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. UNITED STATES

PaTenT OFFICE.

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

ELECTRIC LAMP.

- SPECIFICATION forming part of Lettess

Patent Wo. 233,090, dnted Jenunry 27, 1808,

. Aypiiestion Sled Mevewter ¢, 1890,

To all whom it may concern: .

Beit known thst I, Tacxas ALVA EDIRON,
of Menlo Park, in the State of Kew Jervey,
United Biates of Americs, have invented an

s Improvement in Electnie Lamps, and in the
method of mannfactaring the sama, (Case No.
1886,) of which the following in a specification.
The object of this invention is to produes
electric lampa giving lizht by incandescence,
10 which lampa shall have high reaistance, 86 an
to allow _of the practical subdiviaion of the
- alectrio light,
Theinvention consists ir & light-giving body
- of carhon wire or aheets ooiled or arranged in
ts stich » macner an to offer grest resistance to
the passcgs of the electrie crrrent, and at the
same time present but s slight surface from
which radiation can-take place.
o n%invenuon further consiats in placing
30 such burner of great resisance in a nearly-
feﬁa‘ vacuum, tn prevent cxidation and in-
ury.to the conductor by the atmosphere. The
carrent is conducted into the vacuum-balb
_ through platina wires sesled into the glams.
28 Theiavention forther consistsin the method
of manufacturing carbon conductors of high
yeaistancve, 30 aa to be saitable for giving light
by ineandescence, and in the manner of secur-
~ ing perfect contact between the metallic con-
30 duolors or leading-wires and the carbon con-
.. doetor,
Heretofcre light by incandescence has been
. obtained from rods of carbou of one to four
. olitns resistance, placed in closed vessels, in
33 which the atmospheric air has been replaced
by geses thas do not combine chemically with
® carbon. The vessel holding the burner
has been composed of glass cemented to & me-
_ tallicbase. The connnction totween the lead.
40 1ng wires and the cardon has Hann oblainsd Hr
fllmp_ing 1tIJm carbon to tha iretal. Th :«:d-
ng-wires have always been large, so that their
 Pesistance shall bs many times leas than the
burner, and, in gepeore), the aitempts of pre-
45 viouspersons bave buen to reduces the resistance
.ofthecarbon rod. Thedisadvantagesof follow-
fog this practics are, that a lamp baving bus
. - onetofour obma resistance cannot be worked in
__ great pambers in maltipie arc without the em-

- 8¢ ployment of main conductors of enormous di-

ong; that, owing to the low resistance of
the lamp, the leading-wires must be of large

dimensions and good condaciors, snd a glass
globe omarot be kept tigit at the pisce where
the wires pass in and sre cemented; henoce the
carbon is consamed, because there must be al-
most & perfect vacuum to render the carbon
stable, eapecially when such cacrbon issmall in
mass and bigh iu electrical resistance.

mospheric presaure, although not sttacking
the carbon, serves to destrcy it in tima by ‘ air-
washipg,’’ or the attrition produced by the
rapid of the air over the alightly-co-

bave reversed thia practice, I have discovered
that even a cotton thread properly earbonized
and placed in a sealed glass bulb exhsusted to
one-millionth of an atmosphcre offers (rom one
hundred to five bandred ohms renistanve to the
passage of the current, and that it issbsolutely
stable at very high temperatures; that if the
thread be coiled as a spiral and carbonized,

' clased chamber be »o coiled, aa much a8 two
! thousand ohms resistance may be obtained
. without presenting a radiating-surfsce grester
| than three-sixteenths of an inch; that if such
| fibrous material be rubbed with & plastic com-
1 posed of lamp - black and tar, its resistance
: may be made high or low. according to the
amount of lamp-black placed apon it; that car-
boun fllaments mav be made by s combicaticn
of tar and lamp-black, the latter being pre-
viously ignited in a closed crucible for several
| hoars and afterward moistened snd kneaded
until it assames the consistency of thick put-
ty. Small pieces of this material may 'bo
rolled out in the form of wire as small as seven
one-thousandths of a ioch in diameter and
aver.s foot in length, and the same MAY be
towted with & pon-coudactiog non-carboniziug
sabiance and wound on 8 bobbin, or a8 & 8pi-
ral, and the tar carbonmized in s closed chpmi
ber by subjecting it to h.igh.‘hut, the spira
after carbonization rctainiog its form. be
A1l thess forms are fragile and cannot be
clamped to the leading wires with lnmca:“.
force to insure good contact and prgnnt bi
ing. Ihave discovered that if plstmm: :::
are used and the plastic l:mp-blu:k m'
roaterial be wolded around it in the act of car-
bonization there in an intimste nnion by com-
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The use of a gas in the receiver at the at- 6o

herent highly-heated anrface of the carbon. I 6§
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or if any fibrous vegetable substance which -
will leave a carbon residune after heating in & 75
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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
ang 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 remly to be placed in the vac-
unum-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, as they will have a
small resistance comnpared to the buruer, and
hence will not heat and crack the scaled vae-
unm-bulb, Platina can only be used, as its
expansion is nearly the same as that of glass.

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

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

" so 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 carbouization it is to be coiled betwesn
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 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 then dried and pluced on the
glass holder, and a glass bulb blown over the
whole, with a leading-tabe for exhaustion by
& mercary-pump. is tabe, when a high

vacanm has been reached, is hermetically go
sealed.

With subatances which are not greatly dis-
torted in carbonizing, they may be coated with
a non-oonducting non-carbonizable substance,
which allows one coil or tarn of the carbon to 55
reat apon and be anpl?ortod by the other.

In the drawings, Figare 1 shews the lamp
sectionally. a is the carbon spiral or thread.
¢ ¢ are the thickened ends of the spiral, formed
of the plastic compouud of lamp-black and tar. 6o
d d' are the platina wires. & A are the clam
which serve to conuect the platina wires, ce-
mented in the carbon, with the leading-wires
x «, sealed in the glass vacaum-bulb. ¢ ¢ are
copper wires, counected jast outside the bulb 65
to the wires z x. m is the tube (shown by
dotted lines) leading to the vacaumn-pamp,
whicly, after exhaustion, is hermetically sealed
and the surplus removed.

Fig. 2 represents the plastic material before 70
being wound into a spiral.

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- 7¢
candescence, consisting of a filament of carbon
of high resjstaiice, inade as described, and se-
cared to metallic wirea, as set forth.

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

3. A carbon filament or strip coiled and
connected to electric couductors so that only 8s
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 platina contact-wires to the oarbon fila- 90
ment and carbonizing of the whole in a closed
chainber, substantially as set forth.

Signed by me this 1st day of November,

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

8. L. GRIFFIN,
JouN F. RANDOLPH.
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Order of Cancellation of Certificate of Correction of Letters Patent No. 223,898,
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Patent granted
, duted Janoary

It is found that the following oortificate ban bean attached to‘Le
to Thomas A. Edison for improvament in % Eleotrie Lamps,” No. 323,
27, 1880: o ‘ |

DEPARTMENT OF THE INTERIOR,

UNITED STATES PATRNT OFPIOR,
WASHINGTON, D. 0., December 18, 1883,

In complianceé with the request of the party in interest Letters Pateat No. 223,398,
granted January 27, 1880, to Thomas A. Edison, of Mealo Park, New Jersoy, for an
improvemeut in ¢ Blectric Lampa,? i hereby limited so as to expire st the same time
with the patent of the following-named, having the shorteat time to ran, viz.: British
Patent, duted November 10, 1879, No. 4,676; Canadian patent, dated November 17, 1879,
Ko. 10,654; ‘Belgian patent, dated November 29, 1879, o. 49,884 ; Italian patont, dated
December 6, 1879, and French patent, dated Janunary 29, 1880, No, 133,758,

. 1t is hereby cartified that the proper éntries and corrections have been made in the
files and records of the Patent Offce. ‘ ‘

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

[sEAL.) BERJ. BUTTERWORTH,
Commissioner of Patents.
Approved :
M. L. JosL¥N, o
Acting Sooretgry of the Interior,

Now, in compliance with the request of the parties in interest, ssid cortificate is
hereby canceled and proper entries and sorreciions haye been mads in the Ales and
records of the Patent Office, A

In testimouy whe>eef I have h: .santo set my hand and caused the asal of the Patent
Office to be aflixed, uais 15th day of March, 1893, -

W. B. SIMONDS,
. Oommiseiondr of Pasonts.
Approved :
PYrus Bussny, “
Assistant Seovetary of the Intsrior.

DEPARTMENT OF THE INTERIOR, _
UNITED GTATES PATENT OPPIOE,
W AsHIRGTOR, D. 0., Deasmber 16, 1883,

In compliance with the requeat of the party in ivterest, Letters Patent No.
granted .Psnmu-y 217, 1880, to Thomes A. Edieon, of Menlo Park, New me%’?&
improvement in “Electric-Lamps,” is heroby limited 80 ag to expire at the anme tine
with the patent of-the following nam having the shortest time to run, vis: British
Pateut dated November 10, 1870, No, 4,618; Canadinn Patout dated November 17 1879,
No. 10,654; Belglen Patent dated November 29, 1879, No. 49,884; Italian Dutont
dated Deoamber 0, 1879; and French Patont dated Jaunary 20, 1880, No. 133,756;

It is hereby certified that the proper eatries and corrections kave been made in the
fites and records of the Patant O%es.

This amendment. *~ 3.2 Siat wae Unitad Stotes Patent may conform to the provig-
ious of Beotion 483+ of the Revised Statutes.

BENJ. BUTTERWORTH,

Oammww ionet of Patents,

Approved:
M. L. JOSLYN,
Acting Seoredary of the Intmior,
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