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gnown t :i 1, LUpwig IK. LUHM of
ori, eounty of New York, State of New
¥ ork Izm invented an anrm*emﬂnt in ’ro-
(EEbF.at*S . Making Ffilamenis 101‘ Flectrie
Lamps, of which the following de |
ﬁ(}zmect'{m Wlﬂl the ﬁcmm? ﬁ‘m"m’r‘ d raWIng,
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OeeSS 0f mak-
-e:f:'ﬁent or glow lamps
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3 f:ﬂ;m** | 1'0}'_}%“%‘*&-{;_ 10 mi aments by
ai Aﬁ'z o ﬂmmmeo ue wateris 15
‘ alts, siieh as ehlovides and nitrates,
c-}m?b nizing ihe sames bulsuch pro-
35 18 defeclive owing ic the fact that in cer-
s of the nros strong mineral
* ¢xample, b {}"’*1’1101‘1(3 and ni-
set ot liberty, which are highly
iarious toths Alament and arelikely to ren-
er the filament worthless for practical use in
low-lamns, I»;}« other ‘proposed processes fila-
ment s have been mads con sisting of. carbou
and a mefal=asfor example, alumininm and
tungsten, In other processes a filament is
first carbonized in the usual manner and is
subsequently coated Dy ihe heating action of
an eleciric current passing th mugh it, in
which case the coating is likely to peeloft or
break away from the ﬁ‘ ment when the cur-
rent is p&ssed vhrough 1t afier the fillament
has been removed from the hqmd in which
the coaling is done.
" he obdem of the prosent inventfion is to
produce & filament of substantially different
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composition from those heretofore used, said

flament ﬂm*m&,tma of uﬂ roon and anoxide of

the earth, alkall meials, m*rnfﬂmblx; calcium

Or Mmagnesini 035.1116, and the invention con-
sists in g filament having the co*npr*s"-'tion
stated and alse in the process of making such
filament, in which process no injurieus.de—
composition products are forined, such as the
strong mineral oxides above mentioned; but

ontheother hand ihe decomposition preducts

seription, 1n. |
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then the conductive material of the compo
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sags of the eurrent
dacfmﬂ‘ portwns separated Dy it

tional area, so {is

stead of requiring long slender
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part of Listters Patent No. 464, ‘?19 dw‘l’“ece. Dacember 8 1391,

{(¥o model,)

prmcsu of qa.rbemzm the materials com-

monly used ‘n making filaments wholly of

carbon. The filament thus produced is a

composition of carbon, a conductive material,
and caleinm oxide or magnesinm oxlde, whwh
are substantially non cmldnc,t:lg and highly
refractory materials, and when heated to in-

candescence by ihe passage af the current

£ thelight-pro-
g non-con-

constitnie a substantial part
duecing agend. The bohmiﬁ*l*‘lg

o B

ﬂu{,mm refraot

veyv the current, but of far 'm‘ ner reﬁ‘?stﬂnm

und
alone, and also 11&‘%"111‘3 far greatsy hﬁht-mmt-*

b1 nﬂ* capacity.

Phe property of ¢

’“1‘! oxide 1o admif light when heafed o in- »

S
gcandescencs s well L.nown Phis being thesub-
3 ynes nsad in the well- Imowﬁ Draommond

}--J

ight, in which such substances ave heated by

the Glﬂ"lﬁ"’h‘ﬁmn blow-pipe fiame, and plas-

ter- of-paris has been simployed in & form of

arc light t”m’ie well-known Jabloch-

koff

hy the

from one {o the other car-
bon termlnal of the candle. in such use of
plaster-of-paris it operates as a substantial
non-conductor or insuilator and requires the
establishment of an electric are to afiord pas-
t between the earbon ©on-

Tn the present invention, howev er, the GO~

ducting and non-conduciing Substances are
-cmnbmed in a subat&ntmlly homogenecus
compound v which has sufficient COEduCul"ﬂt}" N
‘but is of higher resistance than the conduct-
ive material alone,and the proportionsof the

material in the compound may be varied so

 asto produce any desired eendnetivity in a

filament. or conductor of any 3 “eqmred SeC-
at high-resistance filaments
may be made 1‘(—’-1&,&;3?615" siort and thick in-

tory substances ave thorongnly
. combinad and united so as o form 2 COMm-
- pound havinyg asufiicient condueciivity o con-

Taments to

bo

s
3

aleium oxids and m&;j: G-

candie, in which plabter -of-paris 1S em--
ployed as an insulator {o t_.:l‘:’(,ui'iﬁﬂ;lly separate
the carbon elecirodes between which the are
is maintained and enhance the light by itsin-
candescence prod ueed by the heat of the cur-
rent passing over it
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produce & high res istance to the current, as
are only such as are ﬁr{}dunedm the ordinary i is the ease wheu 'Lhe ﬁlsment% are composed o
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of substa 1L1:-.Ll13 pure emhen or cenﬂectwe l oxide remains in the filament and GOﬁSulthCS
. material.

In order to prodeee a-carbon filament in ac-
cordance with this invcation composed of
conductive and non- conductive substances

properly combined to afford an incandescent

conducter of the required resistance, it is nec-
essary to have the non-conducting 1efreetery

substance evenly distributed th: eunhem the
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filament, and when the filament is mede by
| earbomzmﬁ* the conductive portion it is in-
dlepeneeble that the produets of the decom-

position arising during the process of carboni-

zation should not 1n3me the filament'as . is |.
- ment which ig likely to brea

the case in processes in which the metal salis
of strong mineral acids are used, in which
processes the said acids are set at liberty, or
by decomposliion free chlorine is proéueed

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 fulfilied by
the process forming the subject of this inven-
tion, in which the preduets 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. |

T'he compound filaments forming the sub-
jeet of this invention are produced in the fol-
lowing manner: Freshly precipitated calcium
carbonate (CaCOy) immediately after precipi-
tation is dissolved by the passage cf a strong
current of carbonic-acid gas (CO,) through it
and produces soluble bieerbeuate of calcium
(CO,H)2Ca. ' *

CaC0,+C0,--H,0=(C0,l)2Ca.

Then the 1thre.:1d that is to form the conduect-

ing portion of the filament, and which may
be of silk, linen, cotton, or other suitable ma-

. terial capable of carbonization, linen being

50
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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 bleerbenete of calcium is decomposed
e&rbomc-d,eld gas (CO,) and escaping into the
air, and the calcium earbonate ((JeCO3) is left
as fine powder uniformly dlStI‘l buted through-
out the thread.

(CO,IT)2Ca=C0,+H,0+Cat0

The thread is then carbonized in eny usual
manner, and the heat employed in this opera-
tion should be high enough to decompose the

- caleium carbonate, ‘throwmcr off carbonie-acid

Ho

gas (CO,) and leaving in the filament caleium
emde, (Ca0,) the chemical reaction being in-
dicated by the following formula: CO, Ca=
C0,+Cal, and owing to the presenee of e
large excess of carbon the carbon dioxide

decomposed, attacking the excessive ee’rhon |

and forming carbon oxide —CO. 2+ C=2C0.
~As a resultof this decomposition the calciam

!

‘proeess of manufacture.
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the non-conducting refractory pmtmn of The
filament, which G{)n&%mmtes the main light-
elmmnn‘ agent when the filament is- heateﬁ

70

to meendeseenee by the passage of the cur-

rent through it.
nogeneous ﬁlement is produced by the car-

'Domzuw process, which is Substantlaﬂv dif-
ferent irom a ﬁla*neat coniaining the same

materials, but made from first forming tho

filament of carbon and subsequently appiy- |
Ing to the carbonized filament other mate-

rials tc render it more refractory, such pro-
cesses resulfing in a non-homogeneous iila-
& or separate
into its component parts in its subsequent
operation in the lamp. If the heat of the
carbonizing-furnace is not sufficient to fully
decompose the calecium carbonate, as above
described, this will be effected by me heat of
the electric current while the lamp 1s in the

larger portion of the refractory material may

be embodied in the filament than can be in-

troduced therein by soaking in soluble bicar-
bonate of caleium.
ing to the solution of bicarbonats of caleium
some of the freshly-precipitated calcium car-

bonate. which is kept in suspensivn in the
solution by adding gum-arabic to the solution
and by passing a eonstant currcnt of carbonic-
acid gestihrou u'h the solutiou. 1Itis especially
desirabis to do this in the manufacture of fila-
ments ror series lamps, whichare of compara-
tively !ow resistance and are shorter and

thicker than high-resistance filaments.: Gum-

ﬂ.‘“"::ﬁ *1r-.r:(

| thread is dried, and serves to retain the eal-
cium ﬂmbenete in the thread while being

handled in the process of manufacture. The

products given off in the decomposition. of

the 'blearbena,te and - carbonate — namely,
vapor of water and carbonic oxide and car-
bonic-acid gas oxide—obviously produce no
injurious éffect upon the material of the fila-
ment, since they are substentlelly the same as
the preduets given off in the ordmary process
of earbemzmn' filaments. *

The herem-desembed materials may be com-
pounded in various proportions, it being pos-

'Thus a compound but o

~ When desired, a

This can be done by add-

go .

as thus stated dries - when the -
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sible to make a homogeneous compound of .

carbon with a very lerrre or very small pro- .
120

portion of calcium or magnesium oxide, and

the proper proportions for any gwen fila-

ment may be determined by experiment, it

‘being understood that other things being

equal the resistance is greater the larn'er pro-

portion of ealecium or magnesium oxide in-
corporated in the cempound

The drawing
represents a filament composed of the con-
ducting and uon-conducting materials, and
made b}, the proeess herembefore described,
embodying thednventien,

I elaim=s=-

1. The process of making flaments fer' in--
-eandoscent 1aps, cor -wtmc- Of impregnating

carbhon xzable material with carbonates of cal-

125
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ciiin or magnesiumand carvonizing the same, | quently carbonizing the same, substantially ro
wheoreby a filament is produced composed of | «s described. . | |
caroor and oxide of caleium or magnesinm, In testimony whereof I have signed my
substantially as described. { zame to this specificalion in the presernce of

2. 3’he herein - deseribed improvement in | two subscribing witnesses. L
iie art or method of making filaments forin- | 3 LUDWIG K. BOIN.
capdescent lamps, which consists in soaking Witnesses: . o | B
carpenizable material in a solution of biear- | J0S. P. LIVERMORE,
‘Bonate of caleinm or magnesium and subse- M. E. HiLL.
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