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ELECTRIC LAMP.

- 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3s which the atmospheric air has been replaced
by gases thet do not combine chemically with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

6s

70

85

| &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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material be molded around itin the act of oar-
bonization there is an intimate union by com-
bination and by pressure between the carbou
and platina, and nearly perfect contact is ob-
tained without tho neceasity of clamps; henoce
the burner and the leading-wirea are conuect-
ed to the carbon remly to be placed in the vac-
uam-bulb. _

When fibrous material is used the plastic
lamp-black and tarare used to secure it to the
pintina Lefore carbonizing. )

By using the carbou wire of such high re-
sistance I am enabled to use fine platinam
wires for lemling-wires, as they will have a
small resistunce compared 1o the burner, and
hence will not heat and cruck the sealed vae-
vam-balb.  Platina can only be uxed, aa ita
cxpansion is nearly the same as that of glass.

By using a conaiderable length of carbon
wire and coiling it the exterior, which is only
a small portion of its entire sarfuce, will forin
the principal radinting - surface; hence | am
able to raise the specitic heat of the whole of
thie carbon, aud thas prevent the rapid recep-
tion and disappearance of the light, which on
a plain wire is prejudicial, as it shows the
least unsteadiness of the current by the tlick-
ering of the light; but if the carrent is ateady
the defect does not sliow.

I bave carbonized aud used cotton and lineu
thread, wood splints, papers coiled in various
ways, slso lamp-black, plambago, and carbon
in varions forms, mixed with tar and kneaded
8o that the same may be rolled ouat into wires
of various lengths and diameters. Each wire,
Lowever, is to be nniform in size throughout.

If the carbon thread is liable to be distorted
during carbonization it in to be coiled between
a helix of copper wire. The ends of the car-
bon or filameut are secured to the platine
leading-wires by plastic carbonizuble material,
snd 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 holder, and a glasa bulb blown over the
whole, with a leading-tabe for exbanstion by
& mercary-pump, ia tabe, whea a high

vacanm haa beeun reached, is hermetically
sealed.

With subatances which are not greatly dis-
torted in carbouizing, they may be coated with
a non-conducting non-carbonizable sabetance,
which allows one coil or taro of the carbon to
reat apon sod be sup’?orted by the other.

In the drawings, Figare 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-biack and tar.
d d’are the platina wires. A A are the olamps,
which serve to conuect the platina wires, ce-
mented iu the carbon, with the leading-wires
x x, sualed in the glass vacaum-balb. ¢ ¢ are
copper wires, counected just outside the bulb
to the wires z . m in the tube (shown by
dotted lines) leading to the vacaum-pamp,
which, nfter exhaustion, is hermetically sealed
and the surplus removed.

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

Fig. 3 shows the spiral after carbon ization,
ready to have a bulb blowu over it.

I claim a8 my invention—

1. An electric lamp for giving light by in-
candescence, cousistiug of a filament of carbon
of high resjstaiice, 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 couduct-
ors passing through the glass, and from which
receiver the air is exhausted, for the purposes
set forth.

3. A carbou filameut or atrip coiled and
connecied to electric couductors so that only
& portion of the surfuve of such oarbon con-
ductors shall be exposed for radiating light,
as sot forth.

4. The method Lerein described of secaring
the platiua contact-wires to the carbon fila-
ment and carbonising of the whole in a closed
cohanber, substantially as set forth.

Bigned by me this 1st day of November,

A. D. 1879.
THOMAS A. EDISON.
Witnesses:
8. L. Grrrrix,

JoHN F. RANDOLPH.
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Order of Cancellation of Certificate of Correction of Letters Patent No. 223,898.

Correction in Letters Patent No. 223,898,

It is foand that the fullowing eectificate has beoa attacbed to Letters Pateat granted
to Thomns A. Bdison for improvemeat in “ Blectrie Lamps,® No. 333,808, duted Janaary
37, 1880:

DEPARTMRENT OF THE INTERIOR,
UNITED STATES PATRENT OFFICH,
WasaingToN, D. O., December 18, 1883

In compliance with the request of the party in intarest Letiers Patent No. 533,998,
granted Jenusry 27, 1880, to Thomas A. Edison, of Mealo Park, Now Jersey, for an
jinprovemeut in ¢ Blectric Lamps,” is hereby limited 80 as to expire at the same time
with the pstent of the following-nsmed, baviag the shortest time to run, vis.: British
g‘ntent, dnted November 10,1879, No. 4,576; Oanadinn patent, dated November 17, 1879

0.10,654; Belgian pateot, dated November 89, 1879, No. 49,834 ; Italian pataot, d
December 8, 1879, and French patent, dsted Janusry 20, 1880, No. 133,758,

. It is hereby oertified that the proper éatries and corrections have been made in the
fAles aad records of the Patent Offoe.

This amendment is made that the United States patent may oonform to the provis.
ions of section 4887 of .the Revised Statutes.

[amAL.| BENJ. BUTTHRWOSTH,
Oommissionsr o
Approved : '
M. L. JOSLYR,

Acting Seoretgry of the Intorior,

Now, in compliance with the request of the parties in interest, sald ocertifioate is
bereby oanosled sod proper entries and oorrections have besn mads iu the flles and
records of the Patent Office.

In teatimony whereof I have hersanto set my band and onased the seal of the Putent

Office to be afixed, this 15 day of March, 1808,
W. B. BSIMONDS,

Oommissionsr ¢f Patonts.
Approved :
PrRUs BUsany,
Assistant Seorstary of the Interior.

DEPARTMENT OF THB INTBRIOR,
UNITED STATES PATENT OFFIOR,
WasninatToN, D, 0., Des:uber 18, 2888,
In compliance with the zequest of the fn o Letiers No.
ted .ranury 27, xsan,'a Thomas A. omlo m-uym
mprovement in 4 Eleotrio-Lampe,” is bereby lllnlwl 80 a8 t0 uhn ot the same time

with the patent of the followin, baving the shortest time ¢ run, vis: Britlsh
Patont dated November 10, 1878, No. 4,573; Canadian Patant dated November 17, 1879

No. 10,654: DBelgian Pateat dated November 39, 1879, No. 3 Italian
datal Decamber 0, 1870; and Freach Patent dased Janaary 20, 1 Fo. 153,708;
It is horeby certifed that the praper sntries and corrections 'lnu beos made in the
Bles and records of the Pateat Ofoe.
This aneudoent is made that ths Tnite! HStates Paiont may conform to the provis-
ious of Beotion 4837 of the Revised Bistutes. .
) BENJ. BUTTERWORTH,
Osmmissioner of Patonts,
Approvad:

M. L JOSLYN,
Acting Beorstary of the Intorior,




