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- SPBCIFICATION forming

part of Lotters Patent No. 333,090, dnted Janenry 27, 2808,
 Ayacsttw Sl Noventer ¢ 1198

To all whom i4 may concern:

Be it known that I, TIcMus ALVA EDDBON,
of Menle Park, in the Btate of New Jervey,
United Bistes of Americr, have inveoted na

s Improvement in Electnie Lampa, and in the
mechod of mannfactaring the sama, (Cane No.
188,) of which the following is s apecification.

The object of this invention is to produce

electric lemps giving li~he by incacdescence,

50 which lamps shall have high realstance, 8o as

to allow of the practical subdiviaion of the
-efectrio light.

Theinvention connists ip m light-giving bedy

of carhon wire or sheets ooiled or arranged in
ts such & mapner an Lo offer greet resistance to
the passage of the electric crrrent, and at the
same time present bat & slight sorface from
which radistion can-take place.
jnvention further consisisa in placing
urner of greet regisiance in a noarly-
f&fecz vacunum. ¢n prevent oxidation sad in-
ury.to the conductor by the stmosphere. The
carrent is conducted inte the vecoum-balb
through platins wires senled into the glam.
2% Theiavention forther consistsin the method
of munufaciaring carbon conductors or high
80 a5 to be eaitable for giving light
by ineandescence, sud in the manner of secur-
ing perfect contact between the metallic con.
30 deolors or lending-wires and the carbon con-
duactor.

Heretofcro light by incandescence has been
obtained from rods of carbon of one to fonr
ohms reaistance, placed in clesed vessels, in

35 which the atmospheric air has been replaced
by gases that do not combine chemically with
the carbon. The vessel holding the burner
bas been compoead of glaas cemented to & me-
tallic base. The connnction Latween the lead-

40 I8g wires and the cardon has Ysnn oblrinsd Y
clamping the carbon to tha wetal.  Tha lesd-
iug-wires have alwaye beea large, so that their
resistance shall bs many times loas than the
Lurner, and, in genorsl, the attempts of pre-

43 viouspersons bave buen to reduce the resietance
of the carboun rod. Thediaadventagesof follow-
log this practics are, that » lamp baving huaz
o6 Ls four ohiun resistanoe cannot be worked 1n
greal nambers in maltiple erc without the em-

3¢ ployment of mzin conductors of anormous di-
Wwemsions; that, owing to the low resistance of
the lamp, the lenling - wires must be of large

ao.such

dimemaions and good conductors, and & glass
globe caanot be kept tight at the pisce where
the wires psas in and are cemented; benoe the 53
carbon is consumed, becanse there must b al-
D108t & perfect vacanm to reader the carbon
stable, sspocially when euch carbon iasmall in
mase sod bigh iu electrical resistance.

The nse of & gus in the receiver at the at- 6o
wmospheric pressure, although not atiecking
the carbon, serves to destrcy it intima by alr-
washing,'’ or the attrition produced by the
rapid passage of the air over the slightly-co-
herent highly-hested anrface of the carbon. I
brve reversed this practice. I bave discovered
that even a cotton thread properly carbonized
and placed in a sealed glass bulb exhausted to
oue-millionth of an stmosphcre offers (rom one
hundred to five hundred chms resistanue to the
passage of the current, and that it isabsolutely
stable et very bigh temperatures; that if the
thread be coiled s a spiral and carbonized,
or if any fibrous vegetable anbstance which -
will leave & oarboa residue safter heating in & 7§
clesed chamber be do coiled, as moch as two
| thonsand ohms resistance may be obtained
. without presenting a radiating-sarfsce greater
| than three-sixteenths of an inch; that if such
| Bbrous material be rubbed with & plastic com-
1 posed of lamp - black and tar, its resistance
. may be mede high or low. according to the

amount of lamp-black placed apon it; that car-
bon filaments mav be made by s combizaticn
of tar aud lamp-black, the latter being pre-
viously ignited in a closed crucible for severs!
| hoars and afterward moistened and kneaded
! until it asaumes the consistency of thick put-
ty. Small pieces of this material may be
rolled out in the form of wire as small as seven
one-thousandths of a iock in dismeter snd
aver.s foot in leogth, and the simme may be

6s

| towsed with s non-coudactiog non-carboniziug

sabiianoce and wound ou & bobbin, or as 8 3pi-
ral, and the tnr carbonized in & closed chmi
ber by subjecting it to high hest, the spirs
after carbonization rctainiog ita form. be
311 thesa forms are fragile apd cannot be
clamped to the leadiog wires with lnniu;b
force to insure good contact and pt_gunt b‘
ing. Ihave discovered thatif plumm: m
are ased and the plaslic l:\_m_p-blu:k m‘ ‘
raaterial be wolded arvuad it in the act of car

95

bonizetion there is au intimate anion by com-
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material be molded around it in the act of oar-
bonization there is an intimate uniou by com-
bination and by pressare between the carbon
ang platins, and nearly perfect ocontact is ob-
tained without the neceasity of clamps; henoce
the burner and the leading-wirea are conuect-
ed to the carbon resdy to be placed in the vac-
uam-bulb. _

When fibrous material is used the plaatic
lamp-black and tarare used to secure it to the
piatina beforo carbonizing. )

By using the earbon wire of auch 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 crack the ascaled vae-
uom-bulb. Platine can only be used, aa its
cxpansion is nearly the same us that of glnss.

By using s cunaiderable length of carbon
wire and coiling it the exterior, which is only
a small portion of its entire surface, will form
tha principal radintiog - 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 prcjadicial, as it shows the
least nnsteadiness of the current by the tlick-
ering of the light; but if the current is ateady
the defect does not show.

1 bave carbonized aud used cotton and lineu
thread, wood splints, papers coiled in various
waya, also lamp-black, plambago, and carbon
in varions forms, mixed with tar and kneadesd
80 that the same may be rolled oat into wires
of various lengths and diameters. Bach wire,
Lowever, is to be uniform iu size throughout.

If the carbon thread ia liable to be distorted
during carbonization it in to be coiled betweon
a helix of copper wire. The ends of the car-
bon or fllament are secured to the platina
leading-wirea by plastic carbonizable material,
and the whole placed in the carbonizing-chan-
ber. The copper, which has served to prevent
distortion of the carbon thread, is afterward
eaten away by nitric acid, and the spiral soaked
in water, and theu dried and pluced on the
glass holder, and a glasa Lulb blown over the
whole, with a leading-tabe for exhaastion by
» mercary-pamp. is tabe, when a high

vacanm has been reached, is hermetically
sealed.

With substances which are not greatly dis-
torted in carbouizing, they may be coated with
a non-conducting non-carbonizable subetance,
which allows one coil or taru of the carbon to
rest apon and be supported 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-black and tar.
d d’ are the platina wires. A A are the clampa,
which serve to conuect the platina wires, ce-
mented iu the carbon, with the leading-wires
z z, sealed 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,
whicl, nfter exhaustion, ia hermetically sealed
and the surplus removed.

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

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

I claim a8 my iuveation—

1. An electric lamp for giving light by in-
candescence, consistiug of a filament of carbon
of high resjstaice, inade 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 exhaunsted, for the purposes
set forth.

3. A carbon filameut or strip ooiled 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 deacribed of securing
the platina vontact-wires to the varbon fila-
ment and carbonixing of the whole in a closed
ohwmnber, uubcuntiaﬁy as set forth.

Signed by me this 1st day of November,

A. D. 1879,
THOMASB A. EDISON.
Withesses:
8. L. GrIrrIK,
JoHxN F. RANDOLPH.
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Correction in Letters Patent No. 223,898

12-18-18853

DEPARTMENT OF THB INFHERIOR,
UNITAD STATRS PATENY OFFICR,
Wasuimnaron, D, O, Descwber 18, 1588,

In compliance with the request of the lnlnmst.lmu%ht!o.m
ted J‘lnury 37, 1680,“03 Thomas A. of Menlo ew Jersay, for aa
grovement fa  Electric-Lampe,” hhmbylim‘w.lnuh at the same timke

with the patant of thololloﬂ;nf nmm:di having the shortest time te run, vis: British
Pateut dated November 10, 1879, No. 4,578; Canadian Patont dated November 17,1879
No. 10,854 Bolghn Pateat dated November 39, 1879, No. 3 Italian
dated Desember ¢, 1870; and Freach Patent dated Janaary 20, 1 ¥o. 153;7p8;
It is hereby oertmodéau the proper satries and ocorrectious Lave besa made (n the

files and reoords of the Patent Office. :

This amendment is made that the Units? States Faioot may conform (o the provis-
lotss of Beotion 4887 of the Revised Biatubes .

. BENJ. BUTTERWORTH,

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



[Order of Cancellation of Certificate of Correction of Letters Patont No. 223,898,

It ta found that the followlag eertificats hes boen attached to Letiars Puatent granted
to Thomas A. Edlson for improvemeat in “ Eleotric Lamps,”® No. 333,808, duted Jacaary

27, 1880:
DEPARTMBNT OF THE INTERIOR,
UNITED STATEBS PATENT OFFICR,
WasamxatoX, D. O., December 18, 1883,
In complisuce with the requeat of the party ia in%srest Letters Pateat No. $33,808,
graated Jenuary 27, 1880, to Thomas A. Edison, of Mealo Park, New Jersey, for an
improvemeut ia ¢ Blectrio Lampa,” is hereby limited 20 as to expire at the same time
with the patent of the following-named, having the shortest time to run, vis.: British
atent, deted November 10, 1879, No. £,576; Oansdian patent, dated November 17, 1879
0.10,854; Belgian pateot, dated November 39, 1879, No. 49,884; Itallau patact, dated
December 8, 1879, and Freach pateat, dated January 20, 1830, No. 133,758,
. It is horeby oertifled that the proper éatries and correstions have besn made in the
files and records of the Patent Office.
This amendment ls made that the Unlited Btates patent may conform to tus provis
{ons of section 4887 of .the Beovised Btatates.
BERJ. BUTTRRWORTH,

[smar.)
Commlssioner of Patents.

M. L. JosLYR,
Acting Seoretgry of the Intorior,

Now, in complisnce with the request of the psrties in luterest, sald certifionte is
bersby oanosled snd proper eatrise and corrections have bean made fn the files and
records of the Patent Office.

In testimony whereof I have hareanto set my hand and onased tha soal of the Putent

Office to be afixed, this 156h day of Maroh, 1803,
W. E. BIMONDS,
Commissionsr ¢f Putonta,
Approved :

Prroa Busaky,
Assistant Seorstary of the Interior,



