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25 Clairns. (C. i62-171) 
his invention relates to termal ind acoustical insulat 

in matcrials ind thcir manufacture The product is cs entially expanded prie. held to 
Rether by a inct work of filer prcf. rably tre. e. with a tack 
increasing substance to increase th ecctive 'ength of 
the fiber by increasing the mutual friction or tack of the 
fibers. Thc product may hic mate nicst cenotnically 
fit on an atteous surry (which is uncxpeciety free filter 
ing) by various arrariatus including those aised in making 
paper and filver hour, hit "his ccumcinical nich.), cf mak 
ing departs fun an entially fron conventional methay 
heretofore uscs for making thick fiber boar. 

The n: tire uf the in writion and further tetails thcreof 
may be readily inc. is took by referer.cc to illustralive 
predicts and their n...thods of nanufact irc cricinafter 
described, 

This application it a continuation in part of my co 
pending applications 2:...al No. 41,533, filed July 30, 1948; 
Serial No. 370,415 i: i Serial No. 422.696, ng vall aban 
doned. The said (opening applications in: inly claim 
vari) is features of the product and methods of manu 
facture. 

I have discovered that cxpanded perite e'en when as 
fine as that used in the illustrative products of this and 
the above parent applications is very freitering, that is, 
it de-waters quickly. I his is important in the illustrative 
method of making the product wherein the solids are dis 
persed in an aqueous slurry of pcurable consistency 
(though of v:sily greater concert ration than conventional 
fier surrics uscd in the manufacture of file hoard and 
the ike) and then formed and e-watered. Such a slurry 
may b very rapidly de-latered as conpared with the 
time required to de-water the fibe surry (with or with 
out other aggregates or fillers) heretofore used for the 
forming of fiber board. This is a pro:rty peculiar to 
perite as compared with other insulating aggregates such, 
for cxample as efciated vermiculitic shich is very slow 
filtering (regardless cf particle size) due to the multitude 
of contacting flat faces and amina characteristic of ex 
foliated vermiculite. As stated above, the product is es 
sentially a mass of expand 'd periite particles contacting 
cach uther only in limited areas sufficient to preve it shrink 
age yet leaving the mass "cypicn" to receive the fi'er net 
work or skeleton without in pairing rapid de-wiring. 
The amount of fiber used is gencrally small compared to 
thc large volune of perlite (one illustrative volumetric 
ratio being ableut 5 or 7 of perlite to 1 of fibcr). 

Preferably, the proportion of fiber is limited to what is 
necessary to give adequate strength to the product, be 
cause additional fiber would unnecessarily reluce the de 
watering or filtering rate. Since the fibers lie mainly in 
the interstices betwccn the granules of crite, the fiber 
does not substantially increase the volum: o the product 
over what it would be with no fiber added. 'n one type 
of expanded perlic grantles of which abs...it 70% are 
minus 16 and plus 5) nesh. about 48% of t're ital volume 
comprises voids ctwccn the granules. This means that 
fib: equi, allent to about 48% of the tota' volume of the 
perlite might be added without increasing the volume of 
the final product over that tietermined by the pcrlite alone. 
Actually, of course such a high amount of fiber is not only 
unnecessary but actually objectional. 
The significance of avoiding increase in volume over 

that determined by the perlite alone is this: if so much 

. 

2 
fibcr were added as to cause increase in voltra over test 
of the perlite without fiber, tire would be sub-starts. 
shrinkage of the product. cn dying Shriekge is chi 
ously objectionable. A mass of p-crite aore does ex 
bubstantially shrink on drying becaise the granules of re 
lie are in substantial contact with the surrending gas 
ules and since they act as though they were gerera:y 
1spherical in character, they provide interstices in wska 
the fibers may lie without increas:g the vicine cit as 
mass over that of the perite alcre: 2nd drying out of the 
water held by the fibers Joes not... therefore, result in 
shrinkage of the product. The tem generaily spherical 
is employed to describe the nature of the contacts be 
twen granules rather han their literal shape. Like 
spheres, they contact in points rather than in surfaces 
wherein capillarity would operate to hold water aid 
tercby resist de-watering; and i:ke spherics they provide 
spaces where fibers may lie without increasing the voice 
of the mass of granules alone. Actually, the grances 
may have (but not always.) numercus points projecting 
from them (ca'ad "rabbit ears" in the trade) which have 
the same effect as spherical surfaces, of limiting contacts 
to points rather than surfaces. 
The fibers. on the other hard, are maintaired by the 

perlite particles in the form of an oper the work ari 
held against segregation which word retard de-waterig. 
The perlite particles provide such a fine graired texture 
as to leave no large voids were a substantial large nu:- 
ber of fibers may collect and block the voids and interfere * with rapid de-watering. The open texture of the fSer 
net work maintained by the perlite art substantial absecce 
of bunching or segregation of the fibers, is further re 
vealed by inability of the ficts to retain or hold a sc3 
stantial amount of water during this de-watering process, 
as ccmpared with products in which a substantial nurser 
of fibers are close together. The product may, therefore, 
be de-watered to what is termed a "dry" condition, leavicg 
much less water to be removed by drying with heat. 

40 Except for the foregoing considerations and those r2xt 
enumerated, the fiber may be varied from the above iss 
trated ratios. If increased, it provides some increase in 
strength but with sacrifice Mf islating efficiency, co 
combustibility and rapid de-watering properties and with 
increase in cost. For example, if the product has as high 
as 30% by weight of vegetable fiber (such as newsprint) 
it begins to lose some of its rapid de-watering speed. 
With 20% by weight of newsplint, the product has ade 
quate strength, i.e., a mcdulus of rupture of 45 pouzas 

50 per square inch. - 
Ratios by weight between the fiber and perlite vary 

with the nature and density of the fiber. The controling 
relationship is actually the ratio between numbers of 
individual fibers and the numbers of particies of frce 
perlite, but there is no practical way of counting either 
numbers of fiber or perite parkes. Hence, in de 
scribing the invention the ratio can be best expressed 
either by volume, or preferably by weight for each specific 
fiber or other variable constituerts. The preferred ra 

60 tio (fiber to perlite) by weight of newsprint and strniiar 
wocd or vegetable fiber is about 20-30 parts by weight 
of fiber to 70-80 parts by weight of perite, but for t-e 
same number of commercial asbestos fibers (for exaan 
ple) as paper fiber, the weight of the asbestos fiber would 

65 be much greater because asbestos has a high specific grai 
ty and it is not practically possible to sub-divide asbestos 
into its ultirate fibers, a "fiber" 2ctually comprising a 
bundle of fibers. Cor: mercial assestos fiber has a 

s 

5 
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45 

55 

specific gravity of about 2.5 whereas paper or wood. 
fiber has a specific gravity of -6 to .7. Therefore a 
given number (or volume) of absestos fibers is very st:- 
stantially heavier (about 4 times) than the same number 
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or volume of vegetable fibers. As illustrating the dif 
ference in relationship between the various constituents 
when expressed by dry weight of the finished product 
and when expressed by volume; in one illustrative prod 
uct comprising by weight, 

. Percent 

Perite -------------------------------------- 60 
Asbestos fiber -------------------------------- 30 
Kraft fiber ----------------------------------- 10 
the ratio of the several constituents by volume is ap 
proximately 

Percert 
Perlite ------------ --------------------- a-- 93.93 
Asbestos fiber -- ---- 5.S4 
Kraft fiber -------------------------------- 3.2 

If the total volume of the product (including the voids 
between the perlite granules, about 48%) were con 
sidered, the volunctric ratio of fiber to perite would be 
still lower. 
The above volumetric relationships demonstrate that the 

product is essentially perlite and not fibr adulterated 
with perite. Further, thc circumstance that the product 
will not support corbustiui (cven though all the fiber be 
vegetable) demonstrates how well the fibers are separated 
or isolated from catch other, and how small the propor 
tion of fiber actually is. 
The illustrative product may be made from perlite 

ore which is preferably too fine for use for plaster a:d 
concrete aggregates. Such cre is generally from minus 
50 to plus 100 resh, which results in a high percentage 
of expanded perlite which should preferably not be used 
in plaster or concrete aggregates. However, the product 
is not limited to particular ore sizes or to a specific 
range of sizes of the expanded perlite granules, except 
preferably not more than 2 to 5 percent should be finer 
than 325 mesh (i.e. 44 microns) and preferably not more 
than 20% should be larger than 8 mesh. However, large 

O 

2 5 

granule sizes, assuming that there be an adequate range of . 
smaller sizes, are objectionable only to the extent that 
they nay tend to float to the top in an aqueous slurry and 
thereby segregate. The present process, hereir fter de 
scribed, is adaptable for use with crude perites, but in 
exparded form in a wide variety of classifications or 
grade of crudes. The particular grade cf crude perlite 
ore, as mined, often determines the particular grade of 
exparded perlite available for the manufacture of the 
instant board. The following grades of perlitic ore and 
expanded peritc are adaptable, for example, for use in 
the manufacture of insulating products according to the 
present process: 

(1) Crud ore which has an approximate screen anal 
ysis of 20% plus 100 mesh and 80% minus 100 nesh 
which produces an expanded perlite having an approxi 
male screen analysis of 70% minus 16 mesh plus 50 
mesh (weighing approximately 22 to 32 pounds per 
cubic foot), 

(2) Crude ore having an approximate screen anal 
ysis of 92% plus 40 mesh and 8% minus 40 mesh, 
which produces an expanded perite having an approxi 
mate screen analysis of 93% plus 100 mesh and 7% 
minus 100 mesh weighing approximately 3 pounds per 
cubic foot), 

(3) Crude ore having an approximate screen anal 
sis of 75-80% plus 100 mesh and 20-25% minus 100 
mesh, which produces an expanded perlite having an 
approximate screen analysis of 91% plus 100 mesh and 
9% minus 100 mesh (weighing approximately 3 pounds 
per cubic foot), 

(4) Expanded perlite, the major portion of which 
passes a 20 mesh screen and finer with a substantial 
portion 100 mesh, and 

(5) Expanded perlite, the major portion 65 mesh and 
finer with a substantial porticin 100 mesh. 

It is possible to effect a mixture or selection of various 
grades, utilizing particularly those grades not suitable -" '------em-wreal 

40 

5 5 

. 60 

glass, asbe 

fgr the racefecture of other presists...a5.9. SS-Fre: 
aster as stree seas. The following ex; anded 

perlite ge for use in the instant arraries res are also suitable 
anufacturing the board of this invention: . 

3rded perlite, substantially 100%a passing 
through 33 resh and preferably 90% passing through 50 
mesh. Preferably, substantially none of it should be 
coarser t2 in 20 mesh. 

(2) Ex2 ded perlite of which the particles are 65 
mesh and firer. 

(3) Exided perlite, 59% of which is plus 65 mesh. 
and 41% claus 65 mesh, with substantially none coarser 
than 20 resh. 
Genera: speaking, the expanded perlite used for the 

manufacture of the irsu.ating board of this invention 
should be ef i. grade such that a major portion, or at 
least a substantial portion be capable of passing thre:g 
a 20 mes: screen and a substantial portion be of ap 
proximately 100 mesh grade or finer. 
The terrn Pejite" is used hercin in a generic sense to 

includc periie and peritic vesiculating materials gen 
erally. 
To distric 

formly th:c: 
particles, s: 
short veg 

ic the relatively small annount of fiber uni 
hout the large bulk of expanded perlite 

: fibcr such as newsprint or other relatively 
sle or nineral fiber (e.g. glass wool, fiber 
cs) is preferably used. Newsprint fiber 

(which has he advantage of relatively low cost) has an 
average le... of about ' with a maximun length of 
24', where kraft fiber (which may also be used, though 
it is more epensive) has an average ?ibcr length of about . 
4 to 3". Asbestos fiber of 5D Canadian grading is 
short encl: so that about 3 will pass through...a4. mesh 
screenlargess retailedo, a 10 nesh screen. While a small ancient of longhbsr (vegetable or mineral) can 
also be di :ited throughout thc perlite, it is difficult to 
substitute iccg fiber (despite the advantage cf its greater 
strength) e.tirely for the shart fiber. Long fiber bunches 
if it be p it in any substantial amount, and thereby 
n:kes difficii uniform distribution of it throughout the 
slurry. 
To obtain strengths comparable to what would be ob 

tained if log fiber could be used substantially exclusivc 
ly, the shot fiber is preferably treated to increase its 
mutual friction or tack by applying thereto a relatively 
small annot :::t of a non-migrating friction increasing sub 
stance dispersible in water. In the illustrative method 
such substace is preferably added to the aqueous slurry 
containing the fiber, in the form of an emulsion or dis 
persion to permit distribution of the relatively smal 
amount cyes the relatively large surface of the fiber. It 
tends to coiect on the fibers rather than on the perlite 
particles. For convenience such substances will be re 
ferred to herein as a tack material or substance adhe 
sive, or birder. It should preferably be non-migrating 
so that it wi} remain on the fibers and not travel to the 
surface with the water as it is removed from the product 
or concertaie in the surface of the product on drying. 
This excludes most true solutions even though they have 
tacky characteristics. For most products migration of 
the tack St:5 stance to and concentration in the surface 
layer of the product, is not desired, though where a very 
strong and tough surface layer is desired, some migration 
may be peritted. In most such cases, the interior of the 
product would be correspondingly weaker. 

It is believed that the adhesive increases the friction 
between tite fibers and their resistance to being pulled 
apart. Thus treated, the fiber gives strengths comparable 
to those which would be obtained with long fiber if the 
latter could be practicably distributed uniformly through 
out the product. Uniform fiber distribution is vastly inore 
inportant in a product of this character (which is essen 
tially perite with only enough fiher to form the afore 
said network or skeleton) than in a product which is es 

s 

75 sentially fiber and contains various solids or aggregates 
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5 
as filers. While it is believed that the adhesive substance 
acts as a tackifier to adhere the fibers to each car, it is 

that some form of indi 9s 
the perlite, the rs, and the 2dhesive site the Slid 
ingregifts are held in a compact honegsessss snass. 
The believed tackifying action between the irsredients is 
theoretical, and difficult to prove or disprove. Crude 
tests have shown that asphalt is attraced more to the fi 
bers than to the periite. On the other hard, the final 
board also has the appearanc of a board cocairing fi 
bar and perlite held together by a binder. As a result. 
while it is believed ihat a tacking action between the fibers 
and the adhesive occu is and very little tacking takes place 
betwecn the perlite and adhesive, for the purposes of this 
invention the adhesive may also be considered as a bide. 

In gen: l and independchily cf the specific fier a:d 
tack substance used, the ingredients of which t.s board 
is comprised should be present in amounts by eight in 
accordance with the following approximatercentage 

w y 

ranges: expanded perite particles, 40 -SO2 fibers, 
5996-10 and athesive or binder up to appresinat-ly 
3 for most commercially attractive predicts not 
?more than apprximately 25%2 and not less than approxi 
riately 5 & for most products best exemplifi: ; the in 
vention. Preferably, an approximate general fortula by 
dry weight for a finished insulating and acoustical product 
S: - Percent 
Perlite --------- ----------------------- ---- 60-70 
Fiber ------------------------------------- 15-30 
Tack substance ------------------ a mahua as up w - - - - 0-2S 

To avoid too low a strength, the ratio by weight of 
fiber to perlite should preferably not be substacially less 
than 1 to 42. A ratio by weight of fiber to perite of 
about 1 to 3 is preferred. In terms of weight of the 
product made with vegetable fiber, this is about 2(92 fi 
ber and 60 to 70% perlite, the balance beig tack sub 
stance. For other fibers the weight may vary :ly de 
pending on the characteristics, length, weight al.:3 strength 
of the fiber. Insulating board of this character sculd not 
weigh substantially more than 8 to 10 pounds per cubic 
foot; but if a tougher and stronger board be recessary 
weights may be increased to 15 pounds per cutic foot by 
greater ccmpression of the board during manufacture. 
The concentration of solids in the slurry used in the 

illustrative method depends somewhat on the teethod of 
Iranufacture. When the product is formed cn a cylinder 
machinc or Fourdrinier, the concentration of scids may 
be 3 to 8% to make a product having a dry thickness of 
at least cne inch. High rather than low concertation of 
solids is preferred both to increase production, and to 
combat any tendency of the larger particles of expanded 
pcrlite to rise in the slurry. This contrasts with the dilute 
slurrics used in the manufacture of conventical fiber 
board and paper in which the solids cannot exceed .02 
to .5%. When formed in a suction mold the concentra 
tion of Solids in the slurry may be much higher than for 
a cylinder or Fourdrinier machine. Regardless of the 
method cf formation, de-watering is very rapid due to the 
"open" nature of the mass of perlite particles and ab 
Ser:ce of fiber bunching or segregation. 

After and during forming, the board is lighty com 
pressed to give it uniform thickness and to consc:idate it. 
The residual moisture (remaining after application of suc 
tion and pressing) is preferably driven out by heat to 
accelerate drying. 

3,042,578 6 
surface for sound absection. For other uses, surface 
cutting would be undesire. Various binder, lack or friction increasing substances 
may be used, denig scrine what on the uses and de 
sired propries of the 3dust. In my said ce-pending 
applications, bituminous sculsions, sodium silicate, pitch, 
bcntonite, and various res.as and dispersicns of starsh 

10 

30 

3. 5 

5 5 

and is not regarded as water resistan. 
60 

Whether the board is dried in a continuous web or 
cut in pieces before drying, depends on the type of ap 
Paratus. Generally it is preferable to cut the web trans 
versely at intervals before entry into the drier. The 
dried board is then trimmed to size; and if it be intended 
for use as an acoustical material, the face of the ma terial may be drilled to provide conventionai send re 
ceiving recesses, or a thin layer may be cut fron the 
Surface if it be desired to increase the perosity cf the 7 5 

and cements are disclosi Light colored tack substances, 
Such as Sodium silicate. Scrich and light colored cements and resin emulsions of sspensions are preferred for an 
acoustical or Sound insul in since they would not bleed 
through or discolor the as:erial if paintci. Emulsifical 
asphat has the advantige of low cost and it gives the 
roduct cxcellent water re-cliency, and, surprising:y, the . 

product will not support cornbustion. At very high ten 
paratures both the spikh: and fiber (if it be a vegetable 
fiber) will char to a iiced depth, but the product will 
not support combusticce nor will it disintegrate. As 
stated in my co-pending splication Scrii No. 41,533, 
it Secnns to deposit cn is surface o the fibers to thc 
exclusion of the pcilite. his is due to the circumstance 
that the product is maic prlite and the vegetable fiber 
and asphalt are so separis d and isolated by the perlite, 
that they cannot transrii combustion fron cna pcint to 
another. 
Siances such as starch 2.lid resins disclosed in said co 
pciding applications. 
The invention is not inited to the specific tack sub 

stances entinerated, but considerations of availability, 
cost, etc., practically lir. Sem to tick subs:ances which 
are low in cost and (sara the illustrative method of 
manufacture is used) are ra.dily dispersible in an aquous 
slurry. Other solverts' co liquid phiscs for the tick sub 
Stances are costly and y be inore dificult to disperse. 
in water, and they mag also involve a fire hazard in 
manufacture. Aside frca the matter of relatively nigh 
cost, synthetic resins cc-i be enployed. One example 
is calcium acrylate, a water soluble monomer which be 
comes water insoluble. I general, however, water solu 
tions tend to migrate to the surface on drigg and tend. .. 
to voncentrate the tack. s. bstance in the surface. This 
is characteristic of mics: soluble tack substances, and it 
has been regarded as true of sodium silicate. 
Sodium siligate in all scueggs. Selution has long been 

used as a bi ygas products, but its tiss as an 
adhesiye has heretofore tellinied to those produsts in 
which migration of the simsilicated, and substan 
tial concentration in the strface layer of the product, . 
has not been objectional ice. For example, sodium silicate 

en used to bond etioliated vermiculite in a molded 
7-5 retr wortra-rahasraraf-Y------ or otherwise formed praist, but on drying, the water 

therein c. escaping to tie surface carries a substantial 
amount of the silicate to 1he surface where it is left as 
the water evaporates. Tre surface layer of such a product 
is quite strong and dense it if it be trimmed off for any 
reason the remainder c5 the product, having little silicate 
to bond it, is very weak. Also, in other products, sodium 
silicate has been vulnerare to the presence of moisture 

for tee ?easons, 
RE, soditin 

silicate hastgrteen regi?ied assatisfact products 
in which substantial nigriticinto the surfase is objec 
tionable or where it may be exposcd to moisture. 

have discovered this contrary to all previous ex perience in the use of segmsilicate, the sgiasilicate -war are rism-re... does not substantially collectionably nigrate to the 
Surface in the presen; Egils, which co ------------------r www.r:rnr:-terms chainly 
expande war. 

although its adhesive properties are ess ra: crew.-- 

ris, I belie this is due to reaction of the 
Sodium silicate with the periite itself which is an alumi 
num silicate. My presert: ;heory is that the reaction be 
twecn the perlite and the sodium silicate increases the 
viscosity of the latter or otherwise changes its nature so 
that it migrates less reasy. Sodium silicate does react vet - -la-ai-shear: with glass, and perite isla glass. Amon, the evidences 
that some reaction does tie place between the sodium 

The same arries to other organis tack sub 
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silicate and perlic, is tha circumstance that if pure sodium 
silicate solution be passed through a body of expanded 
perite, an aluminum silicate is found in the filtrate. 
Alurihinum silicct is a very refrectory bonding agent. . . . 
Furthermore, increase in the soda to silica ratio (which. 
migh: occur in such reaction) increases the viscosity of 
the sodium silicate, thereby reducing its terdency to ni 
grate on drying out of the water. Also, the fact that in 
some cascs perlite acts as a catalyst may cxplain the un 
expeted impairnent of its tendency to migrate. Other 
aggregatcs do not thus affect sodium silicate. For cx 
ample, if exfoliated veinniculitic be substituted (in identi 
cal volunc) for the perlite in thc illustrative product, 
with to other change, th scdium silicate will migrate so 
substantially that thic nadulus of pture of the center 
1' core of a 3’ thick slab is reluccd by 40% over the 
strength of thic remaining outcr ' thick pieces of identi 
cal dinension. In a similar perlite slab, there is only a 
sm:ll difference in the modulus of r:pture betwcen thic 
ccnter core of the slab and the remaining pieces, indi 
cating some, though small, migration. 

Anothar indication of n ch: ngc in the nature cf the 
sodium silicate in association with expanded prlite, is the 
unexpcted resistance to disintegration of the illustrative 
product under prolonged soaking in water. So.:king in 
watcr for over a non:h, while softening the product some 
what, did not result in disintegration. After drying, the 
product retaind 75% of its original strength. In other 
wise identical poducts wherein exfoliated vermiculite re 
placed the cxpanded periic, complete disintegration oc 
curred after socking for 72 hours. As a bonding agent, 
sodiu in silicate has been notoriously vulnerable to nois 
ture. 
pcrite demonstrates a change in character or sonne new 
relationship; and is scine confirmation that an insolible 
aluminum silic:te bond is formed by re:ction between 

. the perite and sodium silicate. 
The sodium-silicale also serves-an-agged-function if 

the product be subjected-to- high canperatures. On ex 
Ósure to high temp crailures (which would char the fiber, 

. . . . if it be vegetable fiber) sodium silicate fluxes son of the 
glass of the perite to form a more or less continuous glass 
film to reinforce-she preduct and prevent disintegration. 
A product of this character wiil withstand the severe fire 
tests specified in Feiteral Spccifications SS-A-1 18-a, which 

V comprises cxposure of a 9 square foot area of the product 
for 40 minutes to an irringing flame which raiscs the ten 
peature from roon triperature to 100 degrees F. in 25 
minutes and then holds, the tenperature between 700 de 
grees F. and 1706 leg rees F. for the remainder (15 min 
utes) of thc test without substantial falling apart of the 

\ product. The continuous glass reinforcement formed by 
. Sodium silicate, even though the fiber be charred, 

prevents disintegration of the product under such heat. 
As stated above, the fiber (if it be vegetable fiber) is 

too isolated and is prescnt in too small an amourt to assist 
in propagation of flame or conibustion throughout the 
product. iic very large proportion of peritr acts as a 
barrier to propagation of coir:bustion along the firs. The 
depth of penetrion ?f thic carring temperatures above 
defined, docs not exceed about 4 incli. . 
Of course, non-combiisible fibers such as glass fiber, 

asbestos, etc., may be used, particularly if the product be 
: intendsgfor ten peratures which would 

segetable fiber, but otherwis Sct as WS 
print or kraft is preferable from the standpoint of cost 

- - - and ease of distributi in throughout the slurry. 
t : The aforesaid tack sustances while contribuing dif 

fercnt incidenta, properties to the product, are believed 
to have the cominon characteristic of increasing the tick 
for mutual friction between the fibers, increasing their 
iresistance to pulling anart and giving the oduct a strength 
{equivalent to that theoretically obainable with long fiber, 
if the latter could be uniformlv distributed throughout the 

'product, and of effecting a binding action to con: ince and 

3,042,57s 

Its unexpected resistance thcreto in association with 

----e. 

8 
rer: the inten?it a compact, homogeneous mass. 

According to the illustrative method of marufacture, 
tee several constitutents are preferably incorporated in an 
asocos slurry which may be uscd cither in a cylinder 

5 feating machine like an Oliver, in : Fourdrinier machine, 
or in a sir:ple mod. The forcer two machines while 
re: designed to make a proluct of such character or thick 
ress or at such sci, from a slurry of such concentra 
tic, are nevertheless satisfactory, particularly consider 
is the great cost of dc signing a similar apparatus speci 
ficuli for main facture of a product of this character. 

as state in my co-pcnding application Serial No. 
4:533, dilution with water beyond what is neccssary to 
rtie 2 pourable slurry, is preferably avoided. Even 
with such an atonormally high concentri:tion of solids 
this illustrative products may be re...ily made to dry thick 
rasses of l' and more withicit difficulty. Indecd, the 
ration on thiskness is not determined by the time re 

q-ired for dewatering (because ev in thicker material may 
be quickly dewatcred) but by th:at "hickness which may 
be nost rapidly dried in the drier ... ?ter de-watering, matc 
rii hicker than l' requiring more than a proportionally 
lessr inc to dry. It is preferable, therefric, to form the 
to:- is not substantially thicker than 1' to obtain the most 

sent drying and if a thicker board be desircd a plu 
of boards m:v be cemented together to oblin thc 

ed thickness, 
Generally, the board coines from the de-watering step so 

de-wiercd that it is termed "dry" (though it is not 
ly dry) and nce is little or no pressing before it en 
he dricr. Gen:rally, a single pair of pressing rolls 

s:-rices. However, it should be remembered that the suc 
tic used in de-w.tering c: uses compression of the board . . . . 
to son extent through the acticn of atmospheric pres 
St. 

Ci ceurse, an even greatcr concentration of solids may 
be ior:ned arid de-watercd in simple suction molds, but 
such cast hods of formation are slow as cc.npared with 
foration by a cylinder or Fourdrinier machine. 

in the low fixei conien which characterizes the 
p's 2it product, stringth varies with the proportion of 

WThre insulating cfficiency is paramount, prefer 
no more fiber is used than is necessary to hold the per 
n its formed shape. If the fiber crr cit be increased, 

a tack substance should also proportionately in 
creased, to obtain the benefit of increase in strength ob- . 
tairahic fron: the increased proportion of fiber. Within 
litics, depending on the nroportion, length and strength of 
the fiber, strength can also be increased by increasing the 
a ront of tack Sutstance. Excess tack substance (bcyond 

ty is necessary to obtain maximum strength with a given 
prootion of fiber) however, increases weight and re 
d: r=s insulating efficiency without any compensating ad 
wagtase. 
The following are illustrative examples of products 

entrodying varicus tack substances: 
Eraniple No. 1 

Percent by weight 
Epinald periite (weighing three pounds per cubic 

0 

... ) 

-5 

SU 

GO feet) -------------------- - - - - - - - - - - - - - - - - - - 70 

Fitzr (pulped newsprint) ----- ------------------ 20 
Ascat (used in the form of an emulsion containing 
4-60% asphalt) ---------------------------- 10 

Example No. 2 
65 Percent 

Fr2nd d perite ------------- wn an aro as ea ar as 4 m n a on as a ro - 68.2 

Nar'sprint fiber ----------- ----------- (2.7 
As-bilt --------------------- un- meap am arus aro- - - - - 9.1 

O is ple 3. 5 3 7 

: Parlite------------ percent. 5.9 1.7 iS. 6 45.4 423 
fiber-. lo. 33.6 3.S. 2S.9 27.0 25.2 

5 23 2.5 2.5 2.5 
.0 1.0 2.0 25.0 30.0 
252.2 5. A 837 56. 

75 
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A product designed to withstand moderate temperatures 
(i.e.,800 degrees F-120 degrees F.) captises the foll 
lowing: 

Example No. 3 
- . . . . . . . . . Percent 

Expanded perite ----------------------------- 
Asbestos fiber ------- ------------ 2 
Kraft fiber -------------------------------- 
Sodium silicate --------------------------0 

. The sodium silicate employed was 6 to 10 Pé. concentra- 1) 
ticin with a soda to silica ratio of 1 to 3.36. Although the 
traft fiter chars at the temperatures to which a board of 
this character is exposed, it provides a goad wet strength 
during manufacture. . 

ing application Serial No. 41,533. 
if the tan color resulting from the use of asphalt as a 

tack material be objectionable for any reason, as in an 
acc:stical insulation, lig':t colcred tack Suhstances such 
as sodium silicate and 'hose disclosed in said co-pending 
application Serial No. 70,415 may be usd. One mate 
rial using starch as a tack substance congrises: . 

. . . . . . . . . 8,042,578 
pounds per square inch, a weight of 9.8 pounds per 
cubic foot and is capabie. cf pessing tie above fire test. 
The above strength substantially exceeds wh::t is neces 
sary for an acoustical insulaticm. 

Another product employing a lower concentration of 
- solium silicate comprises: - - 

Example No. 15 
a Percent by weight 
Expanded perite (weighing 3-34 pounds per 

cubic foot) ------------------------------ 59.27 

Sodium silicate, dry (introduced as 8 degrees Bé. 
Solution) -------------------------------- 1990 

Other cxamplus are described in detail in said co-pend- The above product has a modulus cf rupt.ire of 79.93 pourids par square inch, weighs 9.11 pounds per cubic 
foot and will pass the above firc test. 
A third product employing a sodiurn silicate solution 

of minimun concentration (4 degrees Bé. Solution) con 
prises: - 

Example No. 16 
Percent by weight 

Expanded perlite (weighing 3-34 pourds per 
E le No. 9 cubic foot) ------------------------------ 65.85 
examp Percent by weight 25 Fibr (pulped newsprint) -------------------- 23.11 

Expanded perlite ------------, --------------- Sodium silicate, dry (introduced as a 4 degree Bé. 
Fiber ----------- as an as ame a m---- 22 Solution) -------------------------------- 1:0 

Cooked starch ------------------------------ 0 
Ta'oye proct weighs 6% to 7% pcznds per cubic 

0.4 of a pound-of starch per pound of fiber; while as lit 
tle as 5% of cooked starch may be used. be:zer strengths 
are obtained with 10%. 
Other examples using starch are as foilors: 

Ex:iple 

Paper pulp fier. - - - -o- - - - 

Moulus of Rupture (Lbs.fs...in.)----------- 

The starch gives inexpected water resistance: Pro 
langed soaking of the product in water for three weeks 
results in only slightly softening of the nat3rial. Greater 
water resistance may be obtained by the addition of a 
water repellent material such as a resin erulsion. Addi 
tional water repellent substance used for an acoustical 
to:rd should, cf course, be limited to a r2:rial which 
will not objectionably discolor the board. One suitable 
water repellent substance is an aqueous emulsion of a 
vinyl acetate polymer. 

In addition to its advantages in a product subject to 
high temperatures sodium silicate, because of its light -- 
color m:y also be advantageously used as a tack sub 
stance in acoustical installation. 

- - - - - - To insure adequate reaction between the sedium sili 
cafe and the perlite, the concentration of thic former 
should rot be bcow 4 degrees Beaume. Indeed, if the 
concentration is below 6 BC. The raterial will not 
pass the fire test specified above. The presferred concen 
tration is 10 degrees B3. Concentratiots in excess of 
15 degrees Bé. would increase cost and weight and serve 
rio Liseful pirpose. . 
The iu towing are illustrative proviucts eanboying so 

dium sili? atc as a tack substance: 
Example No. 14 

Percent by weight 
Expanded perlite (weighing 3 to 34 poisais per 

cubic foot) --------------------------- 56.72 
Fiber (pulped newsprint) -------------------- 1991 

... Sodium silicate, dry (introduced as a 10 degree 
Bé. Solution) ---------------------------- 23.37 
The above product has a modulus of rupture of 106.8 

45 

5 5 

65 between S and 352. 

70 be an increase in tack substance. 

5 

Such a product has a modulus of rupture of 61.11 
pct:nds per square inch, a weight of 7.86 pounds per 

foot and has a modius of rupture of 50 to 60 pounds per 8 cubic foot but fai:ed, after 18 minutes' exposure to the 
square in:h. Roughly, the ratio of starch to fleer is about . fire test. While the latter strength would be sufficient 

for an acoustical insulation, if the board were not super 
ficially trimmed, such a low concentration of sodium 
silicate results in some migration to the surface with the 

35 result that if superficially trimmed, to expose the maxi 
mum open pores the strength would be less. 

Another product enbodying asbestos fiber with sodium 
silicate as a tack substance comprises: 

Eransple No. 17 
Percent by weight 

Perlite is ------------------------------ 48 
Asbestos (5D) fiber -- ------- ------ - - - see - 24 
Kraft fiber ------------- 8 
Sodium silicate ------------------------------- 20 
The expression 5D above is a Canadian standard classifi 
cation for an appropriate type of con: marcial asbestos 
wirich generally identifies the character of fiber by fiber 
length etc. 

so Suth a product may be made by the above described 
methcd from slurry containing 5% solids in which the 
solids comprise: 

r Percent by weight 
Perlite ------------------------------ ---- 60 
Asbestos fiber ----------------------- ------- 30 
Kraft fit cr ----------------------------------- 0 

Proportions of the several constituents may be varied 
considerably in relation to eaci other, but for products 
having generally tha physical properties of those given 

60 above, the constituents should preferabiy not vary sub 
stantially more than the following: Perite 5% above or 
below that given above; kraft fiber not substantially more 
than 2% above and below; and sodiun silicate not more 
than 4% above and below. The asbestos fiber may vary 

However, to obtain the advantages 
which should ensue with an increase, for example, in 

... fiber, the tack substance should also be increased and 
vice versa. For, in order to obtain the increase in 
strength which additional fiber should provise, there must 

On the other hand if 
the filter be reduced, the tack substance can be corre 
spondingly reduced without causing additional loss in 
strength. 

Considering the various practical uses of the product 
and the strengths desired for such uses, a 10 degree Bé. 

Fibcr (pulped newsprint) ------------------- 20.8 
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sodium silicate sclution will provide the maximum 
strength necessary for the major types of uses and a 
great surplus of strength for many uses. Such a con 
centratic. using tha same ratio of fiber to perite as 
above, results in 236 of solid scdium silicate in the 
product. Besides providing adequate strength, if the prod 
uct be exposed to fire, enough sodium silicate is in the 
product to form the supp'ernentary reenforcing glass de 
veloped on cxposure to fire. Aside from the matter of 
incrase in cost resulting from increasing annount of S9. 
dium silicate, too much sodium silicate is not desirable 
in products designed for maximum resistance to fire be 
cause too largc an amount of fluxed glass in the product 
may cause high internal stress, resulting in warping or 
cracking of the product on cooling. 
Wilc there arc various grades of sodium silicate 

(varying in their soda to silica ratio) the least expensive 
comercial grade (having a soda to silica ratio of 1 to 
3.36) is satisfactory. 

Except for high temperature thermal insulation (i.e. 
temperatures of 300 degrees F. and higher) and products 
in which vegetable fibcr is objectionable for other reasons, 
vegetable fiber is preferably used both because of low 
cost and because it facilitates manufacture by low cost 
methods. For temperatures of 600 degrees F. to 200 
degrees F. encountered in industrial insulation such as 
pipe coverings, it may be desirable to replace part or all 
of the vegetable fiber with mincral fiber such as asbestos 
and glass fiber. Teferably some vegetable fibcr is used 
to gi's increased wet strength. In products of this char 
acter scdium silicate is preferable as a tack matcrial. 
Between 300 degrees F. and 600 degre's F., vegetable 
fiber can be used if there be no objection to slight local 
or superficial charring in the regions where the higher 
tenperatures are encountered. 
While the product might be made by other methods 

than the above described slurry method, these are re 
garded as less cconomical. Suhstantial and unexpected 
advantages accrue from manufacture on a Fourdrinier 
machine; (1) the stock or furnish may be more concen 
trated, as high as 8% solids, an unbelievably high con 
centration, the limitation on concentration being not 
the difficulty of de-watering, but the flowability of the 
furnish, with higher solids-concentration, the furnish 
might not flow with sufficient readiness; (2) because of 
the high solids concentration, larger perlite particles can 
be included than could be used in a less concentrated 
furnish because of their tendency to float to the surface; 
and (3) an opportunity is afforded for removal of a sub 
stantial amount of water by natural drainage while the 
board is on thc wire and before it reaches the suction 
boxes. 
To make a 1' thick finished product, the furnish is 

flowed onto the wire (which is a foramincus surface) at 
about 2%' in thickness. Even before reaching the suc 
tion boxes (a distance of about 20 feet, traveling as fast 
as 9 feet per minute) it has de-watered itself by natural 
drainge (i.e. without suction) to a point where it is 
practically self-sustaining (i.e. deckle boards are no longer 
required to maintain the margins of the wet board). In 
passing over the suction boxes and under the pressure 
and gauge rolls (but before passing into the driers), the 
materia comes down to about 1' in thickness (c.g. about 
1.04''). In the drier it shrinks about 3400' in thickness. 
Absence of substantial shrinkage is due, as stated above, 
to the circumstances that the product is substantially 
tentirely perite particles in contact and that the fibers 
lic in the spaces betwce: the contacting perlite particles. 

If due to the high concentration of solids, the surface 
texture of the stock as i: lies on the Fcurdrinier wire, is 
rough, this roughness may he completely removed and 
a parfcc.iy stioch top sific produced by gentle pud 
dling of f surface of the stick on the wire before it 
reaches the suction boxes. 

In mixing up the furnis it is advantageous to add the 

5 

perce. 

5 

5 5 

2 
pa22d periite to a slurry containing the fiber (an aque 

cess cf about 1.5 to 2.5% fiber concentration) with 
an agitting acticn so that the perite particles are fully 
sessed. For example, the perlite may be added to a 
wit::::col or vcrtcx of the fiber stock which feeds into 
the bed box containing the conv cniunal agitator and 
feeder. The tack substance (e.g. cinulsificd asphalt, So 
distin silicate; citc.) may also be aided to the vortex to 
be scs cashly distributed throughcut the furnish. 
As stated above, the unique characteristics of the ex 

p::33 perite make possible the high concentration of 
sis in he furnish, the high proportion of perlite in 

act, and the ready de-watering and great thickness 
to wish the board may be manufactured and the high 
speed af formation. 

sviously the invention is not limited to the details 
of the illustrative embodiments thereof since these may 
be variosi modified. Moreover it is nat indispensable 
that all featres of the invention be used cojointly since 
various featu:es may be used to advantage in different 
cc;rbitations and sub-combinations. 

H-virg described my invertion I claim: 
. A therinal insulation molded from an aqucous slurry 

2nd co gessciitially of about sixty percent by weight 
of firs article of expanded perite substartially none of 
which excaed 2u mesh in size, said perlit being held in 
ite for in of a substantially thick sheet by a network of 
sort assorbert vegetable fitter comprising about twenty 

it by weight of the dry ingredicnts, said fibcr having 
esserted cn its exterior surface asphalt deposited thereon 
re-in an asphalt emulsion to increase the mutual friction 
of this fibers, the asphalt being substantially entirely de 
posi:ed on the exterior of the fihers but being insufficient 

rt to bond the fibers. 
an article of manufacture, an insulating material 
g essertially of particles of expanded perlite held 
ed form by a network of short fiber substantially 

::iy distributed throughout the mass of perite, the 
:g of 65 mesh and finer particle size with a 

1 proportion as fine as 100 mesh, said perlite 
not less than about 60% of the dry weight of 

the product, the fiber corrprising not more than about 
20% of the dry weight of the product and having on its 
surfaces rict ricore than about 20% of the dry weight of 
the product of bituminous adhesive substance which in 
creasses the mutual friction between the fihers to give the 
product a strength analogcus to that which would be ob 
tainable from long fibers. 

3. A the inal insulation consisting essentially of not 
less than about 60% by weight of fine particles of ex 
pardsd Parlie of 20 mesh and finer particle size with a 
sustartial proportion as fine as 100 mesh, said perlite 
being held in the form of a substantially thick sheet by a 
retwork of short fiber coriprising riot more than about 
2022 cy weight of the dry ingredients, the volumetric 
ratio of prlite to fiber being not less than about 5:1, the 

cer being substantially uniformly distributed in the mass 
of perite but being too short themselves to provide 
adequate strength, and an amount not exceeding about 
202 of the dry weight of the product of bitumino's ad 
hissive substance on the exterior surfaces of the fibers to 
increasse the mutual friction between the fibers to pro 
Yide adequate st:ength. 

4. T be mathod of making a substantially thick insula 
tion bcard or the like utilizing a continuously moving 
for a ni:ics surface which comprises forming, with mixing. 
an ageous slurry of pourabic consistency and containing 
about 55%-3% by weight scids consisting essentially of 
(i) exacded perlite substantially none of which is larger 
than 20 racesh with a substantial proportion as fine as 100 
mesh, (2 fixer, and (3) a small amount not exceeding 
approximately 25% if the dry weight of the product of 
a non-nigrating adhesive substance, the volume of per 
lite beig at least 5-7 times that of the fiber and the fiber 
being short so that during mixing the fiber may be ini 
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fortny distributed throughout sensuch crser volume of 
Perlite in the slurry without arreise bunching, contain 
ing the mixing until unifor: distribution of the fiber is 
cbtained, then while the crest-sects are in unifornly 
distributed condition in the scrg. forting a met on skid 
foaminous surface, dewaterige same, said fibcr being 
held in separated condition tries dewatering by means 
of the perlite to obtain rard desia:ering, and then dry 
ing the matica board ferre. 

S. ?he method of making a tick fibross board, or the 
like, on a foraminous stiprot which comprises making an 
aqueous slurry having 2 soils scient consisting essen 
tially of approximately ) 6.2 expandid perite, (2) 
20% newsprint, and (3) 202 es::sified asphal, the con 
centration of solids in said surry Seing not less than ap 

8,042,578 

20 

proximately 3% by weight but Dot greater than approxi 
matcly 83 by weight, forcirg ea said foraminous sup 
port a rectively thick layer frcan such slurry of such 
thickness that when dry the product will rot be substan 
tially less than one inch in tickress, dewatering said 
layer by renoving the water thresh said support until the 
particles of partite are in sust:::ial contact with each 
other, and dying said layer to retove residual moisture. 

6. he method of manufacturing a fiber-perlite board 
Comprising the steps of forang a slurry consisting esser 
tially of fibrs, expandid perite particles, watcr repel 
lert organic blinder and water, said surry having a solids 
consistency in the approximate range of 2.892 -S. by 
weight, said cxpanded perlite corpiising about 60%-80% 
of the dry weight of the fo:rried Noard, said fibers corn 
prising about 35%-15% of the try weight of the formed 
board, and said binder corprisis a substantial portion 
of the dry weight cf the forriei bard, continuously form 
ing a wet mat of said soliis and draining the water there 
from, and removing the resid: Poisture in the mat. 

7. Thc method cof furning light weight insulating ma 
terial utilizing perlite containing a substantial portion of 
particles as small as 100 nes, comprising making an 
aqeous slurry having a soils content consisting essen 
tially of prlite, short fiber, aci water repellent organic 
bindcr, the ratio by weight of perite to fiber being at least 
approximately 3:1 and the arourt of water being suf 
ficient to form a slurry having a concentration of solids 
in the range of approximately 32-15% by weight, mix 
ing the slurry to secure uniform distribution of the fiber 
throughout the perlite, placing the slurry upon a forami 
nous surface to permit the water to drain from the solids 
depositcd thereupon and the fisers to lie in the interstices 
between the perlite particles and be held thereby against 
segregation during draining off of the water, and removing 
the residual water by drying to render the binder effcc 
tive. - 

8. The method of manufactering a fibrous perlitic 
board comprising the steps of forming a slurry com 
prising fiber, water, and water repellent binder, adding 
expanded perlite thereto so as tc furn a slurry having a 
solids consistency in the ange of 2pproximately 3%-5% 
by weight, the approximate racges of pcreentages of the 
solid ingrediens being 35%-5% fiber, 60%-30% ex 
panded perlite, and 5%-10a bioder by weight of the 
solids of the ultimately formed dry board, most of said 
perlite particles being capable of passing a 20 mesh 
screen, transferring said solids in the slurry to a continu 
ously moving foraminous support to form a mat thereon, 
and removing the moisture contained in said mat. 

9. The method of manufacturing a fibrous-perlite board 
comprising the steps of forming a surry consisting esssen 
tially of fibers, expanded perite particles, asphalt ard 
water, the solids content of said surry being in the ap 
sroximate range of 2.8%-E3 by weight, a major por 
tion of said perlite particles Neing of a size to pass a 20 
mesh screen, said perlite particles comprising about 60%- 
80% by weight of the resultant relatively dry board and 
the fiber particles comprising tout 35%-15% by weight 
of the resultant dry board, ccrinually transferring the 
slurry solids from said slurry to a conveyor in the form 

20 

2 5 

30 

14 
of a wet mat whils draining the water therefrom, and re 
mcirs residual choisture in the mat to form the fiber 
perie board. 

10. The rhethed of formirs a rapidly dewatcred in 
Suliticn Soard, or the like cf substantial thickness froin an aquess slurry which conprises making an aqueous 
slurry seritaining an amount cot ess than about 60% by 
weight of the solid corstituents of the product of ex 
panied aeriite, the particle size of which is for the most. 
part tass than 20 mesh and a substantial proportion of 
which is is sinail as 100 mesh or finer, and not less thaa . 
about 5% by weight of sheit fiber wive fiber length 
is short erough to gerrit uniforin distrioutiun of the 
fiber throughout the rass of Perlite. and a small amount 
of as hesive material, th: scids content of said slurry 
being in the approximate rarge of 32-83 by weight, 
agitating the slurry to cistribute said fibers uniformly 
throughtcut the slurry, transferring th& slurry solids from 
said surry to a conveyor in the form of a continuous wet 
nat ari forming the solids hcreof to such depth as to 
provide a product at leas: an inch in thickness, the per 
lite prises holding the fibers in scparated condition 
and against scgregation to maintain the frce ilicring 
characteristics of th perlite. 
1. The irethod of rh rufacturing a fibrous perlitic 

bon: ce::prising the steps of forming a sirry of fiber, 
adhesive and water c a solids consistency of approxi 
matchy 1-3% by wight, rhing thcrewith expanded 
perite particles to form a new surry having a solids con 
tent of assoxin utcly 32-82 by weight, forming a wict 
mat of scids from the new surry on said continuously 
movieg foraminous surface, and drying the mat into a . 
board. 

40 

12. Te n-thod of nanufacturing a fibrous perlitic 
board caprisi:g thc stcins of forcing a slurry consisting 
essertia:y of fiber, adhesive, and water, maintaining the 
slurry in whirlpool agitation while adding expanded per 
litic pastices thereto to prevert the perlitic particles from 
ficating to the surface of the surry, the total olid, con 
tent of the slurry being approxim::sly 3%-8% by weight, 
forming a mat from the surry solids, and drying the 

45 

50 

55 

30 

65 

70 

75 

forried that to remove the residual moisture thcrefrom. 
3. The method of manufacturing a fibrous perlitic 

board utilizing a continuously moving foraminous Sur 
face comprising the steps of forning a fibrous slurry, 
forming a vortex of the slurry, adding to the slurry vortex 
expanded peritc particles so as to obtain proper inter 
mixing of the ingredients, the solids content of the new 
slurry being in the approximate range of 3%-8% by 
weight, and forning a board from the intermixed solids 
on said continuously moving foraminous surface. 

14. The method of manufacturing a fibrous perlitic 
board corrprising the steps of forming a slurry consisting 
essentiaty of fiber, adhesive, and water, adding cxpandcd 
perlite particles to the slurry so as to produce a solids 
content in the range of approximately 3%-8% by weight, 
said perite relative to the fibers being in the approximate 
range of 70-80 parts of perlite to 30-20 parts of fiber by 
weigh, transferring the solids in said slurry to a continue 
ously rosing foraminous conveyor in the furn of a mat 
while continuously draining the water therefrom, and 
drying the mat to remove raost of the residual moisture 
coliticsd in the board. w 

15. The method of nanufacturing a fibrous perlitic 
board ccnprising the steps of forming a slurry consisting 
essentially of fit, water, water repellent organic binder, 
and expanded perite particles. said slurry having a solids 
content in the range of app.vximately 3%-15% by 
weight, the perlite particles being of a nature such that 
most cf the particles pass a 20 mesh screen, depositing 
solids from the slurry upon a foraminous surface to form 
a wet raat hereon and drying the wet mat to remove ex 
cess residual moisture thereia. 

16. A method of producing an insulating board on a 
continucus basis utilizing a continuously movig for 
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15 
aminous surface comprising the steps of forrhing a surry 
consisting essentially of fib: rs, expanded periite 22rticiss, 
binder and water, wheric the slurry has a sci:3s con 
tent within the range of. approximatcly 33-S$3 by 
weight, forming a wet mat of solids from sail st: Iy on 
said continuously moving forarhinous surface, ared de 
watering said wet mat. 

3.042,578 . 

5 

17. A method of manufacturing an insulating board . 
en a continuous basis u:::izing a continuously resing 
foraminous surface, comprising the stcps of foi:ing a 
sury consisting essentially of fibers, expanded periie. 
p:Articles, adhesive and water, the solids conteit cf said 
slurry being within the approximate range of 3'-Sé by 
Weight, said fibers comprising approximatcly 50 2-102 
by weight of the dry predict, saic rilite particles com 
p:ising approximately 40%-803 by weight of the dry 
product, and said adhesive being present in effective 
amount, up to about 256 by weight cf the dry predict, 
forming a wet n at of solids, and devatering said mat 
from Said slurry on said continuously moving for artirous 
surface. 

0. 

20 

18. An insulating material consisting esser:ia!!y of . 
approximately 40%–80% by weight of expanded srl::s 
intertwined with a network of fiber, the expansai rerite 
being capable, for the most part, cf passing a to :esh 
screen, the fibers comprising 50%-13% by weight of the 
product and being substantially uniformly distributed 
throughout the riass of peric particles, and crgaric 
binder in effective amourt, up to approximately 25% by 
weight of the product, assisting to hold tha perite and 
fiber in a relatively compact mass. 

19. A thermal insulating material consisting essertially 
of approximatcly 50%-8036 by weight. of evanted 
perlite intertwined with a network of fiber, the expanied 
perlite being of a grade for the Inost part capable of pass 
ing a 20 mesh screen, the fibers comprising approxima: 
35-15% by weight of the product arid being 
tially uniformly distributed through the mass c 
particles, organic binder assisting to hold the perie and 
fiber in a relatively compact mass, said binder teng dis 
tributed in the mass and bling selected from the group 
consisting of asphalt, resins, and starch. 

20. An insulating material consisting esser:ially of 
approximately 60%-30% by weight of expanded perlite 
intertwined with a network of fiter, the exparis-i perlite 
comprising a substantial portion of particles of a proxi 
mately 100 mesh or finer, the fibers comprising aproxi 
mately 35%-15% by weight of the product and being sub 
stantially uniformly distributed through the mass of perlite 
pa: ticles, and water repellen: organic binder distributed 
in the mass and assisting to hold the perlite and iter in a 
relatively compact mass. 

21. A thermal insulation consisting essertially of not 
less than about 60% by weight of fine particles cf ex 
panded perlite of 20 mesh and finer particle size with a 
substantial portion as fine as 100 mesh or finer, said per lite 
being held in the form of a substantially thick sheet ty a 
network of fiber comprising not more than fo5% but 
greater than 10% by weight of the dry ingrediants, the 
fibers being substantially uniformly distributed in the mass 
of perlite but being too short of themsclves to provide 
adequate strength, and a small but substantial amount, 
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not exceeding approximately 25% of the dry weight of 
the product of organic adhesive substance on the extericr 
surfaces of the fibers and perite and assisting to hold the . 
mass together. 

22. An insulating material which is essentially. ex-. 
panded perite consisting cssentially cf very fine particles 
cf expanded parlite held by a network of relatively short 
fibers substantially unifornly distributed throughout the 
mass of periite, the perlite having substantially none of 
the particles larger than 20 mesh and having a substantial 
portion, as fine as 100 mesh or finer, said pcrlite com 
prising not css than about 60% of the dry weight of the 
pruct, the fiber comprising aproximately 35%-15% of . 
the dry weight of the product. and said fibers and perlite 
having on their surfaces an effective amount, up to ap 
proximately 25% of organic adhesive substance by weight, 
assis.ng to l.cd the perlite and fiber in a relatively com 
act ass. 
23. An insulating material consisting essentially of : 

approximately 60%-802 by weight of expanded perlite 
intertwined with a network of fiber, the cxpanded perlite 
comprising a substantial portion of fine grainci articles 
of approximately 100 mesh and finer, the fibers comprising 
approximately 35%-15%a by weight of the product and 
being substantially uniformly distributed through the mass 
of perite particics, and organic bindcr distributed through 
and assisting to hold the perlite and fiber in a relatively 
compact mass. 

2-4. A molded light weight insulating material, consist 
ing essentially of particles of expanded perlite some of 
which are as fine as 100 mesh in size, the perlite particles 
being in substantial contact, sail contact being character 
ized by point cor:tact as distinguiched from surface contact 
thereby leaving a multitude of connecting interstices be 
tween the particles, and a minor amount of short fiber. 
iying in said interstices and constituting a fiber network 
tn held said perite in the molded shape, and an asphaltic 
binding constitueri. 

25. A moded iight weight insulating naterial 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 
between the particles, and a minor arount of short fiber 
lying in said interstices and constituting a fiber network 
to hold said per?ite in the molded shape, and a binding 
constituent consisting essentially of organic material. 
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