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- BPECIFICATION forming part of Latters Putant Wo. 333,098, duted Jaswnry 27, 2808,
o _ Ayoestin 8led Neventnr ¢ 1498,

To all whom it may concern:

Beit known that I, Ticuas ALva Epmox,
of Menle Park, in the Btate of Kew Jersey,
United Biastes of Americr, have invented sa

¢ Improvement in Electne Lamps, and in the
mechod of mannfactaring the mama, (Case No.
188,) of which the following is a apecification.

The object of this invention ia to produes

electric lemps giving lirhé by incandescenoce,

10 which lamps shall have high realstance, 8 ar

te allow of the practical subdiviasion of the
-electrio light,

Theinvention connists i » light- giving bedy

of carhon wirs or sheets ooiled or arranged in
18 euch & macner as to offer greet resistance to
the passage of the electric crrrent, and at the
same time present bat s slight surface from
which radiation can-take place.
: Th%iuw.nﬂon further consiala in placing
30 such buroer of great resisiance in a noarly-
f@fecz vacuom. ¢n prevent oxidation sand in-
vry.to the conductor by the etmosphere. The
carrent is conducted inte the veconm-bulb
through platina wires gealed into the glama.
2% Theiavention forther consistsin the method
of munufaciuring carbon conductors or high
80 25 to be eaitable for giving light
by ineandescence, snd in the manner of secur-
ing perfect contact between the metallic con-
30 doolors or leeding-wires and the carbon con-
dactor.

Heretofcro light by incandescence has been
obteined from rods of carbon of one to' foar
olims resistance, placed in closed vessels, in

3s which the atmospheric air has been replaced
by gases thet do not combine chemically with
the carbon. The vessel holding the burner
bea been compoeed of plass cemented to & me-
tallic base. The connaction Latween the lead-
40 1og wires 2nd the carban has Ha20 obtained Y
clamping the carbon to the metal.  Th lesd-
lug-wires have alwaye besn large, 8o that their
resistance ahall bs msny times loss than the
Lurner, and, in geners), the sttempta of pre-
43 710u8 heraons bave buen to reduce the resistance
ofthecarbon rod. Thedisadven tages of follow -
fog this practics are, that s lamp baving bas
086 s four ohrua resistance cannot be worked 1a
greal nambears in maltiple erc without the em-
3¢ ployment of mcin conductors of enormous di-
Deuslony; that, owing to the low reaistance of
the lamp, the leanling wires must be of largn

dimenaions and good condactors, and a glass
globe csanot be kept tigat at the visce where
the wires pass in and are cemented; bence the ss
carbon {s consumed, becanse thero must be al-
D108t 8 perfect vacuum to render the carbon
stable, sspeciaily when such carbon issmall in
mase 8od bigh i electrical resistance.

The nse of & gus in the receiver at the at- 6o
wmospheric presaure, although not attecking
the carbon, serves to destrcy it in tima by “ air-
washing,'’ or the attrition produced by the
rapid of the air over the slightiy-co-
herent highly-heated anrface of the carbon. I
have reversed thin practice. I bave discovered
that evon a cotton thread properly carbonized
and placed in a sealed iass bulb exhsusted to
ouve-millionth of an stmasphcere offers (rom one
hundred to five hbundred ochms resistance to the
pastage of the curtent, and that it isabsolutely
stable at very high temperstures; that if the
thread be ocoiled as a spirnl snd carbonized,
or if any fibrous vegetable subetance which -
will leave & omrboa residue after heating in s 7§
cleeed chamber be »o coiled, as moch as two
! thousand ohms resistance may be obtained
- without presenting n radiating-sarface greater
i than three-sixteentbs of an inch; that if such
| brous material be rubbed with & plastic com-
i posed of lamp - black and tar, its resistance
: may be made high or low, according o the

amount of lamp-black placed apon it; that car-
bon flamenta mav be made by & combicaticn
of tar aud lamp-black, the latter being pre-
viously ignited in & closed crucible for several
| hoars 2ad afterward moistened and koeaded
| until it assumes the consistency of thick put-
ty. Small pieces of this material may be
rolled out in the form of wire a5 amall as seven
one-thousandths of a ioch in diameter and
aver.s foot in length, and the same may be
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| &o+ued with s son-coudactiog non-carboniziug

sakiianos and wound oa 8 bobbin, or asa spl-
ral, and the tnr carbonized ia & closed chmi
ber by subjecting it to high hest, the spirs
after carbonizatiou rctainiog its form. be
A1l thesa forms are fragile apd cannot b
clamped to the leadiog wires with lnniu;‘_
force to insure good contact and pt_gvont b‘
iog. Ihave discovered thatif plumm: m
are used aad the plaslic l:\m_p-blu:k m' f
rasterial be wolded arvund it in the sct of car
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bonizetion there is an intimate nnion by com-
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material be molded around it in the act of oar-
bonization there is an intimate union by com-
bination and by pressure between the carbou
ang plating, and nearly perfect contact is ob-
tained without the neceasity of clamps; hence
the burner and the leading-wirea are conuect-
ed to the carbon resdy to be placed in the vao-
uam-bulb.

When fibrous inaterial is used the plastic
Iamp-black and tarare used to secure it to the
piatina before carbonizing. )

By using the carbon wire of auch high re-
sistance I am enabled to use fine platinam
wirea for lemdling-wires, A8 they will have a
small resistance compared 1o the barner, and
hence will not hent and crack the scaled vae-
uum-balb., Platina can only be ured. as ita
expausiou is nearly the same us that of gluss.

By using a cunaiderable length of carboun
wire aud coiling it the exterior, which is only
a small portion of its entire surfuce, will form
the principal radinting - surface; hence [ am
able to raise the spcecitic heat of the whole of
the carbon, and thas prevent the rapid recep-
tion and disappearance of the light, which on
a plain wire is prejudicisl, as it shows the
least unsteadiness of the current by the tlick-
ering of the light; but if the cnrrent is steady
the defect does not shiow.

I have carbonized aud used cotton and lineu
thread, wood splints, papers coiled in various
wayn, also lamp-black, plambago, and carbon
in various forms, mixed with tar snd kneaded
80 that the aame may be rolled out into wirea
of various leogihs and diameters. Each wire,
Lhowever, is to be uniform in size throughout.

If the carbon thread ia linble to Le distorted
during carbonization it ia to Le coiled betweon
a helix of copper wire. The ends of the car-
bon or fllament are secured to the platine
leading-wires by plastic carbonizable material,
and the whole placed in the carbonizing-cham-
ber. The copper, which has served to prevent
distortion of the carbon thread, is afterward
eaten away by nitric acid, and the spiral soaked
io water, and theu dried and pluced on the
glass bolder, and a glass bulb blown over the
whole, with a leading-tabe for exbaastion by
» mercury-pump. is tabe, whea a high

vacaum has beea reached, is hermetically
sealed.

With subatances which are not greatly dis-
torted in carbouizing, they may be coated with
a non-conducting non-carbonizable nabetanoce,
which allows one coil or taru of the carbon to
rest upon sud be supported by the other.

In the drawings, Figure 1 shows the lamp
sectionally. a is the carbon spiral or thread.
¢ ¢ ure the thickened euds of the spiral, formed
of the plastic compound of lamp-black and tar.
d d’ are the plating wires. A A are the clamps,
which serve to conuect the platina wires, ce-
mented in the carbon, with the leading-wires
x z, sualed in the glass vacaum-balb. ¢ ¢ are
copper wires, counected just outside the bulb
to the wires z x. m iy tho tube (shown by
dotted lines) leading to the vacauw-pump,
whicl, nfter exhaustion, ia hermetically sealed
and the surplus removed.

Fig. 2 repressnts the plastic material before
being wound into a spiral.

Fig. 3 shows the spiral alter varbonization,
ready to have a bulb blown over it.

I claim a8 my inveation—

1. Au electric lamp for giving light by in-
candescence, consistiug of a filament of carbou
of high resjstance, made as deacribed, and se-
cured to metallic wires, as set forth.

2. The combination of carbon filamenta with
a receiver made entirely of glass and couduet-
ors passing through the glass, and from which
receiver the air is exhausted, for the purposes
set forth.

3. A carbon filament or strip ocoiled and
connected to electric couductors so that only
& portion of the surfuve of such carbon con-
ductors shall be expossd for radiating light,
as set forth.

4. The method herein described of securing
the platiua vontact-wires to the ocarbon fila-
ment and earbonisin{ of the whole in a closed
obsunber, substantially as set forth.

Signed by me this 1st day of November,

A. D. 1879.
THOMASB A. EDISON.
Witheases:
8. L. GRIFFIN,
JoHN F. RANDOLPH.
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Correction in Letters Patent No. 223,898

12-18-18853

DBPARTMENT OF THB INTBRIOR,
UNITED STAYR3 PATENRT OFFICR,
Wasminarox, D, 0., Descnber 10, 1583,

complisnos with the requeat of the lninmst,lm:%m
lnury $7, 1680, to Thomas Apﬁum of Menlo aw Jermay,

mpmwau In “Eleotric-Lampe,” is horeby limlted 80 a8 to at th .-.
with the patant of the followin having the ahortest time $e run, vis
Pateut dated Non:nb«' 10, 1679, No. 4,578; Oanldln Patant dated Kov-hu 17,1879
No. 10,654} an Patent dated November 39, 1879, No.
dated lSeoember 1870; aad Freach Patent dated J-nn.ry 2,1 '1(& 153,708;

It is hureby oeruﬁedém the propar satries and corrections Lave beoa made (n the
files sud reoords of the Patent Offios.

Thia sneudment is made that the Unite] Htates Fawot may conform o the provis.
loua of Beotion 4887 of the Bavised Bistutes.

BBNJ BUTTERWORTH,

Oommilssionsr ¢f Putonts,
Approved: ]
M. L JOBLYN,
Acting Searciery of tie Intorior,



