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2" all wA.om. U may ~: dimemlo• and pod mndacton, end• 11-
Beit known that I, T..ICJUll ALY.I.. EI>molf, globe CMUi~ be kept tignt. at. the ylaoe wbere 

of He:afo FWk. ht the St.ate o( New Je""'Y. the witte p-. io and are aernnted.;. beDCe the SS 
United s:.tei1 o!.Amei'icre, bsire tn•.,nted an carbon isoouaamed, becaiuetbt>re m~ be. al· 

5 lmpro•ement in Electne l.&DJlli!lt and io t.he n1ost a per!~ vacuum to reader the ea.rboa 
JDed.lod o!mao11fact1uing the~ (Cue Yo. lrtal.lle, •JH!CiaUy wheoaucht:arbon ioluaall ia 
!M,) of which t.b& followill!r la• epecidcatioo. .._ aod bil(b iu electrical reeiatanoe. 

Tbe object of thia ii:r1ea.tlon Ml to prodn~ The mie o( a gu io the receiver at the a&- 6ct 
eledrlc Juupe ghios li~' by lncaorlMOeDae, moephe.ric p""8ttre, alt.bough Dot .uac&lag 

IO which lampe shall have bl,11 l"Mlataoce, 80 1111 t.ile carbon.,.enee todmtrcyit i.atim• by "air· 
to •!low. of th.ti ~nidi("all IM!bdl•iaioa oC ~e washil>g," or the attritioa prod.aced by the 

.@«trio light. rapid paaaage of the air over the iligbtJy-oo-
Tbe~venU011oonahstri iu ellJ{bt.-giYfog bcdy herent. bighly·hested anrfa~ of the carbon. I .6S 

ol carho111 trinr: or &beets ooiled or un.oged in hi..ve revenied thi1t pl"l!iCtiee. I have cileoovend 
rs Ach a manner 1U1 to otfer gre:tl>t i'fllliatanco to that even a cotton thread properly f"&l'boQis.ed 

the pM!llQp of tlle elect.ric cr.rrent., and at the and placed in a aealed gJw balb exhanated to 
lame t.ime pl"t'll!lient bqt a 111ig!it aa.rf:ace from one· milho11 t.h of an atm011pbcre otfel'9 from oae 
whkh ndlation can·take place. bundM to 8T"e hundred ouma rmiat&aCJe to the 70 
· n. Jnnntion further conai3'4 ill pi.cia~ p&a&age o(lhe curl-en~ and t.bat. at laabsolut.ely 

ao imdl ba.rner o! ~ i'ellia!.&ooe ia a nee.rly· at.able at wery bigf.t temperature&; that if tlie 
~ '&'e.cuum. to preTeut oxidation &ud in- thread be eoiled u a sptrnl aod carbonized. 
JUJ'.to the conductor by the atmoephere.. The or if uy fibrous v~et.able anb&taooe w~ich 
emre:at is conducted into the Vl!CODm-balb will leaYe a ouboo rasidoe afi.er heating an • 1S 
&larcmg.h pl.tin& wi.rea seit.Jed iot.o the gbM. I closed o.bamw be ao ooiled. a.a much u _two 

'! Tbe1o.:avenUou Cortberooneieteio the method . thOUMDd obma resistance may be obtained 
ol 1118Dufacturiag carboa coudncton oi hig;h . without pre!teat.ing" radiatiug-aarfaee ~rester 
~ ao M to be enitable for givin~ light j tbao tbree-aixteentba of an inch; tnat ~f euch 
by lneeodeecence, and in the rnaoner of aecur- I fibrous material be rubbed witb a plastic oom• 8o 
18\!f pei'fect contact bt;t.111een tmi metnllic coo- 1 poeed oC lamp· black and tar, it.a resistance 

:JO daaton or le1!di!lg-Wil"'8 and the cru'boo con- : nia.y be made high or low. acoordtng to th~ 
daetor. amount of lamp-black placed apoo it; that ~r· 

Beretofcl'IB light by ioamdeeoeace !:iM been boo ft lament.a ms• be. n1ade by• com~h:aticn 
obWJned from rods of carbon o( ooe to roar I of tar and lamp-black. the latter being pre· as 
Ui~ reaiat&noe, plllOed in cloeed n1111111.,1.a, io •ioaaly ignited in a closed crucible for 1oeveral 

3S which the atmospheric air hM been replaced I boan and atienrard moistened and kneaded 
~peel that do not combine chemically with ' until it L'!llOmee the 0011.siatency of thick pot· 
~ C:Vbo!l. The vtl!l8el holding the burner ty. Small piecea of tbia material JD"Y be 
Jaa. be4mcompa&ed ol J?lua oement.ed to & me· rolled oat in the form o~ wire. aa ei:zi-11 u M\"e

4
o 91> 

talllc baae. The OO!lnfld;ic.o ~eea th~ lead· one-tboaaaadtha of A 1ach 10 diameter an 
-fO tog wires 2nd lhe C11.Tb1n h.u ~ .. ~r. ob~:1.i !Pd 'J•· -,ver.a fO()t in l•agth. and the nme m&Y be 

d1tim,!;1fng the cvbon to t!i~ Mt.W. T!!., lc.:d- l ~with a uoo-ooudactiog 11on·c:arbonidu.c 
iag·wiftll hsvealwayebeeo ~ eotbat tteir aot.oanoe Aod wound oo a bobbin., or u ~apa· J 
naW&noe BbU b3 m.ny timee la11111 thao I.he ral, and the tnr carboaai.ed io a cloeed c ~· 9 
burMr, end, in ~nl, the attempt.a of pre- ber by eubj~ing it t.o b.igh.. beat, tbe •ptral 

4S "iOW!ll'tlnioneb1n·e~ntoreduoethereeietauoe alter carboa1ut1oa rctalnrog Jt.a form. be 
oftbecerbonrod. Tbedi.sadnnt.ageeoHollow· .'.ll theae forms are fn.gile ant\ ~o~ n&. 
log thia p~tios ~ that. p, l"rnp ba,·ing })1u clamped to the leadioJ wires wilb • 11 t :!&.. JQI 

ODfl&G!oar obrna 1"8iatanoecaiu:iot i>e worJu.-U m force to in.,ure ,;ood contact •.nd ~••D wirf'tl 
greet numbers in multiple m.n: without the em· ing. I hatre diecovered. that af platt~ d car 

8P pJoymeiiit o(tl!lcio conductors of0aormous di· are aaed and the 11la.sl1c la.m~-bla.c at:1.'car· 
~onii; that., oving tt> the Jow l'ftli.stanco of matcriiU lie wohl~l :u~uotl It 10 tb~ Ml&.!· •· 
l'"1 l!iBp, ~he !~ir.:ig-win'Cll rnmt be of Jur bool.-lion t.h.-~ IA au antimate nnlOll ""# 
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material be 1nolded around it in the act of car- J l"acunm bu been reached, la hermeLically so 
bonization there i" an intimate onion by oom- ae&led. 
bination and by preuure between the carbon With aobetancee which are not greatly die­
ancJ platina, and nt_toarly perfetit oontaot ia ob- , torted in aarboulzlng, they m~y be ooated with 

5 tained without tho nooc.'.Mity <!f olampe; henoe a n~n-ooudnotJng n~n-earboniuble t1ubetanoe, 
the burner and the lmuling-warea are oonuect- winch Allowa one 0011 or torn of the carbon to SS 
ed to the carbon reody to be placed in the vac- 1 reat upon and be aapported b;r the other. 
uom-bulb. In the drawinp, Figure l ahowa the lamp 

When filn'Out1 mat~rial ia used the pluhc &ectionally. 11 ia.the carbon apiral or thread. 
10 lamp-black and t.arare uaed to Meeure itto the co' Mre the f:bickened eod1rnf theapiral,formed 

plntiua ooforo-0arbo11izlng. of the plut1ccompoond of lamp-black and tar. 6o 
.Hv usi111t the carbon wire of 1111ch high re- d d' are the platina wire~. A A are theclam(M', 

sistiince I am enahl~d to u11e ftne platinum whicl1 aen·e to oonuect the platina win., ce­
wiret1 for l«>ading-wires, u they will have a meuted iu the carbon, with the leading-wires 

15 small ~si11timcc compare1I to tho buruer, aud z z, atial~I iu the glaaa ':scoom-~lb. e ~ IU'6 
hence will not ht>1lt and cmck the 11ealed \"SC- cop1icr w1res, oounectedjnat outaade the bulb 65 
unm-buJb. Pluti11K can only l~ nHe<I. 1l8 it8 to the wire. z z-. • i11 tho tube (ahowu by 
expansion iis nearl)· the Klllllt'I 118 that of gl11as. dotted line.) leading to the vacuo10. pomp, 

B.Y m;ing a considerKbl6 Jength of ~rbou which, nfter exhaustion, it1 benneticftlly eealed 
20 1\'i .. e 1111d cniliug it the l"Xlt-rior, which 111 only aotl f.ht: Kur1th1~ removecl. 

n 11111Rll 1w1rtio11 of itN eutire snrfKCe, will forto Fig. 2 rep1"""611l8 tl.te plaatio material before 70 
llw pr111cip.1I nuliut.ing. 1mrface; lat'lnce I am being wound into a apiral. 
aule to raitlt' thti spc.•citlc heat of the whole of Fig. 3 ahowa the spiral after oarbonizatloo, 
the carbon, aucl t 1111" l""'·eut the rapid ~p- ready to ha1·e a bulb blown over it. 

zs tion and cliAAppenr-.rnce of the light, which 011 I claim aa my h1ventiou-
a plain wire i11 1m.•jndicial, aa it 11bowa the 1. An electric lamp for giving light by in- n 
le.1st 11111o;tendi11e&1 of the current by the tlick- caudeecenoe, con1istiugof a tllamentof carbot1 
ering of tho light; but if the current is Rteady of high reKj11tance, 1oacle aa deecribed, aud &e· 

the defect d~ not Mliow. cored to metRILic win-e, u eet forth. 
JO I ha,·e carboniJ:t"<l mul m1ed oolton and lineu 2. The oombiuationof carbon ftlamenta with 

lhl't'ad, woocl 8pJiuts, pa1w.n1 ·coiled in mriou11 a receh·er made endrely of glau and ooudud- 8o 
way,., altlO lamp-black, plumbago, ancl carbon ora pa.uing lbroogh the glaaa, and from which 
i11 ''arions forma, mixed wilh tar nud knt-adect reoeoive.r the air ia exhausted, ror the porpoeee 
so that the same may be n11letl ont into w-ir&J set forth. 

JS ot" ,·arious lengths aucl diamete1'8. Each wire. 3. A carbon ftlame11t or atrip coiled and 
bowe,·er, i11 to be uniform in size throughout. 001111ected to t"lectric coudnctoni 90 that only R~ 

Ir the carbo11 tl.treail it1 liRble to be diatorted a 1)()rtion of the aurf1Wl8 of •och carbon oon­
tluaing carbo11izatio11 it i'1 to be coiled betwti0n doctors ahall be UfM>86Cl for radiating light, 
A helix of 001>per win>. The ent18 of the car- as eet foi-tb. 

•o boo or ftlameut. are Reelll'f'Cl to the J>latilu• 4. The method heftin deecribed of eecaring 
leadiog-wiret1 by t>IMlic o'rbouiuble material, the t>latiua contaot-wiree to the carbon ftla- CJO 
and the whole placed iu tltecarboniziug-cllam- meat and CIU'bouisingof the whole in a cloeed 
her. The copJ>er1 which haaaerved to prevent chamber, eubatantially u aet forth. 
diatortioo of the carbo11 tbrea.1, is afterward Signed by me tbfa l11t day of No,·ember 

4S eate.n a tray by raitricacid,and tl1e•piral eoaked A. D. 1879. 
1 

io water• aod tbeu dried and pl!MX'ld on the 'I'HOX:AB A. EDISON. 
glaae holder, and a glM& bulb blown over the Witne8868: 
whole, with a lt>adiug-t.obe fur e:dumation by 8. L. G&nrP.ur, 
a mercury-pump. Thia tllbe, when a high JoBR F. ll&.sooLPB. 
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Ji It la foand tbr.t the lbllowta1 eedlAoate a.. beea ..u.obed k> Le&t.en P..tellt crutecl 
m to Thomu A. Edl.oD for improTeaeat. la "Jmeo&rlc! Lam.-,. No. m,&M, dd&ed Jalia.arr a 17, 1880: 
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DE"PARTMBNT OP THB INTBRIOB, 
Oi'itt&D ft'.l08 P4TDT .cw.rem, 

W illlDl'GTOK, D. 0., lHot•Nr 18, 188J. 
In com11llauce with tbe reqa.eet. of the ~ ill la*-t Letter. Patellt No. 133,898, 

graated Janaary 21, 1880, to Tbomu A. Bdt.n, ot llealo Part, Be• Jeree11 fM aa 
fm11rovemeut la "Blecwlo Lam~ la hereb7 llml*1 eo M '° expire a& ibe IUle time 
with the patent of the follo1'fa~-aa111ed, havfq the 1laort.eat time to ran, Tia.: Brld.b 
patent, dMted NoYember 10, 1819. No. "678; Ouadlan pat.eat, dated N'!>Yelllber l7, l~N, 
No. 10,S.54; Bel~lao p&telit, clat.ed November n, 1819, Bo. 41,&M; hallaa 1•t"Dt, da1eet 
Deoemb6r 8, 1879, and Fl"flllclt patea&, dr.tecl Ja.aaM'I IO, 1880, No. ~Ta 

8 It I• heireb7 oertUled that tb~&roper eotrlea and oornotlou ll&Te been made la Lbe 
~ 0

11lea aad reoord• of tbe Paten~ aloe. 
E Thia amendment la made tbr.t tbe United Bta&el patent maJ ooafonn to Ute pro•ia-

cS Iona of aection 4.881 of.the Be•1-l 8tatates. 
(a.u..J BBNJ. BUTl'B&WOBTB, 

Co••""'-" •Ip.,..,,_ 
Apprond: 

H. L. Joa..n, 
Aoti"f 8t1on1vJ o/ &M Ifllttrior. 

Now, iu. aomptlaace with the reqffll& or the t>Vt* la latereat, l&ld oertllO&Cle 11 
hereby ocsAOIW aad proper entri• ud correotion.i ha" bea ma4e la the ti• ud 
riioord1 or &he Patent Oil°'" 

In teatlmo07 wbenof I ba" berea.n&o Mt; m, band and G&Ued &llie -a ot &MP..-~ 
omoe &o be allxed, w. 15tb ·cta, °" llarob, 1883. 

Apprond: 

w. B. 81)(0llDS., 
0o ........ ..,~ 

pran BVIDT, 
A.INIMI s.or,,.,, of tl.t Iac.rwr. 


