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STATES PATENT OFFICE. 
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SPECIFICATION forming part of letters Paten; No. 464,719, dated December 8, 1391. 
Application filed January 2, 1890, Seria. No, 335,852, (to model.) 

T. (iii, it'i O1, it inctly concer'7. 
that 1, LUD WIG IX. BöHM, of 

::: Making Filamenis for Electric 
Lamps, of which the following description, in 
cGinnection with tie accompanying drawing, 
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iberty, which are highly 

the filianent and are likely to ren 
filament syg:thiess for practical use in 

glow-lanes. By other proposed processes fila 
Imenis have beei alade consisting of carbon 
and a metal--as for example, ailinium and 
tungsten. in otier rocesses a filament is 
first carboilized in the usual manner and is 
subsequently coated by the heating action of 
an electric caret passing through it, in 
which case the coating is likely to peel off or 
break away from the filament when the cur 
rent is passed through it after the filiament 
has been removed from the liquid in which 
the coating is done. 
The object of the present invention is to 

produce a filament, of substantially different 
composition from those heretofore used, said 
fila Enent consisting of carbon and an oxide of 
the earth, aikali metals, preferably calcium 
or magnesitain oxide; and the invention con 
sists in a filament, having the composition 
stated and also in the process of making such 
filament, in which process, no injurious de 
composition products are formed, such as the 
Strong mineral oxides above mentioned; but 
On the other hand the decomposition products 
are only such as are produced in the ordinary 

process of carbonizing the materials.com 
monly used in making filaments wholly of 
carbon. 
composition of carbon, a conductive material, 
and calcium oxide or magnesium oxide, which 
are substantially non-conducting and highly 
refractory materials, and when heated to in 
candescence by the passage of the current 
constitute a substantial part of the light-pro 
ducing agent. The condicting and il-on-con 
ducting refractory Sibstainees are thoroughly 
combined and us inited so as to for; a coin 
pound having a stificient conductivity to con 
vey the current, but of far aigher resistance 
than tie conductive material of the coin Guad 
alone, and also having far greater light-emit 
ting capacity. 
The property of calcium oxide an age 

sium oxide to admit iight when lieated to in 
aidescence is well knowl, this being the sub 
tance used in the well-known. Drt: Ymond 
ight, in which such substances are heated by 
the oxyhydrogen blow-pipe iaine, and plas 
ter-of-paris inas been employed in a form of 
are light typified by the Well-known Jabloch 
koff candie, in which plaster-of-aris is em 
ployed as an insulator to electricaily separate 
the carbon electrodes between which the arc 
is maintained and enhance the light by its in 
candescence produced by the heat of the cur 
rent passing over it from one to the other car 
bein terrainal of the candle. In such use of 
plaster-of-paris it operates as a substantial 
non-conductor or insulator and requires the 
establishment of an electric are to afford pas 
sage of the current between the carbon con 
ducting portions separated by it. 

In the present invention, however, the coin 
ducting and non-conducting substances are 
combined in a substantially homogeneous 
compound which has sufficient conductivity, 
but is of higher resistance than the conduct 
live material alone, and the proportions of the 
material in the compound may be varied so 

The filament, thus produced is a 
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as to produce any desired conductivity in a 
filament or conductor of any required sec 
tionai area, so titat high-resistance filaments 
may be inade relatively siiori, and thick in 
stead of requiring long slender filaments to 
produce a high resistance to the current, as 
is the case when the filgments are composed 
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of substantially pure carbon or conductive 
material. . . 

In order to produce a carbon filament in ac 
cordance with this in volation composed of 
conductive and non-conductive substances 
properly combined to afford an incandescent 
conductor of the required resistance, it is lec 
essary to have the non-conducting refractory 
substance evenly distributed throughout the 
filament, and when the filament is made by 
carbonizing the conductive portion it is in 
dispensable that the products of the decom 
position arising during the process of carboni 
zation should not injure the filament as is 
the case in processes in which the metal salts 
of strong mineral acids are used, in which 
processes the said acids are set at liberty, or 
by decomposition free chlorine is produced 
and the said acids or chlorine attack and in 
jure the material of the filaments. 
The requirements for making a compound 

filament without injurious chemical action in 
the process of chemical action are fulfilled by 
the process forming the subject of this inven 
tion, in which the products of decomposition 
that arise during the process are entirely 
harmless, being the same as produced in car 
bonizing the fiber forming the basis of the 
filament in the usual process of making car 
bon filaments. 
The compound filaments forming the sub 

ject of this invention are produced in the foll 
lowing manner: Freshly precipitated calcium 
carbonate (CaCO) immediately after precipi 
tation is dissolved by the passage of a strong 
current of carbonic-acid gas (CO) through it 
and produces soluble bicarbonate of calcium 
(COH)2Ca. 

CaCO,-CO.--HO = (COI)2Ca. 
Then the thread that is to form the conduct 
ing portion of the filament, and which may 
be of silk, linen, cotton, or other suitable ma 
terial capable of carbonization, linen being 
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the best known to me for this purpose, is 
Soaked in the solution of bicarbonate of cal 
cium and dried, the soaking and drying op 
eration being repeated, if need be. In dry 
ing the bicarbonate of calcium is decomposed 
carbonic-acid gas (CO) and escaping into the 
air, and the calcium carbonate (CaCO) is left 
as fine powder uniformly distributed through 
out the thread. 

The thread is then carbonized in any usual 
manner, and the heat employed in this opera 
tion should be high enough to decompose the 
calcium carbonate, throwing off carbonic-acid 
gas (CO) and leaving in the filament calcium 
oxide, (CaO,) the chemical reaction being in 
dicated by the following formula: COCa= 
CO-CaO, and owing to the presence of a 
large excess of carbon the carbon dioxide is 
decomposed, attacking the excessive carbon 
and forming carbon oxide -CO-C-2CO. 
As a result of this decomposition the calcium 
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oxide remains in the filament and constitutes 
the non-conducting refractory portion of the 
filament, which constitutes the main light 
emitting agent when the filament is heated 
to incandescence by the passage of the cur 
rent through it. 'ihtis a compound but ho 
inogeneous filament is produced by the car 
bonizing process, which is substantially dif 
ferent from a filament containing the Same 
imaterials, but made from first forming th& 
filament of carbon and subsequently appy 
ing to the carbonized filament other nate 
rials to render it more refractory, such pro 
cesses resulting in a non-homogeneous fila 
ment which is likely to break or separate 
into its component parts in its subsequeat 
operation in the lamp. If the heat of the 
carbonizing-furnace is not sufficient, to fully 
decompose the calcium carbonate, as above 
described, this will be effected by the heat of 
the electric current while the lamp is in the 
process of manufacture. When desired, a 
larger portion of the refractgry material may 
be embodied in the filament than can be in 
troduced therein by soaking in soluble bicar 
bonate of calcium. This can be done by add 
ing to the solution of bicarbonate of calcium 
some of the freshly-precipitated calcium car 
bonate, which is kept in suspensiun in the 
solution by adding gum-arabic to the solution 
and by passing a constant current of carbonic 
acid gas through the solutioli. It is especially 
desirable to do this in the manufacture of fila 
ments or series lamps, which are of compara 
tively tow resistance and are shorter and 
thicker than high-resistance filaments. Gium 
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arti? rised as thus stated dries when the 
Io5 thread is dried, and serves to retail the cal 

cium carbonate in the thread while being 
handled in the process of manufacture. The 
products given off in the decomposition of 
the bicarbonate and carbonate-namely, 
vapor of water and carbonic oxide and car 
bonic-acid gas oxide-obviously produce no 
injurious effect upon the material of the fila 
ment, since they are substantially the same as 
the products given off in the ordinary process 
of carbonizing filaments. - 
The herein-described materials may be com 

pounded in various proportions, it being pos 
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sible to make a homogeneous compound of . . 
carbon. With a very large or very small pro 
portion of calcium or magnesium oxide, and 
the proper proportions for any given fila 
ment may be determined by experiment, it 
being understood that other things being 
equal the resistance is greater the larger pro 
portion of calcium or magnesium oxide in 
corporated in the compound. The drawing 
represents a filament composed of the con 
ducting and uon-conducting materials, and 
made by the process hereinbefore described, 
embodying tie invention. 

I claims. 
1. The process ef making filaments for in candesgentlain ps,éonsisting of impregnating 
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Carbonizable materist with carbonates of cai. 
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whereby a filament is produced composed of as described. - 
carbor, and oxide of calcium or magnesium, In testimony whereof I have signed my 
substantially as described. name to this specification in the presence of 

2. The herein - described improvement in two subscribing witnesses. P 
the art or method of making filaments for in- UDWG. K. BOHAI. 
cardescent lamps, which consists in soaking Witnesses: - 
carbonizable material in a solution of bicar- JOS. P. LIVERMORE, 
bonate of calcium or, magnesium and subse- M. E. H.ILL. 

cium or magnesium and carionizing the same, quently carbonizing the same, substantially to 


