T. A. EDISON.
Electric-Lamp.

No. 223,898. ~ Patented Jan. 27, 1880.
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¢ ... lng-wires have always been

. UNrreD STaTEs PaTENT OFFICE.

_'!rloms'z. EDIRQN, OF MENZO PARK, NEW JUBSEY

. ELECTRIC LAMP.

T all whom i) may conoern;: . :
Beit koown that I, TICKis ALYA EDmON,

of Menlo Park, in the State of New Jersey,
United Biates of America, have inventel na

8 Improvement in Electric Lamps, and in the
method of mannisctaring the same, (Case No.
188,) of which the follo
ohject of this ipvention ia to prodoce

. aleetrio lamps giviog tizhé by incsudescenoa,
19 which lampa shall haye high realstance, 86 an
to allow of the practical subdivision: of the

-alectric light,
Theinvention consists in » light-giving body
. of earhon wirs or aheets ociled or arranged in

£3 siich » manner an to offer grest remistance to
the pamsge of the eletric crrrent, aod st the
e time present but a slight anrface from

-+ which radistion can-take place.
B fuvention further consists in placin
30 sudh barper of grest rosiatance in a nearly-
¥acuum, to prevent oxidation aod in-
. Jury.to the conductor by the stmosphere. The
- emrrent i3 conducted into the vacoum-bulb

. - through platins wires sealed into the glum.
28 Theiavention further consistain the raethod

ng g & specifieation, -

part of Lattors Fateit Wa, 233,090, Snied Janunry 87, 1500,
. Agulieetivn Bed Bovemtur 4, 3090, : )

dimensious and . Euul conduclors, sad a )
globe eansol be kept tight at the pisce where
the wires pass in and sre comented; henos the 3§
carbon is consumed, becanse there must be al-
most  perfect vacuom to render the carbon
ntable, mpecinlly when such carbon issmall in
mass and bigh iu electrieal resistance. -
Thpmoo a gus inﬂtl::oreodmm& o
wmos 6 pressu ok L 1
theurbon,m;:dmc;i!?inﬁm ‘uir-
Fupid pmagn of theai over e ight =
Tap - the air over y-00-
hersot highly-heated snrface of the earbon. 1 65

‘have reversed thin practice. I have discovered

that evon a cotton thread properiy earbonized
and pinced innsealod glams balb exhausted to
one-mijllionth of 40 stmosphere offers (rom oae
hundred to five hendred ohms resistasce to the 70
passage of the curtent, and that it isabsolutely
stable at very higl temperstures; that if the
thread be coiled a3 s spiml and carbonized,

or if any fibrons vegetable snbstance which -
will leave a curbon residne aftar hesating in & 7§
closed ohamber be do coiled, s much 58 two
thousand chros resistance may be obtained

: of munufactaring carbon conductors of high . withoot presenting s radiating-sarfase greater

Feqistance, 20 as to be suitable for giving light | thaa three-sixteenths of an inch; that if such
by sud in the maoner of secur- | ibrous material be rubbed with s plastic com-
ing perfect contact between the metailic con- ; posed of lamp- black and tar, its resistance

30 doctors or leading-wires and the carbon con-

.., daetor; o
. re light by incandescence has been
' obtained from rods of carbou of one to four
. ohtos vesistance, placed in clcsed veesels, in
33 which the atmoaphearie air has been replaced
- gaséa thas do not combine chemically with
L hﬂbemm » Thae v;‘malh:olding&c burner
: emn%:ql comeuted o & me-
.7 tallic base, mngdionmmlud-
46 Ing wires 2nd the cazdon has Dann obtainsd hr
- clampiog the carbon to tha metal.  Th.s lesd.

S so that theie
- Tetistance shall ba maoy times less than the
- - 'lurder, and, in geners), the aitempts of pre-
. ‘48 Yiouspereons bave buen to reduoe the resistance
- - ofthecarbonrod, Thediradvantagesof foliow-
.. 1og this practics are, that s lamp baving bas

R - oueto four ohmas resistunoe cannot be workedIn

... great nnmbers in multiplearc without the em-

* . 30 ployinent of main conductors of enormous di-

; that, owing to the low resistancs of
. the lum: the l'udinz-wim most be of large

8o

. may be made bigh or low, sccording to the

amonat of lamp-blsck placed apon it; that cer
bon filaments may bs made by s combicaticn .
of tar aod lamp-black, the latter being pre- 5
vioualy ignited iu a closed crocible for sevaral
hours and sfterward moistened and kneaded
until it amomes the consistency of thick pus-
ty. Small pieces of thia materisl may be
rolled out in the form of wire as small asseven 0
one-thonmndths of a inch in diameter and
aver.s foot in langth, and the same may be
strated with a non-éoudactiog no-n-enboniﬂn_:
sabiance and wound an & bobbin, o &8 8 apt- "
ral, and the tar carbonized in® ell?'ﬁl
ber by subjecting it to high heat, the spira
after carbonization retainiog ita form. be
Al thess forms are frugile nod cannot ne
clamped %o the leading wires with saficie “on
foroe to insure good contact and prevent h:ﬂ-
ing, 1havediscovered thatif pistinum w :::
are used sod the plastic lamp-black ani'l
material be wolded arouad it in the sck of car-
bonizstion there in sn intimate nnion by cem:



material be inolded sroand it in the aot of ¢ar-
bonization there is an intimate union by com-
bination and by preasure between the carbon
ang platina, and nearly perfect contact is ob-
¢ tained withont the neceasity of clamps; bhence
the burner and the lending-wirea are conunect-
ed to the carbon remly to be placed in the vae-
nam-halb. .
When fibvous materinl is nsed the plastic

10 lamp-black and tarsve used to secure it to the
platina beforo.carbonizing. _ .

By using the carbon wire of such high re-
gistance I am enablud to dse fine platinam
* wires for lemling-wires, as they will have a

15 small resistance compared to the burver, snd
hence will not heat and erack the sealed vie-
aani-bulb. Platina can only be used, as ita
oxpinsion is nearly the same as that of glass,

By using » conniderable length of curbon

20 wire and coiling it the exterior, which is only
a small portion of its entire surface, will fonn
the prancipal radinting - sucface; bhenca 1 am
able to raise the specitic eat of the whole of
the carbon, sl thos prevent the rapid recep-

25 tion and dizappearance of the light, which on
a plain wire is prejulicial, as it shows the
least unsteadiness of the cnrrent by the dick-
ering of the light; but if the ¢cnrrent is steady

. the defect does not show.

30 I bave carbonized amd nsed cotton and linen
thread, wood aplints, papers coiled in various
ways, slso lamp-black, plnmbago, snil carbon
in varions forms, mixed with tar and kineaded

" 8o that the same may be rolled cas into wires

35 of various lengihs and dismeters. Each wire,

bowever, is to be uniform in size throughout.

If the carbon thread is liable to be distorted
during carbonization it is to be coiled betwovn
8 helix of copper wire. The ends of the car-

40 bon or Blameut are secures] to the platine
leading-wires by plaatic carbonizable material,
and the whole placed in the earboniziog-cham-

" ber. -The copper, which Las secved to prevent
distortion of the carbon thread, is afterward

45 eaten away by nitric acid,and the upiral scaked
in water, aod then dried and pluced on the
glass holder, and a glasa bulb blown over the
whole, with & leading-tabe for exhaustion

" & mereury-pamp. tabe, when a b

vacunm haa been reached, is hermetically so
soalad

With snbstances which are not greatly dis-
torted fn carboniging, they may be coated with
a non-condacting non-carbonizable substanoe,
whioh allowa one coil or taru of the carbon to g5
reat apon and be sup) by the other.

In the drawings, Figare 1 shows the fam
sectionally. « is the carbon spiral or thread,

o ¢’ ure the thickened ends of the apiral, formed

of the plaatic componnd of lamp-black and tar, 6o
@ &' are the platina wirea. A b are the clampa,
which serve to conuect the plating wires, ce-
mented in the carbon, with the leading-wires
z z, sealed in the glass vaouum-buth. ¢ ¢ are
copper wires, counectad jnat outside ‘the bath &5
to the wires £ . m is the tube (shown by
dotted lines) leading to the vacammn-pump,
whiels, after exbaustion, in hermatically soaled
and the surplus removed,

Fig. 2 reprereuta the plastio inaterial before 7o
being wound into a spiral.

Fig. 3 shows the spiral after carbonizstion,
ready to have a balb blown over it.

I claim a8 my invention—

1. An electric lamp for giving light by in- 75
caudescenoce, consisting of a filament of carbou
of high resjstasice, wade as deseribed, snd se-
cored to metallic wires, an ast forth.

2. The combination of carbon filameuts with
a receiver innde eatirely of glass and conduct- 8o
ors passing through the giass, and from which
receiver the air is exhauated, for the purposes
set forth.

3. A carbon fllament or strip ooiled and
counected to electric condustors so that only 8s
a portion of the surface of such carbon coun-
ductors shall be exposed for radiating light,
an set forth. .

4. The method herein described of securing
the platine contact-wires to the varbon fila- 9o
mont and carbonising of the whole in a clossd
cbhunber, substantially as sot forth.

Sigued by me this 1st day of November,

A. D. 1879,
THOMAS A. EDISON.
Withesass: : :

8. L. Gaiepin,



Ordor of Cancellation of Certificate of Correction of Letters Patent No, 223,898

Correction in Letters Patent No. 223,898
]
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1t ia found thst the followiag sartificate hes bmmuhod to Latters Paﬁntmahd
to Thomas A, Bdison for improvemeat ia “ Hlsotrie Lamps,” No. 338,908, duted Jacunry

27, 1880
DEPARTMBNT OF TEE INTERIOR,
- TNITAD STATES PATENT OPFICN, _
" WasmnaTon, D. 0., December 18, 1585

Yu compiiauce with the requsat of the porly in interest Lettars Patent Ho. 233,398,
graated Jauuary 27, 1880, to Thomsa A. of Menlo Park, Now-Jersey, for su
improvement in ¢ Blectrie Lampa,” is hereby limited so s to & st the same time
with the pateutof the followlug-nawed; heaving the shortest time to ran, vis.: Britlah
gnhnt, datad November 10, 1879, No. 4,678; Oanadisn Eﬂn dated H?::nbu- 17,18

0. 10,85¢; Balgiau patest, dated November 89, 1579, o._ﬁl Ttalisn patast,
Decembsr 8, 1879, and Freack patent, dated January 20, 0. 138,750, '
. Iti-humbywﬂﬁdmwumﬁhm and correctivns have besn mads i the
files sud records of the Patent :

‘This smendment is made that the United States patent way conform to tie provis.
ions of seation 4887 of .the Revised Statates.

[smaL.| BENJ. BUTTRRWORTH,
. Oemmissionsr of Pui
Approved ; :
H- Ih JOIL“, . - '
Acting Secrsigry of the Iniwrior, _

Now, in complisnoe with the request of the partics {n interest, sald certificate is
henbymubdndpnwu&iuudmooﬁmihubmmhmmm
records of the Patent Office.

In testimony whereof I kave berounto sov my hand and oensoed the seal of the Patent
Office to be aflixed, this 156h day of Mareh, 1503,

- W. B. BIMONDS,
N . Commissionsr of Patents.
Przon Bumazy, '
Assistant Secorstary of the Taterier.

DBPARTNENT OF THB INTRRIOR,
UNITED STATEI PATENT OFFICH,
Wasumiarox, D, 0., Descnber 15, 1505,

In poe with the request of the in intarest, Lattors Yo. 233,008, -
rmmd spuary 37, 1880, to Thowmes A. of Menlo Hew Jusay, e sa
:;Eomcnt in ®Rleotrio-Lampe,” I-h-nbrlhlwlqouh st the same ilmie

the patent of th-hlloﬂ;:{ having the shortest tims e ran, vii: British
No. ; Canndian Patout dated November 17,
dated December G, 1879; mmrmr«:'}m'h 1 ;nim,m

IsthxwﬂMtkﬂthnwummmnu -ulol{m
files and records of the Psteot Office. - o

This amendment is made thas ike Cnite? States Paaat may sonform to the provis-

icn of Beotion 4837 of the Ravised Statuies. .
. _ RENJ. BUTTARWORTH,

Commisvioner of Patents,
Approved: ,
M. L JOSLYN,
Actiap Besrstary o the Interior,




Order of Cancelistion of Cectificate of Correction of Letters Patent No, 223,898,

Correction in Letters Patent No. 223,808
- F |
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It is found that the Sollowiag sectifieats hns beoa attached o Letters Patent genated
to Thomas A. Bdison for improvemaat in “ Hiectrie Lamps,” No. 338,504, duted January

$7, 1880
DEPARTMRENT OF THE INTBRIOR,
UNITED STATM PATENT OFFICA,
Wasmineron, D. O, Desenber 18, 1005
In complisucs with the request of the party in fuserest Lettars Patent No. 333,298,
granted }snnlry 37, 1880, to Thomaa A. of Meolo Park, New Jermy, for an
improvemeut in * Blectrio Lamps,” is hereby limitsd 80 5s to ox at the same time
with the patent of the followjag-named, having the shortest time to run, vis.: British
atent, duted November 10,1879, No. 4,576; Osoadinn patest, dated November l'l,‘l‘s&
o, 10,054; Belgiau patent, dated November 39, 1879, Mo, fl Italinn patant,
Deodmber 0, 1879, and Freach patent, dated Jenaary 30, 0. 133,758.
. m-hmbymmmmmunm and corrections have boen made in the
Aloa sad records of the Pateoé
This amendment ls maede that the United States patent may couform to the provis-
ions of section 4887 of .the Bavisad Statates.

{emaE.] BREJ. BUTTRAWORTH,
Osmmissionsy of Pai
Approved:
M. L. JosLYR, :
Acting Secwetyry of the Intorior,

Now, in complisnce with the request of the parthen in inlereat, sald osctilloate In
hereby cancsled and proper sutries and correctivns bare besn made iu the files sad
records of the Patent Oflos,

In teatimony whereof I bave hereanto ses my hand and caased the seal of the Putent

Othoa to be adixed, this 154k day of March, 1503,

W. E. SIMONDS,
Commissioner of Patenis,
Approved:
Pravs Busasy,
Assistant Seorstary of the Tuiorier,
DBPARTNENT OF THE INTARIOR,

UNITRD STATES PATENT UFFIOE,
Yasmmnorow, D, 0., Ducaler 15, 1585
In with the requent of the fn letorest, Lattere No. 223,000,
ted Jagnary 27, 1 to Thomass A. of Menrlo Jumagy, for
g“ t in ummm-uwu-!up-::hnsm-éu:
baving the sliortast time b» ren, vis: British
0. Canadias Patout dnted November 17, 16T9

No. 10,854; Belgian Pateat daied ou-' bm 1879, No. ilhllln
dated ber G, 1879; and French Patent Jansary 30, 1 o 153 TP8;
It is hereby cartified that the wniries and eorrestionn Lave made in tha

This smendment is mads thas the Unite? Btates Faent may conform o the provis-
ions of Beotion 4857 of the Bavised Biatuten. .
. BENJ. BUTTERWORTE,

Commlsvionsr of Putonts.
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