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ukti Whafft U may sapiesrre: 
Be it known that I, T4citas Itersoir, 

of lifen.!* Park, in the State of Wen. Jersey, 
United &Wes of Arnerbee„ have invented an 

3 improvement in Electric Lampe, and in the 
Method of manufacturing the same, (Case No. 
1116,) of which the following Is a specification. 

The object of this invention is to produce 
electric lamps lieht by incandescence, 

to which Tempe shall have high resistance, eci as 
to allow of the, practice!, aubdivieloe of the 

.eiectrio 
The invention COVIMEtSin e body 

of carbon wire or zheets coiled or arranged in 
its such a manner sst to offer greet resistance to 

the passage of the eleetric crrrent, and at the 
same time present bat a slight surface from 
which radiation can take place. 

The invention further conaieta in placing 
era nut burner of great reeiennoe in a nearly -

vacuum. to prevent oxidation and in -
Jury to the conductor by the atmosphere. The 
current is conducted into the vacuum-bulb 
through platina wires seeled into the glass. as The iavention further con:sista in the method 
of manufacturing carbon conductors of high 
teuistanoe, sow to be Imitable for giving light 
by incandescence, and in the manner of secur-
ing perfect contact between the metallic con -

3o dtaceors or leading- wires and the carbon con-
ductor. 

Heretofore light by incandescence has been 
obtained from rode of carbon of one to (oar 
ohms resistance, placed in closed vessels, in 

ss which the atizioepheric air has been replaced 
by gases that do not combine chemically with the carbon. The regime!, holding the burner 
bats Perencompoeed of glean cemented to a me-
tallic base. The conninction t.mtweeta the lea1-

40 lug wires and the cerben has be.'!re 0Weli `": damaging the carbon to the trevel. Tbe !ced-
ing-crime have always been large, so that their 
resistance shall be many times loss than the 
burner, and, in genera), the attempta of pre 

43 "-ions persons have been to red rice the reel eta.0015 
of thereat-1km rod. Thedisadveititagessof follow-
ing this practice are, that a lamp having 
One to four ohnen resistance MD not be worked In 
great numbers in multiple ere without the era-

se ployment of main conductors of error-Inoue
wermiliont); that  owing to the low reeiatance of 
he lempe the leeding-wirets must be of lame) 

dimensions and good conductors, and a glass 
globe cannot be kept tight at the place where 
the wires pass in and are cemented; hence the 
carbon is consumed, because there must be al-
most • perfect vacuum to render the carbon 
etsble, eepecially when such carbon Ismail in 
mass sod high iu electrical resistance. 

The use of a gas in the receiver at the at- fie 
inospherie pressure, although not attacking 
the carbon, serves to destrey it in time by " al r-
washing," or the attrition produced by the 
rapid paaeagis of the air over the .lightly-co-
herent. highly-heated snrface of the carbon. I .65 
have reversed this practice. I have discovered 
that even a cotton thread properly carbonized 
and placed in &sealed glass bulb exhausted to 
one-Millionth of an atmosphere offers from one 
hundred to fire hundred ohms renistanoe to the 
passage of the current, and that it is absolutely 
stable at very high  temperatures; thst if the 
thread be coiled as a spiral and carbonized, 
or if any fibrous vegetable substance which 
will leave a oarboa residue after heating in a 
closed chamber be bo coiled, as much as two 
thousand ohms resistance may be obtained 
without presenting a radiating-surface greater 
than three-sixteenths of an inch; that if such 
fibrous material be rubbed with &plastic COM • So 
posed of lamp • black and tar, its resistance 
may be made high or low, according to the 
amount of lamp -black placed upon it; that car 
boo filamente may be. made by a combination 
of tar and lamp-black, the latter being pre. 85 
vionsly ignited in a closed crucible for several 
boars and afterward moistened and kneaded 
lentil it &MU Mee the consistency of thick put-
ty. Small pieces of this material :Ivey be 
rolled out in the form of wire as small as seven 
one-thousandths of a inch in diameter and 
-)vec.a foot in length, and the same may be 
coeted with a non-ooud acting non-carboni &Lug 
sub;Jszice and wound on a bobbin, or as a spi-
ral, and the tar carbonized in a closed chum- 95 
ber by subjecting it to high beat, the spiral 
alter carbonization retalniug its form-

Mi
 

theee forms are fragile aod cAnnot be 
clamped to the leading wires with *ancient 

force to ineure good contact and prevent beat-
ing. I have discovered that if platinum wires 
are used and the plastic lamp-black and tar 
material be molded around it in the act of car-
honittation there is au intimate union by 
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material be molded around it in the act of car-
bonization there is an intimate union by 001D-

bination and by pressure between the carbon 
and platina, and nearly perfect contact is ob-

s united without the necessity of clamps; hence 
the burner and the leading-wires are connect-
ed to the carbon ready to be placed in the vac-
uum-bulb. 

When fibrous material is used the plastic 
lo lamp-black and tar are used to secure it to the 

platina before carbouizing. 
By using the carbon wire of 'inch high re-

sistance I am enabled to use fine platinum 
wires for leading-wires, as they will have a 

is small resistance compared to the burner, and 
hence will not heat and crack the sealed vac-
uum -bulb. Platina can only be used, SR its 

expansion is nearly the same 148 that of glass. 
By using a considenible length of cairbon 

20 Wire and coiling it the exterior, which is only 
a small liortioe of its entire surface, will form 
the principal radiatiug- surface; berme I Rel 
able to raise the specific heat of the whole of 
the carbon, and thus prevent the rapid reclv-

25 tion and disappearance of the light, which on 
a plain wire is preMilicial, as it shows the 
least unsteadiness of the current by the dick-
ering of the light; but if the current is steady 
the defect does not show. 

30 1 have carbonized and used cotton and linen 
thread, wood splints, papers toiled in various 
ways, also lamp-black, plumbago, and carbon 
in various forum, mixed with tar and kneaded 
so that the same may be rolled out into wired 

35 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 between 
a helix of copper wire. The ends of the car-

40 bon or filament are secured to the platina 
leading-wires by plastic carbonizable material, 
and the whole placed in the carboniziug-cham-
her. The copper, which has served to prevent 
distortion of the carbon thread, is afterward 

45 eaten away by nitric acid,and the spiral waked 
in water, and then dried and placed on the 
glass holder, and a glass bulb blown over the 
whole, with a leading-tube for exhaustion by 
a mercury-pump. This tube, when a high 

/vacuum haa been reached, is hermetically so 
sealed. 

With substance which are not greatly dis-
torted in carbonizing, they may be ousted with 
a non-oonducting non-carbonizable substance, 
which allows one coil or turn of the carbon to ss 
rest upon and be supported by the other. 

In the drawings, Figure 1 shows the lamp 
sectionally. a lathe carbon spiral or thread. 
co' are the thickened ends of the spi ral, formed 
of the plastic compound of lamp-black and tar. 6o 
d d' are the phalli& wires. A A are the clamps, 
which serve to connect the platina wires, ce-
mented in the carbon, with the leading-wires 
x x, sealed in the glass vacuum -bulb. e e are 
copper wires, connected just outside the bulb 65 
to the wires x r. at is the tube (shown by 
dotted lines) leading to the vacuum -pump, 
which, after exhaustion, is hermetically sealed 
and the tiurphis removed. 

Fig. 2 represents the plaatie material before 70 
beiug wound into a spiral. 

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

I claim as my invention-
1. An electric lamp for giving light by in- 7F, 

caiidescence, oonsisting of a filament of carbon 
of high resistance, made as described, and se-
cured to metallic wires, as set forth. 

2. The combination of carbon filaments with 
a receiver made entirely of glass and conduct- 80 
ors passing through the glass, and from which 
receiver the air is exhausted, for the purpoees 
set forth. 

3. A carbon filament or strip coiled and 
connected to electric conductors so that only 85 
a portion of the surface of such carbon con-
ductors shall be exposed for radiating light, 
as set forth. 

4. The method herein described of securing 
the plativa eon tact-wires to the carbon lila- 90 
meet and carbouixing of the whole in a closed 
chamber, substantially as set forth. 

Signed by me this let day- of November, 
A. D. 1879. 

THOMAS A. EDISON. 
Witnesses: 

S. L. GRIFFIN, 
Ram F. RANDOLPH. 
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in Letters Patent No. 223,898. 

Approved 
M. L JOSLYN, 

Avtia, assewlary U. interior, 

12,-/8-483 
DEPARTNENT OF TER IIITERLOR, 

win= STATRI !AVM Ornan, 
WAsmorcerow, ft C.,Dasziabsr 18, Mt 

In compliance with the request of the pat in Interest, Letters at No. 20,11911, 
granted January 27, 1880, to Manse A. Moon, of Menlo Park, New Jersey, tbr as 
improvement in "Electrio-Liunpe,* is hereby limited so as to expiry at ths as  dere 
with the patent of the following named, having the shortest time be run, via: Itirtliab 
Patent dated November 10,1579, No. 4,576; Canadian Pateat dated November 17= 
No. 10,654; Belgian rateet dated November 39, 1879, No. 411,884,• Italian 
dated December 6, 1870; slid French Patent dated Jailaary 30, 1880, No. LAM; 
It is hereby certified that the p:roper entries and corrections bare been made ta 

Ales and reoords of the Patent Office. 
Thir 'intendment is made that the MAW) States l'iszent may conform to the prow* 

inUll of Section 4887 of the Revised Statures. 
BRNJ. BUTTERWORTH, 

Oaarteriarfttage tthIsItL 
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Approved: 
prztra Btraturr, 

Asoistaat Soorstary of ay ',airier. 

3 

It Is found that the following eertifioate hoe been attached to Letters Patent granted 
to Thomas A. Edison for improvement in "Bleotrie Lamps," No. X13,896, dated .11 aim"- 
31 1, 1880: 

DEPARTMENT OF THE INTERIOR, 
17N111113) STILT= P4TKINT OPPICUIL, 

WASEINOTON, D. O., Dozooskr 18, 1883. 
In compliance with the request of the per- in interest Letters Patent No. 233,898, 

granted January 27, 1880, to Thomas A. Edison, of Menlo Part, New Jersey, for an 
Improvement In " Electric) Lamps" I. hereby limited eo as to expire at the same time 
with the patent of the following-named, having the shortest time to rum, via.: British 
patent., dated November 10,1879, No. 4,576; Canadian patient, dated *member 17, 1879, 
No. 10,654; Belgian patent, dated November 11e, 1879, No. 49,884; Italian patent., dated 
Deoember 6,1879, and French patent, dated January 20, 1880, No. 133,756. 

It is hereby certified that the proper entries and oorrections have been made in the 
*files and records of the Patent Office. 

This amendment Is made that the United States patent may conform to the provis-
ions of section 4887 of. the Revised Statutes. 

asix..) BENJ. BUTTERWORTS, 
anssoiseiamor of POoots. 

Approved: 
M. L. JoeLrs, 

Acting liserstery of the interior. 
Now, in compliance with the request of the parties ID interest, said certificate is 

hereby =mooted sad proper entries and corrections hare been made In the lies and 
records of the Patent °Moe,. 

In testimony whereof I hare hereunto Set my hand and (sued the seal of the Patent 
Odioe to be affixed, this 150 day of March, 1893, 

W. R. 8IMOND8i 
OomabioSsoor of PaSonts. 
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