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1o all whom it may concern: .
Be it known that I, Jomaxxes ScHILLING,

- a subject of the King of Prussia, and resi-
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dent of 1 Winklerstrasse, Colonie Grune-

wald, near Berlin, German Empire, have in-
vented a new and useful Process for . Pro-
ducing an Amorphous Tungsten Powder, of
which the following is a specification.

The present invention relates to a process
for the production of a finely divided amor-
phous powder of tungsten or compounds of
tungsten which are poor or comparatively
poor in oxygen. Such finely divided me-
tallic powder is of special use in the manu-

Tacture of metallic filaments for incandes-

cent electric lamps. .

The present invention depends on the
property of tungsten compounds to brealk
up mto small particles when brought to a
high temperature in the presence of am-
the air or in any oxidizing medium.the ordi-
nary trioxid of tungsten (WO,) is formed.
If however the process is carried on in a
non-oxidizing medium or atmosphere an ex-
ceedingly fine soft amorphous metallic pow-
der 1s obtained as the result of the disrup-
tion on heating. This powder may be eas-
i1ly pressed and is specially suited for the
manutacture of metallic filainents with any
suitable binding agent in any known man-
With this fine powder the filaments
may be manufactured without encountering
the usnal difficulties of clogging or damag-
ing of the nozzle through which the material
1s forced when forming filaments. Further
in consequence of the fine state of division
of the powder it forms a much more inti-
mate mixture with the binding agent and

consequently produces a stronger filament

which may be handled much more easily.
The tungsten powder produced is either
pure metallic tungsten or a mixture of the

-metallic tungsten with lower oxids of tung-

sten. | | |
In carrying the invention into effect, the

substance. containing tungsten which is pref-

erably employed, is one of the various meta-
or para-tungstates of ammonium. The salt
1s heated in a closed tube or retort to a little

‘above the temperature at which the disrup-

tion of the tungstate takes place. Simul-
taneously a current of hydrogen and nitro-

gen or ammonia gas may be led over the
mass. |

When tungsten trioxid (WO,) is dis- I

monia. When this process is carried out in

. gen and nitrogen.

!
|

l—

solved in ammonia water (NH,) at a mod-
erate temperature, a salt is obtained which
18 approximately

(NH,) 100 W10y,
Or—-
(NH,),W.,0,,
or— j
| (NH4) 23W207-

On heating this salt as described above
while leading ammonia gas over it, the am-
monla 18 driven out of the salt and at a
suficiently high temperature this ammonia
1s wholly or partly dissociated into hydro-
The hydrogen in statu
nascendq 1s exceedingly active as a reducing
agent and reduces the oxid of tungsten from
a higher oxid into a lower oxid or to the
metallic tungsten. The amount of ammonia
led over the heated mass while stirring is
determined by the composition of the salt
and the required degree of reduction of the

tungsten oxids. It is also advisable to draw

off the water of crystallization or the water

formed by the reduction of the oxids of
tungsten, and this may be done by leading
a current of non-oxidizing gas, conveniently
a_mixture of nitrogen an hydrogen or dried
ammonia gas over the mass. With care it
18 also possible to employ hydrogen gas for
the purpose but the objection here is that
a hard rough granular gray powder is ob-
tained as discovered by Berzelius, and this
substance is not suited for use in the forma-
tion of metallic filaments for lamps.

The powder produced according to the
present invention may be further treated in
any known manner as for instance in the
mander described in my United States ap-
plication Serial No. 849336 filed 24th. of
December, 1906.

Iclaim:— . |

1. The process for the production of a
fine amorphous tungsten powder, consisting
In heating a tungsten compound adapted to
be -dissociated by heat in a non-oxidizing
atmosphere to a temperature above the dis-
ruption temperature whereby the reducing
agents separated from the said tungsten
compound act upon the oxids of tungsten
present.,. | -

2. The process for producing a fine amor-
phous tungsten powder, consisting in heat-
Ing an ammonium salt of tungsten in a non-
oxidizing atmosphere - to a temperature

slightly above the disruption temperature to
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cause the ammonia gas separated out by the
heating to be itself dissociated and thereby
act as a reducing agent on the oxids of tung-
sten remaining in the mass.

3. The process for producing a fine amor-

phous tungsten powder, consisting in heat-

ing an ammonium salt of tungsten in a non-
oxidizing atmosphere to a temperature
slightly above the disruption temperature
to cause the ammonia gas separated out by the
heating to be itself dissociated and thereby
act as a reducing agent on the oxids of tung-
sten remaining 1n the mass, passing a non-
oxidizing gas over said heated mass to as-
sist the reduction and draw off the moisture
present, substantially as deseribed.

4. In process of making metallic tungsten
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filaments for incandescent electric lamps the
production of a fine amorphous tungsten
powder consisting 1n heating a tungsten
compound adaptea to be dissociated by heat
1In a non-oxidizing atmosphere to a tempera-

ture shightly above the disruption tempera-
ture, separating thereby reducing agents

from the dissociating compound and allow-
ing same to act on the oxid. of tungsten ob-
tained by the dissociation whereby fine
amorphous tungsten powder is obtained.
Signed at Berlin, Germany this 3rd day of

March 1909.

~ JOHANNES SCHILLING.
Witnesses: |

Henry HAsPER,

WoLbemar Haupr.
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