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To all whom it may concern:

Be it known that we, ALEXANDER JusT,
chemist, and Franz HanaMaN, chemical en-
gineer, both subjects of the Emperor of Aus-
tria and residing at Budapest, Desewfly
utcza 3, n the Empire of Austria-Hungary,
have jointly invented a certain new and use-
ful Process for Manufacture of Incandescent
Bodies for Electric Lamps, of which the fol-

lowing is a specification.

The present invention constitutes the first
division of our application for U. S. Letters
Patent for manufacture of incandescent, elec-

- tric lamps, filed July 6, 1905, Serial Number
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268,523, and has for its objeet the manufac-
ture ‘of filaments of pure tungsten by means
of a process which is based upon the substitu-

‘tion of the carbon contained in a filament by
- tungsten. | )
20

It has become known to convert carbon
filaments into tungsten filaments by means
of a process which consists in heating carbon
filaments by means of an electric current in
an atmosphere of oxychlorids of tungsten, in
the presence of hydrogen, whereby the car-
bon of the filament becomes substituted by
tungsten. Now, the experience -has proved
that if the said process is carried out in the
described way, viz. with use of a carbon fila-
ment, as a starting body, it is not possible to
obtain pure tungsten bodies, because of the
fact that the inner core of the carbon fila-
ment remains uninfluericed by the reactions
going on on the exterior only of the ilament,
or with other words, the reaction is not homo-

- geneous throughout the whole section of the

carbon core, with the result that, while the
exterior part of the core becomes entirely
converted into tungsten, the inner part either
undergoes alterations to a slight degree only
or remains wholly unaltered. This fact con-
stitutes a very important drawback, because
In case of subjecting such an imperfect body
to an intense heat, such body becomes easily
deteriorated. Overmore in order to obtain
thereby such imperfect filaments, consider-
able time is required, the duration of which

‘1njuriously affects the economy of the manu-

facture. According to the present invention'
the said process is started with bodies con-

sisting of a mixture of tungsten and carbon,

or of a mixture of some tungsten compound

|

tungsten filaments and secondly the

Jreatment.

or compounds and carbon, whereby firstly it

has bécome possible to obtain finally dpure
ura-

tion of manufacture is considerably de-

creased and the manufacture itself facili-

tated. In order to produce such filaments
consisting of a mixture of tungsten and car-
bon, finely divided tungsten or some tungsten
compound, which is readily reduced by car-
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bonto ametal, such as tungsten oxid, tungstic -

| acld, tungsten sulfid or the like is mixed with

an organic binding medium, such as solution

of cellulose in chlorid of zinc, collodion, coal 6 '

tar, coal pitch or the like, the filaments being |

then formed by pressure in the usual man-
ner, and thereupon (after a proceeding deni-
tration in case of applying collodion) these
filaments are carbonized. As regards the
quantity of the tungsten compound em-
ployed in this mixture the proportions
should be detérmined in such a manner that
in the finished filaments sufficient carbon is
always present to impart the requisite
strength to them, as it 1s the carbon alone
that 1mparts to such a filament the necessary
strengtllf

ments are obtained, if from 2 to 10 g. tung-
stic acid are added to a-solution of 10 g. cel-
lulose in 260 g. chlorid of zinc of the specific
weight 1.83, this mixture being then formed

1nto filaments and carbonized in absence of

air. The said filaments which consist of car-
bon and tungsten in accordance with the

present process are submitted to the follow-

ing further treatment: Thefilaments are sub-
mitted to an electric current in an' atmos-
phere of vapor of the oxyhalogen compounds
of tungsten (such as tungsten oxychlorids)

WOCl,,WOCL in the presence of a little free
hydrogen. When the filament incandesces,

‘thereactions indicated by'the following equa-

tions take place:

WO,CL +C,+H, = W-+2C0+2HCl
WOCI, +C+2H, =W+ CO+4HCL

As will be seen, in this reaction the carbon

still contained in the filament is replaced by 100

tungsten. |
_ Y¥hat we claim as our invention and de-
sire to secure by Letters Patent is: -

| - 1. The method of making incandeming

for withstanding the subsequent .
Thus for example, efficient fila-
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2. o 855,080

bodies for electric lamps which consists in | to be replaced totally by tungsten, substan-
producing the said body from a mixture of | tially as described. . - |

carbon and tungsten and replacing the car- In testimony whereof we have signed our
bon totally by tungsten, substantially as de- | names to this specification in the presence of .5

5 Scribe'i‘l}-l | | a two subscribing witnesses..

2. Ihe method of making incandescing | | -
bodies for electric lamps which consists in | - %ﬁ%ﬁf}l\}?fﬁ JU%[‘ :
heating a mixture of carbon and tungsten to | . 4 AMAN.
a red heat in the vapor of oxyhalogen com- | Witnesses: o -

10 pound of tungsten by an electric current in ToiBors Hajoy,

the presence of hydrogen to cause the carbon - CHARLES E. WALKER.
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