drying with heat.
may b2 very rapidly de-»atered as comparcd with the 20 Excepi for the foregoing consideretions and those naxt

time required to de-water the fiber shurry (with or with- enumerated, the fiber may be varied from the above iloes-

out other ageregates or fillers) heretofc re used for the trated ratios. If increased, it provides some increass ia
forming of fiber board. This is a prop:rty peculiar to strength but with sacrifice ~f izsulating effciency, coa-

perlite as compared vith other insulating aigregates such, combustibility 2nd rapid dz-watering properties and wizh
for cxample as exfoiiated vermiculite whizn is very slow 4= increase in cost. For example, if the product has as kizh
filtering (regardless ¢f particle size) due to the multitude as 30% by weight of vcgetabie fiber (such as newsprict)
of contacting flat faces and lamina cheracteristic of ex- it begins to lose some of its rapid de-watering spesd.
£o'i4ted vermiculite.  As stated above, the product is es- With 20% by weight of newspiint, the product has ade-
sentielly a mass of expand--d perlite particles contacting = quate strength, ie., a modulus of rupture of 45 pouads
cach urher only in limited arzas suffic’ent to preve i shrink- gq Persquare inch. - . :
age yet leaving the mass “open” to receive the fi%er net- Ratios by weigit between the fiver and perlite vary
work or skeleton without impairing rapid de-wotiring. with the natere and density of the fiber. The controliing
The amount of fiber used is gencrally small compared to relationship is actually the ratio between numbters of
the Jarge volume of perlite (one illustrative volumetric individual fiters and the numbers of particles of fire
ratio being abeut 5 or 7 of perlite to 1 of fiber). . 55 perlite, but there it no practical way of counting eitber

Preferably, the proportion of fiber is limited to what is numbers of fiber or perlite particles. Hence, in de-

ecessary to give adcouate strength to the product, be- scribing the invention the ratio can bte best expressad
cause additional fiber would unnecessarily reduce the de- cither by volume, or preferably by weight for each specife
watering or filtering rate. Since the fibers Yie mainly in fiter or other varizble constituerts. The preferred ra-
the interstices between the pranules of werlite, the fiber g tio (fiber to perlite) by weizht of mewsprint and simiizr
do=s not substantially increase the volum: o the product wood or vegetable fiber is about 20-30 parts by weight
over what it would be with no fiber added. Tn one type of fiber to 70-80 parts by weight of perlite, but for the
of expanded perlitc granules of which abeat 705 are same number of commercial asbestos fibers (for exam-
minus 16 and plus 50 mesh. about 4855 of "¢ .atal volume ple) as paper fiber, the weight of the asbestos fiber woc!d
comprises voids hetween the granules.  Thls means that gg be-much greater because asbestos has a high specific gravi-
fisar equitalent to about 48 of the tots' vo'ume of tkhe ty and it is not practically possiola to sub-divide asbestos
perlite might be added withcut increasing the volume of into its ultimate fibers, a “fiber” 2ctvally comprising 2

the final product over that determined by thie perlite alone. " bundle of fibers. Cor:mercial asbestos fiber has a
Actually, of course such a high amount of fiber is not only specific gravity of about 2.5 whereas paper or wood.
fiter has a specific gravity of .6 to .7. Trerefore a

unnzcessary but actually objectional. 70
The significance of avoiding increase in volume over
that determined by the perlite alone is this: If so much

given number (or volume) of absestos fibers is very sub-
stantially heavier (about 4 times) than the same numbter
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or volume of vegetable fibers. As illustrating the dif-
ference in telationship between the various coastituents
when expressed by dry weight of the finished product
and when expressed by volume; in one illustrative prod-

38,042,578

for the mz=ufacture of other products, as, for exzmple,
Plasier an coocreie aoeresates. The fcllowing expanded
perlite g=c=os are also scitable for vse in the instant

process for mmanufacturing the board of this inventicns:

uct comprising by weight, 5 {1) Expznded perlite, substantially 1005 passing
- . Percent through 32 mech and preferably 905¢ passing through 50
Perlite ____. - 60 mesh, Preferabtly, substantially none of it should be
Ashestos fiber oo 20 -coarser thza 20 mesh. . )
Kraft fiter .. 10 (2) Exqznded perlite of which the particles are 65
: - : . 10 mesh and £ner. :
:;Zxﬁx:::ef;f the several constituents by volume is ap- (3) Exranded perlite, 59% of which is plus 65 mesh.
p and 417 mianus 65 mesh, with substantially none coarser
, ercent Iy
Perlite _____ - .- 923 than 20 med - ,
Asbe - 2 Generally speaking, the expanded perlite used for the
Asbestos fiber - 5.84 e o o his invention -
Kraft fiBer oo mmm 323 15 manufacture of the intu.ating board__of this_invention
‘ =T should ke of i grade such that a major portioa, or at

1{ the total volume of the product (including the voids least a substzntial portion be capable of passing through
between the perlite grahules, about 48%) were con- a 20 mesh screea and a substantial portica be of ap-
sidered, the volumetric ratio of fiber to perlite would be proximately 190 mesh grade or finer,
still lower. 09 The term “periite” is uszd herein in a generic sense to

The above volumetric relationships demonstrate that the include rpecite and perlitic vesiculating materials gen-
product is essentinlly perlite and not fiber udulterated erally. e ) )
with perlite.  Further, the circumstance that the product To distzitate the relatively small amount of fiber uni-
will not :upport combustivn (even though all the fiber Se formly threughout the large bulk of expanded perlite
vegetable) demonstrates how well the fibers are separated o5 particles, s2o:1 fiber such as newsprint or other relatively
or isolated from cauch other, and how smell the propor- short vegziz™le or mincral fiber (e.g. glass wool, fiber
tion of fiber actually is. : _glass, asbesios) is prefersbly used. Newsprint  fiber

The illustrative product may be made from perlite (which E=s ©5% advantage of relatively low cost) has an
ore which is preferably too fine for use for plaster ard average le of about 145" with a maximum length of
concrete aggregates. Such ore is generally from minus a4 14, wherezs kraft fiber (which may also be used, though
50 to plus 16D mesh, which results in a high percentace it is more expensive) has an average fiber length of about -
of cxpanded perlite which should preferably not be used 34 to 23", Achestos fiber of 3D Canadian grading is
in plaster or concrete aggrezates. However, the preduct short enou=: <o that about 23 will pass through.a 4 mesh
is not limited to particular ore sizes or to a specific sereen 3od = W B2 reraned on a 10 mesh scresn. While
runge of sizes of the expanded perliie granu'es, except g5 37smia raunt of long hber (vegetable or mineral) can
preferably not more than 2 to 5 percent should be finer also be disz=uted throughout the perlite, it is difficult to
than 325 mesh (i.e. 44 microas) and preferably not more substituta fiber (despite the advantage cf its greater
than 20% should be larger than 8 mesh. However, large strength) eztirely for the short fiter. Long fiber bunches
granule sizes, assuming that there be an adequate range of if it be presest in any substantial amount, and thereby
smaller sizes, are objectionable only to the extent that 44 mukes diffizuit uniform distribution of it throughout the
they may tend to float to the top in an aqueous slurry znd slurry. )
thereby scgregate. The present process, hereir fier de- To obtain sirengths comparable to what would be ob-
scribed, is adaptable for use with crude perlites, but in tained if lo=z fiber could be uscd substantially exclusive-
expanded form in a wide variety of classifications or ly, the short fiber is preferably trreated to increase its
grades of crudes. The particular grade of crude perlitt pytual friction or tack by applying thercto a relatively
ore, 25 mined, often determines the particular grade of 43 imall amocnt of a non-migrating friction increasing sub-
exparded perlite available for the manufacture of the i inle in water. In the illustrative method
instant board. The following grades of perlitic ore and such substasce is preferably added to the aqueous slurry
expanded perlite are adaptable, for example, for use in containing the fiber, in the form of an emulsion or dis-
the manufacture of insulating products according to the  persion to permit distribution of the relatively smail
present process: . ) 99 Smount cver the relatively large surface of the fiber. It

(1) Crud: ore which has an approximate screen anal- tends to collzct on the fibers rather than on the perlite
ysis of 209 plus 100 mesh and 80% minus 100 mesh particles. For convenience such substances will be re-
which produces an expanded perlite having an approxi- ferred to hz:ein as a tack material or substance adhe-
mae screen analysis of 7065 minus 16 mesh plus 50 sive, or binder. It should preferably be non-migrating
mesh (weighing approximately 2% to 3% pounds per 93 g4 that it w?} remain on the fibers and not travei to the
cubic foot), . . surface with the water as it is removed from the product

{2) Crude ore having an approximate screen anal- or concertrzie in the surface of the product on drying.
vsis of 925 plus 40 mesh and 8% minus 40 mesh, This excludzs most true solutions even though they have
which produces an expanded perlite having an approxi-  iacky charecteristics. For most products migration of
mate screen analysis of 93% plus 100 mesh and 7% - 60 the tack s:nstance to and concentration in the surface
minus 16C mesh weighing approximately 3 pounds per layer of thz product, is not desired, though where a very
cubic feot), n . strong and tough surface layer is desired, some migration

(3) Crude ore having an approximate screen anal- may be perritted.  In most such cases, the interior of the
sis of 75~80¢% plus 100 mesh and 20-25% minus 100 - duct would be correspondinaly weaker
mesh, which produces an expanded perlite having an 65 pre L‘.‘ el rrespondinaly weaker. ..
m . P . . It is beilzved that the adhesive incrcases the friction
approximate screen analysis of 91% plus 1060 mesh and betw e fibers and {05 Tesisiance to bei Tled
9% minus 100 mesh (weighing approximately 3 pounds etween toz 1s and their_resislance 10 being pue

A apart. Thus treated, the fiber gives strengths comparable
per cubic foot), S hoce which w h P .

(4) Expanded perlite, the major portion of which to those which uoul.d be ob.t:m}ed with }ong fiber if the
passes a 20 mesh screen and finer with a substantial 70 latter could be practicably distributed uniformly through-
portion 100 mesh, and out the prodact. Uniform ﬁb_er distribution Is vastly more

(5) Expanded perlite, the major portion 65 mesh and important i2 a _product of this character g'.vhxch is essen-
finer with a substantial porticn 100 mesh. tially perlite with only enough fiher to iorm the afore-

It is possible to effect a mixture or selection of various said retwerk or skeleton) than in a product which is es-
gradss, utilizing particularly those grades not suitable 75 sentially fiter and contains various solids or aggregates

— e ———— .
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as fillers.  While it is believed that the achesive substance
acts as a tackifier to adhere the fibers to each clzr, itis

i that some form tindi i mong
rs. and tae adhesive, siace the sold

c
the perlite, the

surface if it be desired to increase the porosity of the

3,042,578

surface for sound absorpuion. - For other uses, surface

¢utting would be undeszilble.

Various binder, tack or friction increasing substances

may be used, deg:ndinz somewhat on the uses and dew

inzredicnts are held in a compact homezgnioss mass. § sired properiies of the grodust. In my said co-pending

The believed tackifyirg action between the jnzradients is applications, tituminous emulsions, sodivm silizate, pitch,

theoretical, and difficult to prove or disprove. Crude bentonite, and various szsias and dispersions of starch
tests have shown that asphalt is attracied more 10 the f- and cements are disclossZ.  Light colored tack substances, .
bers than to the periite. On the other hand, the final such as sodium silicate, s=rch and light colored cements .
board also has the appearan.c of a board coniziring fi-"1¢ and resin”emulsions Bt swspensions are preferred for an T

or and perlite held together by 2 binder. As a rssult ccousticzl or sound insclizion since they wotld not bleed
while it is believed ihat a tacking action between e fibers through or discolor the —zierial if ‘painted.  Emulsitied

_ and the adhesive occurs and very Litic tacking t2ies place asphait has the advant:gs of low cost 2nd it gives the
between the perlite and adhesive, for the purposes of this sroduct excellent water rzpeilency, and, surprisingly, the .
invention the adhesive may also be considered 2s 2 bindes. 55 product will not support <combustion. At very high tem-

In geniszl and independenily of the specifis £ber and peratures boih the usphals znd fiber (if it bea vegetable
tach substance used, the ingredients of which th.s board fiber) will char to a iiz="2zd depth, but the product will
is comprised should be present in amounts by wzizht in not support combustice. nor Will it disintezrate. As

‘accordance with the following approximate psrceniage stated in my co-pending zpplication Seritl No. 41,533,
ranges: eapanded perlite articles, 40%z-807%, fiters, 20 it secms to deposit cn the surface ol the fbers to the
S%PEZ’::IO‘,EJ_and adhesive or binder, up to approximat.ly exclusion of the petlite. This is due to the circamstance
30 T for most commercially atiractive products not thut the product is maizis parlite and the vezitsble fiber .
fore than approximately 25¢ and not less than zpproxi- and asphalt are o separiizd und isolated by the perlite,
mately 5 for most products best exemplifsinz the in- that they cannot transzi: sombustion from cnz pcint to
vention. Preferably, an approximate general formula by 25 another. The same uppises 1o other organic tack sub-
dry weignt for a finished insulating and zcoustice? product siances such as starch z2:3 resins disclosed in s2id co-
js: i . pending applications. .

: ’ " Percent The invention is not Iimited to the specific tack sub-
Perlite coceeea e ———— e e —— 60-70 stances enumrerated, but considerations of -availability,
FiDOF oo m e e mm——— e ————— 1530 20 cost, ctc., practically lirs hem to tuck substznzes which
Tack SUDSIANCE o maccccmcmamem———memm—mm e 10-25 are low in cost and (=@sn the illustrative method of

To avoid too low a strength, the ratio by weisht of mznufactare is used) ars reodily di‘sp:rsib!-: in 2n aqueous
fiber to perlite should preferably not be substantzlly slurry. Oiher solvertscc Jiguid phases for the tzek sub-
than 1 10 4%. A ratio by weight of fiber to perlite of stances are coutly and mzy be more ditficult to disperse,
about 1 to 3 is preferred. " In terms of weigZt of the 33 in water, and they may 250 involve a fire _g'!azarc'l.m
product made with vegetable fiber, this is about 20¢ fi- manufacture, Aside frem the matter of retetively high
P e and 60 10 70% perlite, the balance beizz tzck sub- 0% synthetic resins ccuid be employed. Oze example.
stance. For other fibers the vieight may vary sizhily de- is culeium acrylate, a wziir soluble monomer which be- ™
pending on the characteristics, length, weight 214 strength comes water insoluble. 13 general, however, waier solu-
of the fiber. Insulating board of this character szculd not 40 tions tend to migrate to The.sutfoce on dryizg and tend ..
weizh substantially more than 8 to 10 pounds per cubic 1o voncentrate the tack substance in the surfece. This

“foot; but if a tougher and stronger bozrd be nmacessary is characieristic of mcst *.‘oiuble'tack.s‘ubs'.anccs, and it
weights may be increased to 15 pounds per cutic fcot by has been regarded s true o sodxum‘ sificate.
arezter compression of the board during manufacture. Sgdium silisate in an soueous sciulion hzs long been

“The concentration of solids in the slurry used ia the 43 used g5 2 yasians godects but its uss as aa
illustrative metk.od depends scmewhat on the mzthod of adhesive has hagiofore bz limited Lo thoseprodusts in
manufacture. When the product is formed cn a cylinder which migration of the soium.silicale.to, and substan-
machine or Foardrinier, the concentration of sciids may &l conceatration in the svrface layer of b2 product, ..
be 3 to 855 to make a product having a dry thickness of bas not been ob)cctxon'_-::.g_vl-‘or examglc,.so\_uum silicate
at least cne inch. High rather than low concertrztion of 50 2n used to bond exZotiated vermiculite iz a molded
solids is preferred both tc increase preduction and to or otherwise forrp?& prr‘:;:_uct, but on drying, the water
combat any tendency of the larger particles of expanded therein c.':‘ escaping 10 2 surface carries a_su'bslanual
perlite to rise in the slurry. This contrasts with ttz diluie amount of the silicate to the surface where it is left as
slurries used in the manufacture of conventiczzl fiber the waler evaporates, Tee surface layer of such a product
board and paper in which the solids cannot excesd .02 55 is quite strong and dense 5t if it te lnm:'ned‘oﬁ for any
10 .5%. When formed in a suction mold the concentra- reason the :'emamdcr of r"bf', product, having ivde siticate
tion of solids in the slurry may be much higher than for to bond it, is very wezk. Al in ather products, sodium
a cylinder or Fourdrinier machine. Regardless of the silicate has been vulnerz=3e to the preseace of moisture
method of formation, de-watering is very rapid due to the - and is not.rcgardcd as waisr resistant. For ifese reas rcai\:{gs,
“open” nature of the mass of perlite particles znd 2b- 60 although its adhesive propertics are easeag :, sodum
serce of fiber bunching or segregation. ?Lﬁ:ﬁ%—mg.@i,,m #d as satisfactory tur products

After and dvring forming, the board is lighdly com- in Wi ich substantial mizzucn to ihe ‘surfale is o5jec-
pressed to give it uniform thickness znd to consoiidate it. tionable or where it me¥ e exposed to moisture.

The residuzl moisture (remaining after applicatics of suc- I _have discovered Loz: comial iscovered Ltz com_r_arLT__to all _previous ex-
tion and pressing) is preferably driven out by heat to 63 perience in the use of socum silicate, the sodiuz silicate -
accelerate Crying. does_not substantially_or_ob’cctior igp_l‘yu_q;‘xv‘ to ‘t_he

Wiether the board is dried in a continuous web or = o iace in the present g= oduct, which comprises mainly
cut in pieces before drying, depends on the type of ap- ex _andc L slits, I belizes this is due fo reatiion of the
paratus, Generally it is preferable to cut the web trans- sodium silicate with tae perlite itself which is ar alumi-
verscly at intervals before catry into the drier. The 70 MMM silicate. My presecz theory is that the reaction be-
dricd board is then trimmed to size; and if it be intended twecn the perlite and 1= sodiam silicate ipcreases the
for use as an zcoustical material, the fzce of the ma- viscosity of the latter or otherwise changes’its nature sO
terial may be drilled to provide conventionai scund re- that it migrates less rea7y. Sodium silicate does react
ceiving tecesses, or a thin layer may be cut from the with glass, apd perlila fs 2 glass. Amiong the evidences

75 that SOME reaction does ke place between the sodium
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7 .
silicate and perlite, is thz circumstance that if pure sodium
silicate solution be passed through a body of cxpanded
perlite, en aluminum silicate is found in the filirate.
Aluminum silicztz is a very refrectory bonding agzent

Furthermore, increase in the soda to silica ratio (w -hich. 5 forming machine ! .fxc an Oliver, in ¢ Fourdrinier machine,
might occur in sach reaction) increases the viscosity of  ~ orina s:r::;-!c mo'd. The former two machines while
the sodium silicate, thereby reducing its tendency to mi- et designed to mdke a product of such character or thick.
grate on drying out of {he water. Also, the fact thetin vess or at such spoed, from a slurry of such concentra-
some ¢ases pcrmc acts as a catalyst may explain the un- t>m, are nevertheless satisfactory, particularly consider-
expacizd impairment of its lcndc"cy to migrate. Other 1g izz the great cost of designing a similar apparatus speci-
aggregztes do not thus affect sodium silicate.  For ex- £ty for manufacture of a product of this character,
ample, if exfoliated vermiculite be substituted (in identi- As stated in my co-pending application Serial No.~
cal volume) for the perlite in the illustrative product, 41533, dilution with water beyond what is neccessary to
with no other change, thz sedium silicate will migrate so rzle a2 pourable slurry, is pr.ferably avoided. Even
substantially that the modulus of rupture of the ¢enter 35 with such an abnormally high concentrition of solids
1’ core of a 3" thick slab is reJuced by 4995 over the th> ILustrative products may be readily made to dry thick-
strength of the remaining outer 1 thick picces of identi- pewos of 1 and more witheout difficulty.  Indeed, the
cal dimension. In o similar peslite slah, there is only a :ation on thickness is nnt detzrmined by the time re-
small difference in the modulus of ripture between the ¢ -Ired for dewatering (because even thicker materiul may
center core of the slub and the remaining piczes, indi- ap bc guickly dewaltered) but by that *Fickness whick: may

cating some, though small, migration,

Anothor indication of a change in the nature ¢f the
sodium silicate in assosiation with expanded per rlite, is the
unzxpected resistance to disintegration of the iilustrative
product vnder prolonged souking in water.  So.king in
water for over 2 n.ovh, while softening the product some-
what, did not rcsult in disintegration. After drying, the
product retainad 7376 of its originul strength.  In other-
wise idanticzl products wherein exfolinted vermiculite re-
pleced the expanded perliie, complete disintzgration oc-
curred after socking for 72 hours, As a bending agent,
sodium silicate has been noteriously vulnerable to miois-
ture.
pcrlitc demonstrates a change in character or some new
relationship; and is some confirmation thhl an insolutle
zluminum siliczte bond is formed by reuction between
the perlite and sodium silicate.

The sodium _silicaie &lso serves an ﬁ,gjg_;d__ju,gcw 7
ph/,EOdUCI _be sublected-to ~high tempesatures.  On ex-

osure to high temyperaiures (\»hnch would char the fiber, :0 it the lew fiber conient which characterizes the
.-if it be vegsatable fiber) sodium 'lxcatc fluxes sone ¢ peesznt product, strength varies with the proporiion of
glass of the perlite 10 form a more or “Tess conlinuous finsr.  Where inrulating efficiency is parzmount, prefer-

film to rcinforce—the-preduct. .and_prevent GmTLEraon.
A product of this character will withstand the severe fire

3,042,578
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Its unexpected resistance thereto in association with'

. 8

rezzin the ingrcd?:nt#nto a compact, homogeneous mass.
Aczcording to tae illustrative method of marufacture,

t4s several constitufents are preferably incorporated in an

azsous a:l.u’) wiich may be used either in a cylinder

be most rapidly dried in the drier «{ter de-watering, mate-
ri=? thicker than 1 requiring more than a proportionally
Jezzor time to dry.  Nis preferable, therefese, to form the
bo:rds ot substantially thicker than 177 10 obtain the most
2nt drying and if a thicker board be desired a plu-
of boards mwv be cemented together to obisin the
ed thickness, '
Generally, ths board comes from the de-watering step so
froiv de-watered that it is termed “dry” (though it is not
Iy dry) and needs little or no presting before it en-
L"“ drier.  Generally, a single pair of pressing rolls
-However, it shotld bé Temembered thi the suc-
22 w.ed in de-witering cuuses comprnsvon of the board
to <3me extent through the acticn of atmospheric pres-

3 SETS.

C{ course, »n even greater concentration of solids may

te formed and dz-walered in simple suction molds, but -

5223 mathods of formation are slow as compared with
fo——ation by a cylindsr or Fourdrinier machine.

R o
aZ

no more fiber is used than is necessary to hold the per-
lis= in its formed shepe. If the fiker conizit be increased,

tests specified in Federal Specifications SS-A-118-a, which  _ th= tzck subsiance should also ~ proporti ionately in-
comprises exposure of a 9 square foot area of the product = crezsed, fo obtain thz benefit of increase in strength ob- .
for 40 minutes to an in:pinging flame which raises the tem- tzaInzhie from the increased propertion of fiber. Within
paiature from room teriperature to 1700 degrees F. in 25 li==1s, depznding on the nroportion, lenath and strength of
minutes and then holds the temperature between 1700 de- th= Sher, strenzth can also be increased by increusing the
grees F. and 1706 dercees F. for the remainder (15 min- _ = amountof tack substance.  Excess tack substance (beyond
utes) of the test without substantizl falling apart of the W gy is necessary to obtain maximum strength with a given
\ product. The continuous glass reinforcement formed by Pr¢?0’4r0ﬂ of #iber) however, increases weight and re-
\the sodium silicate, even though the fiber be charred, dr~=» insulating efficiency without any compensating ad-.
prevents disintegration of the product under such heat. vestag®s,
As stated above, the fiber (if it be vegetuble fiber) is .. The foilowing are illustrative examplzs of products
too isolated and is present in too sniall an amount to assist 7 erabodsing varicus tack substances:
in propagation of flame or ccmbustion throughout the Example No, 1~
product. The very large proportion of periiie acts as a ' Percent by weight
barrier to pronagation of cembustion along the Rhers. The Expznaad periite (wei hing three pounds per cubic
depth of penetr-tion of the churring temperatures above FO) e e k—————————————————
_defined, docs not exceed about V4 inchi. % Frer (pulped newsprint)
Of course, non-combuastible fibers such as g!ass fiber, Aszhall (used in the form of an emulsion containing
- ashestos, etc., may be used, particularly if the product be <2-60% asphalt) - ea. 10
intended for t temperatures which would Example No.
nge!.afg__, er, | ; or such as news- Percent
print or kraft is preferzple from the standpoint of ccst Ex021d3d Perlite o oo _ 682
~and easz of distributi~n taroughout the slurry. Nzoprint BT — oo oo oo 2.7
The aforesaid tack susstances while contribu ing dif- Aschalt . 9.1
ferent incidenta; properties to the product, are believed -
tp have the cominon characteristic of increasing the tuck g 7
or mutval friction Letwezn the fibers, increasing their
resistance to pulling znart znd giving the ¢ ‘oduct a strength Y A g—g
{equivalent to that theoretically obiainable with long fber, 25| 25] 25| ‘25
{if the latter could be uniformlv distribuicd throughout the BBy B
product, ar:d of effecting a binding action to com: :ine and !

Insulating product and its manufacture (US Patent 3,042,578, 1962)
ACL Doc 22815 - Page 4 of 8

Published by AsbestosClaims.Law
asbestosclaims.law/library/22815/4


https://asbestosclaims.law/library/22815/4

A product des! vaed to withstard mocerzte ‘cmpcratum
(i.c., 800 degrees F.~1200 degrees F.) com»nses the fol-

lowing:
: Etample N . 8 . )
. - , R Percent
J.xp'md"d perlite oo e e ; 48
Asbestos fiber - - ; 24
- Kraft fiber ... . ' : - 8
Sodmm silicate . - 20

LT 3 042, 578

10

pounds per square inch, a wenaht of 9.81 pounds pcr

cubic foot and is capabiz. of pessing the above fire test.
The above strenzth substansially exceeds whit is neces-

: sary for an .acoustical insulation.

3

other product tm"lc) ing a lower conc:"n?ra!xon of

. so\uu'n silicate compnscs.

. The sodium silicate :mplm ed was 6 to 10 P€. concentra- 19

t.cn with a soda to silica ratio of 1 t0 3.36. Although the

kraft fiker chars at the tempzratures to whizh a board of
this character is exposed, it prowdcs a good wet strength
during manufacture. |

Other cr'mpl\.a are described in deu'l in said co—pcnd-
ing application Serial No. 41,533,

If the tan color resulting from the use of a<p‘1=lt as a
tack material be objectionable for any rezson, as in an

accustical insulation, lighit cclered tack substances such - o
zid co-pending =

as sodium silicate and chose disclosed ia =,
application Serial No. 270,415 may be used. One mate-
rial using smrch as a tack substance comprises: .

" Example No. 9

Expanded perlite =enmmem- -
Fiber com ool - ; 22
Cooked starch Locccwmionn -. 10

" Ti.: ahove prodict u,ufhs 6%5 to 7V2 FC"’Ids per cubic

foot zod has a maduius of rupture of 50 to €0 pounds per 3
" square inzh. Rouzhly, the ratio of starch to fiber is about .

0.4 of a peund-of Slarch per pound of fiter; w hile as lit-
tle as 5% of cooked starch may be used. beter strengths
are obtained with 10%.

Other examples using starch are as foil >as:

Example #13
Fxp.,nded'p: rijte. percent._ €0.0
Pnpu pulp fiher. ¢o 30.0 40
Starch.oeo_... 1.0~ -
Modulus of Rup ] 1 71_5.78

The sterch gives Lnﬂ:pected water resisiance: Pro-
loriged “soaking ‘of the product in water for threc weeks
results in only slightly. softening of the maszrial.
water resistance may be obtained by the zddition of a
water repellent material such as a resin emulsion. Addi-
tional water repellent substance used for an acoustical
touord should, cf course, be limited to a m2tzrial which
will not objectionably discolor the board. Cae suitable
water rcpellent substance is an aqueo::s emulsion of a

_ vinyl acctate polymer.

In addition to its advantages in a product sub)ect to
high temperatures sodium silicate, becaus2 of its-light--
color mi:y zlso ‘be advantageously used as a tack sub-
stance in acoustical installation.’

= - 'To insurz adequate reaction between tha sedium sili-

cafe and lhe perlite, the concentration of the former
should rot be below 4 degrees Beaume. Indeed, if the
concentration s below 6° BE. The ma
yass the fire test specified above. The prefencd concen-
trction is 10 degrees Bé.  Cencentrations in excess of
15 degress Bé. would iacrease cost and weizht and serve
ro usefs! purpose. - )

50

15

Examp’e No. 15
‘Percent by weight
E!p'mded perlite (ucxgh'ng 3-314 pounds per
cubic foot) emmeee-
Fiber (pulped newsprint) oo ccemceeas 20.81
Sodium silicate, dry (introduced as 8 dzgrees Bé.
solution) —.-. - 19.90

The above product has a modulus cf ruptare of 79.93

-pouzds per square inch, weighs 9.11 pounds per cubic

f.)ut and will pass the above fire test.

A third preduct ﬂmp.oymg a sodium siliczte solution ’

"of minimum con\.cn;ra:'on (4 degrees B solutxon) com-

prises:
E.mmp[e No. 16
Percent by wcxgh!
'Exp..ndcd perlite (-'-cx"hm" 3-34 pourds per
cubic foot) ... -- 65.85
Fiber (pulped newsprint) v e 23.11

Percent by weight o5
8

Sodium silicate, dry (xmroduccd as a4 d: *rec Bé.
solution)

Such a product has a modulus of r'..p*ure of 61.11
peunds per square inch, a weight of- 7.86 pounds per

0 cubic foot but f;u.ed after 18 minutes” exposure to the

(7}

Greater 45

fire test. While the latter strength wouid be sufficient

for an.acoustical insulation, if the board were not super- -

ficially trimmed, such a Jow conceatrztion of sodium
silicate results in some migration to the surface with the
result that if supzrficially trimmed, to eapose the maxi-
mum open pores tha strength would be less.

Another product emboedying asbestos fiber with sodium
silicate as a tack substance cemprises:

Exarple No. 17

Perl e Tooona —— -

- Asbestos (5D) ﬁoer — . e 24
Kraft fiber i : -~ 8
Sodium silicate : ; - 20

. The expression SD above is a Canadizn <tzndard classifi-

cation for an appropriate typz of commercial asbestos

~which generally identifies the character of fiber by fiber

50

:2rial will not 60

The iv lo\vmg are illystrative products emtolying so- 65

dium sitirate as a tack substance:
Example No. 14

) Peozent by weight
Espanded perlite (weighing 3 to 314 pounds per
.cubic fOO) mmlmmmceen

Bé. solution) oo . 23.37

: 5672 10
" Fiber (pulped newsprint) . ___________ 19.91 -
- Sodium silicate, dry (introduced as a 10 dezree

Kraft fiter .

length ete.

Su-.h a product may be made by tke above described
methed from sluiTy containing 5% sclids in which the
solids compr.:e:

' Percent by weight
60

Perlite ___.
= "Asbestos” fiber --- 30
______ 10

Proportions of the several constituents may be varied
considerably in relation to eacii other, but for products
having generally the physicel properties of those given
above, the constituents should preferzbiy pot vary sub-
stantially more than the following: Perlite 5% above or
below th t given above; kraft fiber not substantially more
than 2% above and below; and sodium silicate not more
than 4% above and below. The asbestos fiber may vary
between 15 and 35%5. However, to obtain the advantages
which chould ensue with an increase, for example, in

..fiber,- the tack substance should also be increased and

The above product has a modulus of repture of 106.8 75

vice versa. For, in order to obtain the increase in
strength which additional fiber should provide, there must
be an increase in tack substance. On the other hand if

. the fiter be reduced, the tack substancs can be corre-

spondingly - reduced without causing .;ddmonal loss in
strength.

Consvdermo the various practical uses of the product
and the strengtas desired zor such uses, a 10 degree Bé.
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soditm silicate sclution will provide the - maximum expzz2ed perlite to a slurry contzining the fiber gan. aque-
" strength ncoessary for the major types of uses and a oos £y of zbout 1.5 to 2.5% fiber concentration) with

great surplus of strength for many usss. Such a con-
centration, using tha same ratio of fiber to perlite.as

Ziiingz action so thzt the periite particles are fully
=d. For example, the perlite may be added to a

above, resul's in 23% of solid scdivm siliczte in the 3 ool or vertex of the fiber stcck' which fc:ds into
product.  Besides providing adequate sirength, if the prod- the Bead box containing the comventional egitator and
uct be exposad to fire, enouch scdium silicate is in the feelar. The tack substance (e.g. cmulsxﬁcd' asphalt, so-
product to form the supp'ementary reenforcing glass de- Cdimm sTlicats; c!s:.)'may 2lso be added to the vortex lo
veloped on exposure to fire.  Aside from the matter of  be t=erouzhly distributed !_hrcughc-ut thc. f_urmsh.
increase in cost resuiiing from increasing amount of so- j9  As stz:2d zbove, the unigue chiracteristics of the ex-
dium silicate, i0o much sodium silicate is not desirable pzndzd perlite make possitle the high concentration of
in products designed for maximum resistance to fire be- | s0li3s in ike furnish, tue hich prgportion cf pe{Iitc in
cause too large an amount of fluxed class in the product the prodoot, and the ready de-watering and great lhnckr{ess
may cause hizh internal stress, resalting in warping or tc viich the board may b2 munufactured and the high
cracking of the product on cooling. 15 spead of formation.
Wilile there are various grades of sodium silicaie . O=vicusely the invention is not limited to the details
" (varying in their soda to silica ratio) the least expensive of trative embodiments thereof since these may
comiercial grade (having a soda to silica ratio of 1 to e s v modified. Moreover it is not indispensable
3.36) is satisfactory. that ail featvras of the invention be used cojointly since

Except for high temperature thermal insulation (ie. op vi-io

feztures may be vsed to advanlage in different
temperatures of 300 degrees F. and higher) and products

tipns and sub-combinations.

f

in which vezetable fiber is objectionable for other reasons, © Hzvng deseribed my invention T claim:
vegetuble fiber is preferably used both because of low 1. A thermal insulation molded from an aqueous slurry -
cost and because it facilitztes manufacture by low cost 3 ng esserntially of about sixty percent by weight

mzthods. For temperatures of 600 degrees F. to 1200 =2 pariicle- of expanded perlite substantially none of
degrees Fo encountered in industrial insulation such as wkizh exceed 2U mesh in size, said perlitz being héld in
pipe coverings, it may be desirable to replace part or all k2 form of a substantizlly thick sheet by a network of
of the vegeiable fiber with mincral fiber such as asbestos stort zhscrbent vegetable fiter comprising about twenty
and glass fiber. Tieferably some vegetable fiber is used t by weight of the dry incredients, szid fiber having
to give increosed wet strength.  In produsts of this char- 39 zicerted con its exterior surface asphalt deposited thereon
‘acter scdium siticate is preferable as 4 tack material.

=z ziphzlt emulsion to increase the mutual friction
Between 300 degrees F. and 600 degress F., vegetable of t52 £birs, the asphalt being substantially entirely de-

fiber ‘can be used if there be no objection to slizht local posizad on the exterior of the fiters but being insufficient -
or superficial charring in the regions where the higher

“in zrmacunt to bond the fiters.
temperatuses are enccuntered, 33 2. Aszn article of manufacture, an insulating material
While the product might be made by other methods esszrtially of particles of expanded perlite held
than the above described slurry method, these are re- . cl22d form by a network of short fiber substantially
garded as less cconomical.  Substantial and unexpectad distributed throughout the mass of perlite, the
advantages accrue frem manufacture on a Fourdrinier z of 65 mesh and finer particle size with a
machine: (1) the stock or furnish may be more concen- 1 proportion 25 fine as 100 mesh, said perlite
trated, as high as 8% solids, an unbelievably high con- comp z not less than atout 605 of the dry weight of
centration, the limitation on concentration being not the prodoct, the fiber comprising not more than about
the difficulty of de-watering, but the flowability of the 20% of the drv weight of the product and having on its
furnish, with higher solids-concentration, the furnish surfzces not more than abeut 2055 of the dry weight of
might not flow with sufficient readiness; (2) because of 43 the product of bituminous zdhesive substance which in-
the high rolids concentratien, largr perlite particles can creases the mutual friction between the fibers to give the
be included than could be used in a less concentrated predust a strencth analogeus to that which would be ob-
furnish because of their tendency to float to the surface; tzinztlz from long fibers.
and (3) an opporturity is afforded for removal of a sub- 3. A thermmal insulation consisting essentially of not
stantial amount of water by natural drainage while the 50 less then akout 60% by weizht of fine particles of ex-

board is on the wire and before it reaches the suction panded perliic of 20 mesh and finer particle size with a
boxes. -

suhatzntz] proportion as fine as 100 mesh, said perlite

To make a 1” thick finished product, the furnish is being keld in the form of a substantially thick sheet by a
flowed onto the wire (which is a foramincus surface) at network of short fiber comprising r.ct more than about
about 2%2" in thickness. Even before reaching the suc- 33 2072 ©y weight of the dry ingredients, the velumetric
tion boxes (a distance of about 20 feet, traveling as fast raiio of purlite to fiber being not less than about 5:1, the
as 9 f{eet per minute) it has de-watered itself by natural fiter telsg substantially uniformly distributed in the mass
drainnge (i.e. without sucticn) to a point where it is of perlitz but being tco short themselves to provide
practically self-sustaining (i.e. deckle boards are no longer adequaie strength, and an amount not exceeding about
required w0 maintain the margins of the wet board). In 60 20%% of the dry weight of the product of bituminons ad-
passing over the suction boxes and under the pressure hesive substance on the ex‘erior surfaces of the fibers to

o

and gaugs rolls (but before passing into the driers), the increzse the mutuzl friction tetween the fibers to pro-
material comes down to about 1" in thickness (c.g. about vide adsquate strength.

1.04”). 1In the drier it shrinks about 346" in thickness. 4. Tke mzibod of making a substantially thick insula-
Absence of substantial >hrinkaze is due, as stated above, 65 tion bezrd or the like utilizing a continuously moving
to the circumstances that the product is substantially feramincus surface which comprises forming, with mixing.
entirely perlite particles in contact and that the fibars an agueous slurry of pourable consistency and containing

lic in the spaces between the contacting perlite particles. zbout 35-3% by weight sciids consisting essentially of
If due to the high concentration of solids, the surface (1) experdad perlite substantia’ly none of which is larger
texture of the stock as it lies on the Fcurdrinier wire, is 70 than 20 mesh with a substantial proportion as fine as 100

rough, this rcughness may he completzly removed and mesh, {2} fiber, and (3) a small amount not exceeding
a perfecily sriocth top sa-face produced by gentle pud- approximatzly 25% of the dry weight of the product of
dling of - surface of the stack on the wire before it a pex-mizrating adhesive substance, the volume of per-
reaches the suction boxes. Iite beinz at least 5-7 times that of the fiber and the fiber

In mixing up the furnisk it is advantageous to add the 75 being short so that during mixing the fiber may be uni-
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formly d’stributed throughors tSe much lzrger volume of
perlite in the shury without arpre=zble bunching, contain-
ing the mixing until unfarm: Esribudon of the fiber is
cbtained, then while the cocstzussis zr2 in uniformly
distributed condition in 13¢ s'zory, formiag a mat on scid
foraminous surface, dew 2i2r’=7 the same, sald fiber being
he!d in scparated corditicn duri=g dewatering by means
of the perlite to obtain rap’d devatering, ard then cry-
ing the mat izto S2ard ferm.

5. The method of makirg a 25k fidrous beard, or the

Tike, on a foraminous suppest wich compriscs making an
aqueous slurry having 2 solils content concisting essen-
tially of approximately (1) 657z expandad ocrlite, (2)
209 newsprint, and (3) 207 emzIs’fied asphali, the con-
centration of solids in said slurry being nct less than sp-
proximately 3% by weizht but pot greater than approxi-
matcly 895 by weight, formirz e said foraminous sup-
port a relatively thick layer frem”such slurry of such
thickness tha: when dry the produst will rot be substan-
tially less than one inch in thitkness, dewatering said

layer by removing the water throioh said support until the

particles of perlite are in subs:zntial contact with each
other, and drying said layer to r2move residual moisture,

6. The method of manufastusing a fiber-perlite board
comprising the steps of form s 3 a slurry consisting esser-
tially of fibers, expandad periite particles, water repel-
Iert organic blinder and water, sz*d s'urry having a solids
znge of 2.87:-8% by
weicht, said expanded perlits compiising about 60%-80%
of the dry weight of the formad board, said fibers com.-
prising atcut 35%-1552 of tha Zry weight of the formed
board, and s»id binder comprizizz a substantial portion
of the dry weight ¢f the farmed tozsd, continuously forme
ing a wei mat of said sclids a=d drzining the water there-
from, and removing the residual moisture in the mat.

7. The method of forming liz=t weight iasulating ma-
terial utilizing perlite containing a substantial portion of
particles as small as 100 mest, comprisirg making an
agueous slurry having a sol’ds content consisting essen-
tially of perlite, sbort fiber, a=3 wzter repellent organic
binder, the ratio by weight of p2ci™te to fiber being at least
approximately 3:1 and the amonrt of water being suf-
ficient to form a slurry having a concéntration of sclids
in the range of approximatcly 3<2-15% by weight, mix-
ing the slurry to secure uniform distribution of the fiber
throughout the perlite, placing the slurry upon a forami-
nous surfaze to permit the water 2o drain from the solids
deposited thereupon and the fiers 1o lie in the interstices
between the perlits particles and be held thereby against
segregation during draining o of the water, and removing
the residual water by drying to reader the binder effce-

tive, .

8. The method of manufactering a fibrous perlitic
board comprising the steps of forming a slurry com-
prising fiber, waer, and water repellent binder, adding
expandcd perlite thereto so as *2 furm a slurry having a
solids consistency in the range of zppreximately 3%-8%
by weight, the approximate raczes of percentages of the
solid ingredients being 355¢-15% fiber, 605%-80% ex-
panded perlite, and 556-107¢ binder by weight of the
solids of the ultimately formed <ry board, most of caid
perlite particles being capatle of passing a 20 mesh
screen, transferring said solids ie the slurry to a continu-
ously moving foraminous suppest to form 2 mat thereen,
and removing the moisture conizined in said mat,

9. ‘The method of manufacturicg a fibrous-perlite board
comprising the steps of forminz 2 slurry consisting esssen-
tially of fibers, expanded perlitz particles, asphalt ard
water, the solids content of said surry being in the ap-

proximate range of 2.852—£ by weight, a major por-.

tion of said perlite particles “eing of a size to pass a 20
mesh screen, said perlite panicles comprising about 60% -
807 by weight of the resultant relatively dry board and
the fiber particles comprisiag ctout 3555-15% by weight
of the resultant dry board, ccrinuzlly transferring the
slurry solids from said slusty t¢ a conveyor in the form

14

of a w2t ma: whils craining the watesr ticrefrom, and re-

meving resicual moistuse in the mat o form the fiver-

periie board, - ) .

10. T-¢ methed of formire a rapidly dewatered in-

5 sulaticn Mourd, or the like ¢f substantial thickness from
an zquenis slurry which cemprises making aia aqueous
slurry containing an amount cot less than about 606 by
weight of the soliu corstitueats of the product of ex-
pandec perlite, the partitle size of which is for the most.

10 part I=s than 20 mesh and a substantial proportion of

whick is s smail as 100 mesh or finer, and not less thad .

sbout. 15% by weizlt of short fiber whute fiber length

is short erough to pernit uaiform distrisution of the
fiber throuzhout the riase of perlite. aad a small amount

15 of adhnive material, th: sclids content of said slurry
being in the approximate range of 3%--8% by weight,
agitztins the slurry to cistridute said fibers uniformly
throszhcut the slurry, transferring the slurry solids from
said s'urry to a comveyor n the form of a continuous wet

20 mat arnd forming the solds ithereof to such depth as to

_provide a product at leas: an inch in thickness, the per-

lite p.riicies holding the fibers in scparated condition
and agzinst scgregation to maintain the free silicring

charuciesistics of the peslits. .

11. Tze irethod of menufacturing a fibrous perlitic
boasd cemprising the sieps of forming a sturry of fiber,
adhesive and water ' 2 solds consistency of approxi-
mately 17%-3%% by w:ight, mi=ng therewith expanded
perlits panicles to form a new slurry having a solids con-
30 1cnt of apooximtely 37¢-87¢ by weight, forming a wet

mat of scl'ds frem the new siuiry on said continuously

movizg foraminous sarface, and drying the mat into & .

_board. .

12. Tze mthod of manufacluring a fibrous perlitic

33 board compriting the steps of forming a slurry consisting
essentialiv of fiber, adhesive, and water, maintaining the
slurry in whirlpool agitation while adding expanded per-
litic pz=iistes thereto to prevert the perliiic particles from
fleating to the surface of the slurry, the total +olids con-

40 tent of tF2 slurry being approximztzly 362-8% by weight,

- forming a mat from the slurry solids, ard dr/irg the
formed mat to remove the residual moisture therefrom.

13. The method of manufacturing a fibrous perlitic
board utlizing a coutinuously moving foraminous sur-

45 face comprising the steps of foring a fibrous slurry,
forming a vortex of the slurry, adding to the slurry vortex
expanded perlite particles so as to obtain proper inter-
mixing of the ingredients, tke solids content of the new
slurry being in the approximaité range of 3%-8% by

50 weickt, #nd forming a board from the intermixed solids
on sa2id con:inuously moving foraminous surface.

14. The meihod of manufacturing a fibrous perlitic
toard comprising the steps of forming a slurry consisting
essentially cf fiber, adhesive, and water, adding expanded

65 perlite paricles to the slurry so as to produce a solids
content in the rangs-of approximately 3%:~8% by weight,
said perfite relative to the fiters being in the approximate
range of 70—80 parts of perlite to 30~20C parts of fiber by
weight, tzansfersing the solids in said slurry to a continu-

60 ¢ isly moving foraminous conveyor in the form of a mat
while ccntinuously draining the water therefrom, and
drying the mat to remove most of the residual moisture
coistaiz2d in the board. ’

15. Tke method of manu’acturing a fibrous perlitic

65 board comprising the steps of forming a slurry consisting
essentially of fiber, water, water repellent organic binder,
and expanded perlite particles. said slurry having a solids
content in the range of app-oximately 3%-15% by
weizht, the perlite particles being of a nature such that

%0 most cf the particles pass a 20 mesh screen, depositing
solids from the slurry upon a foraminous surface to form

a wet mat thereon and drying the wet mat to remove ex-

cess ras’duzl moisture therein.

16. A rathod of producing an insulating toard on a

75 coatinucus basis utilizing a continuously movisg fer-

25
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" aminous surface comprising the steps of forming a slory
cofisisting essentially of fibers, expandad perlite particiss,
binder and water, wherdin the slurry has a sellds con-

‘tent within the Ttange of: appro<imately 37%-$¢% by

weizht, forming a wet mzt of solids from said sizTy on
said continuously moving foraminous surface, and de-
watering said wet mat. . .

.G

17. A method of manufacturing an ihsulaii::g beard .

en a continuous basis usilizing a continuously meiing

‘ing a 20 mesh screen, the fibers comprising approximaztely
357-15¢% by weight of the preduct add being substan-
tially uniformly distributed through the mass of reriite
particles, organic binder assisting to hold the prile arnd
fiber in a relatively compact mass, said binder belngz dis-
tributed in the muss and bzing selected from the group

consisting of asphalt, resins, and starch.

’ 20. An insulating’ material consisting essemizily of
approximately 6056-80% by weight of expandzd perlite
intertwined with a.network of i the expandz=d parlite

nper,
comprising a substantial portion of particles of approxi-
. mately 100 mesh or finer, the fibers comprt,sinz ay proxi-
mately 35¢5~15% by weight of the product and b2icg sub-
stantially uniformly distributed through the mass of perlite

0

not exceeding approximately 23%% of the dry weight of
the product of organic adhesive substarice on the extericer
surfaces of the fiters and periite and assisting to hold the -

mass together. -

. 22. An insulating material which is essentially - ex-.-
panded perlits consisting cssentially of very fine particles
of expanded perlite held by a network of relatively short .
fikers substantially uniformly distzributed throughout the
mass of perlite, the perlite having substantially none of

foraminous surface, comprising the steps of forminz 2 10 the particles Targer than 20 mesh and having a substantial -
sluiTy consisting essentially of fibers, expandsd perlite porticn as fine as 100 mesh or finer, said perlite com-
particles, adhesive and water, the solids conteat of said prising not less than about 605% of the dry weight of the
slurry being withia the approximete range of 3<=-87: by praduct, the fiter comprising approximately 356-15% of .
weight, said fibers compris'ng approximatsly 507z-10% the dry weight of the product. and said fibers and perlite
by weight of the dry preduct, said rusdite pastictss com- 15 having cn their surfaces an cffective amount, up to ap-
piising approximately 40%:-80% by weight of the dry proximately 25¢% of organic adhesive substance by weight, -
product, and said adhesive being present in eective assistng to Lold the perlite and fiber in a relatively com-
amount, up to about 255 by weight of the dry preduct, pact mass. .
“forming a .wet n'at of solids, and dewatering s=id mat | 23. An insulating material consisting cssentially of -
from said sturry on said continuously moving foraminous 20 approximately 6076-80¢ by weight of expanded perlite
" surface. - ) . : intertwined with'a network of fiter, the expanded perlite
18, An insulating material consisting’ esssntially of . comprising a substantial portion of fine eraincd particles
" approximately 4055-8055 by weight of c.panded rirlite of approximiately 100 mesh and finer, the fibers comprising
intertwined with a network of fiber, the cxpanled rerlite approximately 356¢-15¢¢ by weight of the product and
being capable, for the most part, of passing a 20 mesh 25 being substantiaily uniformly disiributed through the mass
screen, the fibers comprising 5062 -19%¢ by weizht of the of perlite particies, and organic binder distributed through
product and being substantially uniformly dist-ibuted ‘and assisting to hold the perlite and fiber in a relatively
throughont the mass of perlite particles, and orgzric compact mass. - . :
binder in effective amourt, ug to approximately 25 by 24, A molded light weight insulating material, consist-
weight of the product, assisting to hold thz periite and 30 ing essentially of particles of expaanded perlite some of
fiber in a relatively compact mass. : which are as Anz ¢s 100 mesh in size, the perlite particles
19. A thermal insulating mezterial consisting esserntiuily teine in substantial contact, s2il contact heing character-
of approximately  605¢-807% by weight -of -expoaled jzad by point contact as istinguished from surface contact
perlite intertwined with a network of {ber, the expan 12d thereby leaving a mibltitude of connecting interstices be-
perlite being of a grade for the rmost part capablz of prss- 5 tween the particles. and 2 minor amount of short fiber .

ivinz n said interstices and constituting 2 fiber network
11 held suid perlite in the molded shape, and an asghaltic
binding constitueri.

25. A molded iight weight insulating material consist-
ing essertially of particles of expanded perlite some of
which are as fine as 100 mesh in size, the perlite particles
being in substantial contact, said contact being character-
ized by point contact as distinguished from surface con-
tact, thereby leaving a multitude of connecting interstices
Letween the particles, and a minor ariount of short fiber
lyinz *n said interstices and constituting a fiber network
to hold said perlite in the molded shape, and a binding

constituent consisting essentially of organic material.
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