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No. 223,898. Patented Jan. 27, 1880.
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- UNITED STATES

BEST AVAILABLE COr

PATENT OFFICE.

THOMAS A. EDIEON, OF MENY.O PARK, NEW JERGEY

ELECTRIC LAMP.

- BPBCIFICATION forming part of Latters Patent Wo. 333,098, duted Janwary 27, 28000,

To all whom it may concern:

Be it known that I, TicMas ALVvA Epmox,
of Menle Park, in the State of Kew Jervey,
United Bistes of Americr, have invented an

s Improvement in Electne Lampa, and in the
method of mannfactaring the sama, (Case No.
188,) of which the following is & specification.

The object of this invention is to produes

electric lempe giving li~hé by incandescence,
10 whick lamps shall have high reaistance, 8o ar
to ellow of the practical suddivision of the

- electrio light.

The invention conaists ip » light-giving body
of carhon wire or aheets ooiled or arranged in

t§ such & macner as to offer greel resistance to
the passage of the alectric crrrent, mnd at the

same time present bat & slight surface from
which radiation can-take place.

~ nqbinw.nﬂnn further consials in placing
30 such burner of great resisiance in a noarly-

Ffe& vacuam. tn prevent ¢xidation sad in-
ury.to the conductor by the atmosphere. The
cuarrent i8 conducted inte the vecoum-balb
¢hrengh platina wires sealed into tha glams.
2§ Theiavention forther consistein the method
of muaufactaring carbon condiuctors or high
registence, 20 a5 to be eaitable for giving light
by ineandescence, snd in the manner of secur-
ing porfect contact between the metallic con-
30 dnolors or leading-wires and the carbon con-
dnector.
Heretofcro light by incandescence haa been
obtained from rods of carbon of one to foar
Olims reaistance, placed in closed vessels in

dimensions and good condactors, and a glass
globe cannot be kept tight at the place where
the wires pass in aud are cemented; bence the s3s
carbon is consumed, bacause there must be al-
D106t & perfect vacunm to reander the carbdboa
stable, »specially when sach carbon iasmall in
mans 80d bigh iu electrical resistance.

The use of a gus in the receiver at the st- 6o

fumphtﬁﬁ pressure, although not attackiog

tbhe carbon, serves to destrcy it in tima by ‘“alr-

washing,’’ or the attrition produced by the

rapld pessage of the air over the alightiy-co-

herent highly-heated anrface of the carbon. I 6§
hrve reversed thin practice. I bave discovered
that evon a cotton thread properly earbonizerd
and placed in s sealed plass bulb exhsusted to
one-mitlionth of an stmosphcere offers from oaes
hundred to five hundred ohms resistanve to the
passage of the current, and that it isabsolutely
stable at very bigh temperatures; that if tbe
thread be coiled as a spirnl and carbonized,
or | any fibrons vegetable sabstance which ‘}"S
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will Jeave & cmrboa residue after heating ina
cloged chamber be do coiled, as muach as two
! thousand ohms resistance msy be obtained
. withouat presenting n radiating-sarface greater
| than three-sixteenths of an inch; that if such
| ibrous material be rubbed with a plastic com-
 posed of lamp - black and tar, )ts resistance
- may be made high or low, according to the
amount of larop-black placed aponit; thal car-
bon filaments mav be made by a combicaticn
of tar aud lamp-black, the latier being pre:
viously ignited in a closed crucible for several

33 which the atmospheric air has been replaced | hoars 2ad afterward maiut-ened and kneaded
by geses thet do not combine chemical) y with | until it assumes the consistency of thick put-

the cerbon. The vessel holding the burner
has been compoeed of plaas cemented to & me-
tallic base. The connaction Latween the lead-
40 1og wires and the carban has Donn ob'rinsd b L
clampzing the carbon to ths metal. Th lesd-
lug-wires have alwaye been large, so that their
resistance shall bs many times leas than the
Lurner, and, in geporel, the attempts of pre-
43 V10US hberaons bave bven to reduoe Lhe resistance
of the carbon rod. Thedisadventagesof follow-
iog this practics are, that = lamp baving huos
C06 Lo four obua resistance cannot be worked 1n
greal nambers in maitiple arc without the em-
3¢ ployment of mcin conductors of enormeus di-
wemlong; that, owing to the low resistance of
e lamp, ke leadling-wives must be of large

ty. Small pieces of this material soay be
rolled out in the form of wire ss amall as ssven

one-thousandths of a inch in diametar :.nbd
over.a foot in length, and the same Iay D€

| &o+2ed with s non-coudactiog non-carbonpiziug

sakizanoe and wound oa & bobbin, or as a pi-
ral, and the tnr carbonized in & closed chgmi
ber by subjecting it to high heat, the spirs
after carbonization rctainiog its form. be
A1l these forms are frugile apnd cannot

clamped to the leadiog wires with suficient on
force to insure good coatact and prevest b:st-

ing. Ihave discovered thatif platinum wires
are used and the plaslic lamp-black tu:!. tar
raatorial be molded around it in the act O° CAr-
bonization there is au intimate nnion by com-
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material be molded arouand it in the act of oar-
bonization there is an intimate union Ly com-
bination and by pressure between the carbou
and platina, and nearly perfect contact is ob-
tained without tho neceasity of olamps; hence
the burner and the leading-wirea are connect-
ed to the carbon ready to be placed in the vac-
nam-bulb.

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

By using the carbou wire of auch high re-
pistance I am enabled to use fine platinam

wires for leadding-wires, as they will have a
small resistance compared o the burner, and
hence will not heat and crack the sealed vae-
uum-balb. Platinae can only be uxed, aa ita
cxpansion 1s nearly the xame a8 that of ginss.

By using a cunatderable length of carbon
wire and cotling it the extenor, which 13 only
a small portion of itx eutire sarface, will forin
the prncipal radsating - surface; hence I am
able to raise Lthe specitic heat of the whole of
the carbon, aud thas prevent the rapid recep-
tion and dizappearance of the light, which on
a plain wire 18 prejndicial, as it shows the
least unsteadiness of the current by the tlick-
ering of the light; but if the carrent is steady
the defect does not shiow.

I bave carbontzed and used cotton and lineun
thread, wood splints, papers coiled in varioas
ways, also lamp-black, plambago, and carbon
in varions forms, mixed with tar and kneaded
80 that the aame may be rolled oat into wires
of various leogths amd dismmeters. Each wire,
Lhowever, is to be uniformm iu size throughout.

[f the carbon thread ia liable to be distorted
during carbonization it ia to be coiled betweovn
A belix of copper wire. The ends of the car-
bon or fllameut are secured to the platina
leading-wires Dy 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 holder, and a glass bulb blown over the
whole, with a leading-tabe for exhanstion by
& mercary-pamp. is tabe, when a high
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vacunm has beea reached, is hermetically go
seslod.

With substanoces which are not greatly dis-
torted in carbouiizing, they may be coated with
& non-conducting non-carbonizable subetanoce,
which allows one coil or taru of the varbon to

| rest apon and be mplgorted 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 plaatic 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
x z, svdled in the glass vacanm-balb. ¢ ¢ are
copper wires, counnectexd jnst outside the bulb
to the wires z . m is the tube (shown by
dotted lines) leading to the vacaun-pump,
which, after exhaustion, ia hermetically sealed
and the surplus removed.

Fig. 2 reprossats the plustic material before
beiug wound into a spiral.

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

I claimi a8 my inventiou—

1. An electric lamp for giving light by in-
candesconce, consisting of a filament of carbon
of high renjstatice, nade as described, aud se-
cared to metallic wires, as set forth.

2. The combination of carbon fillaments with
a receiver made entirely of glass and ocouduct-
ors passing through the glass, and from which
receiver the air is exhaunsted, for the purposes
set fortb.

3. A carbou filameut or strip ooiled and
connecied to electric couductors so that only 8<
a portion of the surfuve of such carboun con-

, ductors shall be expossl for radiating light,
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as set forth.

4. The method herein described of securing
the platina vontact-wires to the oarbon flla- 9o
ment and carbonixing of the whole in a closed
ohaunber, substantially as set forth.

Bigned by me this 1st day of November,
A. D. 1879.

THOMAS A. EDISON.
Withesses:
8. L. GrIFrIN,
JOHN F. RANDOLPH.



Correction in Letters Patent No. 223,898

12-18-188S

DEPARTMENT OF THB INTBRIOR,
UNITED STAYES PATENY OFFICE,

Wasxixaron, D, o..mu.m

In compliance with the request of the in ioterest, 5._‘ 0. 233,808,
.P aary 37, lsm,oo'rhomu Apﬁwﬁ of Menio 4 Jm,hrn
mrmt In “Eleotrlo—hm]n," iz hereby limlted 20 as to at thl lllu
with the patant of thaﬁ:llowi"’ Mmed’ baving the shortest time $o run,
Pateut dated Hmb«' 10, 1879, No. 4,573; Canadian Puatant dated !ofl-bc l‘f! l!ﬁ
No. 10,654 slm Pateat dated rmbu 39, 1879, No.
dated ﬁemmher 1879; ;
It is horeby certifed dll.t the pruper satrios and oorrestions |
fles aud reoords of the Patent Offoe.
This anicudment is made thas the United Btutes Faeat WAY conform o the provis.
inta of Beotion 4837 of the Revised Biatuses
BENJ. BUTTERWORTH,

Oommbssioner ¢f Putonts.

Approved: |
M. L. JOSLYN,

Acting Searciery of ihe Intorior,



2

Order of Cancellation of Certificate of Correction of Letters Patent No, 223

‘iles and records of the Patent Ofioce.

It s fouand that the followiag eertificnts kes boea attached to Letiars Patent granted
to Thomas A, Edlsoa for improvemeat in ¢ Elootric Lampae,” No. 333,808, duted Jaauary

37, 1880 :
DEPABRTMENT OF THE INTERIOR,

UNITED STATRS PATENT OFFIOR,

WaisammaroX, D. O, December 18, 1883,

In complisuce with the request of the party ia intsrest Letters Pateat No. $33,808

grauted Jenasry 27, 1880, to Thomsas A. Edison, of Mealo Park, New Jereey, for an

improvemeut io ¢ Bleotrio Lamps,” 1s 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, duted November 10,1879, No. £,676; Oansdian patent, dated November 17, 1879
0.10,834; Belgian pateot, datad Rovember 89, 1879, No. 49,834; Itallan patact, dated

December 6, 1878, and Freach pateat, dated Janusry 20, 1890, No. 133,758,
It is hereby certifled that the proper éntries and ootrestions have besn made in the

This amendment is made that the Unlted Btates patent may conform to thie provis-
fons of section 4887 of .the Revised Btatates.
BEXRJ. BUTTRRWORTH,

[sm4L.]
Commissioner of Paionts.

Approved :
M. L. JOSLYR,

Acting Seorelygry of the Intovior,
Now, in complisnce with the request of the psrties in interest, sald certifioate ls
bereby canocsled snd proper satries and corrections haye besn made fn the files and

records of the Patent Office.
In testimony whereof I have hereanto set my hand and onased the seal of the Putent

Ofice to be aflixed, this 156h day of Maroh, 1803,
W. E. BIMONDS,
Oommiseioner ¢f Putonts,

Approved:
PrRU BUussky,
Assistant Seoretary of the Interior.
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