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To c~lZ ~u1ion.t it may concern: 
Be it  known that we, I-IENRY HASWELL 

HEAD, residing a t  17 Pitz William Square, 
Dublin, Ireland, and LLEWELLYN SAUNDER- 

5 SON, residing a t  10 De Vesci Terrace, Icings- 
town, coulity Dublin, Ireland, subjects of the 
Queen of Great Britain, jointly have invented 
certain new and useful Improvements in the 
Manufacture of Carbons for Electric Lamps, 

10 of which the following is a specification. 
Our invention relates especially to jmprove- 

ments of the composition of the carbons for 
the purpose of improving the color of the light 
emitted therefrom. 

rg  In  order to carry ont our invention, we 
manufacture the carbons from a mixture of 
powdered gas-coke, coking-coal, an infusible 
or difficult'ly-f usible material, and a material 
to vary the color of the light, and heat the 

20 mixture under pressure in s mold. 
The subject-matter of our invention is spe- 

cifically designated in the claims a t  the end 
of this specification. 

The manner of manufacturing the carbons 
2 5  is as folloms: In order to make st compact 

coke clifficult to burn, powdered gas - coke 
is mixed with powdered cokingcoal in the 
proportion of coke varying from eighty per 
cent, to fifty per cent,, t,he coal varying from 

30 twenty per cent. to fifty per cent, To this 
mixture is ad-(led one per cent. to ton per cent. 
of one of the following inf usible or difficnltly- 
fusible substances-namely, glass, silica, cy- 
anite, kaolin, bauxite, asbestus, pumice, felcl- 

35 spar, gadolinite, samarskite, zircon, limestone, 
dolornlte, witherite, phosphate of lime, stron- 
tianite, brannite, titanic iron, chromeiron ore, 
wolfram, molybdenite, flnor-spar, cerite, cryo- 
lite, phosphate of aluminum, magnesite, or 

40 compounds of nickel and coba,lt, This mix- 
tnre forms the groundwork of the  arbo on, and 
these s~xbsta,nces are used in orcler to make 
the impurities in the above-named mixture 
difficult to fuse, and hence increase the in- 

45 tensity and steadiness of the light, To the 
above-meptioned mixtnre is then added one 
per cent. to twenty per cent, of one of the fol- 
lowing bodies or mixtures thereof-namely, 

L 
sodimn, lithiunl, ~trontiurn, cal~il tm~ copper, 

50 thallium, barium, iazdinm, lead, boron, cz- 

- 

sium, rnbidium, potassium, or any of their 
salts, according to the light required. The 
whole, after careful mixing, is introcluced into 
an iron mold and heated nnder pressure, first 
gently, bnt finally very strongly. The car- 5 5  
bon rods so made, if found too porous, are 
heatecl and introduced into hot coal-tar, and 
the whole heated for some time, preferably in 
a vacuum The carbon rod is t'hen taken out 
and its surface cleaned. I t  is then introduced Go 
into a,uother inold and again heated under 
pressure. 'These operations are repeated un- 
til the required clensity is obtaiued. 

For some purposes, in orcler to render the 
effect more satisfactol-y, the outer portion of 65 
the carbon rod shoulcl contain no fusible col- 
oring-bodies. When this is the case, hollow 
carbon rods are inacle from the mixture of 
colio, cod, and refractory substances other 
than the coloring materials by introducing 7 0  
the ~lzixture into proper molds and treating 
under pressure, as hereinbefol-e described. 
The hollow carbon so made is then filled with 
a mixtnre of from thirty to fifty parts of pow- 
dered anthracite or coke, ten to twenty parts 75 
of powdered coal, aud one to twenty parts of 
calp limestone, or one of the above-named re- 
fractory bodies and one to twenty parts of onc 
of the above-namedsalts or a mixture thereof. 
The carbons are then again heatecl as before. 80 

We are aware that i t  has been proposed to 
make electric-light carbons of powdered coke, 
cod, and a difficultly-fusible material, and do 
not broadly claim such a carbon. 

We are also aware that a carbon pencil con- 85 
sisting of a metallic tube covered with pure 
carbon and inclosing material for coloring or 
increasing the light is old; b ~ ~ t ,  SO far as we 
are aware, we are the first to use carbons coin- 
bining integrallycolre, coal, a refractory non- go 
coloring material, and a coloring material, 
and also the fimt to use a hollovt carbon com- 
posed integrally and entirely of the three first- 
named ingredients with material for coloring 
the light inclosed therein. 9 5 

What we claim as new and as of oar own 
invention is- 

1, The herein&wribed carbon pencil for 
electric lights, made from a compressed mix- 
ture of from eighty per chnt. to fifty per cent, IOQ 



of po~~dcrecl gas-coke, from twenty per cent. 
to fifty per cent. of powdered coal, from one 
per cent. to ten per cent. of refractory mate- 
rial, and from one per cent. to twenty per cent. 

5 of coloring-matter. 
2. The herein-described carbon pencil for 

electric lights, ~ n a d e  from a compressed mis- 
ture of from eighty per cent. to fifty per cent. 
of powdered gas-coke, from twenty per cent. 

10 to fifty per cent. of powdered coal, from one 
per cent. to ten per cent. of refractory mate- 
rial, from one per cent,. to twenty per cent. of 
coloringmatter, all intimately mixed, and 
coal-tar applied to and impregnating the snr- 

r 5 face of the carbon. 
3. The herein-described carbon pencil for 

electric lights, consisting of a hollow or tubu- 

lar rod made from a compressed mixture of 
from eighty per cent. to fifty per cent. of pow- 
dered gas-coke, from twenty per cent. to fifty 20 

per cent. of powdered coal, and from one per 
cent. to ten per cent. of refractory material, 
and filled with a mixture of from thirty to 
fifty parts of anthracite, ten to twenty parts 
of powdered coal, one to t ~ c n t ~ y  parts of re- 2 5  

fractory material, and one to twenty parts of 
coloring-matter, 
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