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To all whom & may concern:

Be it known that T, WILLIAM MAXWELL, a
citizen of England,residing at Claybrook Road,
Fulham, county of Middlesex, England, have
invented anew and useful Method of Carbon-
izing Tilaments for Incandescent Klectric
Lamps, (for which I have obtained patents in
Great Britain, dated November 10, 1885, No.

© 13,639, and July 29, 1886, No. 9,805, and in

o

15

20

25

30

35

40

45

50

Belgiuny, September 16, 1886, No. 74,554,) of
which the following is a specification.

My invention relates to a method of carbon-
izing the fibers, threads, or filaments that are
to form the illuminating-conductors of incan-
descent electric Jamps, employing for that pur-
pose apparatus whereby the process can be
conveniently carried on.

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

mold, and are therein subjected to a hightem-
perature produced by eiectrically heating the
case or mold, while the whole is inclosed in a
chamber containing or having passed through
it a gas which does not enter injuriously into
combination with the heated carbonaceous
material, or, instead of charging the chamber
with such gas, it may be exhausted to a high
degree; but this is troublesome and inconven-
ient. Itherefore prefer to charge the chamber
with gas, as above stated. The case or mold
is made of highly-refractory material which is
a conductor of eleetricity, but has considera-
ble electrical resistance,so that it can behighly
heated by the passage of an electrical current
through it. Carbon, or a compositesubstance
consisting chiefly of carbon, isasuitable mate-
rial for thls purpose. - The gas supplied to the
chamber may be nitrogen, which.does not act
on the filaments, or it may be a hydrocarbon,
such as marsh-gas, or even rarefied coal-gas
free from oxygen and vapor,which, at a very
low pressure, has no material action on the fil-
aments. In all casesthe gasshould be dry and

kept at a reduced pressure, so as the better to
eliminate the gases or vapors liberated by the
heating; and if the gas be supplied hot the
electriciby required for heating can,to a certain
extent, be economized, and the gases and va-
pors are more readily evolved and abstracted
during the early stage of the process.

Such

being the general character of my method of

carbonizing, I will now deseribe several forms

of apparatus suitable for carryingitinto effect
practically, these apparatus, though they dif-

fer somewhat in form, being all based on the 5

same general prineiples.

TFigurelisavertical sectionof one form, Fig.
1*being an end view and Fig. 1" a plan showing
the mold and its fixing. Tig.2isa transverse
section of a mold suitable for a filament of the
usual horseshoe form. Figs. 3 and 4 are ver-
tical seetions showing modified forms of the
apparatus.

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

Referring first to Figs. 1, 1%, and 1°;onabase,
B which may be of mctfﬂ 1s placed a hood, A,
which may also be of metal but whichis plef
erably of glass, so that the 1ute110r can beseen.
‘When the hood is made of metal it should have
glass or tale sight-holes. Through asbestus
stuffing-boxes b pass clear of the mietal two
stout condueting wires or rods, C,which termi-
nate at the top in massive sockets D, provided
with setting-screws d. [n these sockets are
clamped the two enlarged ends of the mold M,
which is a block of calbon having sunk in 113%
groove to receive a number of hoxseshoe fila-
ments. These may be left open; but I prefer
to cover them by a carbon slab, m.
~ Ineclamping the endsof the mold in the sock-
ets D it is of advantageto place underand over
each of them strips of copper,e, the upper strip
being under a piece of iron, ¢, which is pressed
down by the'setting-serews d.- - These piecesof
copper secure good .conduction between the
sockets D and the mold M. Bya pipe, P, made
with a distributing-outlet, p, gagis admlbted to
the casing, the outlet for the gas being by a
pipe, Q. Both pipes P and Q are provided
with stop-cocks, by which the supply and dis-
charge of the gas can be regulated.

The mold M may be made in pieces,asshown
in Fig. 2—one central piéce, S,over which the
horseshoe-filaments are placed astraddle, and
thesemay be covered withan external piece,T.

In the form of apparatus shown in Fig. 3,
the conductors -C C, instead of both passing
through the base of the casing, pass through
opposne gides,

60

65

70

~X
(¥

8o

85

g0

95

100




w

20

25

aa

™

In the form shown in Fig. 4 one side, A, is
jointed to the casing by insulating material I,
and the mold M is secured in sockets D D, one of
which is fixed to the insulated side A’ and the
other hield by a set-serew to the opposite side.

‘When the outer envelope is of glass, as A,
Fig. 1, it is of advantage tosurround the mold
with an internal ease or hood to cheek local
radiation and conversion.

In operating with apparatus suchas I have
deseribed, I place in the chamber the motdor
case M with the filaments, making asound con-
nection of it to the conductors C C. T then
close the chamber by putting on thehood A or
otherwise making tight the joint, and having
withdrawn the air and charged the chamber
with the desired abmosphere, such as nitrogen
or hydrocarbon gas at a pressure below that of
the atmosphere, I pass {irst a moderate cur-
rent and then an inereasing current of elec-
tricity through the conductors and mold, soas
gradually to heat the mold and the filaments,
while T maintain a constant change of the at-
mosphere within the chamber, and I continue
this until the filaments attain a very high
temperature.

Heretofore, in a system of lighting by elec-
trical incandescenee, it has been proposed to
bringalltheincandescent conductorsof a series
to as nearly as possible the same vesistance by
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placing the carbon filaments of high resistance
in a vessel heated to incandeseence by an elec-
trie current,and through which vessel is passed
a carbon compound in a gaseous state, which
will be decomposed by the heat and will de-
posit other carbon on the carbon filaments un-
til their size or mass is increased and their
resistance diminished to the proper point.
Sueh, therefore, I do not claim.

Having thus described the nature of my in-
vention and the best means I know of carry-
ing the same out in practice, I claim—

In the manufacture of carbon filaments for
incandescent electric lamps, the herein-de-
seribed method of effecting their carbonization,
by placing them in or on a mold or case which
is electrically heated within a closed chamber
containingasuitableatmosphere,substantially

i as deseribed.
In testimony whereol Thavesigned my name -

to this specitication, in the presence of two
subseribing witnesses, this 7th day of Septem-
ber, A. D. 1886,

WM., MAXWELL.

‘Witnesses:
OLIVER IMRAY,
Patent: Agent, 28 Southamplon Buildings,
don, W. C.
I. V. BRINDLEY,
28 Southampton RBuildings, Londor, W. C.
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