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2 Claims. (CL:18—47.5)
My invention relates to asbestos cement prod- and the binder in a dry condition, although such

ucts and has for its main object the provision of
a new and improved process for making self-
setting asbestos cement products.

a mixture may be ground in a wet condition.

When practicing the modification of my inven-~-

tion and using an addition of alumina or oxide

e et

Another object of my invention is to provide a of iron_to the siliceous material, the amount 6f 5
new asbestos cement product having greatly im- these additions should be equivalent o or more
p:‘loved (rinichaniié:al strength and resistance to than t:vicz tize anllgutt:fil of ;img_ c%n;:antliedtinbgt‘;i

re ~ . cined at a
deletorious Huids, o s 2 8IS0 o other  CHReNt -ERL sspecially culted for my pribose.

10  Another o?ject ofn my in,;'ent,ion is to provide a Itmas; Howev%r, 1;se silicic-acids of non-cryst ;_ling 10
new process for making asbestos cement products structure and o natural reactivity, ory
ghat shaltl requirle1 a x:mch shorter time than has = Whic Sﬁ Lg;ﬂg{ﬂ_%ﬂ.,f 'T"" a':s en_e__jﬁe;_‘__ciﬁfa .%_5 521“7

een customary heretofore. ing, such maferials including guar Zite, chalced-

__ Another object of my invention is to provide an .O-I?‘? opal, diatomaceous earth, sandstones con- .
15 asbestos cement product that shall contain no Enmg Silici®ac 'L'hg"'—d'i"lrec itated_si .°__°___9‘cmr_l. or 15
;mconr:’]iamed binder and that shall be water- guarfz’ WhICh Nas been changeq INto an or-
mpervious. phous conaition by heating. - Such silicic acld o

Another object of my invention is to provide AMOIPHQUS, Colloidal or hydrated chiracteristic
an ashestos cement product in which the ;)riginal Is especially advantageous when operating in the

g0 calcareous and siliceous constituents are no long- range of two hydraulic factors to one of lime (by ,,
er present in their original condition in the fin- Weight). .By hydraulic factor is meant the per
by e chemionl Teote e GOy e O B mrbature of 207 16 0% ot upst

y the chemical reaction occurring during the €303, us & mixure o o L0 0
process of manufacture, into a very duramg and Or other siliceous material with 50% to 30% of
25 resistant material, Portland cement or a mixture of 40% to 50% of .-
, _In practicing my invention, I mix a calcareous silicate and 60% to 50% Pprtland cement will .
K binder such as Portland cement with a siliceous be representative of such condition. When work- -
s ;na,teria] :,rzg w has St0S Iiber, in such propor- hng Wig,lh stma,ll 'acclld%ilons c‘),irsmgnglaterials it is -
ions tha ere shall be no chemically free lime esirable to grind them y . ;
j;‘} 30 inthe final product, and that the Slliceous Tates The method employed by me in the next stepof 5,
§ rial will have been changed into an amorphous Iy brocess, that of forming the shapes, may
o Body, grid the mixtire Very fine, elther gL of very. Thus I may add water to the above de-
/ gz;x folTh the shapes, allow them to set for a cer=~" scribed mixture of hydraulic Nime or its equiva-
I , ain Tength of time and_indurate them under lent, silicate and asbestgs, so that it will have
! 35 steam pressure. ot the consistency ori"h;‘c_k;;‘;‘ cream, or mud, after -
H - ™In"= moditication of my invention I may use Which plates or slabs can be formed in a press,
y - % _alumina, oxide of iron or calcined clay, or cer- - or tubes can be made in a centrifugal or in an
e e Iyt O aten to for » semlodry ikture and
: replace a part ol the slliceous materials SUggeste _water | semi-dry mixture
\ 40 mfmy oﬁ;}nal application.™ 88 then form the material info the desired shapes 4

"Among the binders of calcareous cements f;aggggyﬁoﬁgguf; iql:l?::rirfghusg pressures up
Khi: hna?:tur:']aa,'lyo;'J1 sl;’eo;ll‘:nfi cement pz:)gz:zuﬁé After the shapes have thus been formed they
monts caloarcous Tyaraulle cement or The Tke are allowed to set for a period on the order of

45 m}nmwmch I may 2¢ hours. Careful tests have shown that this 45

: S R ——- 3 j
use are the following: quartz, quartzite, siliceous :tseg ;i)ra!,rt?:; t%??iejfe ;: saét Vf‘:_g tl)?%?;:al}gogn:f'
,s_ma?d ainil____ishingle, s____g____ﬁ,_and:f‘o:e rlamt raat;ﬁ' allg.lf& di- or tri-calcium silicates, part remains in com-
aruficia BLZE‘E’-%EIT"}J Sog;, anc the IK€.  pination and part is held within the silicate gel

The raw materials, 1. e, the binder and the - poquting from the hydration and which is the 50

siliceous material are ground very fine, at least

as fine as ordinary cement, and may be ground
and then mixed in the proper pro-
ey may be mixed and then ground.

55 At present I prefer to grind the sillceous MAaterial

chief binding agent. This hydration is prefer-
ably effected at ordinary room temperatures.
The shapes are then indurated in a closed con-

tainer in gteam at a préssure of about 150 pounds
er square inch and for a length of fiiie 6@ the 55
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order of 8 hours or more. During this step of
the process the fre§ Jime is brought into combi-
‘nation with the silica, an §belleved that »

art of the’ im"’Tri'"ﬂTe silicate gel is removed

"1 probable also that
_1¥drated calcareous cement is broug.

Jbination with the silica. Information obtairned
from petrographic €xafiiThation of the final prod-
uct and from other tests indicates that the silica

has been changed into an amorphous body, hav-
ing certain very desirable characteristics for my

purpose, which will be referred to hereinafter in -

detail.

The indurated shapes are then permitted to
cool, after which they are ready for use. When
practicing the modified process I may take 55
parts by weight of clay containing 98% of (SiOz
plus AlzO: plus Fez03) plus 2% CaO, which has
been calcined at from 600° to 8‘55_20 and then

ound to & 1Neness Sueh that thare will Be & res-

due 6! not more than 5% when passed through a
180 mesh screen, mix this thoroughly with 45
parts commercial cement having 65% of CaO
and with from 15 to 20 parts of asbestos fiber and
enough water to form a thick shirty, resg the
mixture into the desired shapes, allow them t0
set and then j .them in an autoclave. As
an example of the steam pressure and the time
of induration I may use b pounds of steam
pressure for 8 hours and if a steam pressure of
45 pounds is used the time is increased to 20
hours. There is thus an interrelation betweén
the steam pressure and the length of time, that
is the lower the steam pressure, down to a cer-
tain minimum value, the longer the time required.

The product embodying my invention can be
used in many different fields and I have shown
several forms which can be made by the use of
the process described hereinbefore.

In the single sheet of drawing,

Figure 1 is a view, in front elevation, of a slab
cr plate embodying my invention,

Fig. 2 is a view, in side elevation, of the plate
or slab shown in Fig. 1,

Fig. 3 is a view, in front elevation, of a pipe,
and,

Fig. 4 is a section view therethrough, taken on
the line IV—IV of Fig. 3.

An important fleld of application is for roof
slabs of relatively large size and a slab or plate
f1 is shown in Figs. 1 and 2 of the drawing. For
illustrative purposes only it may be mentioned
that slabs of this kind can be made on the order
of five feet wide, ten or twelve feet long, and
on the order of %&’’ to %4’ or more thick, but I
wish it to be understood that I do not wish to
be limited to these particular dimensions. Pipes
suitable for water, oil, gasolene, gas, and the like
are being manufactured in diameters to about 16
inches and in lengths to nearly 50 feet. ‘

Referring to Figs. 3 and 4 I have there illus-
trated a tube {3 in the form of an ordinary sewer
pipe, provided with a bell mouth 15 at one end
thereof to permit of interfitting the successive
tubes or pipes. Again I do not wish to be limited
to the particular shape since the pipe or tube may
just as well be made to have a constant internal
and externsl diameter. Tubes or pipes of the
kind resulting from the practice of the process
embodying my invention, and also embodying my
invention in themselves have been found appli-
cable to a great many uses. 'Thus they have been
‘found to withstand attacks of chemically pure

weter, of acidulated water, and of various fluid
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substances including acids, oils, and the liquors
resulting from certain processes used in industry.

Some figures as to the modulus of rupture of
flat plates may be here given in order to show
the extraordinary great strength obtained in such
plates. Thus a small plate having a thickness of
substantially .09’ had a modulus of rupture of
7,800 lbs. per square inch. A plate having a
thickness of .102’* had a modulus of rupture of
8,000 lbs. per square inch, while a number of
other plates made at the same time showed sub-
stantially the same value for the modulus of rup-
ture. Al of these plates were made at the same
time with a proportion of one part of cement to
three parts of silica, by weight, and about 156%
of asbestos fiber.

A number of tubes were made according to my
improved process, using one part, by weight, of
cement to three parts of finely ground silica,
19% of asbestos being added thereto during the
process of manufacture. These tubes were sub-
jected to a preliminary setting for about 24 hours
and were then steam treated in an autoclave for
about 8 hours at a pressure of 130 pounds per
square inch. Tubes having a length of four
meters, an internal diameter of 12.5 centimeters
and a wall thickness of 9.5 mm. had a modulus
of rupture of about 4,200 pounds per square inch,
the bursting pressure being about 6,800 pounds
per square inch, A tube having a length of four
meters, an internal diameter of 10 centimers and
a wall thickness of 8 mm showed a modulus of
rupture of 3,900 pounds per square inch, the
bursting pressure being 6,800 pounds per square
inch, A tube three meters long, with an internal
diameter of 8 centimeters and a wall thickness of
9.2 mm showed a modulus of rupture of 3,950
pounds per square inch, the bursting pressure
being 10,000 pounds per square inch.

Products embodying my invention have been
subjected to various uses in actual practice and
have shown great resistance to wear, to shocks,
to the friction of liquids flowing through tubes,
and to other causes which tend to destroy such
material. Actual tests have shown that the re-
sistance to abrasion of my improved product is
about twenty times greater than that of the older
kinds of asbestos cement. R

A number of tests were made to determine
the behavior of my improved product when sub-
Jected to acid solutions. A number of small
plates were made, each 8 x 12 ¢cm. and 4 mm.
thick, both by the older processes and by the
process embodying my invention. The two sets
of plates were suspended vertically in containers
having different acid solutions therein, which
solutions were renewed daily in order to ensure
that the dilution thereof should not drop below
25% of the initial concentration. Two different
acid solutions were used, one a hydrochloric acid
solution of 50 grams of concentrated acid in a
liter of water and the other a nitric acid solu-
tion of 100 grams of acid in a liter of water,
but other acid solutions were also used, such as
natural acids from mineral sources, pits and
mines. These tests showed in general that while
the product made by the older methods was at-
tacked very quickly and in some cases almost
completely dissolved, the silica content in my
product was not dissolved to any appreciable
degree. ‘

Thus the decrease in weight, in per cent, of
the ordinary asbestos cement product made by
the older methods when subjected to the action
of hydrochloric acid for one week was substan-
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the reduction in weight was 78.3%. My asbestos

cement had a reduction in weight at the end of

the first week of suspension in hydrochloric
acid, of 21.2% and showed a decrease of only
30.5% at the end of the fourth week. In other
words, the reduction in weight in my product was

about one third that of the ordinary prior-art

asbestos cement. When the ordinary asbestos
cement product was subjected to the action of
the above described nitric acid solution, the per
cent loss in weight at the end of the first week
was 76.6%, and the loss in weight at the end of
the fourth week was 79.1%.
product, when subjected to the same conditions
showed a loss of only 26.0% at the end of the
first week, which loss in weight increased to
only 30.3% at the end of the fourth week. Here
again the loss in weight in my product was sub-
stantially one third that in the ordinary product.

Tests were also made on the same kind of

plates as to the modulus of rupture of the two
products, after they had been subjected to the
solution of hydrochloric acid or of nitric acid:
Plates of the ordinary type showed a modulus
of rupture of 700 pounds per square inch at the
end of the first week of immersion in the hydro-
chloric acid solution, while at the end of the
second week the modulus of rupture was zero and
the plates were very strongly disintegrated, hav-
ing in general the appearance of thoroughly
wetted pasteboard. Plates embodying my in-

vention showed a modulus of rupture of 1,850

pounds per square inch at the end of the first
week of immersion in a hydrochloric acid solu-
tion, a modulus of rupture of 2,150 pounds per

square inch at the end of the second week, this -

figure increasing to 2,550 pounds at the end of
the fourth week, the plates showing no visible
change whatever in appearance.

Plates subjected to the nitric acid solution,
of the ordinary asbestos cement showed a zero
modulus of rupture at the end of the first week,
the plates being very much disintegrated.

5 Plates embodying my invention showed a modu-

lus of rupture of 2,400 pounds at the end of the
first and at the end of the second week, this
figure increasing to about 2,500 pounds at the
end of the fourth week, the plates showing no
visible change in appearance.

Tests have also been made on my improved
product to determine their action when subjected
to pure water or to water containing carbonic
and other similar acids. Tubes were used in
this test and subjected both to the action of dis-
tilled water, as well as to water containing
carbonic acid. The test duration was 20 days.
The ordinary asbestos cement product showed
a reduction in weight of 0.26 gram per square
decimeter at the end of this period of time,
while the tubes embodying my invention showed
no reduction in weight. Tubes of the ordinary
product submitted to the action of water contain-
ing carbonic acid for 20 days showed a decrease
in weight of 5.66 grams per square decimeter of
surface area, while tubes embodying my inven-
tion showed a reduction of only 0.77 gram per
square decimeter of surface area.

‘When products embodying my invention and
the older kind of asbestos cement were submitted
to a 7% solution of sulphate of magnesium and
to water saturated with calcium sulphate for a
yvear’s time, the fubes embodying my invention
still retained their external aspect, their volume,
and their initial structure and strength. Tubes

Asbestos Cement Products (US Patent 2,084,354, 1937)
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My improved |

3

embodying the prior-art asbestos cement showed

signs of change after 60 days of such immersion,

particularly swellings of the kind usually called
or caused by the “cement bacillus”, and they had
also lost their cohesion,

' Tests have also been made on the earlier kind
of asbestos cement and on my improved product
by submitting them to the action of high
temperature, on the order of 700° to 800° C.,
for 24 hours. The ordinary -asbestos cement
products showed a large deformation and had
lost practically all of their strength, while my

- product retained its original form and a large

part of its original strength.

My improved process differs in the hereinbe-
fore described essential details from those used
heretofore, with the result that my improved
product distingulshed in’ many important
characteristics from the prior-art material of

. the same general-kind, which differences have
" been set forth in detail hereinbefore,
‘again point out that the character of the final

I wish to

txa

10

20

product in my invention is very different from

that of the prior art, particularly in that the
silica is present in a very hard, hornlike amor-
phous state so that it can not be easily attacked
and dissolved out by corrosive fluids, Tests made

25

by myself and by others have shown that there .

is practically never any free lime in the finished

product, particularly because of the excess of
silica used in the mixture and also because of the
specific steps in the process of manufacture. The
lack of free lime and the state of the silica re-
sult in the retention of the shape and the
strength of my product under the most adverse
conditions, as set forth above,

I am aware that the prior art has suggested
the use of ordinary lime, siliceous material and
asbestos, but wish to cIearly distinguish my proc-
=5 Trom one of those used heretofore in the
making of asbestos sand lime shapes. It is set
forth that The"shaped members must be indu-
rated while under mechanical compression, which
clearly shows that the lime used is not a hydraulic
lime but only ordinary lime. A method of this
kind is suitable only in the manufacture of simple
shapes, such as flat tiles, roof sheets and the like
and can not be used in the manufacture of tubes
and other complicated shapes which can not be
maintained under proper mechanical pressure
until indurated.

Another process includes the use of only five

30

per cent of a form of silicic acid, This -amount

of silica, no matter how reactive its form, is not
sufficient to take care of the lime set free during
hydration. The result is a product having an
alkaline reaction which is more readily attacked
by corrosive agencies.

Let it-be assumed that a Portland cement con-
taining 64% of lime and 229 ol silica 1§ thixed
with 5% of anhydrous silica, and with asbestos,—
and indurafed by” steam pressure Assiming that
the final product contains 3Ca0.2S8i0: (in a hy-
drated condifion) 31 parts of the 64 parts of the
lime initially in the cement will have been com-
bined, leaving 33 parts still free, which would
require an additional 35 parts of reactive silica
to be completely chemically combined.

When equal amounts of silica and of Portland’

mgn]t are mixed or an ex'cess of silica is mixeq
with Portland cement, subjected to" hydra.tlng,

conditions for a period on the order o 10Ur'S

and then indurated by steam under pressure,
as is proposed by me in THe presen application,
an excess of silica is present at all times, in fact
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4

more than enough for the formation of the end
product, hydrated monocalcium silicate. Petro-
graphic examination shows that the excess silica
appears to have been transformed, under the
influence of the high temperature in the presence
of the lime and the steam, into the amorphous
form, which is flinty, hornlike and highly resist-
ant to attack by corrosive fluids.

‘While I have set forth specific details of my

of asbestos fiber and sufficient water to form a
slurry, forming the shape, subjecting the formed
shape to pressure ranging up to 6,000 pounds per

_ square inch, permitting the compressed formed

T -

2,084,354

shape to stand at ordinary temperatures, and
then indurating the shape under steam pressure
until all the free lime therein is brought into
chemical combingation with the silica therein and
until the shape has become highly impervious to
the passage of moisture.

2. The method of producing a self-setting,
quick-hardening, water impervious and corro-
sion and steam resistant shape, which consists

shape has become highly impervious to the pas-
sage of moisture.
GIOVANNI MORBELLI.

ponT ar

5

10 improved process and of the product, I desire of intimately mixing 30 to 50 parts by weight 10
: that my invention shall be limited only by the of finely ground calcareous hydraulic cement
| prior art or by the appended claims. with 70 to 50 parts by weight of finely ground
: I claim as my invention: - siliceous materials, adding thereto 15 to 20 parts
i 1. The method of producing a self-setting, by weight of asbestos fiber and sufficlent water
| 15 quick-hardening, water-impervious and corrosion toimpart thereto an earth-dry consistency, form- 15
! and abrasion resistant shape, which consists of ing the shape, subjecting the formed shape to
intimately mixing 30 to 50 parts by weight of pressure ranging up to 6,000 pounds per square
finely ground calcareous hydraulic cement with inch, and then indurating under steam pressure
- 50 parts by weight of finely ground siliceous ma- until all free lime therein is brought into chemical
20 terial, adding thereto 15 to 20 parts by weight . combination with the silica therein and until the 20
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