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1

This invention relates to:the manufacture of
asbestos products and relates especially to the
manufacture of products which comprise fibrous
material containing asbestiform minera]l fiber
disposed in intimately contacting relation as by
felting or other operation adapted to form a sheet
or sheet-like body. :

The asbestos products which find most exten-
sive commercial use are asbestos sheet materials
that are usually produced by water laying and
that are generally referred to as asbestos paper
or asbestos “mill board” which is referred to
herein generally as “paper.” The bulk of the
asbestiform mineral fiber that is used in asbestos
paper usually runs from about %'’ to %’’ in
length, although the fiber that is supplied for
paper making generally contains a considerable
quantity of shorter fibers of varying lengths and
may contain a portion of longer fibers. The most
generally accepted system of classification of
asbestos fibers is that of the Quebec Asbestos
Producers Association. The asbestos fibers which
are most commonly used for the manufacture of
asbestos paper are those which range from the
group 5 or paper classification to the group 7 or
shorts classification of the Quebec Asbestos Pro-
ducers Association, or mixtures thereof.

In the manufacture of asbestos paper from
asbestos fibers of the character aforesaid, the
fibers are water-laid in felted relation by a paper-
making operation, a multi-cylinder paper-making
machine generally being used for the purpose.

An asbestos paper of the character aforesaid
has very little strength in the absence of a binder.
Hydration by “beating,” as employed for the
development of strength in cellulosic papers, is
ineffective with the inorganic asbestos fiber and
merely results in shortening of the fiber with con-
sequent actual loss of strength of the resulting
asbestos paper. The strength of the asbestos
paper can be somewhat increased by the employ-
ment of ashestos fibers which are longer than the
asbestos fibers usually used in the manufacture
of asbestos paper. There are, however, objec-
tions to the use of long asbestos fibers in the
manufacture of asbestos paper. In the first
place, long asbestos fibers are of much higher

_ cost and are usually reserved for spinning pur-
Doses. Asbestos fibers of intermediate length,
namely, between the long spinning fibers and the
relatively short fibers used for making asbestos
paper, are generally used for reinforcement pur-
poses, e. g., as a reinforcement in the manufac-
ture of heat insulation materials and the like
which consist in major proportion of finely-
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divided non-fibrous heat-resistant material that
is reinforced by the asbestos fibers. Another
reason why the long fibers are not used in the
manufacture of asbestos paper is the fact that
long fibers are difficult to form into uniform
sheets from the aqueous suspension in g paper-
making operation. The long fibers tend to form
into clumps which result in the formed paper in
clots of fiber with thin or open spaces deficient
in fiber therebetween. Moreover, only a slight
increase in strength is afforded by the employ- )
ment of long asbestos fibers in the manufacture
of asbestos paper. This invention is of particular
utility in the manufacture of products from the
more common and less -expensive fibers of the
paper-making grades mentioned gbove.

It has heretofore been standard practice in the
manufacture of asbestos paper to use starch as
the binder material for imparting strength to -
the paper, since starch has been found to be the
most economical and effective binder for webs
comprising asbestos fibers. The starch may be
used in varying amounts depending upon the
strength to be imparted to the asbestos paper
and depending upon the purpose for which the
asbestos paper is intended. In addition to the
starch, other organic binder materials have had
limited use in connection with asbestos paper,
such as rubber latex and various synthetic rub-
ber-like materials which are generally referred
to as elastomers. Ordinary organic binders such
as casein, soya protein, giue, rosin and the like
have not been found to be suitable for use in the
manufacture of asbestos paper. Synthetic resins
of various types may be used as a binder for as-
bestos fibers but their cost is extremely high and
for this reason their use for most purposes is
not practical.

The use in asbestos paper or other asbestos~
containing products of an organic binder ma-
terial such as starch is objectionable for several
reasons. The most serious objection is due to
the fact that an organic binder material lacks
the high resistance to heat that is possessed by
asbestiform mineral fibers and that constitutes
the main reason for use of such fibers instead
of the much less expensive organic fibers. As-
bestos fiber is capable of withstanding sustained
temperatures of about 900° F. to 1000° F. with-
out excessive deterioration. Moreover, asbestos
fiber, being inorganie, is non-combustible, and
can be exposed directly to a flame without burn-
ing or smoking. Other advantages of asbestos
fiber which make its use desirable result from
the fact that asbestos fiber is unaffected by water
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and is not subject to rotting or other gradual .
Moreover, asbes=- ..

deterioration due to moisture.
tos fiber is not subject to attack by organisms
which result in mildew, mold, fungus growths or

the like and is not attractive to, or destroyed by,

’

vermin, ¢
When an organic binder is used.in conjunction
with asbestos fiber, its presence as a binder is
disadvantageous since an organic binder lacks
virtually all of the desirable properties of the
asbestos fiber. An organic binder, if present in
an asbestos paper, will start to decompose grad-

' ually at temperatures as low as 250° F. during

period of prolonged exposure. Temperatures of
300° F, are actively destructive to organic binder
materials contained in asbestos paper, while at
temperatures of 350° F. an organic binder will
char in a matter of a few hours’ time. At tem-
peratures of 400° F. and higher an organic binder
will smoke and char immediately. When the
organic binder in an asbestos paper or other
product is disintegrated due to temperature con-
ditions such as those above mentioned, it loses
its effectiveness as a binder with the result that
the asbestos product becomes lacking in strength
to an excessive degree and goes to pieces. As a
result of this fact, the use of asbestos paper con-
taining starch or other organic binder material
for heat insulation purposes has been limited to
conditions such that only relatively mild tem-
peratures are encountered, namely, temperatures
under about 300° F. As far as the asbestos fiber
itself is concerned, it could be used at consider-
ably higher temperatures, namely, temperatures
up to about 900° F. to 1000° F. and would have
wide commercial utility for use at such tempera-
tures, but no binder has heretofore been found
which is suitable as a binder for asbestos paper
and which will not disintegrate excessively at
temperature above about 300° F.

The extent to whick. an organic binder is ob-
jectionable because of its lack of resistance to
heat depends in part upon the amount of binder
that is used. If the amount of binder is relative-
Iy low, such as of the order of about 5% or less
by weight of the asbestos paper, the binder will
not burn so as to produce a flame but it will
discolor and also will char and smoke in a man-
ner that is objectionable. If additional organic
binder is used, e. g. 10 to 156% by weight, the
binder in the asbestos paper may actually burn
with a free flame. Regardless of the amount
of binder that is used, any organic binder, such
as starch, rubber, glue, resin or the like tends to
give off suffocating fumes when heated, such
fumes being a hazard to life and objected to by
Underwriters’ Laboratories, Inc., and by the Na-
tional Board of Fire Underwriters as dangerous
to public safety. Moreover, some gases which
are given off are combustible and may even be
explosive and present a further hazard for this
reason. The more gradual deterioration and dis-
integration of organic binder material, as a re-
sult of prolonged exposures to elevated tempera-
tures will, of course, take place regardless of
amount of binder that is employed. Other ob-
jections to the use of organic binders are lack
of resistance to water and moisture, rotting, mold-
ing, and attractiveness to vermin.

Summarizing the foregoing, the use in paper
or other products of asbestiform mineral fibers
is highly advantageous due to the resistance of
asbestiform mineral fibers to heat, to water, to

rotting and other deteriorating influences. How-

ever, when organic binders are employed, the or-
ganic binders are lacking in the characteristic
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properties which make the use of asbestos fibers
desirable and the uses to which the asbestos

“product can be put become limited due to the

undesirable properties and limitations of the
binder material used.

It is possible to use certain inorganic binders
with asbestos fibers but the products which re-
sult from the use of inorganic binder materials
have been limited to rigid and boardy products
which are cementitious in character.

It has also been proposed to impregnate as-
bestos paper with soluble silicates, such as com-
mercial sodium silicate solution, and then dry
the resultant sheet, the silicate, upon drying,
becoming of a hardened glass-like character so
that the dried product is rigid, boardy and brittle,
and cracks readily when flexed.

It is the principal purpose of this invention
to bond together the fibers of an asbestos product
without the use of an organic binder and without
rendering the product stiff and boardy as is the
case when substances such as Portland cement or
soluble silicates are used as binder materials. It
is a further purpose of this invention to afford
asbestos products such as asbestos paper, sheets
or the like having high resistance to heat, mois-
ture, rot and other destructive influences. It
is a further object of this invention to provide
novel heat-insulation material, board-like prod-
ucts, and other products fabricated from sheets
of felted asbestos fibers that have been inter-
bonded according to this invention.

We have discovered that asbestiform mineral
fibers which have been produced in the form of
a felted sheet-like body can be bonded together
by the interaction of the asbestiform mineral
fiber with a solution of a water-soluble inorganic
fluoride to form a coherent body that is flexible
and porous but that has much more strength

40 than an untreated sheet of felted asbestiform
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mineral fibers. ‘The interaction that occurs be-
tween the solution of the fluoride and the as-
bestiform mineral fiber is not definitely under-
stood, but appears to be specific between the sub-
stance of the asbestiform mineral fibers and the
fluoride. Numerous other inorganic compounds
do not have such effect and may even decrease
rather than increase the strength of the felted
sheet material. While there appears to be some
action of the fluoride on the surface of the as-
bestiform mineral fiber which affords a bond-
ing material that bonds the asbestiform mineral
fibers together where they come into contact

" when the fibers are subsequently dried en masse,

. the asbestiform mineral fibers retain thel: char-

acteristic flbrous character and the resulting
felted sheet after treatment has the desired bibu-

-lous and flexible character of asbestos paper.
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The manufacture of a strong and coherent as-
bestos paper without the employment of any or-
ganic bindér according to this invention may be
{llustrated as follows. Asbestos fiber, which may
be any of the usual paper grades of asbestos flber
heretofore used in the manufacture of asbestos
paper products, is made up into an aqueous
furnish according to conventional methods used
in the manufacture of asbestos paper and the
furnish is formed into sheet material on a paper-
making machine in the usual way until an as-
bestos paper is produced having the ultimate
thickness and weight desired. The paper thus
produced is free of any binder and after it has’
been formed it is subjected to drying as by pass-
ing it over a plurality of drying rolls. Accord-
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ing to this invention, the asbestos paper, which '

has been formed and dried, has a solution of hy-
drofluoric acid, for example, applied thereto by
any suitable appHcating means which may be in
the form of a transfer roll contacting one or both
sides of the sheet, spray application, tub sizing
" or the like. The extent to which the paper is
dried before the acid solution is applied may be
merely sufficient to enable the acid to penetrate
into the paper. Preferably, however, the paper
is substantially completely dried (so that it will
contain less than about 5% by weight of mois-
ture) before the acid is applied, since by so doing
the absorption of the acid into the paper is more
complete and is more uniform. After the acid
solution has been applied, the paper is again dried
as by passing it over the drying rolls which may
be heated to conventional drying temperatures
such as 200° to 300° F. although the degree of
heating is in no way material and does not con-
tribute to the successful manufacture of the new
product. If desired, the product may be dried
at ordinary atmospheric temperature. The dried
paper may, for example, contain about 5% or less
of retained moisture although the extent of dry-
ing is not critical. After the paper has been dried,
it is ordinarily wound on a reel, trimmed to de-
sired width, and made up into rolls as is conven-
tional in paper-making operations.
The above-described process can advanta-
geously be carried out in a single and continuous
operation by applying the hydrofluoric acid solu-

tion to the asbestos paper at an intermediate .

stage during the passage of the paper over the
drying rolls of a conventional machine for the
manufacture of asbestos paper products.

The concentration of the acid solution that is
applied to the asbestos paper is not critical. Usu-
ally, the hydrofluoric acid as applied is diluted
with water so as to be of about 10% to about 30%
concentration. The strength of the asbestos
paper product is increased somewhat upon in-
creasing the concentration of the solution that
is applied thereto up to a concentration of about
30%, but the amount of strength imparted in
interbonding the asbestos fibers is not propor-
tional to the concentration of the solution em-
ployed and the concentration of the solution
employed does not appear to be critical.

The effectiveness of the bonding that may be
afforded between the fibers of an asbestos paper
may be illustrated in connection with the follow-
ing example. If asbestos paper is made by a con-
ventional paper-making operation so as to weigh
about ten pounds per 100 square feet, the re-
sulting web or sheet when dried, and without
having had any binder included in the furnish
has a tensile strength of only about two pounds
per linear inch of width in the machine direc-
tion of the sheet and a tensile strength of only
about one-half pound per linear inch across the
sheet. Upon applying hydrofiuoric acid solution
of about 20% concentration to the sheet mate-
rial so that the sheet material will take up about
seventy pounds of the hydrofluoric acid solution
for each one hundred pounds of the asbestos
sheet and then drying the sheet, the resulting
product has a tensile strength in the machine
direction of the sheet of about 11 pounds per
linear inch of width and about 4 pounds per
linear inch across the sheet. The- tensile
strengths that are given above and elsewhere
herein are as determined by the method pre=
scribed in A. S. T. M. standard D-202-41T, the
test specimens of paper having been conditioned
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at 45% relative humidity and 77° F. for four
hours before testing.

Asbestos-paper or other felted sheet-like body
wherein the asbhestiform mineral fibers have been
bonded together by the interaction in situ be-
tween the asbestiform mineral fibers and the hy-
drofluoric acid solution, has the advantage of
retaining its structural integrity and a substan-
tial part of its dry strength when contacted with

water. A very severe accelerated test for deter- -

mining the resistance of asbestos paper to water
consists ih immersing a small sample of the prod-
uct (about 1 x 2 inches) in boiling water. Fail-
ure, if it occurs, is taken as the point at which
the binder no Ilonger acts to hold the fibers to-
gether, the fibers becoming liberated to form a
pulp mass. When subjected to the boiling water
test, the paper, wherein the fibers had been
bonded fogether by the action of hydrofluorie
acid solution, successfully withstood the boiling
water test for over 90 minutes. The test was
discontinued at that time because the paper had
not disintegrated and there was no indication
that longer exposure to boiling water would re-
sult in disintegration. ‘The high resistance to
water that is afforded by the bonding together
of the asbestiform mineral fiber by the action of
hydrofluoric acid solution thereon in situ is of
great practical advantage in that asbestos paper
having high wet strength can be readily pro-
duced. By comparison, ordinary asbestos paper
which has been bonded by means of starch has
virtually no resistance to water and even when
moistened with cold water immediately loses its
strength and becomes reduced to a plastic pulp-
like mass. While a water-insoluble binder such
as rubber may be used in asbestos paper in order
to afford improved water-resistance, the higher

_cost of rubber is a practical disadvantage and, of
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course, rubber, being organic, tends to impair
fire resistance and tends to give oﬁ malodorous
smoke when heated.

In addition to hydrofluoric acid, ‘other water-
soluble inorganic fluorides are effective in the
practice of this invention to afford a bonded as-
bestos sheet or the like. Examples of such com-
pounds which, like hydrofluoric acid, are par-
ticularly effective are the fluorides of ammonium
and of potassium, namely, ammonium fluoride,
ammonium bifluoride, potassium fluoride, and
potassium bifluoride. Other examples of water
soluble inorganic fluorides are sodium bifluoride
and sodium fluoride. The substances above listed
are salts of hydrofluoric acid which afford de-
sired tensile strength, but are less effective than
hydrofluoric acid in providing bonded asbestos
sheets and the like having high wet strength.

The foregoing substances are illustrative of
those compounds which are referred to herein
and in the claims as water-soluble inorganic fluo-
rides. This class of materials is confined to hy-
drofluoric acid and the water soluble inorganic
salts thereof, such as exemplified above, and does
not comprise complex fluorine compounds such
as hydrofiuosilicic acid or salts thereof.

The water-soluble inorganic fluorides of the
type above mentioned differ somewhat in effec-
tiveness and for this reason the concentration of
the solution that is appropriate for the different
compounds in the class varies but, generally
speaking, is of the order that has been mentioned
in connection with the employment of hydro-
fluoric acid. A water-soluble inorganic fluoride,
as this term is used herein and in the claims, is
to be understood as being capable of producing
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an aqueous solution of at least about 10% con-

- centration.

After the treating step the residual dried binder
material resulting from the treatment will de-

- sirably constitute less than 20% by weight of the

asbestiform mineral fiber. For the preparation

- of flexible bibulous asbestos paper it is ordinarily
‘desirable that the paper contain less than 15% by

weight of material other than the fiber and any
finely-divided filler that may be contained there-
in.

According to this invention, asbestos paper can
be readily manufactured which has ample
strength for the purposes to which asbestos pa-
pers are generally intended. Such paper can be
readily handled and subjected to various treat-
ments and will withstand deformation as in the
manufacture of thermal insulation sheet mate-
rials comprising one or more layers of asbestos
paper which has been corrugated or indented or
has otherwise been deformed. When asbestos
paper is prepared without any binder, its tensile
strength in the machine direction is quite low,
usually of the order of one to two pounds per
linear inch of width. An increase in strength
which doubles the strength of the paper without
any binder constitutes a considerable practical
improvement although a tensile strength of at

‘least five pounds per linear inch is ordinarily de-

sirable. As pointed out above, considerably high-
er strengths can readily be attained according to
this invention.

Asbestos sheet material can be made according
to this invention which is notable not only for
its strength but also for the fact that it remains
flexible and bibulous. Thus, asbestos sheet mate-
rial can be made according to this invention

* substanttal strength and which has the heat re-
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sistance and other properties of a product made
essentially of asbestos. In other words, an as-
bestos product can be produced according to this
invention which is essentially free of organic
binder or other organic material and which is
iree from the objections that are incident to the
presence of organic material in the product. The
material may be subjected to sustained tempera-
tures of 900° to 1000° F. without deterioration.
Moreover, at such temperatures, or even higher
temperatures such as flame temperatures, there
is no charring, discoloration, or production of
objectionable smoke or fumes. Moreover, the
material is resistant to water and to. moisture
and is not subject to attack by organisms or
vermin.

One of the uses to which the product of this
invention is particularly adapted is use as or in
heat insulation materials of various kinds. Thus

the new asbestos paper by itself may be used as

& protective covering for pipes, furnace walls
and the like and may be used even though tem-
peratures as high as 900° to 1000° F. may be en-
countered. The new asbestos paper may also be
used in the fabrication of composite insulation
products. In such products, the new asbestos
paper may, for example, be used as a surface
layer. The new paper of this invention may also
be utilized as the body portion of the heat-insula-
tion material. .

In addition to the above, the new asbestos paper

and sheet material of this invention may likewise

which takes up water or other liquid material as .

rapidly as asbestos paper which has been bonded

. with, for example, five to ten per cent of starch.
‘Typical embodiments of this invention will take

up 30% or more of water and preferably 40% or
more of water when immersed in water at 77° F,
for five' minutes, The flexibility of paper and
other sheet materials made according to this in-
vention is also important in enabling the paper
to be fabricated into articles, In referring to
sheet material as being flexible, it may be men-
tioned as typical that sheets having a thickness
up to .050 inch or less may be bent 180° around a
mandrel of 1.5 inches diameter in two seconds at
T7° P. without rupture or breaking at the surface
and thus are of a suitable degree of flexibility for
fabrication purposes. Thin sheets are, of course,
more flexible than thick ones and the flexibility
of the asbestos sheet material made according to
this invention can, if desired, be further increased
by calendering or .other manipulative treatment
of the sheet after it has been dried.. When the
asbestos paper is treated with an acidic compound
of the class above defined, such as hydrofluoric
acid or an acid salt thereof, such treatment to
which the asbestos. paper is subjected according
to this invention does not result in objectionable
acidity of the product. ' Asbestos fibers are nor-

"mally slightly alkaline and the alkalinity of the

asbestos fibers eventually neutralizes any acidity
which is. imparted to the paper by the applied
acid or.acid salt so that the ultimate product is
either neutral or of the slight alkalinity which is

- characteristic of .any asbestos sheet consisting

essentially of asbestos fibers.

It is apparent from the foregoing that a sheet,
or other body of interbonded asbestos fibers, may
be produced according fo this invention which has
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be used in the manufacture of board-like ma-
terials other than those especially designed for
heat-insulation purposes. :

It is also apparent that the new product of this
invention, when made without employment of or-
ganic material contained therein, is superior to
ordinary asbestos felt used in the manufacture of
roofings such, for example, as built-up roofings
which are commonly prepared using a plurality
of plies of asbestos paper saturated with asphalt
and bonded together with a suitable mopping
asphalt. Since the asbestos paper may be made
according to this invention which is without any
combustible materia] contained therein and which
remains coherent notwithstanding the fact that
the asbestos paper is subjected to very high tem-
perature, it is obvious that improved fire resist-
ance can be afforded by using as a base for roof-
ing the new asbestos sheet material of this inven-
tion either dry or impregnated with a water-
proofing material such as a bituminous material.

It is not necessary that the new product of this
invention be fabricated in the manner above de-
scribed, namely, by the water-laying of a felted
sheet of asbestos fibers and the application of the
treating compound thereto. Thus, the asbestos
fibers may be brought into intimately-associated
felted relationship in other ways either wet or
dry. In this connection, operations such as card-
ing, garnetting, and the like which accomplish a

- deposition of fibers to form a sheet-like body, are

to be regarded as providing “felted” fibers as the
term “felted” is used herein and in the claims.
The moment of application of the water-soluble
inorganic compound for reaction with the fibers
is not-important so long as the fibers as disposed
in felted relation are in contact with the treating
substances as contained in an aqueous solution
and the felted fibers are permitted to dry en masse
so that the bonding material occurring at the sur-
faces of the asbestiform mineral fiber will harden
and serve to interbond the asbestiform mineral
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" fibers at the points of contact between the fibers.
~ If desired, a plurality of thin sheets of asbestos
paper or the like to which the treating compound
has been applied and which is still in a wet state
may be plied together so as to form a product
consisting of a plurality of plies, the plies being
bonded together when dried by the product of in-
teraction between the asbestiform minera] fibers
and the treating compound.

In the ordinary case, according to this inven-
tion, the usual ashestos fiber of commerce may

. be used, namely, chrysotile ashestos fiber. Ac-
cording to this invention and as used in the
claims, the term asbestos is intended to include,
in addition to chrysotile asbestos, other commer-

<

10

cial varieties of asbestos, namely, anthophyilite, .

actinolite, tremolite, erocidolite, amosite, various
amphibole fibers and Canadian picrolite, .
While it is a principal advantage of this inven-
tion that an asbestos product can be produced
which is essentially free of organic material which
is used either as binder or as part of the fibrous
content of the product, the advantages of this
invention may be availed of even though some or-

ganic material may be present in the product. .

For example, an asbestos paper containing a
minor amount of organic fiber such as ordinary
cellulosic paper fiber may be subjected to the
treating step according to this invention and such

treatment will result in the interbonding of the .

ashestos fibers in the sheet. However, for most
burposes where high fire resistance is desired, less
than 5% by weight of the fiber should be organic
fiber. It is possible to include in the asbestos

- paper other mineral fibers such as rock wool, slag .

wool, glass fibers and the like which are heat-
resistant, but such fibers have the disadvantages
of being more brittle and frangible than asbestos
fibers. However, in any event, the content of
ashestos fiber should be sufficient so that the
ashestos fibers in the fibrous product come into
intimate association, thereby permitting the
asbestos fibers to become bonded together at a
multiplicity of points of contact between the
asbestos fibers for the creation of a bond between
the asbestos fibers which imparts coherency and
strength to the product as a whole. As a general
rule, the product produced according to this in-
vention should consist in major proportion by
weight of asbestiform mineral fibers.

The new fibrous product of this invention as
ordinarily made up for the market does not con-
tain any organic binder. However, an organic
binder may be applied depending upon the in-
tended use of the product.
an advantage of this invention that the usual
binder that is used in the manufacture of asbestos
paper, namely, starch, may be omitted altogether,
it is not without the scope of this invention to
employ the special treating compounds in con-
junction with starch. However, even in such case,
it is normally desirable to take advantage of this
invention by reducing the quantity of starch be-
low that which is ordinarily used. Thus, for ex-
ample, the asbestos paper may contain 1% or
less by weight of starch without detracting mate-
rially from the heat resistance of the paper for
in such case the paper, when exposed to high
temperature, may discolor to some extent but
will not give off flame or an undue amount of
smoke, and the paper will retain its bond not-
withstanding the carbonization of the starch.
These comments are equally applicable to other
organic binders. It is ordinarily desirable that
the asbestos paper or the like be made up em-
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ploying less than 2% of organic binder. As men-
tioned above, an asbestos paper according to this
invention may, for example, be impregnated with
a bituminous saturant for various purposes.
Other types of binder, which may or may not be
organic, may be applied to the sheet material as
in the manufacture of gasket material, brake
linings and the like. Moreéover, the product of
this invention may be impregnated with other
types of bonding material such as soluble silicates
which become hardened when dried and which
may, if desired, be insolubilized by such expedi-
ents as the use of suitable insolubilizing agents or
by heat curing.

In addition to the fiber and bonding compon-
ents of the products produced according to this
invention, the product may include a minor quan-
tity of a finely-divided filler material. For ex~-
ample, a small quantity, e. g., of the order of 5%
to 10% of the weight of the fiber, of a material
such as diatomaceous earth may be employed.
A filler such as diatomaceous earth does not have
an adverse effect on the porosity and absorptive-
ness of the paper and usually increases these
properties. Another filler which affords consid-
erably porosity is fine pumice. Moreover, other
fillers such as clay, tale, pigments to impart suit-
able color, etc. may be employed. When the prod-
uct of this invention is designed to be resistant to
high' temperatures, the filler material should be
heat resistant, namely, should not decompose and
char when exposed to temperatures of the order
of 900° F. Ordinarily, if the filler material is
heat resistant, an inorganic filler is employed.
Ordinarily, the major proportion by weight of
the fiber plus the filler contained in the product
should consist of asbestiform mineral fibers and,

for providing resistance to heat, the fiber plus

any filler should contain less than 109 of organic
material or other non-heat resistant material,
Since the product of the invention can be made
up so as to consist substantially of asbestos fiber,
or asbestos fiber together with other heat resist-
ant fiber or filler, the product can be exposed to
temperatures such as 900° F. to 1000° F. without
injury. - This is of considerable advantage in en-~
abling asbestos paper products which have been
impregnated with a soluble silicate to be heat

“cured at temperatures of the order mentioned to

insolubilize the silicate. If ordinary asbestos
paper containing an organic binder were to be
subjected to such heat curing temperatures, the
paper would become discolored, charred and
weakened and an unsatisfactory product would
result,

For most purposes where resistance to exposure
to high temperatures is desired, it is desirable to
produce the product of this invention so as to be
substantially free of any organic material. This
is also desirable in order to afford high resistance
to rotting, mildew, etc. However, about 6% by
weight of organic material can be tolerated in the
product while still affording these attributes in an
unusually high degree.

While this invention has been described in con-
nection with certain typical examples of the prac-
tice thereof, it is to be understood that this has
been done merely for purposes of illustration
and that the scope of this invention is to be de-
fined by the language of the following claim.

We claim:

In the manufacture of a coherent sheet-like
body of felted fibers consisting in major pro-
portion by weight of asbestos flbers, the steps
comprising contacting the asbestos fibers while

- e

Published by AsbestosClaims.Law
asbestosclaims.law/library/21781/5



https://asbestosclaims.law/library/21781/5

8,467,640

- 1n N 12

disposed in sald sheet-like body of felted fibers , REFERENCES CITED

with an aqueous solution of a water-soluble inor-

.ganic fluoride comprising hydrofiuoric acid, sald ~° The following references are of record in the

asbestos fibers being initially contacted with ::lid . file of this patent: :

aqueous solution of a water-soluble inorganic . § A
 fluoride after the fibers in sald felted-fiber sheet~’ UNITED STATES PATENTS

like body have been disposed in felted relation in Number Name Date

said sheet-like body, and thereafter drying the 389,210 Faure _ .- Sept. 11, 1888

sheet-like body of felted fibers, thereby bonding 1,042,706 Irvine —ceemeeececeem Jan. 9, 1934

together the contacting asbestos fibers in said 10 1,972,500 Toohey et al. —_____ -~ Sept. 4, 1934

sheet-like body essentially by interaction in situ 2,128,097 Mains__ oo Aug. 23, 1938

between said asbestos fibers as disposed in felted =~ 2,134,340 Plummer ..ocoo————.. Oct. 25, 1938

relation in said sheet-like body and said water- -2,195,587 Snell oo ___——___Apr.2, 1040
. ‘soluble inorganic  fluoride comprising hydro- 2,247,355 Brown .eemecee July 1, 1941

fluoric acid. ' ' 15 2,310,257 Ritter o Feb. 9, 1943

MARION F. SMITH. ‘

HAROLD W. GREIDER.
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