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To aZZ whom i$ neay concern: 
Be i t  known that I, W~LLIAM MAXVELI,, a 

citizen ofEngland, residiug at  Claybrook Road, 
Fulham, county of Middlesex, England, have 

5 iuvelltecl a new and useful Method of Carboa- 
izing Filaments for Incandesceut Electric 
Lamps, (for which I have obtained patents in 
Great Britain, dated Noveniber 10, 1885, No. 
13,630, and July 20, 1886, No. 9,S05, and in 

ro Belgi~m, Septenlber 16, 1886, No. 74,554,) of 
which the follomi~~g is a specificatiou. 

My invention relates to a  neth hod of carbou- 
izing the fibers, threads, or filan~ents that are 
to form the illuminating-conductors of incan- 

I 5 clesce~lt electric lamps, employing for that pnr- 
pose apparatus whereby the process call be 
couveriently carried on. 

According to my method, the fibers, threads, 
or filanlents are placed in a suitable case or 

20 inold, and are therein subjected to a high tem- 
peratnre produced by electrically heating the 
case or mold, while the whole is inclosed in a 
chamber containing or having passed through 
i t  a gas which does riot enter injuriously into 

25 combination with the heatecl carbonaceous 
material, or, instead of charging the chamber 
with such gas, i t  may be exhanstecl to a high 
degree; but this is troublesome and inconven- 
ient. I therefore prefer to charge the chamber 

30 with gas, as above stated. The case or mold 
is made of' highly-refractory material which is 
a conductor of ele~tricit~y, but has considera- 
ble electrical resistance,so that i t  can behighly 
heatecl by the passage of an electrical current 

35 through it. Carbon, or a co~npositesubstance 
consisting chiefly of carbon, is a suitable mate- 
rial for this purpose. The gas supplied to the 
chamber may be nitrogen, which does not act 
on thefilaments, or i t  may be a hydrocarbon, 

40 such as marsh-gas, or even rarefied coal.gae 
free from oxygen ancl vapor,which, at  a, very 
low pressure, has no material action on the frl- 
ainents. In all cases the gasshould be dry and 
Irept at  a rccluced pressure, so as the better tc 

45 eliminate the gascs or vapors liberated by thc 
heating; and if the gas be supplied hot thc 
electricity required for heating can, to a certain 
extent, be cconomizecl: and the gases ancl va. 
pors are more readily evolvec% and abstracted 

50 during the early s t ~ g e  of the process. Such 

~ e i n g  the general character of my method of 
mbonizing, I will now describe several fornls 
)f apparatus suitable for carrying i t  into effect 
)ractically, these apparatus, though they dif- 
e r  somewhat in form, being a11 based on the 55 
;ame general principles. 

Figurel isa vertical section ofone form, Fig. 
1% being an end view and Fig. lb aplan showing 
;he ~uold and its fixing. Fig. 2 is a transverse 
section ofa  mold suitable for a filament of the Go 
usnal horseshoe forn~. Figs. 3 :tucl 4 are ver- 
5 x 1  sectiolis shon~ing modified f o r m  of the 
~pparatus. 

In  all the figures corresponding parts are 
marlted by corresponding letters of reference. 65 

Referring first to Figs. 1, P, and 1"on a base, 
B,which may be of metal, is placed a hood, A, 
which may also be of nietal, but which is pref- 
erably of glass, so that the interior can beseen. 
When the hood is made of metal i t  should have 7 0  
glass or talc sight-holes. Through asbestus 
stufEug.boxes b pass clear of the nietal two 
stout ~ ~ n d ~ ~ t i u g  wires or rods, C,which termi- 
nate at  the top in massive soclrets D, provided 
with setting-screws d. In  these sockets are 75 
clampecl the two enlarged ends of the mold M, 
which is a block of carbon haviug sunk in i t a  
groove to receive a number of horseshoe-6la- 
ments. These may be left opeu; but I prefer 
to cover tliern by a carbou slab, m. 80 

In damping the ends of the 1no1d ill the socli- 
ets D i t  is of advantage to place under aud over 
each of them strips of copper,c, the upper strip 
being aucler a piece of iron, i,which is pressecl 
domn by the settingmzews d. These pieces sf 85 
copper secure good couductiou between the 
sockets D and the mold JI. By a pipe, I>, made 
v i th  a distributing-outlet,22, gas is admitted to 
the easing, tho outlet for the gas being by a 
pipe, Q. Goth pi1)es P and Q are provided go 
with stop-cocks, by which the supply and clis- 
charge of the gas can be rcgulatecl. 

The mold 1% may be made 111 pieces,asshowu 
in Fig. 2-one central piece, S,over which the 
horseshoe-fila~nents are placed astraddle, and 95 
thesemay be covered with an exterilal piece, T. 

I n  the form of apparatus shown in Fig. 3, 
the conductors C C, insleacl of both passing I 
throngh the base of the casing, pass through 
opposite aides, 100 



I n  the form shovn iu Fig. 4 one side, A', is 
jointed to tlie casing by insulati ng niate~.ial I, 
and tlic l~iold i\I is secured in soc1;ets DD,oue of 
which is fixed to the insulatecl side h ' and  the 

5 other held by a set screw to tlie opposite siile. 
When the ontcr envelope is 01 glass, as A,  

Fig. 1, i t  is of acirnntage tos~~rrouiid the 11101d 
with a11 intcrnai case or hoocl to check local 
radiation aud conversion. 

to Ju operathig ni th appnratns such as I have 
ilescribecl, I place in the clmmbcr tlie iuolcl or 
case11 with the iilanients, m:alliing a sound con- 
i~cct~ion of i t  to the condnctois C 61. 1 then 
close the chamber by putting on the hood A or 

15 ~tliermisc innking tight tlic joint', and having 
mitliilrawn tlie air ant1 cl~argecl the cl~amber 
witli the ilcsirwl atmosphere, sucll as nitrogen 
or hydroca~%oii gas a t  a pressure brlow t l ~ a t  ol 
the atmosl~l~ere, I pass first n moilerate cnr- 

ro rent nud then an incrcnqing current of elec- 
tricity throngll the eonilnctors and ~nolcl, so ;LS 
grxdually to licnt Lhc ~ilolil and the filaments, 
while I ninintain n constant change of the at- 
niospliere within the clralnbe~., a11c1 I continiic 

25 this notil the li1:tmcnts attain a very 11igli 
ter11l)er:btnre. 

IIerctofofol.e, in a sgste~n of lightil~g by clec- 
txical i~icandescence, it lias been proposed to 
brillgall tlicincanclesce~~t co~~ililctorsof aseries 

30 to as ncwly as possihlc the saanevesista~rce by 

placing tlie carbon filan~e~lts of high resistmcc 
in a vessel heated to incmclescence by an elec- 
tric cnrrent,,and through which vessel is passed 
n carbon C O I I I ~ O U I I C ~  in a gaseous state, which 
will be decomposccl by the h a t  and will cle- 3 j 
posit other carbon on the carbon filaments un- 
til their size or lnass is iucreascd mil  their 
resistance diiuinisl~ecl to the yropei. point. 
Such, therefore, I do not cl:~iln. 

II:~viilg thus described tho ii;~turi: of my in- .p 
vc~ition nucl the best lneans I I<IIOW of wrry-  
ing the sainc out in practice, I clainl- 

I11 the ruannfactnre of carbon iilan~cnts for 
iacandescciit electric lamps, the herein-cle- 
scribed niclhod ofcfkcting theirca~.boniz:ttion, 4 j . 
by placing tl~eln in or on a mold or cnso wl~ic l~  
is elcctricnlly lieatcil within a closed cl~anibrr 
containing asnitable ntmospl~cre,subsl:~utinlly 
as dcscribcd. 

I u  testimony ~vl i t~~eoi ' I l~avcsig~ic( l  111y ualne 50 
to this spccilication, in the presence of two 
s~~ltscribiiig n-i tncsscs, this 7111 il:ljy of Scpl,e111- 
bet., A. I). 1SSfj.  
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