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Yo all whom it may eoncern:

Beit known thet I, Tacxus Arvs Enmox,
of Menlo Park, in the Biate of Kow Jeroey,
United Bisdes of Americr, have invental ra

s Improvement in FElectnie Lempa, and in the
meihiod of manufactoriog the zsmas, (Case No.
188,) of which the following is a specificasion.

Tho object of this invenktion is to produes

electrie jnmpa giving li~ht by incacdescenocs,
to which lamps shall have high renlstance, 8 an
tc allow of the practicel subdivision of the

- electrig light.

Theinvention connisis ip » light. giving body

of carhon wire or sheets ooiled or arranged in
13 such & macser as to offer grent remistence to
the passags of the alectric crrrent, mod at the
sams Lime present bot a slight sarface from
which rxdlation cun-take piace.
: 'ﬂqbinwnﬂon Turther conniats in placing
20 such burner of great resisiance in a nearly-
ra?fm vacuam. in preveat cxidation sad in-
ury.to the conductor by the aimosphere. The
€orrent is conducted inte the vacanm-bulb
through platina wires senled into tha ©lnan,
25 Theiavention forther consistsin the method
of musufaciaring carbon condisctom of high
%0 aa to be enitable for giving light
by Inestdescence, sod in the manner of secur-
ing porfect contact hetween the metallic con.
30 doclors or lending-wires and the carbon coo-
gaetor.

Herwtofcre light by incandesconce haa besn
odeined from rods of carbon of one to- foor
ohims reaistance, plnoed in closed vemels, in

35 which the atmoepherie air has been replaced
by gusea that do pot combine chemically with
the carbon. The vemsel holding the burner
22 heen composed of glaze cemented Lo & me-
tallic base, The connnction Latween the lead.

40 16g wires 20d the carbn has Jaer oblained He
flmp'ing Lhe carbon to tha wezal. Thy lesd-

Ug-wires havo mlwaye been large, no that their
resistance ahall by many times less than the
Lurner, and, in geners), tha altempts of pre-

43 vious peraone have been Lo reduos the reainiance
ol‘t-hegarbon rod. Thedissdventagesof follow-
iog this practica are. that = lamp baving bu:
06 Ls fonr ohrua resistance cannot be worked 1n
kreat sombers in muitiple are without the em-

%@ Ployment of mcin conductara of encrmeus di-

ong; that, owing to the low resistancs of
the lamp, the lealing. wicra must be of lasgn

dimensions and good condociors, and a glae
globe cannot be kept tight at the plucs where
the wires pems in and are cemented; bencs the 55
curbon {8 cousomed, bacaces thero mast be al-
st 8 perfect vacnam to render the earboa
ntalile, sapecizlly when acch carbon s small in
mass a0d bigh iu electrical resistancs,

The nss of & ges io the recoiver st the at- 6o
wosphbaric pressure, although not altacking
the carbon, aerves to destrcy it in tima by “ mir-
waahing,'’ or the attrition prodnoed by the
rapid pesxage of the air over the alightiy-co-
herent highly-heated anrface of the carbon. I 65
have reversed this practice, 1 have discovered
that evon a cotton thread properly marbonized
and placed in » sealod glams bulb exhansied to
ove-millionth of an atmaaphcre offers (rom one
buodred to ive hundred olims resistaoce to the
passage of the curtent, and that it lasbsolutely
stable at very higl temperstores; that if the
thread be coiled as a spiral and carbonized,
or i{ any fibroua vegetable snbstanoe which -
will leave & cerbon residoe after heating in s 75
clsol chamber be o cciled, as much na two
! thousand ohma resistance msy be obtained
- without presenting a radisting-sarfsce greatsr
i than three-sixteenths of an inch; that if euch
| Gbrous material be rubbed with a plsatic com-
1 posed of lamp - black and tar, its resisiance
: may be made high or low, according to the

amonant of lamp-black placed npon it; that car-
boo filaments mav ba made by a oom!:]nttlcl‘l
of tar sod lamp-black, the latter being pre.
viously ignited in a closed erucibie for several
| hoars and afterward moistened and koeaded
! until it assumes the oonsistency of thick pud-
ty. Small pieces of this material may be
rolled out in the form of wire as amall as seven
one-thousandths of & ioch in diametar and
aver.s foot in leogth, and the sizoe may be
zoted with & Don-coudacting non-carbopiziug
satiianos and wound oa 2 bobbin, or as & spi-
ral, sod the tar carbonized ia & closed ch-ym-l 93
ber by subjecting it to high hest, the spira
afier carbonization rctatning it form. be

A1l these forma are fragile apd canoot ok
clamped to the leading wires with saftlcie
fotos to insure good contact and pr_i_!unt hrﬂ-
iog. 1bave discovored that if platinum o
are nsed and the pHlaslic l:\m_p-bln-ct nn‘
rasterial he woided arvuod it in the sot of car-
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material be molded around it in the sot of onr-
bonization there ia an intimate noion Ly com-
bination aml by presaore betwoen the earbon
ang pintins, snit nearly perfeot contaot is ob-
tained withoat the neconsity of clampa; hence
the burner and the londing-wirea are connect-
ed to the carbon resdy to be placed in the vac-
uom-bult. _

When fibrous materia! is used the plastic
iamp-black and tarare nsed to seoure it to the
pintina Lefore carbouizing. )

By using tho earbon wire of anch high re-
pistance L am enabled to use flne plntinom
wires fur leuling-wires, aa they will have a
small resiatunce compared 10 the barver, and
hence wifl vot heat and crack the realed vae-
unm-balb.  Platina can only be uned, as ita
cxpansion is nearly the suma us that of glasa.

By using 8 considerable length of carbon
wire aud coiling it the exterior, which 18 only
a small portion of itx entire sarfuce, will form
tha prncipal radinting - surfice; hence | am
abla to raise ibe specitic heat of the whole of
the carbon, aud 1hns prevent the rapid recep-
tion and dappearance of the light, whichk ou
a plain wire is prejndicial, as it shows the
teast unstendiness of the current by the Hick-
ering of the light; but if the current is steady
the defect does not show,

I have carbonized and used ootion and lineu
thread, wood splints, papers eoiled in varioas
ways, slso lamp-black, plambago, nnd carbon
in variona formas, mixed witl: tar and koneaded
80 that the asme may be rolted ont into wires
of various leogilis amd (iameters. Each wire,
Lbowever, is to be uniform in size throughbout.

If the carbon thread ja liable to be distorted
during carbonization it ia to be coiled betweon
a helix of copper wire. The enls of the car-
bon or fllament are securest to the platine
leading-wirea by plastic carbonizable aterial,
and the whole placed in the carbonizing-chani-
ber. The copper, which has served to prevent
distortion of the carbon thread, is afterward
eaten away by nitric acid, and the spiral scaked
io water; and then dried amd pluced on the
glass holder, and a glasa Lulb blown over the
whole, with a leading-tabe for exhanstion by
& mercary-phmp. is tnbe, when a high

vacunm baa been reached, Is hermatically
sealed.

With subatances which are not greatly dis-
torted in carbonizing, they may be coated with
& hon-oondroting noo-carbonizable sebatance,
which allowa one coil or taru of the earbon to
reat apon and be supported by tlhe other.

In the drawings, Figare 1 shows the lamp
acotionally. a is the carbon spiral or thread.
¢ & ure the thickenad euds of the spiral, formad
of the plaatic compouud of Jamp-bisck and tar,
d d'are the platina wires. A A are ths olampa,
which merve to oonuect the platine wiros, ce.
mented iu the carbon, with the leading-wires
x x, sualed in the glass vaccam-balb. ¢ ¢ are
copper wires, counectsil just outside the bolb
to the wires z x. m iu the tube (shown by
dotted lines} leading to the vacanwmn-pamp,
which, nfter exhsuation, ia ermetically sealeid
aol the aarplas removed.

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

Fig. 3 showa the apiral after earbonization,
ready to have a bulb blown over it

I claim a8 my inventiou—

1. Au electric lamp for giving light by in.
candesconce, consisting of a Hlament of cartron
of high renjatance, made as described, sud se-
cared to metallic wires, as sot forth.

2. The combination of carbon filamenta with
8 receiver made entirely of glass and sonduct-
ors passing throogh the glass, and from which
receiver the air is exhansted, for the purposes
sot forth.

3. A carbon fllameut or strip coiled aul
connecled to electric conductora so that only
a portion of the surfuce of such carbou con-
tuctors shall be exposel for radinting light,
an sot forth.

4. The method Lerein described of securing
the plativa vontast wires to the oarbou fls-
ment And carbonising of the whole in & closed
chaunber, substantially as set forth.

Bigoed by me this 1st day of November,

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

8. L. GrirFFm,
Jorn F. RANDOLPR
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Order of Canceilation of Certificate of Correction of Letters Patent No. 223,898,

Coreection in letters Patent No. 223,898,

It le found that the Mllowing sectidonts ban beea atiached to Lettecs Pateat granted
to Thomas A. Bdison for imaprovemsat in * Blectrie Lamps,® No. 333,908, duted Jannary

97, 1880:
DEPABTMENT OF THE INTERIOR,

UNITED STATES PATENT OFFICR,
Wasmmverol, D. O, Deember 18, 1853

In compiiaunos with the request of the paeiy in lntsreat Letiore Patent No. 333,308,
gracted Senoary 27, 1880, to Thomas A. Edison, of Menic Park, New Jarsey, for na
jmprovemeut in * Blectrlc Lampa,” is hereby linlied so ua S0 ezpire st tho same tinwe
witk tha patent of the following-named, baving the shorteat time to ran, vis.: Bridsh

atent, duted November 10,1879, No. 4,676; Oansdisn g&uu dated November i7, 1879
g!a. 10,3%4; Belgian patent, dated November 89, 1579, No, 49,854 ; Italisu patapt, dased
Decsmber 8, 1879, aud French patent, dated January 30, 1830, No. 133,758,

. It In hureby certified that the proper éatries and corrections heve besn made in e
Ales sad recorde of the Patant Offios.

This amendment ts made that the Ualted States patant may ocafone to tue provis-

{ons of section 4887 of the Revised Statuies.

[MBAL.} BENHJ. BUTI'IBWO.?TH'
Approved : '
M. L. JOKLYR,

Acting Seorstery of the Iniorior,

Now, in complisnce with the request of the parties {n futoress, sald certificate Is
bereby sancslad snd proper sntriea snd corrections’ haye besn mads in the Ales and
records of the Patent Otflon

In teatimony whersof I have hernanio set my baod and onceod the seal of the Pulent

Office to be sfixed, this 15¢h day of Marob, 1803,
W. B BIMONDS,

Oommisrioner of Patonls,
Approved ;
(TRUE BUsakY,
Assistant Seoretary of the Interier,

DRPARTMENT OF THN INTERIOR,
UNITRD STATEA PATENT OPFION,
Wasminaron, D. O, Dexwmier 15, 1588

In oom, with the request of the {w interest, Letters No. 133,098,
rn.ntad snuary 97, 1686, to Thomse A. of Menlo ow Jursay, for an
mprovement in “ﬂmﬁ&hmm’hbmbyllnlmlqo-hu o the mme timie

with ths patent of the blloﬂ'}\, having the shortest tima ts run, vis: British
Patont datad November 10, 1878, No. 4,573; Canadisn Patsnt dated November 17, 2571
No. 10,654 Delglan Patoat dated November 29, 1879, No. ; Itmlian
datad Deoamber 6. 1879; aod Franch Patznt deted Jangary 20, 1880, No. 183,758;
It 1s hereby oertifed that the priper entries snd corrections bave hesa made in
fles and records of the Patent Ofoe
Thin amendment is made that mmm Paont may conform to the provis-

jnuws of Bection 4887 of the Rovised .
_ BENJ. BUTTERWORTH,
Osmniavionsr of Putonts.

ths

Approved: _
M. L JOSLIN,

Acting Basratary of the Tntorior,




