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the: material is- sufficiently high to meet all requirements

for: such' a: use,

2

In connection with suitable plastics, plasticizers and
solvents, it may be manufactured as a continuous sheet or
may be applied as a coating in paste form and thus may
be used for lining tanks or other containers or for sur-

No Drawing. Filed Aug. 20, 1957, Ser. No. 679,145 5 facing roads, side walls, steps or foundations. Many
1 Claim. (CL 106—193) other uses will be apparent from the following detailed
specification or will be obvious to the expert in this field.
This invention relates to a new lightweight construc- The material according to the invention as above
tion material and to a process for making the same, and stated is in the first place characterized by a consider-
it has for its principal object to produce a water repellant, 10 ably higher percentage of filler materials and. asbestos
watef tight and essentially ﬁrellnroqf n01111-_igélitable ma- rﬁlatiyelfy tod-t‘he binder. fo;lmegl by the IerSinffgil plasgc
terial dincorporating resinous plastics which act as a than 1s found in conventional mixtures. eve. ess the
binder, the material being of such composition that it is filler material and the asbestos are bound as strongly and
usable in many different ways, in some of these uses being as completely as the materials are bound in any known
either techmically superior to known materials or more 15 mixture with a high plastic content. When compared
economical than materials hitherto used. with a known mixture which is made just with the per-
Mixtures of thermoplastic or thermosetting plastics centage of plastic sufficient to produce a hard unitary
with fillers, such as wood flour or with minerals such as material which is not brittle, the material according to the
asbestos or slate flour, etc. have been proposed and this invention produces essentially the same properties with
type of mixture has resulted in a number of new products. 20 respect to cohesion, resistance to tensile forces and re-
For instance a mixture containing wood flour has led to sistance to flexural stress with less plastic and more
the manufacture of dinnerware from such mixture. fillers, the latter giving to the material not only added
However, the quantity of mineral or cellulosic fillers hardness, but in some cases also a more desirable ap-
which can be introduced into such a mixture is limited, pearance, the fibrous. or stone-like amorphous surface
if nmecessary requirements with respect to strength, espe- 25 appearance being accentuated, while the costs which are
cially tensile strength, impact strength, flexural strength, largely dependent on the content in plastics are reduced.
brittleness, etc. are to be fulfilled. The main applica- The product may be also given a more pleasing appear-
tion in connection with mixtures of this type in which ance by providing it with a plastic veneer which. may be
the ﬁller; arte) of mlilnerabl on'ghin, ianliii morf specifically 20 eltlll(er colored or trfalzls)garfnt or marhlzﬁed. duced b
consist of asbestos, has been the making of coatings on nOWwn -mixes o S type. are usually produced by
much stronger materials, for instance the making of using about. 30%. to. 60% of a plastic binder material with
coatings on pipes especially those transmitting oil or asbestiform material. to which other mineral matter is
natural gas. When mineral fillers are used the specific added. The asbestiform material and the mineral ma-
gravity is usually raised by this introduction to such an terial have all been finely ground and constitute between
extent that the use of the material for many purposes 3% 40% to 70% of the mixture.
is excluded. According to the invention the starting material is .a
The invention essentially consists in a recycling process mixture of a thermoplastic or thermosetting resinous
by means of which larger quantities of filler materials plastic with asbestos, in the proportion of 20%. to 30%
can be embodied into the mixture without producing the of the plastic. with about 15% of the asbestos, the per-
above named disadvantages. The introduction of a 40 centage referring to the entire mixture. A plasticizer
larger quantity of filler produces a smooth appearance  and inerts are added. The plasticizer produces the de-
similar to polished artificial stone or to asbestos cement sired consistency of the mixture which may vary accord-
products, with increased water repellent and fire resisting Egdto fthe pgoc:,ss ,VI"]l;lCh 18 ca;nefd- (l)utt’o%. to theddflsllred
i ; ‘ ; ; ind of product. e amo _ -
g{gf;rt;sﬁ;? :;1 ;n;r::ts:g ;Z?:ﬁinr;?ozngﬁhsétfﬁfe; 45 fore variis befween 1% 1'zlljuc]ll I;O?%z %faiﬁglzeiti?:emixtziz.
any way impairing the capability of the material of being .Ehe' merts d?e materials which determine the hardness,
molded or of being produced in endless sheets. Such a fiur ac_:g dco;lfuons of the mixture, etc. These inerts,
material containing essentially larger proportions of inert escribed below, constitute about 50% to 60% of the
fillers, has a tensile- and a flexural strength, as well as an gg 'ml%;lerei)rocess according fo the invention is alf
impact stlrengtél W}};lcg 18 h;lgher thafll ;1111 a;cl of the mtlg;tures a recycling process Thge original mixture conf:jsgizg a}s,
now used, and which is also much higher than that of : LA o 55
the plastic which is used as a binder; likewise the hard- ?bov§ Stafﬁd’ ;b?qu 20% to 30% of resinous plastics
ness and dfensity of the material is very. much increased h(;?geﬁg 4 m?xtulrré ;,Sr ’n olsv g;?f;rgfouﬂd hAar;ilZ]leedr;]ix;Iu‘I;Z
o1y ith dness i Cthi o ittt : :
g}asiicm iﬁgﬁ :V;g;lgﬂ;: ah %Iigﬁzf and density Oif' the 65 is p{epared wh1_ch is s_umlar to the original mixture in
”_Ih; material is the{efore usat?le without difficulty as a. ;ﬁi?ﬁ?bﬂ?&oﬁﬁgﬁ ;Vslg'; {gsg;:/t (‘:70 c]:f1 attt?él gl; Ithh gg
building or construction material and for all kinds of material resulting from fhe eri d2' 9 f 1 ety groun
outdoor uses. g is‘added g from the grinding of the original mix-
Further the material may be colored and it may pref- @0 : . i
X " Narendt = The finely ground material when incorporated: into
erably be coated with an outer coat of plastics for deco- . . = : P eorp a
rtive purposes; t may oven b marbleizd 5o that such  ocor, I Which th origial proportons have not been
a- material is usable for indoor uses in buildings; such'as Yy Prreaiee
paneling, or-fireplace ornamentation or for like purposes, makes-the: product more dense and harder and if suitable
The material may also be. produced with a sufficient 65 materials have been chosen as inerts, the material more
Iyous . o . .. closely resembles artificial stone or natural stone, al-
fluidity. to apply it as: a coating to- other objects. Fur- though its brittleness has not increased ’
the.n tﬁe mate_“?li may be given high insu‘la}ting' qualities The recyeling process may be repeat.ed if necessary
_WIII;Ch glakes It poss‘,lblg to-use sheets of this mater}al as Obviously the introduction of the ground mixture is not
a.base ogrd- for switchboards even of wery large dimen- equivalent to- the introduction of a larger quantity of a
sions... The. strength, density and insulating capacity of 70 mineral filler into the original- mixture but produces a

much better and more- intimate binding of all the ma-
terials which have been added: ©
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The selection of the various parts of the mixture is
governed by the properties which are to be developed.

The asbestos gives to the product its character and
makes the material more fireproof.. Also in the event of
‘the use of the material on roads and sidewalks it makes
if less slippery. This addition also is partly responsible
for the increase in the tensile strength of the material.
" “The plastic is essentially used as a binder. Either
thermoplastic or thermosetting plastics may be used.
“The term “plastics” also includes cellulose derivatives
such as cellulose acetate, cellulose nitrate, cellulose-
‘propionate, butyrate, etc.
* More particularly the following plastics have been
‘tested: polyester resins (such as “Mylar”), polyethylene
(polythene), rubber resins (such as “Pliofilm”), vinyl
resins, and especially vinylidene chloride (“Saran”) and
others.

Practically all of these types of resins and many others
‘can be used.

The inert materials may also vary widely but in general
two categories of inert materials are used. Those which
‘essentially determine only the character of the body and
of the texture and those which imn addition also are
“figments, like many metal oxides and other metal com-
‘pounds.

The first category comprises materials which are inex-
“pensive and which determine the structure of the product.
‘Silica in the form of sand, or of siliceous minerals, slate,
“especially in the form of slate flour, clay, ground lime-
‘stone, hard coal, wood and especially wood flour, asbest-
‘ine (asbestos waste) and mineral wastes of all kinds may
‘be used as inerts of this category.
~ The second category of inert materials comprises es-
sentially lithopone, titanium dioxide, cadmium oxide,
zinc oxide, calcium sulphate, cadmium sulphide and
barium sulphate, baryta and other metal oxides, sul-
"phides and sulphates. Both categories of filler materials
are however hard materials which may be finely divided
and which do not react with the resin, all these materials
‘being hereinafter in the specification and the claims
‘termed “inert filler materials.”

Any plasticizer compatible with the plastics which have
“been used is also usable in connection with this material.
"Plasticizers which have been used comprise diethyl phthal-
‘ate, dimethyl phthalate, triethyl phosphate, triphenyl
“phosphate, ethox (dimethoxy ethyl phthalate), methyl
-Cellosolve stearate, triethylene dicaprylate. The above
‘plasticizers are merely examples which have been fre-
‘quently used.

The mixture is prepared and hardened using the normal
-processes. - Thereafter it is finely ground. Further a
-similar mixture is prepared to which now between 15%
to 2214 % of the finely ground mixture resulting from the
first process is added.

This other mixture may produce the final mix. This
‘mixture contains: :
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On account of the highly insulating properties the
material can especially be prepared for making switch-
board plates and other insulating components either in a
sheet or in a paste form. It may also be prepared by
using a mold. :

When using a mold a proper temperature of approxi-
mately 350° F. should be maintained and the finely
ground material should be kept in the mold under pres-
sure several minutes at about 5000 lbs. per sq. in.- The
material is then cooled in a water bath or stays in the
‘mold which is provided with a water cooled jacket, and
is cooled in the mold.

In making sheet material a continuous operation may
‘take place, the material being mixed in a mixer starting
from an original mix containing 15% asbestos, 25%
plastics, about 10% of a plasticizer and about 50% of
inerts. This mixture is finely ground and is added to
make another mixture as above described.

In order to make a continuous sheet the mixture which
contains the final material may be discharged into a hop-
per which in its turn discharges the material between
mixing rolls which can be heated or water cooled depend-
ing on the desired temperature. If they have been heated
a continuous sheet is formed between the rolls which is
then drawn through a water cooled tank, then to the heat-
ing and presser rolls which also control the thickness
of the material forming the continuous sheet. To deco-
rate or improve the surface it is of advantage to cover the
sheet with a veneer such as a thin coating of suitably
colored material flowing from a hopper; or alternatively,
a clear plastic may be sprayed over the sheet for protec-
tion and good looks. Alternatively slate flour mixed with
a plastic and coloring material and brought into a fluid
state may be sprayed on the sheet to produce a coating
if desired. Behind the heating and pressure rolls which
supply the above mentioned temperature and pressure a
‘cutter may be arranged which cuts the sheet into sections,
which may be carried away on a take-off belt. Such a
sheet may then be used when cut into sections for switch-
boards and the like on account of the excellent insulating
properties of the material. -

The advantage connected with sheets of this type con-
sists in the first place in the fact that the sheets are more
fireproof than regular plastic sheets, and that their insu-
lating properties make them an excellent insulator. Also
it-is of advantage to spray a plastic colored paint on the
‘sheet on its way to the heating roll, if a decorative ap-
pearance is to be achieved.

The material can also of course be used for making
boxes, containers, and the like. Also heavy lining for box
cars, swimming pools and the like may be produced, it
also may be used for making flower pots and vases, and
in this case it is preferably molded or made from sheet-
ing.

When molding the material it should be heated again to
-about 350° F. and kept under a pressure of 5000 lbs. per

Percent sq. in. for several minutes. Then it may be cooled di-
Asbestos —_— - 12.75 rectly in a water bath or in a water cooled jacket on the
PIASHC oo e e 21.25 mold. To produce moldable material sheets may be cut
PlAStiCIZET e e e e 8.50-15 60 /into pellets and then remolded or the material can also
‘Inert .. e 42.50-36 be used in paste form as stated below. When molded,
"Finely ground material from first mixture__-- 15.00 either in its original form or in pellet form, it should

This process may be repeated one or several times; the
‘resulting material from the mixture made previously may
again be finely ground and may be added to the extent
“of about 15% to the mixture which is prepared.

The final mixture is now treated according to the use
“which is to be made of the material. Preparing for in-
stance a mixture to make railroad ties, the mixture to
which the ground mixture has been added should be put
“into a mold for about 10 minutes at about 350° F. Then
a pressure of approximately 5000 Ib. per sq. in. is applied.
"The resulting tie will meet all the requirements of com-
‘pressive and flexural strength, etc. necessary to be ac-

ceptable as a railroad tie. -
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.again be heated to about 350° F. : :

Pipes and small stacks may also be formed from this
material either by using the paste form discussed below
or by using a mold and by heating the material again
to approximately 350° F. under 5000 lbs. per sq. in.
and then cooling it off either in a direct water bath or
_by putting a water cooled jacket around the mold.

The sections of pipe thus produced may then be
welded together to the desired length by using the reg-
ular welding technique or by making a hot plate which
-encircles the pipe and which can be heated while. the
ends of the pipe are in contact with the hot plate until
the plastic starts to soften. The two ends after soften-
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ing will then be put together for the welding. The tem-
perature of the hot plate for this preheating of the pipe
sections should again be 350°.

Still another use of the mixture consists in making
sleeves or boots for telephcne poles or for other masts
carrying electric wires which may be so formed that that
part of the pole which goes into the ground is held with-
in the sleeve or boot. In order to make the boot fit a
paste made of the final mix material may be filled into
the space between the pole and the boot.

Another method of treating the material consists in
producing the material in the form of a wet paste. This
is obtained by preparing the material in proper con-
sistency and by dissolving the material in a proper sol-
vent. In order to obtain the desired consistency a suit-
able amount of solvent is added to the mixture. A prop-
er solvent to make such a paste consists for example of
acetone, alcohol, pentane, ether, methylene chloride, al-
cohol, etc.

By means of a paste prepared by the dissolution of the
final mixture in one of the above solvents it may be used
for various purposes for instance as a patchwork for
patching up roads, tiles, roofs, etc.

Also a plastic cement can be made which is acid
resistant and corrosion resistant and which may be used
for various purposes.

The material when brought into the shape of a wet
paste form may for instance be used for lining tanks,
although such lining could also be produced by using
material in sheet form as above described.

The material above described when mixed with the
desired solvent must be compatible with the type of plas-
tic which has been used, so as to obtain the proper con-
sistency. It may then for instance be used for the cov-
ering of highways or roads, sidewalks or steps and foun-
dations, and preferably if used in this way a reinforcing
material is embedded into the plastic material in the
form of a network of parallel wires or the like, and when
used for roads or highways or sidewalks the advantage
is that a much lighter material must be handled so that
the construction is much easier, the material is much
less liable to get slippery and it also prevents skidding
especially if made with asbestos or other fibrous ma-
terial. Also this material can be colored permanently
with a color fast plastic paint while in paste form.

From the above it will be seen that the new material
has a much wider application than most mixtures pre-
pared, on account of the fact that the smaller content
in plastics makes it economically feasible to use partly
plastic material and the increased hardness and solidity
of the material makes it better adapted to withstand ex-
ternal forces and wear.
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It will be clear that minor changes may be made
without in any way departing from the essence of the
invention as defined in the annexed claim. :

Having described the invention, what is claimed is:

A process of producing a material containing asbestos,
another mineral filler and a plastic as a binder which
consists in preparing a mixture consisting essentially
of approximately 12.75 to 15% by weight of asbestos;
approximately 20 to 30% by weight of a resinous bind-
er selected from the group consisting of polyesters, poly-
ethylene, polyvinylidene chloride, cellulose acetate, cel-
lulose nitrate and cellulose propionate; approximately 1
to 20% by weight of a plasticizer for said resinous bind-
er selected from the group consisting of diethy! phthalate,
dimethyl phthalate, triethyl phosphate, triphenyl phos-
phate, dimethoxy ethyl phthalate, ethylene glycol mono-
methyl ether stearate, triethylene dicaprylate; and ap-
proximately 50 to 60% by weight of finely divided filler
material selected from the group consisting of silica,
slate flour, clay and limestone; and then hardening the
resinous binder by subjecting the mixture to an elevated
temperature and an elevated pressure for a time suffi-
cient to harden the resinous binder; grinding the resultant
hardened material to produce a finely ground composi-
tion; and then admixing the finely ground composition
uniformly into a second mixture in a guantity whereby
the ground composition represents 15 to 25.5% by weight
of the second mixture, the remainder of the second
mixture consisting essentially of 12.75 to 15% by weight
of asbestos; approximately 20 to 30% by weight of a
resinous binder selected from the group consisting of
polyesters, polyethylene, polyvinylidene chloride, cellu-
lose acetate, cellulose nitrate and cellulose propionate;
approximately 7 to 20% by weight of a plasticizer for
said resinous binder selected from the group consisting
of diethyl phthalate, dimethyl phthalate, triethyl phos-
phate, triphenyl phosphate, dimethoxy ethyl phthalate,
ethylene glycol monomethyl ether stearate, triethylene
dicaprylate; and approximately 50 to 60% by weight
of finely divided filler material selected from the group
consisting of silica, slate flour, clay and limestone.
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