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1o all wfwm ity coneeri:

Be 1t known that I, FREDERIC CHAPLET
citizen of the Repubhc of France, 1651(31111“‘ at
Laval, France, have invented certain new a,nd
useful Impr ovements in IHard Bodies for Ri-
fling Chromated Steel, Cutting. Rubies and

‘Dlamonds and Methods of Makmﬂ' the Same

(for which I have received patents in Frauce,

‘Nos. 232,034 and 232,037, dated August 3,

1893,) of which the followmff isa Speclﬁcatmn
-The object of my mventlon 18 relative to
the preparation of some new very hard com-
pounds, designated under the name of ‘‘hard
bodies,” capable of scratching chrome-steel
and suitable for cutting and shaping hard
stones, such asrubliesandsapphires, and even
for cutting and shaping diamonds. |
The constituents of these new hard bodies

are taken among the sample bodies (metal-

lolidsand met&ls) enuinerated asfollows: first,
metalloids—carbon and silicium;.
metals, (difficult to melt )-—-—tltanmm} chro-

- mium, mol}bdenum a_nd tungsten.

It is through the combination of two, or,

more ﬂ‘enelally, of three, of the above- men-

tioned constituents that are obtamed the fol-

. lowing new hard bodies—such as, for in-
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| stanee, first, titanid of silicium by the com-
‘bination of titanium and silicium; second,

carbo vitanid of silicium by the eombmatmn
of titanium, carbon, and silicium; third, sili-
¢id of chromium _by. the combination of si-
licium and chromium; fourth, carbo silicid of

~ molybdenum by the eombmatmn of carbon,
35 silicium, and molybdenum; fifth, carbo c;111--

cid of tun gsten by the combmamon oE C&I bon

~ silieium, and tunﬂ'sten

~ different compounds or very hard bodies can
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50 fitanicacid (Rutile), (Ti0,,) pulverized ; chro-

only be obtained by way of igneous melting,

which requires the high heatmcr attained by

means of suitable electric fmnaces

The constituents of the compounds, called
‘““hard bodies,” in questmn above enumer-
ated, are taken for use in the following state:
first, metallmds-—-ealbon in the shape or state
of pulvenzed coke, silicium in the shape or
state of silicic aeld (Si0,,) pulverized; sec-
ond, metals—-t1tan1um in the shape or state of

second |

] mium in the shape or state of sesquioxid of

chromium, (CrO,,) pulverized; molybdenum
in the shape or state of molybchc acid, (M.O.,)

pulverized; tungsten in the shape or state of

tungstic acid, (VV O,, ) pulverized.
F01 the pleparatlou of the hard bodies

enumerated above it is necessary to proceed,

ﬁlst to the intimate mixing of their constlt—-
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11ents in the above-described state with the

necessary proportion of pulverized carbon re-

quired for the process of reduction in case
carbon is not one of their constituting ele-
ments. For instance, for making silicid of
chromium silicic acid and sesquioxid of ¢hro-
miumn pulverized are intimately mixed with
the proportion of pulverwed carbon required
for their reduction. When, on the contrary,
carbon 1s one of the constitutive elements—

-as, for instance, in carbo titanid of silicium—

fo the intimate mixture of titanic acid and
of silicic acid pulverized must be added the

total proportion of carbon required in order.
that after the reduction of titanic acid and

silicic acid there remains in excess the pro-

‘portion of carbon necessary for the proper

composition of the product. Each of these

mixtures thus prepared is introduced in an

electric furnace, whereit is submitted, during

‘the necessary time, to the high temperature

which is 1nd1spensable in or del to operate the
reduction and the combination by way of ig-
neous melting of its elements.
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When that operation is Gompleted the hea,t- -

| ing is-stopped and the melted mass is allowed

to- cool After complete cooling that mass

presents itself under a more or less metallic

| | Torm, more or less compact, more or less crys-
The combmatlons Whlcll give rise to these

ta,lh?'ed of a very great hardness, whichis the
characteristic .of the compound thus pre-
pared. Kor msta,nce, in order to obtain the
new very hard compound, the constituents of
which are carbon, tlt&ﬁlllll] and silicium,
combined in the plopm[lon of their chemi-
cal equivalents, represented by the formula:
6c—24Ti—14Si.—that is, carbon (C) equals

13.63 per cent., titaninm (T1) equals 54.55 per
cent., sﬂlcmm (81) equals 31.82 per cent.—to-

tal, 100
The mixture to be treated in the eleotnc
furnace, as it is said above, will be composed
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of carbon, titanie acid, and silicic¢ acid in the | in chemical combination, substantially as de- 1o
following proportions: for one hundred parts, | seribed.
carbon (C) thirty parts, titanic acid (TiO,) In witness whereof I have hereunto set my
forty parts, silicic acid (Si10,) thirty parts— | hand in presence of two witnesses.
5 total, 100, giving thus for this mixture th AT T A DT 1
formula: 30C—40Ti0,—30S10.,. | FREDERIC CHAPLET.
What I'claim is— Witnesses:
The new product, a very hard compound, CHARLES MERVILLE,
consisting of carbon, titanium and silicium, CLYDE SHROPSHIRE.
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