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Our invention relates to a method of im-
proving certain physical properties or of
refining precious stones which have been
produced by way of synthesis as, for in-
stance, by the well known Verneuil-process.
. Synthetic precious stones are subject, ow-
ing to their origin to interior tensions
which frequently cause the stones under
treatment to burst in undesired directions,
or produce fissures when plates are sawed or
gems are cub, whereby the stones are ren-
dered useless.

Our invention is based upon the discovery
that by carefully tempering the raw stones,
the tendency to crack is eliminated and, for
instance, when sawing thin plates which are
required for making axle-bearing jewels, fis-
sures are no longer likely to occur. An ex-
tremely brittle stone liable to cracking is,
for instance, the synthetic spinel, the hexa-
hedral cleavability of which often suddenly
makes itself known in an undesired manner,
even after the cut is nearly finished. By the
subsequent thermic treatment, the tendency
towards cleavage is greatly diminished also
in this case. For this treatment, the stones
preferably divided into halves, or the inter-
mediary or final products obtained there-
from, are heated in a suitable embedding me-
dium such as powdered alumina, sand, char-
coal or the like, or in a gaseous atmosphere.

'The tempering process may be performed,

for instance in a crucible in such a manner
that the stones, or products thereof, after
careful preheating are exposed to red heat
for several hours and ‘then slowly cooled
down.

Our invention, comprising a thermic meth-
od of refining or improving the physical

qualities of artificial stones simultaneously

affords further advantages in other respects.
The color of certain kinds of stones, especial-
ly, for instance, the orange-colored padpa-
radjah, is intensified by the tempering proc-
ess to a degree which cannot at all be at-
tained by increasing the percentage of the
dyeing agent in the base material, as almost
all the stones would crack. Therefore if a
subsequent thermic treatment is applied the
addition of a far smaller percentage of the

usual dyeing agent is necessary. The in-

tensification of the color produced by the .

thermal treatment is moreover accompanied
by a more uniform distribution of the color-
ing matter, the outer zones showing no long-
er a deeper coloring than the inner ones after
the refining treatment.

As to the choice of the embedding me-
dium, it is, of course, to be considered wheth-
er or not the coloring matter of the stones is
altered by a reducing or oxidizing atmos-
phere or surrounding substance; therefore
stones which are susceptible to the influence

‘of oxidizing media are preferably embedded

in a reducing agent as, for instance, charcoal.

- A further result of our tempering method -

especially when applied for a considerable
length of time may be in same casés that
oversaturation phenomena disappear, an ex-
cess of one of the constituents being sepa-
rated in the basic constituent of the stone in
the form of microscopically small crystals.
For instance, spinels which are easily some-
what oversaturated with alumina, may by
this treatment be given a moonstone-like ap-
pearance. . :

_ Thus the method of refining or improving
the physical qualities of artificial precious
stones according to our invention involves a
considerable progress in the production and
manufacture of synthetic precious stones. -

. We are aware that in former times it had
been proposed to enlarge small artificial
rubies by melting together ruby fragments to
obtain what is called “rubis reconstitués”.
This well-known method has nothing in com-
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mon with our invention which has only in

view a refining process without influencing

the outer form of the crystals. :

o Eammples o

- (1) The brittleness of rubies or white sap-.

phires whose base material is alumina, is
substantially reduced by embedding the
stones in an inert material such as fine sand
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or powder or alumina and heating the bed-

ding to the temperature of red heat, i. e.
about 800 to 1000° C. for about 8 to 12 hours.
The embedding material simultaneously pro-
vokes a uniform heat-transmission and pro-
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‘tempering process.
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tects the stones against damage, resulting,
for instance, from abrupt cooling.
. When padparadjah is treated in the same
manner its color is strongly intensified.
(2) Sapphire colored blue by a coloring

-matter susceptible to oxidation, is calcined in

charcoal powder as reducing agent for about
8 to 12 hours at bright red heat, the access of
air being absolutely prevented. Hereupon
the charge is allowed to cool down slowly.

(3) Sapphire colored blue by a coloring
matter susceptible to oxidation is refined by
heating it to a bright red heat in the reducing
gaseous atmosphere of a current of hydrogen,
for some hours, and allowing the product to
cool down slowly. i

(4) Light red ruby is refined by heating it
in the inert gaseous atmosphere of a current
of nitrogen to a temperature of 700 to 900° C.
for 10 to 20 hours.and then allowing the
product to cool slowly. : .

We claim: '

1. The process of improving certain physi-
cal properties of synthetic precious stones
which comprises subjecting synthetic pre-
cious stones containing oxidizable substances
as a dyeing agent in a bedding of a reducing
substance to a bright red heat for from 8 to
12 hours, and then slowly cooling the stones.

2. The method of improving the physical
qualities of synthetic spinels which comprises
embedding spinels somewhat oversaturated

'in alumina in an indifferent material, heat-

ing the bed to at least red heat, keeping said
temperature for some hours, slowly cooling
down the product and thereby effecting a
structural alteration consisting in a cloudy
separation of microscopically small crystals
of alumina. )

3. The method of improving the physical
qualities of raw synthetic precious stones
which comprises changing the crystalline
structure of the raw synthetic stones by a
- 4. The method of improving the physical
qualities of raw colored synthetic precious

- . stones which comprises changing the crystal-

line structure of the raw synthetic stones and

_ simultaneously homogen-izing(glthe disposition

of the particles acting as a dyeing agent in.
colored stones by a tempering process. =
5. Synthetic precious stones of moonstone- *
like appearance consisting of synthetic spin- .
els containing microscopically small crystals
of alumina. ' o
In testimony whereof, we affix our signa-

tures. :
‘ MAX JAEGER.
AHERMANN ES_PIG.



