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- To all whom 1t may concern:

Be it known that [, [Hans KuZer, a sub-

{[}‘(1(’. of the Emperor of Germany, residing at

Baden, near Vienna, Empire of Austria-Hun-

aary, have invented certain new and useful

[mprovements in Solders for Incandescent-

Lamp Filaments, of which the following 1s a

specification. _ |

My invention relates to the means for elec-

1o trically connecting the carbon filaments of
clectric glow lamps with the supply wires,
and the object of the invention is to obtain a
cood connection of a metallic character,
which conducts the current hetter than the

15 usual carbon cements and carbon coatings,
and for this purpose I make use of a metallic
material melting at a hich temperature and
which adheres equally well to the filament
and to the metal supply wires.

20 ] have found that metal carbids melting at
high temperatures and their solid solutions in
an excess of metal constitute the desired me-
tallic connecting material. It has been

- found that the carbon compounds of the

25 metals melting at extremely high tempera-
tures such as manganese, chromium, molyb-

“denum, tungsten, uranium, vanadium, tan-
talum, niobium, titanium, zirconium, nickel,
cobalt, iron are particularly suitable for the

30 above purpose.  The carbids of all of these
metals nn(}
in an excess of metal have a certain affinity
for carbon owing to the fact that they con-
tain carbon themselves and very firmly ad-

35 here to carbon if applied thereto in a molten

‘state. If for instance the ends of a carbon
filament are dipped into molten carbid of
tungsten prepared by the method of Moissan
the pores ofp the carbon filament ends are

10 soaked or filled with the carbid and after
withdrawing the ends of the filament from

<o

the molten carbid it will be found that these -

ends are covered with a metallic coating.
The thickness of this coating may be In-
45 creased at will by repeatedly dipping the
filament ends into the molten carbid and this
coating so firmly adheres to the carbon that
in most cases it cannot be removed from the
same without destroying the carbon. If in-
50 stead of a carbon ﬁi’ument' a metal wire 1s
dipped into the molten carbid it becomes
also coated with the latter. If therefore the
molten carbid is applied in any suitable man-
ner to the ends of a .carbon filament and its

the solid solutions of such carbids

1

55 metallic (say nickel) supply wires while they.
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are held in juxtaposition or in contact with

each other or temporarily sccured to cach

other by any mechanical means such carbid
will solder firmly together the two parts al-
though they consist of heterogeneous mate-
rials and as the soldering knot may be made
as large as may be desired a connection is es-
tablished thereby, the electric resistance of

which is the minimum of what may be prac-

tically obtained. The same result may be
obtained if instecad of a carbon {ilament a
filament of some other material such as metal,
boron or silicon, or instead of the carbid ot
tungsten another carbid meltingat a very high
temperature 1s used.

The carbid of tungsten or any other carbid
used need not be employed in their pure
state for the purposes of the present 1n-

- vention. The raw product obtamned for

instance by the methods of Moissan, in the
above case for instance by reducing tungstic
acid. by carbon, and contaming from 0.67
to 6.339, of carbon may be directly used,
but those products which approximately
correspond to the formula Cw, are more
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suitable than the solid solutions of the car-

bid in the metal which are poorer in car-
bon and also more suitable than products
richer in carbon because on the one hand
the adhesion between the carbon and the

molten metals depends upon the proportion
of carbon contained in the metals as has

been already recognized by Moissan while
on the other hand the products richer in
carbon are liable to give off carbon in the
form of scaly graphite whereby the connec-
tion between the filament and the supply
wire might be loosened. |
Another form of carrying into practice

the soldering together of filaments and their

sulpply wires by means of carbids and their
solid solutions consists in mixing such finely
powdered substances with just a suflicient
quantity of an agglomerant such as gum
arabic solution of sugar or the like or with a
colloidal metal or metals or with a colloidal
oxid or oxids of a metal or metals so-that a
pasty mass is obtained and applying .such
mass to the point at which the two parts

‘have to be connected. The mass is grad-

ually heated to a white heat either in-the
ordinary way or by means of the electric

current or of the voltaic arc and if required
in the absence of air; either in vacuum or n

gases. or vapors such as illuminating -gas,
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~hydrogen, nitrogen, benzin, vapors ete.
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whereby it is molten or sintered. A modi-

fication of this form of carrying into prac-

tice my invention consists in that the car-
bids or their solid solutions are not used
when already formed but are formed in the
course of the soldering process, that is to say,
metals melting at & very high temperature
and in o finely powdered state are mixed

‘with carbon or an organic substance givine

oft carbon on being heated and with just

sullicient quantity of an agglomerant so as |

to form a pasty mass. This mass is applied

to the parts at the point whero they are to

be connected and heated as above described.
The carbon present or given off combines
with the metals used whereby carbids of the
latter are formed. This modification is
particularly suitable for metals capable of

forming carbids wvery rich in carbon for ;
“1nstance for vanadium.

IFrom this a solder
very suitable for the process described is
obtained by mixing 90 parts of finely pow-
dered vanadium, 5 parts of finely powdered
f;rn hite and 5 parts gum arabic with a
ittio water so as to form a pasty mass which
1s used in thoe manner described. Instead
of organic agglomerants also colloidal metals
or—lessadvantageously—colloidal oxids may
be employed as agelomerants.

I do not claim in this case the process of
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| e]ec'trl;(itiilly connecting the filaments to the

leading-in wires, as that forms the subject
of a divisional application for patent filed
by me March 26, 1907, Pat. No. 898,979,
Sept. 15, 1908.

Claims— X

1. As a new means of connecting incan-
descent lamp filaments to their supply wires,
a solder containing a carbid of a metal melt-
ing at a very high temperature, substantially-
as described.

2. As a new means of connecting incan-
descent lamp filaments to their supply wires,
a solder containing carbids of metﬂ.l‘s melting

- at very high temperatures, substantially as

described.
3. As a new means of connecting incan-
descent lamp filaments to their supply wires,

“a solder containing carbid of tungsten, sub-

stantially as deseribed. o

4. As a new means of connecting incan-
descent lamp filaments to their supply wires,
& solder consisting of carbid of tungsten,
substantially as described.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses. . .
HANS KUZEL.
Witnesses:

T. GEOorGE Harpy,
ALvVEsSTO S, HOGUE.
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