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UNITED STATESs

PATENT OFFICE.

' THOMAS A. EDIEON, OF MENLO PARK, NEW JHRSEY

ELECTRIC LAMP.

- SPBCIFICATION forming part of Letters Putent Wo. 223,098, énted Januwy 87, 1888,
o : . Aypgiiestion Sled NXovember ¢, 199, . ’

To all whom it may consern: .

Beit known thst I, TacMas ALVA EDmON,
of Men'o Park, in the Siate of New Jervey,
United Siates of . Americs, have invented an

8 Improvement in Electriec Lamps, and in the
method of mannfacturing the samae, (Case No.
188,) of which the following is a specification.

The object of this iavention is to produes

electric lempe giving li~hé by incandescenoce,
10 which lampa shall have high resistauce, 80 an
to allow of the practical subdivision of the
- electric light,
The invention counsists in & light-giving body
-~ of carhon wire or aheets ooiled or arranged in
ts such a marner as to offer grest resistance to
the passage of the electric crrrent, and at the
same time present but s slight sarface from
which radiation can-take place.

oot n%invenﬂon further consists in placing
30 such burper of greet regisiance in a nearly-
; ; vacuum, tn prevent cxidation and in-
ury.to the conductor by the atmosphere. Tbe
carrent is conducted into the vacuum-bulb

~ - through platins wires sealed into tho glams.
28 Theiavention forther consistsin the method

- of manufactaring carbon conductors of high .
yeaistance, 30 as to be saitable for giving light | 2 s
by ineandescence, and in the manner of secur- | fibrous material be rabbed with a plastic com-

dimensions and good conduclors, and a glass
globe canrot be kept tight at the pisce where
the wires pass in and are cemented; henoces the g3
carbon is consamed, becanse there must be al-
most 8 perfect vacuum to render the carbon
stable, especially when auch carbon issmall in
mas sod bigh iu electrical resistance.

The use of a gas in the receiver at the st- 6o
mospheric pressure, although not sttacking
the carbon, serves to destrcy it in tims by “ sir-
washing,'’ or the attrition produced by the
rapid passage of the air over the slightly-co-
herent highly-heated anrface of the carbon. I 65
have reversed thin practice. I bave discovered
that even a cotton thread properly earbonized
and placed in a sealed glams bulb exhansted to
one-millionth of an atmosphcre offers from one
hundred to five hundred ohms resistanue to the 70
passage of the curtent, and that it isabsolutely
stable at very high temperstures; that if the
thread be coiled as a spirnl and carbonized,
or if any fibrous vegetable sabstance which -
will leave » carbon residne after heating ina 75
clesed chamber be bo coiled, as much a8 two
thousand ohms resistance may be obtained
without presenting s radiating-sarface greater
than three-sixteenths of an inch; that if such

ing perfect contact between the metallic con- | posed of lamp- black and tar, its resistance

30 duclors or leading-wires and the carbon con-
.. duetor, |

Heretofcre light by incandescence has been
. obtained from rods of carbou of one to four
. ohms resistance, placed in closed vessels, in

33 which the atmospheric air has been replaced |

by gases that do not combine chemically with

® carbon. The vessel holding the burner

been composed of glass cemented to & me-

~ tallicbase. The connnction Latween the lead-
40 iog wiresand ihe card7n has Hann obininsd Hr
fl-mxging gxo carbon to tha metal. Th :«:d-
ug-wires have always been large, so that their
_resistance shall bay;anytimes less than the
buraer, and, in gepers), the sitempts of pre-

'4S viouspersona bave bven to reduce the resistance
.ofthecarbon red. Thedisadvantagesof follow-
fog this practics are, that a lamp baving dus

. - oneto four obrus resistance cannot be worked in
... greal pambers in maltiple arc without the em-
- 8¢ ployment of main conductors of anormous di-
ong; that, owing to the low resistance of

. the lamp, the lesding-wires must be of large

. may be made high or low, according to the

amount of lamp-black placed apon it; that car-
bon filaments mav be made by s combicaticn
of tar and lamp-black, the latter being pre-
viously ignited in a closed cracible for several
hours and afterward moistened and kopeaded
until it assomes the consistency of thick put-
ty. Small pieces of this material msy 'bo
rolled out in the form of wire as small as seven
one-thonsandths of a ioch in diameter and
aver.s foot in length, and the same may be
towed with s non-coudactiog non-carbonizing
sabizance and wound on a bobbin, or &8 & 8pl-
ral, and the tar carbonized in & closed ch_uni
ber by subjecting it to high heat, the spirs
after carbonization retainiog its form. be
A1l these forms are fragile and cannot oe
clamped to the leading wires with lumcaee“.
force to insure good contact and pr_gvont bi
ing. 1bhavediscovered thatif plstmm: r‘::
are used and the plastic lamp-blnck and
raaterial be wolded arouad it in the act of car-
bonization there is an intimate nuioh by com-
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material be molded around it in the act of car-
bonization there is an intimate union by com-
bination and by pressure between the carbon
and platina, and nearly perfect contaot is ob-
tained without the neceasity of clamps; hence
the burner and the leading-wires are conuect-
ed to the carbon rewly to be placed in the vac-
uum-bulb. .

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

By using the carbon wire of such high re-
sistance I am enabled to use fine platinam
wires for leading-wires, a8 they will have a
small resistance compared to the buruer, and
hence will not heat and erack the sealed vaec-
unm-bulb. Platina can only be used, as its
expansion is nearly the same as that of glnss.

By using a considerable length of carbon
wire and coiling it the exterior, which is. only
a small portion of its entire surface, will forin
tha principal radiating - surface; hence 1 am
able to raise the specitic heat of the whole of
the carbon, and thus prevent the rapid recep-
tion and disappearance of the light, which on
a plain wire i8 prejudicial, as it shows the
least unsteadiness of the current by the flick-
ering of the light; but if the current is steady
the defect does not show.

I have carbonized and used cotton and linen
thread, wood splints, papers coiled in various
ways, also lamp-black, plambago, and carbon
in varions forms, mixed with tar and kineaded

" 8o that the same may be rolled out into wirea
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of various lengths and diameters. Each wire,
however, is to be uniform in size throughout.

If the carbon thread is liable to be distorted
during carbonization it is to be coiled betwevn
a helix of copper wire. The ends of the car-
bon or filament are secured to the platina
leading-wires by plastic carbonizable material,
and the whole placed in the carboniziug-cham-
ber. The copper, which has served to prevent
distortion of the carbon thread, is afterward
eaten away by nitric acid, and the spiral scaked
in water, and then dried and pluced on the
glass holder, and a glasa bulb blown over the
whole, with a leading-tabe for exhaustion by
& wercury-pump. is tnbe, when a high

vacanm has been reached, is hermetically
sealed.

With substauces which are not greatly dis-
torted in carbonizing, they may be coated with
a non-oonducting non-carbonizable substance,
which allows one coil or taru of the carbon to
reat apon and be anpl?ortod by the other.

In the drawings, Figare 1 shows the lamp
sectionally. a is_the carbon spiral or thread.
¢ ¢ are the thickened ends of the spiral,formed
of the plastic compound of lamp-black and tar.
d @ are the platina wires. & A are the clamps,
which serve to conuect the platina wires, ce-
mented in the carbon, with the leading-wires
z z, sealed in the glass vacaum-bulb. ¢ ¢ are
copper wires, counected just outside the bulb
to the wires z z. m is the tube (shown by
dotted lines) leading to the vacuuwm-pamp,
whicl,, after exhaustion, is hermetically sealed
and the surplus removed.

Fig. 2 reprerents the plastic inaterial before
beiug wound into a apiral.

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

I claim a8 my invention—

1. An electric lamp for giving light by in-
candescence, consisting of a filament of carbon
of high rexjstaiice, nade as described, and se-
cured to metallic wires, as set forth.

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

3. A carbon filament or atrip coiled and
connected to electric couductors so that only
a portion of the surfuce of such carbon coun-
ductors sball be exposed for radiating light,
as set forth. :

4. The method herein desoribed of secaring
the platina contaot-wires to the varbon fila-
ment and carbonizing of the whole in a closed
chainber, substantially as set forth.

Sigued by me this ist day of November,

A. D. 1879.
THOMAS A. EDISON.
Witnesses:

8. L. GRIFPIN,
JOHN F. RANDOLPH.
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Order of Canceliation of Certificate of Correction of Letters Patent No. 223,898,

Correction in Letters Patent No. 223,898

It is found thet the following eertificats has beea attacked to Letters Patent granted
to Thomas A. Bdison for improvemeat in “Blootric Lampa® No. 333,508, duted Jannary
27, 1880:

DEPARTMBNT OF TREB INTERIOR,
UNITED STATES PATENT OFFICR,
W asamna1oN, D. O., December 18, 1883,

In compliance with the requsst of the party in intorest Letiers Pateat No. 333,898,
granted Jenuary 27, 1880, to Thomss A. Ediscn, of Menlo Park, New Jersey, for an
fmprovemeut in ¢ Biectrioc Lampas,? is hereby limited eo as to expire at the same time
with the patent of the following-named, having the shortest time to run, vis.: Britlsh

atent, duted November 10, 1879, No. 4,576; Oansdian patent, dated November 17, 1879
Ko.10/854; Belgian pateot, dated November 39, 1879, No. 49,884; Italisu pataot, dated
December 8, 1879, and French pateat, dated Janusry 20, 1880, No. 133,758.

.. It is hereby ocertified that the proper éntries and oorrections have been made in the
files and records of the Patant Office.

This amendment is made that the United States patent may conforin to the provis-

tons of section 4887 of .the Rovised Statutes. ~
[emAL. ] BENJ. BUTTERWORTH,
Commissioner of Pai

Approved :
M. L. JosLYR, ' »
Acting Becretgry of the Interior, _

Now, in compliance with the request of the partiea in interest, said certifioate is
bereby oanosled and proper entries and corrections have beon mads in the files and
records of the Patent Offica.

In teatimony whereof I bave hersanto set my hand and caused ths seal of the Putent

Office to be afixed, this 154h day of Mareb, 1908,
W. E. SIMONDS,

Oommissionsr ¢f Patonts.
Approved :
Prrus BUBaRY,
Assistant Seoretary of the Interior.

DRPARTMENT OF THR INTERIOR,
UNITRD STATRS PATERT OPFICR,
WasmingroN, D, O., Desi:wber 18, 1583,

In eonjnlhme with the request of the in interest, Lotters Pateat No. 233,008,

ted January 27, 1880, to Thomss A. n, of Menlo New Jurmy, for sa
mprovement in ¢ Electrio-Lampe,” is horeby limlted 50 as toP:xrhu at the n-'o ke
with the patent of the ibllowi?g nnmed" having the shortest time $o run, vis: British
Patent dated Novamber 10, 1879, No. 4,673; Canadian Patant dated November 17, 1878
No. 10,654; Belgian Pateat dated November 39, 1879, No. 49.884; Italian
dated bor 0. 1870; and Frensh Patant dated January 20, 1880, No. 153,756;

It {s hereby certiffed t_iut the prupar sotries and corrections Lave been made in the

files and records of the Patent Offioe. :
This amendment is made that the it Stetes Paiant may conform to the provis-

irue of Beotion 4837 of the Revissd Eiatutes. .
} . BENJ. BUTTRRWORTH,

Cosmmissioner of Putents,
Approvad: ,
M. L. JOBLYN,
Actiag Sserctery of ts Intorior,




	Drawings
	Description
	Claims
	Amendment

