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To rdZ ZUILOTIL it i72.CLY comemz: 
Be i t  lmown that 1,Hun~lir Hmnn GRVBBE, 

of Lonr1011, Englmd, have invented ee r t a i~  
new and nsefnl Iinprovenlellts in the 31an~i. 

5 facture of I~lcanclescent Electric Lamps, ol 
which the following is a specification. 

Before describing my invention I mill briefly 
review the state of the ar t  as niost nearly re- 
lated to it. 

10 Cnrbon filaments for incalldescent lamps 
have been heretofore made both from inor- 
ganic snbstances-as retort - carbon; carbon 
deposited f o m  a. hydrocarbon vapor on a 
lieatedcondnctor,ancl the like-and by carbon- 

15 izing organic or structural substances. The 
organic snbstailces may be divided into two 
classes-those ofa fibrous clmractcr, or n-herein 
the original organic structure is preserved, 
a i ~ d  those of s non-fibroris or homogeneons 

2 0  character, or in which the original organic 
structure is clestroyed by chemical treatmeqt. 
With both classes of orgauic substances i t  has 
been eastoli~ary to e lq~loy  to a greater or less 
esteut the process of parchmentizing-that is, 

2 ,  the treatment of the orgmie substances with 
acid, usunlly sn lpho~ic  acic1,v-hich softens the 
cellulose and converts i t  iuto a snbstauce 
which, on beiig dried, resembles parchment. 

In prep:~rii~g tlte incandescing concluetor of 
30 fibrcns organic substnuces, various nlethods 

have beellfblion~ed. According to oue method, 
bibulous paper has been parchmentized by 
clipping fu sulphuricacicl, and then being cut 
into strips, carbonized by placing i t  in a closed 

35 ~efractory vessel, covering it mith carbon- 
powler or other oxygen-exclnding powder, 
and subjecting it lo  an intense heat. Accord- 
iog to nuother method, cotton thread has been 
used, which, after being c l ip~ed in acid, has 

,lo been thickened ab the clan~piiig ends of the 
filanlent by nmpping then1 with paper or 
1 hread, and then dipping these enlarged ends 
in the acid, :tnd fillally carbonizing as before. 
Substantially the siinle processes have been 

4 j followxl n ith ~ a r i o n s  other fibrous snbstances 
of vegetable origin, among others mood, rat- 
tan, ancl certain vegetable fibers. 

In  preparing the iilcnndesciug conductor cf 
non-fibrous or hoi~~oge~~eonsorganicsn bstauce, 

50 several clilferenl ~lictliods hare  been followed, 

mainly based ul~on the actioil of acids upo-1 
cellulose,whereby the vegetable structureor 
fiber is dissolvecl. By one method r-egetable 
fiber (cellulose) is treated witch nitric and snl- 
pburic acids, forming nitro-cellulose. This is 5 j 
clissoIved by nitro-beuzole, naphtha, or caul- 
phor, forming celluloid, and this is deoxicliwcl 
or  deprived of its nitrous elements, aud tbere- 
hy rendered a non-struchral cellulose, n~hich 
is formed into sheetb, from which sheeis tha tjo 
filaments are cut, and the latter are then car- 
bonized. Another method consists in press- 
ing a pasty nmss of dissolved cellulose throngh 
n small orifice, thereby forming i t  into a slen- 
der filameut which is subsequently carbonized. 65 
The enlarged ends on this filameut are formed 
by softening the ends by dippiig in n solvent 
ancl then molding to then] pieces of cellnlose. 
Sheets of dissolrecl cellulose, or coiupou~lds of 
which cellulose forms a part, have been dried 70 
and cut iuto filaments ~ ~ h i e h  have then been 
carbonized, being soiuetimes first parehmenl- 
izecl. When the sheets have been inaccurate, 
it has been proposed to scrape them by pass- 
ing them through scrq~iug  or shaviug dies. 7 j 

Xy present invention relates to the yro- 
cesses of preparingtheincandesciilg eo11~111ctor, 
wherein the fibrous or structnral cellulose is 
employed, the vegetable fiber relnniniug in- 
tact during the operation aud esistii~g ill the S o  
completed filament. Ny improved method is 
characterized by the softening of the vegetable 
fibers, or of the portion thereof destmect to 
form the luminous filament by means of a suit- 
able solrent,, a~lcl then reducing and compact- S g  
ing the softened fibers by drawing the szme 
throngh a die or dies. The f ibe~s so treated 
are then earbonizecl by the nsrral baking pro- 
cess, and have carbon clepositecl 011 them in 
the nsual manner. 90 

I11 carrying out my invention I employ, by 
preference, the fiber known as " Mesic;ii~ 
gber;'! bnt many other vegetable fibers nil1 
tnswer thepnrpose, as will be well unclerstood. 
[inlmersesneh portion of the length of the fiber g j 
1s is requirzd to formthefilament in some suit- 
lble solvent or softening liquid, i n  order to 
soften or partially dissolve the fibers. I pre- 
fer an acid solntion consisting of two parts of 
~ulp l~ur ic  acicl to one part of mter .  The du1.a- IOO 



tion of the imnlersion will vary accordiug to 
the character and strength of the solution and 
the character and thickness of the fiber. The 
effect of this immersion is to dissolve away or 

5 destroy a portion of the outer texture of the 
fiber and render i t  soft and capable of being 
compressed or compacted. On removing the 
fiber from the solvent I wash i t  in water. I 
nest  proceed to dram thesoftened fiber through 

ro clies, in order to compact i t  and reduceit to a 
uniform diameter and deusity. I t  is best to 
grasp the fiber by those portions of its length 
which have not beenilnmerseil in the solvent, 
and which are therefore still hard, and, using 

-1-5 s,diviclecl die, place the fiber in the die, bring 
the opposite portions thereof together, confin- 
ing the fiber between them,aud then draw the 
fiber through tlie die after the lnauner of wire 
drawing. Theaction of the die is to compress 

20 and compact the portion of the fiber which has 
been softened by the acid solution, removing 
any irregularities that may esist. If neces- 
sary, two or more dies of different gages may 
be employed, the fiber being passed through 

25 them snccessirely, thesmallest diecorrespoucl- 
ing to the diameter required in the filament. 

The fiber thus prepared is very dense aud 
very unii'orln in tcsture and diameter. I t  is 
conlpleted to form the filameut by baking 0 or 

30 cxboniziug in the well-known manuer, and 
then, by preference, has a deposit of carbou 
formecl upou i tby being heated in a hydrocar- 
bon vapor. The finished filament is dense, 
tough, and elastic, retains the fibrous struct- 

35 ure of the fiber from wliich i t  mas made, and 
possesses a nniforlu electric conductivity and 
a high specific resistance, the particular re- 
sistance clesirecl being readily obtained by the 
nse of a larger or smaller die for the final cira w- 

40 ing. 
I t  will be observed that in using sulphuric 

acid for softeniug the fiber the outer or sur- 
face portion of tlie cellulose constituting the 
vegetable fiber is parchinentizecl; but this re- 

45 sul t,while advantageous, is not essential to ruy 
invention, as any solvent or softening sub- 
stance or solution may be used which will act 
sufficiently upon the harsher outer portions of 
the fiber and soften the same preparatory to 

drawing through dies w.it,hout so weakening 50 
or injuring the fibrous structure as to cause i t  
to give way during the drawing operation. 

My method of drawing a softened vegetable 
fiber through clies is to be clearly distinguished 
from the method of forcing a pasty mass of 55 
unstructural cellulose through a small per- 
foration, whereby i t  is pressed out into a 
sleuder thread, substantially as in making 
" ~ e r m i c e l l i . ~ ~  I t  is also to be distinguished 
from another method which has beeu proposed 60 1 

in the manufacture of iacandescing filaments, 
and which consists in the drawing of fibers 
(not previonsly softened) through s round !Y 

hole, in order to remove from them a snper- 
fluity of oil and lamp-black, with which they 65 
have been coated. 

I make no claim to a flexible cwbon filameu t 
formed of carbonized parchmentized cellulose; 
nor do I claim the method of forming such a, 
filament by carbouiziug parchmentized cellu- 70 
lose and reducing the material to the proper 
size and shape, as these features were known 
prior to my invention; but A 

MThat I do claim, aud desire to secure by 
Letters Patent, is- 7 5 

1. The improved ~net~hod of preparing car- 
bon filaments for incandescent electric lamps, 
which cousists in softening vegetable fibers by 
imniersing in a solvent liquid, then drawiag 
the softened fiber through a die or dies until 80 
reduced to the desired diameter, and then car- 
bonizing the same, substantially as specified. 

2. The inlproved method of preparing car- 
bon filaments for incandescent electric lamps, 
which consists in softening vegetable fibers by 85 
immersing in a solvent liquid, then drawiag 
the  softened fiber through a succession of dies 
uutil reduced to tlie desired diameter, then 
carbonizing the same, and finally depositing 
carbon thereon, substantially as set forth. go 1 I 

In  witness whereof I have hereunto signed > 

my name in the preseuce of two snbscribing 
witpmes. 

HUBERT H. GRUBBE. 

Witnesses: 
JOHN C. NEWBURN, 
GEORGE C. BACON. 


