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RASMUS ANTON NIELSEN OI‘ COPENIIAGEN DENMARK

MANUFACTURE OF INCANDESCING MEDIA FOR INCANDESCENT LIGHTING

bPECIFICATION fermmg pa,rt ef Letters Patent No. 682,337, dated September 10 1901

Appllce,tlen filed July 14 1900 S‘eriel No. 23 594,

(No ‘specimens,)

To all whom it may concern:

Be it known that I, RASMUS ANTON NIEL-_
SEN, a subject of the King of Denmark, re-

sid’ing at Copenhagen, in the Kmn'dom of

Denmark, have invented certain new and
useful Impr'ovements in the Manufacture of

- Incandescing Media for Incandescent Light-

~ ing, (for which I have applied for patent in
- England, No. 9,785, dated May 28, 1900; in
Denma1k No.. 694 dated May 31, 1900 in

~ in Germany, dated Ma,y 25, 1900 ) of whleh-

France, No. 289, 099 dated June 1, 1900, and

- the following is a speelﬂcatmn

In the speelﬁcdtlon of my a,pphea,tmn bea,l -

ing the Serial No. 12,241, filed April 9, 1900,

there is described a methed of manufectme
of meandesunw medla according to which

the oxids of the rare earths, of the alkaline
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| tltamum vanadiam, moblum

_30

- place at the exceedingly high temperature of
the electric arc by reason of the carbon va- |
pre-
valling conditions are favorable 1‘01:' the for-

35

.

earth metals, or of the elements zirconium,
thorium, molybdenum, tungsten, uranium,

::‘md tdnmlum
are dra,wn out into threads Wlth the aid of the
electric arc, and these threads are woven or

otherwise made into incandescing media for

incandescent lighting. In carlylnrr out the
method descrlbed n the sald prior specifica-
tion difficulties are sometimes encountered,
these difficulties being consequent upon the
direct application of the electric arc.

The object of the present invention is to
~overcome these diffy |

culties.
The difficulties in question are ‘Lhet an 1m-
mediate formation of metallic carbids takes

por present, because, as is known, the

mamon of such carbids.
The oxids mentioned are, as is well known,
conductors of the second elassmtha,t is to say,

they do not conduct the electric current in a
coldcondition, butonly when heatedtoatleast |

red heat. It is known that the conductivity

of stich oxids increases as the temperature

is raised. Now the weneml conditions for the

decomposition of any substance by the elec-

tric current are as follows: TII‘:JJ the sub-

stance must conduct the elec_trie current,

and, second, the molecules of the substance

must consist of both an electropositive and

an electronegative atom or group of atoms.

| oxids, (Ca0.)

]
'

positive pole..
lytie decornp()smon of molten subeta,nees are
universally known

Both of these conditions are fulfilled by the |

| oxids i in question, as they conduet the elec--
tric eurrent in a molten condition and are

composed of one of several electronegative

atoms of oxygen and of one electropositive

atom of a metal—as, for example, caleinm

throue‘h these oxids in a molten condition,

they are decomposed, inasmuch asthe electr 0-_
positive-metal atoms pass tothe negative pole

35

W«Vllen a current is passed'_'

6o |

and the eleetrone;rfttwe oxygen atoms to the

"These rules for the electro-

"Aluminiuom

, for exam-

ple, is almost exeluswelj obtained in this o

manner from alumininm oxid, (Al,0;.)

The process described in my previous ap-
plleatmn provides that, first, the molten ma-

terial is subject to the dueet passage of the
electric current, and, Second isin direct con-

tact with the electric arc and the carbon elec-
trodes. Inthis process, therefore, the molten

mass is, as above mentioned, decem posed by
the elecbuc current.
considerable quantity of themassisconverted
into carbid.
ing caleium oxid in the presence of carbon
caleium
formed, according to the eq1mt10n

- Ca0+3C 'O&Cz—{—CO

When thorium oxid is melted in the plesence:_
of carbon, a similar reaction takes place,
rmonoxid being

thorium ee,rbId and earbon
formed, as follows: o

"1"110;—]—4:0“-~ Th(, —i—‘?CO

It 18 fmther umvelsaﬂy known that When!
‘caleium carbid is molten with water or water-
vapor acetylene is developed, leaving a de-
posit of calcium hydrate, as follows: |

CaCy+2H,0=H,C,+ Ca(OH),.

Other metal carbids are also decomposed by g5
water or water-vapor in the same. manner,
developing various hydrocarbons. .

The above will suffice to show that the

threads and incandescent mantles produced
according to my previous application are not
pure, owincr to the presence of carbids of
metals and of the metals themselves so far as
they are not converted inte carbids.

The products of ecombustion of the Bunsen

In addlb on to this a

It 1s well known that on melt-

75._. |

carbid and ecarbon monoxid a1e_.
20
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ﬂame used for mcandescent gas-light consist

- of carbonic acid and water-vapor and excess

- oxXygen 18 present

10

bids contained in the threads are immedi-
atelydeeomposedby water-vapor, (whileit is,
moreover, burned in the air,) and because all

the metals coming into question on being
heated are very lmble to be attacked by oxy-
gen (magunesinm can indeed be ignited) the

tlne&ds will be quickly destroyed and the

mantle consequently will become useless.
Now ‘according the present invention in-

~order to overcome the difficulties above re-

13

ferred to I proceed in such manner as to ap-

ply only the heating effect of the electric are,

excluding the elecbwlytlcally decomposmn*

- aetion of the same and avolding the carbon-

20

tric fumaoe

vapors, which are Snnultaneously evolved.
This I effect by placing the substances under

treatment in cruclbles or the like and intro-

duecing them m this condition into the elec-

_ obtained the threads which are to be made

into mem]descmﬂ' media, as before descrlbed |

are produced by sul‘rable mechanical means.
In the accompanying drawings, Figures 1

- and 2 illustrate a furnace i in two sectlons at

Y xfrht, anﬂ‘les to each other.
.'_-'Subbtanees can be melted to elther eleetro--

- 20

~gular depression in the middle.

40
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-sions | comclde with each other.
- holes situated half in the upper block a,nd_
‘half in the. lower one the carbon electrodes ¢

In this farnace

lytlc or chemical influences.
a is a block of limestone havmn* a rectan-

block of limestone having a similar depres—

~ sion in the middle, and thls second block is
35

placed upon the: first one so that the depres-
Through

pass, so that the electric are d is formed in
the space e. In thelower block « a carbon

‘tube fis- provided underneath but close to
the electric are.

This tube, which is of the
same material as the ele(,trodes has an in-
ner diameter of about 1.5 centlmeters and is
thirty centimeters long. In the interior of

‘thistube thesubstance from which the threads
are drawn is melted. This substance is in-

troduced into the carbon as a rod, having a

diameter somewhat less than the mtel nal di- |

ameter of the tube, sothat it can beadvanced
into the latter thout coming into contaet

- therewith. When theelectriccircuitis closed
- and the arc formed, the space e becomes filled

55

‘withearbon-vapor, Whlle the entire heat of the
arcistransferred to thecarbontubes. The temn-

- perature in the spacée ra,pldlv increases, and
by using a sufficiently-strong carrent the tom-
perature of the are can be raised to the point
requned ‘The middle part of the carbon
tube fis raised to the same temperature, so
that the parb of the 1od 7 nealest to the arc
| 1s melted | | |

'60

As now the metal car-

From the molten mass thus

| b is also a.

682,337

The thread is formed in the following man-

ner:

of the tube f, is connected with some device,
such as a cord passing over a roller, and car-
rying a weight at the end, so that the rod is
subject to a constant pull As soon as the
part of the rod g nearest to the electric are is

melted the ends of the rod are pulled farther

apart, and a fine thread is thus formed. This

One end of the rod ¢, which at ﬁlst is
of such a length as to pass from end to end

70

threadis guided by a qmekly—rotatmfr roller

and treated further.
- With this construection of furnace very

75

strong currents are used. At one thousand

amperes all known substances, with the ex-

ception of carbon, are melted inside the tube
fin a few mmutes In such cases it is pref-
erable to eoat the furnace internally with
carbon plates of two to four centimeters

801

thickness, so as to prevent the blocks flom _

destruction or melting.
I have further dlscm eled that the appli

cability of the present method is not limited

to the 0'{1ds of the rare earthsor of the alk.ﬁ,-. |

line earth metalsor of the elements zireonium,

thorium, molybdennm, tungsten, uranium,
tltamum ~vanadium, niobium,
and beulhum but that it may be emploved

with all other earths which are employed for

‘illuminating purposes and with all bodies

which ean be used for the manufacture of in-
candescmﬂ‘ media. Ineandescmw media made

from the threads thus prod ueed may, if de-
sired, be coated with a pulverulent coating"

of one or of a mixture of two or more of the

oxids above enumerated or of other suttable

incandescing substances. This may be con-
veniently effeeted for example, by immers-
ing the meandesemn* medinm—a mantle, for

tdntalum |

e
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example—m a solutmn of a suitable Salt or .

salts and raising to 1ncandeseenee, as de-

scribed in my said previous specification.

T'his operation may advantageously be car-
ried out several times with a dilute solution,
this having the effect of imparting greater
resistance and solidity to the coating.

What I claim, and desire to secure byLﬂt

ters Patent of the United States, is—

cing media, which consists in. snbgjectmw 0X-
ids of the rare earths to the heat of the elec-
tric arc while said oxids are shielded from
the. electrolytic decomposing action of the

arc, until the said oxids are melted and then

The process of manufaeturmﬂ‘ incandes-

105
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dra,wmn' the same out into threads for the' _

purpose described.

In testimony whereof I have hereunto set

my- hand m the presence of two witnesses.
- RASMUS ANTON NIEL.SEN
Witnesses:
JULIUS HARELMANN,
"PETER LARSON.
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