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To nlZ 7 u h m z  il: ~ Z C L ~ /  C O ~ C C ~ .  

Be it la1o\~-n that I, ~ ~ R E D E R I C  SCFIAEFEB, 
of Eoston, comity of Suffolk, and State of Mas- 
sachnsetts, have inr.ented an Inlprovement in 

5 i\Iannfhcture of' Pilameiits for Electric IJa~ilps, 
of \vhicli the follov ing description. in connec- 
tion wit11 the accon~pnnying dl-mvings, is a 
:,pecification, like letters on the drawings rel)- 
rescwti~ig li Be parts. 

10 The object of this inrention is to facilitate 
nod clieapt~n the mannfiacti~re of fila~llents for 
electric l:~uips, as well as to Improve the pro- 
clnct. As heretofore nsually practiced, thefila- 
ments,\rliicl~ nre rery slender and clelicate,:~ncl 

15 require careful haudliug, hare hem shal~ecl 
and c:~rhonized singly, e;~ch one llnvi ug :L sepa- 
rate mold or o c e ~ i p y i n ~  a separate recess in a 
eoiiipom~d mold to retani i t  in the proper shape 
while being cnrbonizecl; or they lmve been car- 

20 bonized on a. solid unyielding former n~ade of 
c a ~  bon or graphite. 

111 accortlance vi th lily prescnt invention, a 
large number-several liunilrecls, if clesired- 
of filaments may he sl~apcd mrl carbonized at 

25 a sii~gle ope~.ntioii ancl in a rery short time. 
111 accor~laiice wit11 my invention, fila~llei~ls 

to he calbonizecl are wralqml or \~ouncl ahout 
a flexible or yielding former, preferably \rhile 
the ,~a:cl i'orn~er is lleltl upon or snpported in- 

30 ternally by a mold sliaped to correspo!~cl iu 
cross section IT-ith tlie s l~ape desired for the 
cmbonizecl filatncnt, the saicl fbrmer, the fila- 
nlrnts having been wound thereon, being re- 
~novecl from the mold and then placed iu a re- 

35 tort or crncil)le, n-here the former and thefila- 
~~ie i i t s  tliereon are snbjectetl to heat and car- 
bonized, the said 101wer withi~i the filament 
c : ~ r l ~ o ~ ? i z i ~ ~ g  aucl slirinkit~g in uuison wit11 the 
filalnents, thus obviating all strain upon thc 

40 same, leaving the carbonized filaments unbro- 
ken upon the carl)onizecl former, rcacly to bc 
cut off as desired. 

T u  accorrlnlice will1 my inr.eatiou,theformei 
is c o ~ ~ i p o s d  of paper, cloth, or ot l~er  material 

45 nhich \vill carbonize si~bstmitially in  11niso1 
\~-itll or shrinl; to substmtially thesaiue iiegrec 
a5 the thread filaments \vheil the latter are be 
ing carbonized. I select f o ~  the prodnction oj 
my former a carboniznble flexible material, i~ 

50 order that i t  niay bebent intoany desireclshape, 
ancl i f  the imterial selected is not snff~cientl~ 

stiff to reta'n its shape it nray be stiflei~ed by 
stiffening material-soch as wax-so as to rc- 
tain the shape given to. it. The thread to be 
carbonized will preferably be \vonncl on the 55 
former in successive tarns, tlie thread being 
laic1 evenly and parallel, one ttlrn by the side 
of the other. Alter carbonizing the forluer 
and the thread thereon the saicl tlireacl iuay 
be cut or diviclecl a t  proper plnces to euablc Go 
tlie carbonized filaments to be removed as 
iieecletl for use. If clesi~,ecl, the filaments may 
be retainccl on the light - weight carbonized 
fornler for storage or transportation. 

Pignre 1 is a side elcvntioii of n f'o'ormerpro- 65 
vided with n continuons tlireacl or a series of 
t u i m  of thread for the manufuctnre of fila- 
ments in accordmice with this inr7ention; Fig. 
2, an end elevation thercof'; Fig. 3, a side ele- 
vation of one of the fiuished filaments, and 7c 
Figs. 4 and 5 mo~lifications she\\-ing t he ~nethoil 
of proclucii~g fil:~~neuts of other sl~npes. 

The yicldiug carbouizahle former n mag be 
inaile of the shape desired for the finished filn- 
meuts, i t  being fo~-iued or shaped over a snit- 75 
abie mold or die, n.I~ich limy be of wood or of 
any desired mate~*ial. The yielding foruier a 
is itself composed of paper or cloth or sin~ilar 
flexible carbonizable niat erial which inay be 
e,lsily shnpecl, auil n hich is sufficiently stiff, or 80 
 nay be provided with stiffening, to cause it to 
retain its shape when the forn~cr is removed 
f ron~ the mold Upon the said yielding czr- 
bonizable fonner ctis wound a thread, b,of silk, 
cotton, or other material, of greater or less 85 
length, suitable for carbonizing and forniing :L 
carbon filaoient, the saicl thread, either before 
or after wintliug, being snbjectccl to the usual 
processes practiced in preparing the same for 
cal-bonizing-sncl~, forinstance, as satnratiug go 
wit11 sirop a11c1 apj)l~-iu=, pulverizetl carbon or 
other n~aterials usndly e~nplogecl, although 
dry thread may be used withoat other 111ateri;~I. 
The successive tnrus of tlie thread D are laid 
close to one another, so that they are snbstan- 95 
tiiilly l13mllel and all of tlie same sllape, m c l  
the entire series or tunis of thread, together 
with the yieltling former a after i t  shall have 
been ren~ored from the molcl, is subjected to 

em- 10c the usual carbonizing process by being 
bedded or iaclosecl in pnlverizccl carbou or 
surrounded with pieces of carboll in nu air- 



tight box or crucible ancl subjected to strong 
heat, and, owing to its nature, the yielding 
former, which is carbonized a t  the same time 
as the threacl, shrinks or contmcts in unison 

5 withit. Whenthnscarbonized, thesnccessive 
turns of the thread Z, may be broken or cut and 
separate~lf~om one another and from thefornl- 
er, each of the saicl turns forming a complete 
filament, as shown a t  c, Pig. 3, the entire se- 

10 ries being of uniforni size, shape, and quality; 
or the t,l~reads upon the former as they are 
may be shipped a t  once. The former, as the 
threacl is carbonized, pernlits the thread to 
contract and prevents i t  from breaking. 

15 This ~net~hocl   nay be employed for making 
filaments of any shape. When, however, the 
iilament contains re-entering portions, as em- 
ployed in some Bincls of Iarnps, the former cc, 
made, as hereinbefore clescribecl, of proper 

2 0  shape to fit theinterior of the filament,mill be 
provided, as shown in Pig. 4, with a block or 
support, cl, over which the thread b will be 
wound, leaving each tnrn of the threacl of snf- 
ficieut length to fit the exterior of tlie fornwr 

25 cc, after vhich the block Z, will bercmovecl, ancl 
an outside carbonizableforll~er, cc', (seeFig. 5,) 
corresponcliug in shape to the outline of the 
inner former; cc, mill be applied to thus retain 
tlle thread close upon the~urfaceof the former 

30 cr, the said threacl beiug carbonized whilehelcl 
between the inside and outside carbonizr~blc 
formers, cc a', as before described. 

A carbonizable former, a, may be shaped at  
bothenclslikethero~~ncleclendot theonesl~own 

35 in Fig. 1, the threacl after it shall have bee11 
carbonized being severed midway between tlie 
ends of the former, so that each turu of the 
thread wrouncl the former makes two con~plete 
filaments. 

40 The filaments when thus niaile inay be placed 
in a lamp-globe and be connected with plati- 

num or other conductors passing otxt through 
the same in any suitable or usual manner, 

I do not claim ametallic former, nor a former 
containing metal in auy way, for the heatnec- 45 
essary to properly carbonize the thread is 
greater than that required to melt ali metals, 
and therefore the metal would melt before the 
carbonizing of the thread was completed; nor 
clo I claim carbonizing afilarnent on a rigid or 50 
on a carbonized forn~er of any shape. 

I clainl- 
I .  That improvement in the ar t  or lnethod 

of ~na~lufactnring filainents for electric lanlps 
which consists in laying a thread over a yield- 55 
ins  carbonizable former, t,hc saicl former re- 
celving its shape from ainold,which is removed 
from t'he former after the thread has been 
woi~ucl thereon, then simultaneously carbon- 
izing tlie threacl and former, whereby the mo- 60 
lecular structure of the t,hreador filatuent is in 
no way subjected to astrain, the former yield- 
ing in the carbonizing process, thus obviating 
tlie breaking of the filmients, substantially as 
clescri bed. 6;  

2. That improvement in the ar t  or method 
of rnai~nfactnrii~g filaments for electric lamps 
which consists in laying a thread iu a series of 
turns over the surhce of a yielding carboniz- 
able forn~er, and simultaneously carbonizing 7 0  
the thread and former located within it, thus 
preserving the thread upon the fo rmx  iu :.L 
couvenient form for shipnlent, substaut,ially as 
clescribecl. 

I n  testiuiony whereof Iharesigned lily name 75 
to this specification in the presenceof twosub- 
scribiug witnesses. 

PICEDERIC SCHAEFER. 

Witnesses: 
JOS. P. LIVERMORE, 
TV. H. SIGSTON. 


