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To all whom it hay concern.:

Be it known that we, Maurice LucieN
Borror and Jean Daubienac, residing at
Moutiers, France, have invented new and
useful Processes for the Manufacture of Ce-
wments and Similar Products, of which the
following is a specification. :

This invention relates to the manufacture,
in an electric furnace, of cements and simi-
lar so-called hydraulic products, by an in-
tegral fusion of the-whole of the constitu-

ent elements of the said products, to what-

ever combination they-tielong.

it is universdlly admitted and recognized
in the present manufacture that the tem-
perature in the interior of the burning kiln
must not reach such a degree that the mate-
rials introduced into the same should fuse,
and in all kilns hitherto used, even in the
most modern.-ones, regulation of the said
temperature is exceedingly difficult, and it is
necessary to stop the operation at the be-
ginning of vitrification of the materials
used. t?I.’his results in the serious drawback
that, after each taking out of the kiln, there
is obtained a large quantity of unburnt ma-
terial owing to lnequalities of temperature
in the various zones of the kiln. Moreover,
there is a risk of the vitrified materials ad-
hering to the walls of the kiln, as the latter
cannot provide the temperature required to
keep the melted materials in a liquid state,

- or enable a complete homogeneity of the
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product to be insured. =

The electric furnace already commonly
used in electro-chemistry and eléctro-metal-
lurgy, is remarkable by the flexibility of its
working ; it makes it possible to obtain any
temperature, from a few hundreds of de-
grees to that of the volatilization of coal,
with the possibility of modifying its work-

* ing at any moment or bringing it to the most
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suitable temperature for the manufacture in
question. :
In the process according to this invention,
the cuustituent materials of the cement are
first ‘ground, then thoroughly mixed to-

gether without a previous treatment, and ..

introduced into the.electric furnace where
they are completely melted. Owing to the
considerable temperature cbtained, the ma-

" terials completely react on each other in

order to form calcic silicates and aluminates,

and transmit by radiation and conductivity
part of their heat to the adjoining elements
which melt. Moreover, the molten mass is
kept constantly in motion by the action of
the arc produced under the foot of the elec-
trodes, and by the descent of the comparu-
tively cool mixture into the molten mass.
This results therefore in an energetic mix-
ing insuring perfect homogeneity of the fin-
ished product which can thus be made, ac-

_cording to the mixture employed dnd to the

products to be manufactured, pasty liquid
ot extra fluid by superheating.

The accompanying drawing given merely
by way of example, shows an electric fur-
nace in vertical section.

At its lower base is arranged the hearth 1

made of refractory materials and provided -

at the sides with a lining resisting the de-
structive action of the molten products.
The hearth plate 2 of the furnace 1s consti-
tuted by a conducting pisé (rammed earth)
resting on a current-supplying plate con-
nected to the conductor bar 8. The arch of
the hearth 1 is connected to the shaft 4 of
the furnace and leaves a passage for feur
electrodes 5 connected by cables 6 to the
other conductor bars 7. The number of
electrodes varies according to the intensity of
working to be obtained, the nature of the
current, the method of connection and the
shape of the hearth. The electrodes 5 ave
operated by means of winches 8.

The materials brought on a truck 9, are
discharged into a receiver 10 where they are
dried by the passage of the hot gases escap-

.ing through the throat 11, flues 12 and the

funnel 18. A valve 14 makes it possible to
regulate the passage of the hot gases. The
materials drop from the receiver 10 into the
throat 11, then into the shaft 4 of the fur-

nace where they are gradually heated as.

they descend, by the action of the heat of
the furnace and of the gases of the melting

hearth, and the reactions between the wva-.

rious elements take place.
-The molten final-product after the opera-

tion has been properly carried out, is sud-

denly cooled by water or by air, and cast at
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regular intervals through the orifice 15 into

movable molds.
According to circumstances and to the
object to be attained, the furnace éan more-
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over vary in its constructional details, it
could be fed by a continuous current or by
an a ternating current. .

By means of this process, and with the use
of an electric furnace, it is possible to ob-
tain hydraulic lime and any desired artificial
cements, quicl-setting, half-slow, slow-set-
ting, puzzolan, synthetic, with any indexes
of “hydraulicity.” :
in the same way, it is possible to obtain
any desived hydraulic products, of any com-
position, according to the mixtures to be
treated and to the reactions in the furnace,
and of colors varying from white $o black-
ish gray, by the addition or suppression of
rveducing agent in the mixture. ]

This process by fusion in an electric fur-
nace does not affect the quickness of sotting
of the cements, i is possible to obtain,

le mixtures, quick-getting molten
products that is to say quick-setting molten
artificial cements,

¥t is also possible to obtain hydraulic
products of variable density by the addition
ox-subtraction of metal oxids, chiefly fer-
ruginous, and gny silicates of lime, alumij-
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nates of lime and silico-aluminates of lime,

and therefore to imitate any natural or arti-
ficial cement.

The hydraaiic products cast arve

classes ;
1. Those which after the cooling disinte-
grate in the air and ave converted into im-
palpable powder which does not leave any
residue on screen Mo, 80. These products
vefore be packed at once without any
ional treatinent; the products removed
trom the electric furnace are perfectly burnt,
as they are molten, and have u great vesist-
ance to tension and to compression and arve
also highly suitable for grinding,

2. The products remaining compact dur-
iag slow or sudden cooling, which are treat-
ed subsequentiy like clinkers of cement Kilus,

The difference found between the products
of these two classes is due $o proportions of
silica, alumina and lime used in the mix.
tures, and to the fiwe of fusion,

Fhe quality of a bydraulie product, and
therefore Its cominercial value, depend not
only on careful manufacture, but also on
the chemicul constancy of the layers in the
quarry wvsed, und on the necessity of treat-
ing eomparatively fusible materials at the

of two

+ 3 -
& temperature of cement kilns (1250 to 1400

degrees).

Hydraulic gualities are anparted to elays
or clayey Timoestones generally used, by the
addition of limestone or lime.

The electric furnace in which very few
substances resist fusion, makes it possible
to use materials which are too vefractory for
ordinary kilns, and generally speaking, any
raw materials the elements of whieh can
enter ; he composition of hyderaulic
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products or be simultaneously eliminated at
the high temperature which it develops.

Among the raw materials treated by this
process, can be used : '

1. Any primitive rocks:
schists,
schists.

2. Eruptive and volcanic rocks; granite,
quartz, porphyry, trachyte, basalt, lava, etc.,
and produets of decomposition, sandstone
slate, puzzolan, sand, comprising moreover
any silico-aluminate of the feldspar class,
zeoliths, micas, chlorites, sc;izists, clays.

3. Silicates of lime, irom, groups of
“augite” hornblende and folivine.”

4. Natural silicates off alumina such as
andalousite, staurolithe. /

5. Natural aluminatey and bauxite,

6. Pure, magnesium-tontaining or clay-
limestones and any calcium compounds such
as sulfates, phosphates, tungstates, chlorids,
finorids.

7. Combinations of iron, manganese, tita-
nium, tungsten, chromium existing in the
state of impurity in the materials hereinbe-
fore specified, or by addition to the mixtures
used. '

8. Slags of blast furnaces, acid or basic
steel furnaces and electric furnaces with
ferre-alloys.

These materials are used in accordance
with their analytical composition, with con-
nection of one or another of the constituents,
and by addition or subtraction of one on
more clements in order to arvive at the de-
sired composition of the final product. The
question of fusibility plays a part therefore
ouly in the economical juse of the electrig
energy required for thé reaction, and the
quantity of coal to be used depends on the
quantity of oxids which have to be reduced.
1t is therefore always, very small, with rare
exceptions. ‘ ,

By generalizing its application, the  ce-
ment industry would cease to depend on
speeial deposits or quarries, but only on
cheap electrical energy produced by water-
falls. Water power yesources are however
very considerable throughout the whole
world, and their position ig generally that
of the deposits of all the materials to be
used.  Building of cement mills utilizing
this process is therefore independent of the
quarry to be worked, but depends only on
the place where installation of hydraulic
force will De the cheapest and where the
transport of finished products is easy.

Huaving now particularly deseribed and
ascertained the nature of our said invention

gneiss, mica-
chlorite-schists and horn blende
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and in what manner the same is to be per- 126

formed. we declare that what we claim is:

1. The process of manufacturing cemerit
and the Jike, consisting in grinding and mix-
Ing the constituent material, melting the

same Ioan eélectrie furnace, keeping the 189



- molten mass in motion by the
- eleetric arc until the same js discharged  from the furnace.
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i,

from the furnace.

2. The process ot manufacturing cement tu

-and the like, consistitg in grinding and mjx-
“ing the constituent material, melting the same

in an electric Turnace, utilizing the heat of
tile furnace to heat the materials while
chargng the furnace therewith, and keeping
the molten mass in motion by the action of

-
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action of the thevelect'ric

3
arc until the same is discharged
In testimony whereof we affix our signa-
res-in presence of two witnesses.

MAURICE LUCIEN BOILLOT.
JEAN DAUDIGNAC.
Witnesses: .

Cras. P. Pressry,
J. LEpsrur,



