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To all whom it may concerm: |

Be it known that I, JOSEPH WILSON SWAN,
chemist, a subject of the Queen of Great Brit-
ain and Ireland, and residing at Bromley, 1n
the county of Xent, England, have invented
certain Improvements in the Manufacture of
Carbons for Incandescent Electric Lamps, (for
which I have obtained patents in Great Brit-
ain, No. 5,978, dated December 31, 1883, 1n
France, dated April 28, 1884, and in Germany,
dated May 4, 1884,) of which the following
is a specification. | +

It is necessary, for obtaining the greatest ef-
ficiency in electrical lamps in which light 1s
produced by the incandescence of a carbon
filament or thread, that the filament or thread
should be of a homogeneous and solid texture,
and that its section should be uniform in size.

Hitherto great difficulty has been experi-
enced in producing thin carbon filaments or
threads of a perfectly uniform sectional size
and at the same time homogeneous and solid
in texture. |

My invention has for its object the produe-
tion of carbon filaments or threads possessing
these qualities and the removal of the diffi-
culties which have hitherto stood In the way
of their manufacture.

According to my said invention 1 take a
carbonizable material, of the nature hereinaf-
ter mentioned, in a plastic or semi-liquid state,
and I squeeze or press it through a hole or
holes or die or dies, so as to form a filament
or thread or filaments or threads of any re-
quired length and of equal substance through-
out its or their length, and also of any required
form intransverse section. |

The material I employ in carrying out my
invention is a solution of nitro-cellulose in
acetic acid or other solvent. Other carbon-
izable material may be combined with the
nitro - cellulose, or the nitro - cellulose solu-
tion may be used alone; or I employ nitro-
olucose rendered plastic by heat. 1 project
the filament or filameyts or thread or threads
as it or they issues or issue from the die into
a liquid, such as alcohol, of from seventy to
eighty per cent., or into other liquid which
has the effect of setting or giving coherence to

The accompanying drawings represent an
apparatus which may be used in carrying my
invention into effect. It is given as an ex-
ample and as a means of making the inven--
tion perfectly understood; but I do not limit 55
myself to the use of this particular tform of
apparatus. | -

Figure1is an elevation, and Fig. 21is a ver-
tical section. | |

A represents a strong metallic eylinder, con- 60
stituting the body of the apparatus. It 18
closed by a covering-piece, B, held down by
the cap-piece C, which is screwed down 80 as
to compress the packing D firmly to give a
tight joint. Eis a pipe from the reservolr of
an air-compressing pump secured in the noz-
zle-piece F, through which the passage G leads.
to the interior of the part A, which is lined
with a glass eylinder, H, terminating in a nip-
ple-piece, i, having a fine orifice therethrough
and passing through the bottom of the part A.

[ is a lining of plaster-of-paris, to keep the
olass cylinder H in place. J is a screw clos-
ing plug or tap, by which the passage G can
be closed while the air is being compressed by 75
the pump attached to the pipe L -

Theapparatus may be supported by astand,
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| as at K, so that the outlet-orifice through the |

nozzle his situated over avessel, L, into which
the material is passed as it issues from the
said orifice. The carbonizable material, in a
plastic or semi-liquid state, is put into the re-
ceiver A, which is firmly closed. The tap Jis
closed, and air is pumped into the reservolr
of the pump until it has attained a sufficient
pressure, when the top J is opened and ti?'ne -
carbonizable material is forced slowly through
the orifice in the nozzle h, from which it may
pass into the vessel L, containing a liquid for |
the purpose hereinafter deseribed. . 90
“When the threads or filaments have been
formed in the manner described, I treat then
with a solution of hydrosulphate of ammonia.
or other equivalent deoxidizing agent until
they are no longer in a condition to burn ex-
plosively, and I then dry them and shapje them
into the forms in which they are to be tised in
the lamps; and I carbonize them in any suit-
able manner. . -
I am aware that it has been 1}1‘01}('})86(1 to 100
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make filaments for 111(3’1.11deseent lfbmps by

placing plastic carbonizable substance within

a receptacle and forcing it therefrom through
a die, forming filaments, which are cut i nto
]encrths and cqrbonl?ed al,so that 1t has been
proposed to make earbons as follows treating
cellulose with a-mixtureof sulphuricand 1111;1*10

“acids producing pyroxyline, digsolving this
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by a suitable solvent, and treating the produet
with ammonium 5ulphlde or equivalent agent;
also, by dissolving fibrous cellulose, formmﬂ*
the solution into Sheets from whichthe impu-
rities are removed and the sheets then cut
into filaments and carbonized; also, by dis-
solving cellulose by a
forming the solution into sheets, or subjecting
15 to heat and pressure and foreing it through
dies to form a filament, and hence I make no
claim to such process.
I elaim—

1. In the process of mfmuffwtm ing carbons |

for incandescent electric lamps, the 1o]lowmn
steps: placing a mixture or solution of 111Lr0-

cellulose in acetic acid (or other solvent) in a.
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suitable. Solvont and |
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receiver and foreing said mixture through a
contracted opening, thereby producing a fila-
ment and conducting said filamentinto aliquid
for hardening the same and subsequently car-
bonizing the filament,substantially asset forth.

2. Manufacturing earbons for incandescent

electric lamps by forcing a mixture or solution

of nitro-cellulose in acetic acid (or other solv-
ent) or the equivalent thereof, as hereinbefore
stated, through a hole or holes or die or dies
and into a liquid for causing the setting, coagu-
lation, or coherence of the issuing filament or
filaments, and subsequently Lre&tmw the said
filament or filaments with a deomdumﬂ' agent

' and then carbonizing the said filamentor fila-
ments,substantially as hereinbefore e described. 40

Tn testi mony whereof I have signed my name
to this specification in the presouce of two

subseribing witnesses.

JOSEPH WILSON SWAN.
Witnesses:
WM. JOHN WEEI{S
C. WooDRoOWwW,
Loth of 31 Lambm Sty t?(’f London.
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