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(1 To all zohom it muy conceru: 
Be i t  lrnown that I, EDWARD WESTON, a sub- 

ject of the Queen of Great Britain, and a resi- 
tler~t of Fewark, in the county of Essex and 

j State of New Jersey, hare iuvrnted a new and 
8 Improved Carbon Conductor for Electric 

Lamps, of which the followiiig is a specifica- 
tion. 

9 
1; Carbon couductors for incaudescent lamps 
'1 10 have heretofore been made from substances or 

I ji bodies whicli may be considered as  belonging 
1 ! to one or the other of two classes or groups- 

\\ viz., fibrous substauces, s~ich as paper, wood, 
,f textile fabric, and the like, and non-tibmus or 
( 1  15 inorganic substances, such as retort-carbon, 
* /  carbon deposited by electrically heating a con- 

tluctor in the presence of a carbon-bearing ra-  il por, graphite, Jio., either sisglyor ~nixetl with 1 1  mnorphous compounds or bodies, such as as- :/ 2 0  phalt, sugar, sirup, ant1 the like. The fibrous 
J+ class possesses certain advantages which have 

coudoced to its more general use. Carbons 
r~~adefrom fibroussubstancesare flexible, of rel- 
atively high resistance, and can be readily cnt 

i! 25 and shaped from the raw material aud then 
~ i ~ r b o ~ i ~ e d .  Ou the other band, the tibmus 
or cellular structure of the material impairs I/ and reduces the density of the carbon. This 

ti density is apt to be uueqiial in diff'erent parts 
;j 30 of the sanle carbon, and the carbon does uot 
!I possess uniform resistance. Su bstancesof the 

uon-fibrous class are, as a role, difficult to 
handle in the ruanufhcture of carbons, partic- 
ularly those intended for the contluctors of in- ! 35 candescent lamps. The carbon made there- 

# /  from is brittle, possessing little or no flexibil- 
; ity, and the amorphous forms of these sub- 

stances prodnce soft porous ca rb~n ,  which is ' I  practically unfitted for use ia incandescent 
i! 40 lamps. 
;{ The object of my iuvention is to produce w 
i carbon conduotor adapted partictilarly for in- - candescent electric lamps, mhich shall be open 
' I  to uone of the above objections, which stlall 
11 45 possess flexibility in a high degree, and which 

sliall be dense, solid, and of eren resistance , tl~ronghout. To this end there must be em- 
plojed a structureless or amorphous and homo- 

" geneous substance; but this substance must 
J ,  50 be of such a nat 

3 
a t  i t  will, u111ike other 

!! 
I 

amorphous bodies a hose use has been Ilere- 
tofore essayed, preserve practically unimpairetl 
i ts uniform clenslty and solidity witllot~t all- 
preciable change, so h r  as concerns this char- 
acteristicin the arraugemeut or disposition of 55 
its component elements. I have fouucl that 
these conditions are realized in a substance or 
corupounct tlint cau be produced readily and 
inexpensively fron~ cellulose, such as is easily 
obtainable iu the form of cotton waste, 1ine11, Go 
paper, &c., and mhich inay be terlnetl l l ~ ~ o ~ -  
fibrous " or l1 anlorphow 77 ce1lnlo:je. This ma- 
terial is not here clain~ecl per se. 1 Ila~-e made 
it and processes of manufacture by which i t  
may be protlucecl the sul),ject-matter of other 65 
applicalions for Letters Patent of eren date 
herewith. I n i ~ ~ ~ n ~ c h ,  however, as it possesses 
in a marked degree all the qualities which fit ' 
it for the prodoctiou of carbon conductors for 
incandescent lamps possessiug the chnr;icter- 70 
istics hereinbefore specified, and ns I aleem it 
to be tile substance best adapted for that 1)ur- 
pose, I shall, in describing the manner iu which 
n ~ y  iuvention can practicallg be carried into 
effect, also describe the best way kuowul to me 75 
of producing the aforesaid uon-fibrous or amor- 
phous cellalose. 

If cellulose-that is to say, cotton, cotton 
waste, h e n ,  or paper-be subjected to the ac- 
tion of a mixture of uitric and snlphuric acitl, 83 
the result is a substance which, though fibrous 
and possessing iu solno other respects uearly 
the same physical qualities as the pure cellu- 
lose, diff'eers radically from it, being explosive 
and burning ~vithout appreciable residne when 85 
out of contact with the air. This subsfiance is 
commouly bnosn a s  llpyqoxyline," "gun-cot- 
ton," or ~ni trocel lnlose.~ By tiissolving this 
with a mixtureof ether and alcohol colloclion is 
produced. By treating i t  with various other go 
solvents-such as nitro-benzole, naphtha, csm- 
phor, and other  ell-known solvents-the sub- 
stauce known as LLcelluloidnisprorluce(ll. Both 
collodion and celluloid may be formed in thiu 
sheets and dried; bat so long as the oharac- 95 
teristics of the nitro-cellulose remain they are 
both unfit for the production of carbons, for 
the reason that they burn witi~oiit residue. I n  
order, therefore, to reucie'?ihetlishi table for 
my purpose, I deoxidize them, so to speak, or, Ior 



in otlier words, I treat them with such chemi- 
cal ageuts as will deprive them of their nitrous 
qualities and bring them back to the chemical 
condition of cellulose. Among such reducing 
agellts mag be ~neutioued ammonium snlphide, 
s no to chloride of iron, sulphate of iron, and 
others. The sheets of colloclior~ or celluloid 
ale  itnmersed in a solution coutaiuing one or 
the other of the above-named agents and al- 

ro lowed to remain therein until they are entirely 
reconverted to their original chemical condi- 
tion. In  many other respects t h y  resemble 
closely the ordinary celluloicl. They become 
transparent, w r y  tenacious and flexible, and 

1 5  carbonize slightly less readily than ordinary 
cellulose. Prom these blanks or strips are cut 
or starupetl having approximately the shape 
and size ilesirecl for the carbon conductors. 
They are then carbou!'zed by being packed in a 

20 closed retort or mufflebetween ylatesof refract- 
ory material and exposed to a, high tempera- 
ture, the preparation of the carbons beiug in 
this reslwct substantially the same as  that  
con~monly followed in the prodnctiou of car- 

2 5  bon conductors from fibrous substallces. Af- 
t r r  carbonization the strips may be illounted 
:ind inset tetl in the lamps in well-known ways, 
110 f'urtber treatment being required. 

I would state that  the cttrhons may be cnt 
32 directly from sheets of collodion or celluloid 

:~nd  tllen immersed in the proper solutions un- 
til brought to the condition of carbonizable 
cellulose, the further treatment beiug the same 
as that describecl. The carbon presents a 

35 highly-polishcd and Iustrons appearance. I t  
is extreulely flexible and elastic-much more 
so thau auy form of carbou known to me-and 
is tough, aucl not so liable to break mheu snb- 
jected to sudden jar or shock. I t s  specific re- 

40 sistance is relatively m ~ ~ h  higher t tm other 
liiucls of carhon generally ~ised, so that I arrr 

enablecl under the same conditions to use a 
larger or broader carbon strip. Under the mi- 
croscope i t  differs from other carbons in tile 
fact that  i t  is structureless and zmorphous, 4 
being free from the fibrous structure of ordi- 
nary incanclescent carbons, and also from tho 
nodulous appearance of the carbon deposited 
from a carbowbearing vapor upon an electri- , 
cally-heated surfhce. . 5 

I hare described what I beliere ty be tlln 
best manner of carrying my invention into ef- 
fect ; but I do not desire to .be understood as 
confining uqself strictly to the particular s u b  
stance hereinbefore specified from which to 5 
make the carbon, nor to the specific method of 
protlncing that substance. 

What  1 claim as  my invention is- 
1. A carbon conductor for incau~escent  ' 

Iwn~ps, possessing the characteristics herein 6 
described. 

2. A carbon conductor for electric lamps, 
rnade of carbonizecl, non-fibrous, or amorphous 
cellulose, and possessing the characteristics 
herein before set forth. 6 

3. The process of manufacturing carbon con- 
ductors for incnndesceut lamps, which cor~sists 
in first converting cellulose iuto celluloid or 
collodiou, then treating the latter with rednc- 
ing or deoxidizing agents, so as to convert the 7 1  
the same into non-fibrous or amorphous autl 
l~omogeneous cellulose, and finally forming 
therefrom the conduct~ng-strips and carboll- - 
iziug the s a w ,  substantially as  hereiubefbre 
set forth. 7 

In  testiniol~y'wl~creof 1 l law hereunto set 
my l m d  this 6th day of March, IYSB. 

I1:D WARD WESTON. 
\\'i tnesses : 

HENRY A. BECKMEYER, 
JOHN P. DENGLER. 


