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To all whony it may concern:

Beit known thatwe, ITEINRICH OSTERMANN,
chemist, and CHARLES LACROIX, director of
the Usine Génevoise de Dégrossissage ’Or, of
Geneva, Switzerland, have invented an Im-
proved Method of Rendering Nickel and
Nickel Alloys Non-Magnétic, of which the fol-
lowing is a specification. . )

The invention consists of a method of ren-

.dering nickel and the nickel alloys non-mag-

netic—that is to say, rendered indifferent to
{he magnetic influences—and at the same
{fme said nickel or nickel alloyages become

suitable to replace iron or- steel, especially

with regard to their degree of dilatation and
to theirspeciticgravity and malleability. This
is of a great, importance, for instance, in manu-
facturing watehes, and especially compensa-
tion balgnee-wheels and spiral springs for
watches. o _

Nickel ean be'alloyed with copper, silver,
lead, tin, zinc, aluminium, cadniinm, wolfram,
gold, platinun, and metals of the platinum se-
ries (palladium,rhodium, and iridiam,)or with
alloys of two or more of those metals. If one
alloying netal is of little dilatation—as, forin-
stance, gold, platinum, and metals of the plati-
numn series with nickel—the resulting alloys
will be magnetizable; but they may be made
indifferent to the magnetic influences by ad-
dition of copper, silver, lead, tin, zine, alu-
mininm, or of combinations of those metals.
The alloys produced will answer the purpose

. specified above with regard to the degree of
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. dilatation and malleability, butnot at all with
regard to the specific gravity, which will be
(tifferent from the specific gravity of iron or

steel. N

Alloys of copper, silver, Jead, ‘tin, alumin-
ium, zine,and cadmivm may be made to pos-
sess the same specifie gravity as iron; but
their coefficient of dilatation is much greater
than that of iron. Alloys of wolfram, gold,
platinum, and the metals of the platinum se-
ries may have approximately the same coeffi-

cient of dilatationas iron and steel; but their

specific gravity is very much greater than the
specific gravity of iron or steel. If those met-
als are alloyed the one with the other, the lin-
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portional to the linear dilatation of the dif-
ferent metals which have been alloyed to-
gether, while the specifie gravity of said alloy
will be only -approximately proportioned to
the specific gravities of the metals which have
been combined together. -Alloys of nickel

or with thirty to forty per cent. platinum,
palladium; or rhodium, would have approxi-
mately the same cocflicient of linear dilata-
tion and the same specific gravity as iron or
steel; but as those alloys, except those of

ally influenced by magnetic influences thag
pure nickel, one should be obliged to combing

thém with a larger quantity of metals having

stance, copper, silver, zinc, &e.,).as it would
be the case of pure nickel in view of having
the resulting alloy not magnetizable. The
nickel begins to grow non-magnetizable by
an addition of twenty per cent. copper, twenty
per cent. zine, or twenty per cent. silver, or
ten per cent. tin, or thirty per cent. lead, or
five per cent. aluminium. To render alloys of
nickel and gold, nickel and platinum, nickel
and palladium or rhodium, nickel: and man-
ganese, or alloys of nickel with combinations
-of those metals,
therefore be obliged to add a large quantity
of metals having a high coefficient of dilata-
tion, and the resulting alloy would have a
higher coefficient of dilatation than iron or

sible to obtain with the help of the above-spec:-
fied 1r etals an unmagnetizable alloy the main
partof which would be nickel. Now, our pro-
ceeding consists of rendering pure nickel or
combination of nickel with gold, with plati-
num, or with metals of the platinum series, or
‘with-manganese, very easily and durably un-
magnetizable by melting or alloying the saine
with ehromium,

of the alloy, but lowers the same a little, and
the alloys obtained by this way are completely
suitable to replace iron or steel. Such alloys

with ten to twenty per eent. gold oy wolfram,

a high coefficient of dilatation, (as, for in-

unmagnetizable, one would' -

steel. * It appears, therefore, that it is not pos-

Chromium doesnotincrease -

the linear dilatation nov the specific gravity’
95

ear dilatation of the alloy will be exactly pro- 50'
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nickel and wolfram, would be more ehergetic- -
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of chromium with little additions of gold, ’
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- and difficult to work. - An addition of ten per
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. over it the corresponding quantity of nickel, ]
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“ing first pure chromium, or chromium with a

platinum, or of metals of the platinum series,
or of manganese, possessa very high elasticity
and hardness. They may be improved with
regard to their malleability by means of an
addition of lead, tin, copper, or zinc without
increasing their coefficient of dilatation, as
one may add a proportional quantity of chro-
mium, A 'suitable combination of metals
would be, for instance, the following one:
eighty per cent. nickel, four per cent. plati-
num, 0.60 per cent. lead, 0.20 per cent. tin, and
0.20 per cent.zine. Nickel begins to grow un- |
magnetizable by an addition of three per cent.
chromium, ahd is completely unmagnetizable
by an alloy of ten per cent.. It is possible to
alloy up to thirty per cent. chromium with
nickel; but such an-alloy would be too hard

cent. chromiam to a magnetizable alloy of
nickel and gold; plaiinum, or metals. of _the
platinem series, makes the same, as well as.

pure nickel, unmagnetizable. If those alloys | .

contain copper, silver, zine, tin, or lead, it will '
besufficient to add smaller quantities of chros
mium, The melting and alloying of nickel
and cfromium are easily obtained by throw-

small addition of borax, into the crucible and

_magnetizable,

and eventually of the other metals, as above
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.specified. Then the crucible is placed into.a

blast-furnace until the melting is obtained.
If other metals are to be added to the alloy of
nickel and chromium, it may be preferable to
melt first only nickel and chromium and to
add the other metals when those two metals
are alloyed ‘with one another. If the nickel
contain$ too large quantities of iron or cobalt,
4 larger quantity of chromium will be neces-
sary to be combined with it to render it un-
Such alloys will then be too
hard. . -
- Having thus fully deseribed our invention,
we claim— - - -

The method herein specified of rendering
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nickel and its alloys non-magnetizable and

suitable for use in place of iron and steel in
watches, consisting in melting chromium with
such nickel .in the proportion of less than

“thirty per cent. of chromium, substantially as

set forth.

names to this specification in the presence of
two subseribing witnesses. ‘

HEINRICH OSTERMANN.
CHARLES LACROIX.

Witnesses:
E. IMER SCHNEIDER,
LYELL T. ADAMS.

In testimony whereot we have signed our
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