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UNITED STATES

BEST _AVA!LABLE COr

PATENT OFFICE.

THONAB A. EDIEQON, OF MENLO PARK, NEW JERSEY

ELECTRIC LAMP,

- BPBCIFICATION forming

part of Latters Putant Wo. 333,090, dnted Jenawy 27, 2008,
Ayoestion 8led Weovenber 4, 1V

Ib all whom it may concern:

Beit known thet [, TIcuas ALYA EDmBON,
of Menle Park, in the Btate of Kew Jervey,
United Bistes of Americs, have inventel 2o

§ Improvement in Electnie Lampa, and in the
method of mannfactaring tho sams, (Case No.
188,) of which the following is a specificasion.
The object of this invention is to producs
electric lempa giving li~hé by incandescenocs,
10 which lamps shall have high realstance, 8o an
o allow of the practical subdivision of the
Soeles ot
vention conaints in » light-giving
of carhon wire or shests ooiled or arrenged in
1§ such a macner a8 to offer grest remistance to
the passage of the electric crrrent, and at the
same timeé present bot s slight surface from
which rsdiation ean-take place.
d Thqbinvtnt.lon further consials in placing
30 such burper of great resis‘ance in a noarly-
Fe'm vacuam, ¢n prevent oxidation sad in-
Bry.to the condunctor by the atmosphere. The
earrent is conducted inte the vecoum-bulb
throngh platina wircs sealed into the glam.
28 Theiavention forther consistsin the method
of muaufaciaring carbon conductors of high
80 a2 to be sailable for giving light
by ineandescence, sud in the manner of secur-
ing perfect contact between the metallic con-
30 doolors or lending-wires and the carbon con-
duetor.

Heretofcre light by incandescence haa been
obteined from rods of carbon of one to foar
olims reaistance, placed in closed vessels, in

35 which the atmospheric air has been replaced
by gases that do pot combine chemicaily with
cerbon. The vessel holding the burner

bas been composed of plaas cemented to & me-
tallic base. The connaction Latween the lead.

49 'og wires 20d the carban has Dsan oblrinsd v
clamping the carbon to ths metal. Th lecd-
{ug-wires have alwaye been large, so that their
resistance shall bs many times loss than the
Lurner, end, in geners), the sttempta of pre-

43 7ious peraons bave bvwen to reduce the resistance
oﬂhegarbon rod. Thedisadvantagesof follow-
fog this practics are, that s lamp baving b
cus s four obros reaistance cannot be worked 1n
greal nambers in maiti plearc without the em-

$¢ ployment of mcin conductors of enormeua di-
wemiony; that, owing to the low reaistance of
the lamp, the Jending wires must be of largn
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dimensions and good condaciors, and a glass
globe cannot be kept tight at the visoce where
the wires pmas in aud are cemented; benoe the §§
carbon is consumed, bscause there must be al-
Biost & perfect vacunm to render the carbon
stable, sepocially when sxch earbon lasmall in
mamm 80d bigh iu electrical resistance.

The nse of & gua in the receiver at the at- 6o
wospharic pressure, although not stteckiog
the carbon, serves to destrcy it in tima by ‘‘ adr-
waahing,'” or the attrition produoed by the
rapid passage of the air over the alightiy-co-
herent highly-heated anrface of the carbon. I
hrve reversed thia prectice. I bave discovered
that evon a cotton thread properly rarbonized
and placed in » sealed iass bulb exhsusted to
ouns-millionth of an atmosphcre offers from one
hondred to fire hundred ohms resistanue to the

e of the current, and that it isabsolutely
stable at very high temperatures; that if the
thread be coiled as a spiral and carbonized,
or if any fibrous vegetable sabstance which -
will leave a oarboa residue after heating ina 7§
clased chamber be »o coiled, as moch as two
! thousand ohms resistance may be obtained
. withoat presenting a radisting-sarfsce greater
| than three-sixteenths of an inch; tnat if such
| brous material be robbed with a plastic com-
1 posed of lamp - black and tar, its resistance
- may be made high or low, according to the

amount of larop-black placed upon it; that car-

bon fllaments mav be made by & combicaticn

of tar aud lamp-black, the latter being pre:

vioualy ignited in a closed cracible for seversl
| hoars end afterward moistened snd koeaded
! until it assames the consistency of thick put-
ty. Small pieces of thia material sy be
rolled ont in the form of wire us small as seven
one-thousandths of a iock in diameter and
aver.a foot in leogth, and the same may be
&o>-ad with s non-cousdactiog nop-cubonmu;
sabizanos and wound oa & bobbin, or as 8 8pi-
ral, and the tnr carbonized in s closed cbmi
ber by subjecting it to high heat, the spirs
after carbonization rctainiog its form. -

A1l theso forms are frugile nqd cannot o
clamped to the leadiog wires with luﬂlm;b
fores to insure good contact and prevent hl
ing. 1have discovered thatif platinam W 'r::
ars used and the plastic lamp-black lﬂ:l
matorial be wolded arvuod it in the sct of car-
bonizetion there is an intimate nnion by com-
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material be molded sround it in the act of oar-
bonization there ia an intimate nnion by com-
bination and by pressure bet ween the carbon
ang platina, and nearly perfect contact is ob-
tained without the necoasity of clamps; henoce
the burner and the leading-wirea are conuect.
ed to the carbon remsly to be placed in the vac-
uom-bulb.

When filmous material is used the plastic
lamp-black and tar are used tosecure it to the
piatina Lefore carbonizing.

By using the carbon wire of sach high re-
gistance I am enabled to use fine platinam
wires for lesuling-wires, as they will have a
small resistance compared to the burner, and
hence will not heat and cnick the scaled vae-
gum-bull.  Plating can only be used. aa ita
cxpansion is nearly the nume as that of ginss.

By wsing a considerabls length of carbon
wire and coiling it the exterior, which 18 only
& small portion of its entire surface, will forin
the principal radinting - surface; hence 1 am
able to raise Lhe gpecitic heat of the whole of
the carben, anud thas prevent the rapid recep-
tion and disappearance of the light, which on
a plain wire is prvjndicial, as it shows the
least unsteadiness of the current by the tlick-
ering of the light; but if the cnrrent is ateady
the defect doer not show.

I bave carbonized aud used cotton and linen
thread, wood splints, papers coiled in various
ways, also lamp-black, plambago, and carbon
in varions forma, mixed with tar and kneaded
so that the same may be rolled out into wirea
of various leogtlhs and diameters. Each wire,
however, is to be uniform in size throughout.

If the carbon thiread ia linble to be distorted
during carbonization it ia to be coiled betweon
a helix of copper wire. The ends of the car-
bon or fillament are secured to the platina
leading-wirea by 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
in water, and theu dried and pluced on the
glass holder, and a glass bulb blown over the
whole, with a leading-tabe for exbanstion by
& mercary-pump, in tnbe, when a high
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vacanm has been reached, Is hermetically
sealed

With subatances which are not greatly dis-
torted in carbouiging, they may be coated with
& nou-conducting non-carbonizable wabstanoce,
which allows one coil or taru of the carbon to
rest apon and be supl?,orwl by the other.

In the drawings, Figare 1 shows the lamp
sectionally. a is the carbon spiral or thread.
¢ ¢ wre the thickened ends of the s{:lrn.l,formed
of the plastic compouud of lamp-black and tar.
d d’ are the plating wires. A A are the clampas,
which serve to conuect the platina wires, ce-
mented iu the carbon, with the leading-wires
z z, sealed in the glass vacanm-balb. ¢ ¢ are
copper wires, counectex! just outside the bulb
to the wires £ x. m ia the tube (shown by
dotted lines) leading to the vacamn-pamp,
which, niter exhaustion, ia hermetically sealed
and the surplus removed,

Fig. 2 represents the plastic material before
being wound into a spiral.

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

I claim a8 my inventiou—

1. Au electric lamp for giving light by in-
candescence, consisting of a filament of carbon
of high renjstatice, made as deacribed, and ae-
cured to metallic wires, as set forth.

2. The combiuation of carbon filamenta with
a receiver inade entirely of glass and vouduct-
ors passing through the glass, and from which
receiver the air is exhansted, for the purposes
set forth.

3. A carbou filament or strip ociled and
connecied to electric couductors so that only
a portion of the surfuce of such carbon con-
ductors shall be exposed for radiating light,
as set forth.

4. The method herein described of secaring
the platiua contact-wires to the oarbon fila-
ment and carbonixing of the whole in a closed
chanber, substantially as set forth.

Bigned by me this lst day of November,

A. D. 1879,
THOMASB A. EDISON.
Withesses:

8. L. GRIFFIN,
JorN F. RANDOLPHL
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Correction in Letters Patent No. 223,898,
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12-18-1883

DEPARTMERT OF THR INFBRIOR,
UNITRED STATRS PATENT OFFIOR,
Wasminaron, D, O, Dexcmber 18, 1583,

lnmr)hnuﬁtblhonquﬂor&e lnbmbﬂ-‘?ﬁm\m
ted Januoary 37, 1680, to Thomas L.Pmn of Menlo ow Jersay, for aa
lmpmmt Ia “Electrio-Lampe,” Is hereby lim]ted 80 88 t0 ot the same timke
with the patant of the blhﬂ;nf m.mcd} baving the shortest time #o run, vis: British
Pateut dated November 10, 1879, No. 4,573; Canadisn Patont dated November 11,1 :
No. 10,654; Belgian Pateat dated November 39, 1879, No. ; Italisn
datad Desember 6, 1870; and French Patant dated Jauaary %0, 1880, No. 158.754;

It Is hureby cartified that the pruper sntries and corrections Lave besz made {a the
files and records of the Patont Office. :

This ameudment is made that the Unite! Htates Faicnt may conform to the provis-
irua of Beotion 4837 of the Revised Sistubes ]

. BENJ. BUTTERWORTH,

Oemenlssionsr ¢f Puitouts,
Approved:

M. L. JOSLYN,
Aciag Searciery of the Intorior,
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Order of Cancellation of Cortificate of Correction of Letters Patent No, 223,898,
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It ls found that the fullowing eertificate hem besa attacked to Lettars Patent granted
to Thomae A, Edlson for improvemeat in * Elsotric Lampa,® Ro., 333,508, duted Jaanary

27, 1880:

DEPARTMENT OF THE INTERIOR,

UNITED STATES PATENT OFFIGE,
Wasmmraror, D, O, Decsmber 18, 1883,

In complisuce with the reqasst of the party ia intsrest Letters Pateat No. 33,808,
gracted Jenuary 27, 1880, to Thomas A, Edison, of Menlo Park, Now Jersey, for an
improvemeut lu * Blectrlo Lampa,” is hereby limitad 20 as to expire at the same time
with the patent of the following-named, having the shortest time to run, vis.: British
Eatant, duted November 10,1879, No. 4,5678; Osnsdian pal ngag:ud November 17, 1879,

0.10,854; Belgina patent, dated November 89, 1879, No. 49,884 ; Italisu pataat, dated
Deosmber 8, 1879, and Freach patent, datad Januacy 20, 1890, No. 133,754,

. It is hereby cartifled that tha gropor cotries and oorrestions have besn made in the
-Ales atud records of the Patent Offica

This amendment Ia made that the United Btatos patent may conform to the provis

{ons of saction 4887 of .the Bovised Btatates.

[sRAL.| BEXJ, BUTTERWORTH,
Oommiasionsr of Pai
Approved :
M. L. JosLYR,
Acting Beoreigry of the Intorior,

Now, in complinnce with the request of the patties n Interest, sald certificate ls
bereby oanosled snd proper sntries and corrsctions have bean made fo the flles and

records of the Patent Offios,
In teatimony whereof I hare herennto set my hand and enased tha soal of the Putent

Office to be afixed, this 156h day of March, 1803,
W. E. BIMONDS,
Commisrionsr of Putents.

Approved :
Preva Bussey,
Assistant Seorstary of the Interier,
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