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To all zo7~onz it mcy concern: 
Be it known that I, JOSEPII WILSON SWAN, ~ of Nen7castle-on-Tpe, Eng?ancl, hare invented 

an Improremcnt in Electr~c Lamps and in the 

I 
5 Materials Emplogetl in their Construction, of 

wlnch the following is a specification. 
3ly iurention relates to electric lamps in 

which light is 1)roclnced by passing an electric 
cnrreut through a concluctor of carbon, so as 

10 to render i t  incandescent, saiilcond~1ctor being 
inclosed in an air-tight aucl racnous or par- 
tially-vacuous glass vessel. 

It is well known that the practical efficiency 
of the kind of electric lamp abore described 

15 has hitherto heen impnirecl by the milt of 
homogeneity ancl compactness in the carbon 
condnctor, and bg the imperfection of the con- 
tact betwixt i t  aud the metallic condoctors 
which corirey the electric current to it. 

20 I havefonnd that an evceediugly solid homo- 
geneons auil elasticforni of carbon, peculiarly 
adapted for the formation of arches, spirals, 
or other forms of conductor for electric lamps, 
can be prod~zcecl from cotton thread which has 

25 been subjected to the action of snlphnric acid 
of s w h  strength as to cause s similar Bind of 
change to take place in the thread to that 
which takes place in bibulous paper in the 
well-know process of mal~irigregetableparch- 

30 ment. 
A Bind of cotton thread suitable for beiug 

treated in thenianuer above described is known 
as Lccrochet77 thread; but i t  must be under- 
stood I do not confine myself exclusively to 

35 the use of this particnlar kind of threacl. 
Asaitablestrengthof snlphnricacidisformerl 

by mixing togetliertwoparts of salphuricacid, 
specific grarity 1.845, with one part of water. 
Tliecotron thread, afterbeingimmerseclin acid 

40 of this strength, or thereabout, and allowecl to 
reulainimmerseclforjostsnfficienttimetoeffect 
the change required, is then renor-ed and 
qniclily ancl thoroughly washed in  water, so 
as to cou~pletely eliminate the acid. 

45 To facilitate a u ~ l  rencler more perfect the 
contact between the conductors which carry 
the electric current to and from the carbon, I 
take eitl~er the parchmentizecl threacl above 
described or the thread mithont being ?re- 

50 ~ious ly  parchmentized, and I wrap round ~t a t  
snitable intervals strips of bihnlons paper, as 

IF, 1880. (No model.) - 
illustrated a t  a, Fig. 1, so as to thicken the 
threacl at  those places where the clips or other 
metallic attachments are required to make cou- 
tact with i t  when i t  is converted into carbon 55 
and placed in the lamp, arid I theu treat the 
tliread so prepared xith the sulphuric-acid 
bath abore clescribed, so as to parchmentize 
tho paper or other saitable form of cotton 
wrapped rouud the threacl, audweld the whole 60 
into one mass, and after the required effect has 
been prod~icecl I mash away the acid ~ i t h  ma- 
ter, as before described. After the parchment- 
izecl thread has been washed aod dried, I com- 
press and flatten t,he ends, so as further to con- 6 j 
dense them ancl to give them a form suitable 
for being held firmly in a clip. I then take 
the pieces treated as above clescribed, each 
with thickened end, and shape them into 
arches, spirals, or other forms snitable for the 70 
lamp required. Fig. 2 shows one of the pieces 
of thread with the thickened ends bent into 
the form of an arch. Itheu bury them inpow- 
clered cliarcoal or other form of carbon or air- 
excluding powdcr contained in a crucible or 7 j 
some soitable covered ~ ~ e s s e l  of iron or earth- 
enware, and I subject the n-hole to a high tem- 
peratnre-such, for example, as  that of the 
pottery-biscnit kiln. 

Thickening the ends of the carbon employecl 80 
in incandescent electric lamps in the manner 
clescribecl is obviously also applicable to car- 
bons formed from paper or other form of rege- 
tablo fiber. 

An alteruatire niocle of attaching the car- 85 
bou concluctor prodacecl as abore describecl 
to the metallic concluctors which convey the 
electric cnrrent to anrl from i t  consists in, so 
to speak, splicing the carbou a n d  a wire or 
narrow strip of sheet-platina. This splicing I go 
effect by laying together so t l ~ a t  they overlap 
by about half an iuch one end of the platins 
wire or strip arid one end of the thread ont of 
which a, carbon spiral or arch is to be formed. 
The mire or strip and the thread are then g j  
bo~zncl together by awrappingof cotton thread, 
as illnstratecl in Fig. 3, or by wrapping round 
them a strip of bibulous paper, so as to form 
several folds, arid after both ends of the threacl 
are so treated the  hole is immersed in the 100 

bath of snlphnric acid, as abore described, so 
as to parchmen tize the threacl and the w s % p  



ping. After washing and drying I shape the 
thread iuto the required form and carbonize 
it, as abore clescribecl. 

Hariug described the nature of my inrcii- 
5 tion, I claim as new and useful- 

1. Forming the carbou of ail electric lamp 
fronl cotton thread which has, previous to car- 
bonization, been subjected to the action of sul- 
pharic acid, so as  to produce the same lii~ld of 

10 effiect of semi -solution aud the welding to- 
gether of the cellulose fiber as is produced iu  
making regetable parchment from Bibulons 
paper. 

2. Forming carbons with thickened ends by 
welding together, by inenns of the process of 15 
pwrchl~lerlt~zatior~, the material,whether thread 
or paper, of which the carbon is to be formed 
aucl the material used to give increased thick- 
ness to the termiuatiolls. 
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