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T all whom it maiy concern -

Be it known that I, 'REDERIC SCHAEFER,
of Boston, county of Suffolk, and State of Mas-
sachusetts, have invented an Improvement in

5 Manufacture of Filaments for Electrie Lamps,
of which the following description, in connee-
tion with the accompanying drawings, is a
speeification, like letters on the drawingsrep-
resenting like parts.

The object of this invention is to facilitate
and cheapen the manutacture of filaments for
electric lamps, as well as to improve the pro-
duct. Asheretofore usually practiced,the fila-
ments,which ave very slender and delicate,and
require careful handling, have been shaped
and ecarbonized singly, each one having asepa-
rate mold or oceupying a separate recess in a
compound mold to retain itin the propershape
while being earbonized; or they have been car-
bonized on o solid unyielding former made of
carbon or graphite.

In accordance with my present invention, a
large number—several hundreds, it desired—
of filaments may be shaped and carbonized at
a single operation and in a very short time.

In aceordance with my invention, filaments
to be carbonized are wrapped or wound about
a flexible or yielding former, preferably while
the zaid former is held upon or supported in-
ternally by a mold shaped to correspond in
cross-section with the shape desired for the
carbonized filamment, the said former, the fila-
ments having been wound thereon, being re-
moved from the mold and then placed in a re-
35 tort or erucible, where theformer and the fila-
ments thereon are subjected to heat and car-
bonized, the said former within the filament
carbonizing and shrinking in unison with the
filaments, thus obviating all strain upon the
same, leaving the carbonized filaments unbro-
ken upon the carbonized former, ready to be
cut off as desired.

In accordance with my invention,the former
is composed of paper, cloth, or other material
¢ which will carbonize substantially in unison

with or shrink to sabstantially the same degree

as the thread filaments when the latter are be-
ing carbonized. T select for the production of
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my former a carbonizable flexible material, in
order thatit may be bent into any desired shape,
and if the material selected is not sufficiently

stiff to reta'n its shape it way be stiffened by
stiffening material-—suneh as wax—so as to re-
tain the shape given to it. The thread to be
carbonized will preferably be wound on the g5
former in successive turns, the thread being
laid evenly and parallel, one turn by the side

of the other. After carbonizing the former
and the thread thereon the said thread may
be cut or divided at proper places to enable 6o
the carbonized filaments to be removed as
needed for use. If desired, the filaments may

be retained on the light-weight carbonized
former for storage or transportation.

Figure 1 is a side elevation of a former pro- 65
vided with a continuous thread or a series of
turns of thread for the manufacture of fila-
ments in accordance with this invention; Fig.

2, an end elevation thereof; Fig. 3, a side ele-
vation of one of the finished filaments, and 7¢
Figs. 4 and 5 modificationsshowingthe method

of producing filaments of other shapes.

The yielding carbonizable former a may be
made of the shape desired for the finished fila-
ments, it being formed or shaped over a suit- 75
abie mold or die, which may be of wood or of
any desired material. The yielding former «
is itself composed of paper or cloth or similar
flexible carbonizable material which may be
easily shaped, and which issufficiently stiff, or So
may be provided with stiffening, to causeitto
retain its shape when the former is removed
from the mold. Upon the said yielding car-
bonizable former «is wound a thread, b,of silk,
cotton, or other material, of greater or less 85
length, suitable for carbonizing and forming a
carbon filament, the said thread, either before
or after winding, being subjected to the usual
processes practiced in preparing the same for
carbonizing—suech, for instance, as saturating go
with sirup and applying pulverized carbon or
other materials usunally employed, although
dry thread may beused withoutother material.
The successive turns of the thread b are laid
close to one another, so that they are substan- g5
tially parallel and all of the same shape, and
the entire series or turns of thread, together
with the yielding former « after it shall have
been removed from the mold, is subjected to-
the usual carbonizing process by being em- 1oc
bedded or inclosed in pulverized carbon or
surrounded with pieces of carbon in an air-~




10

15

20

25

30

35

40

2 - 320,297

tight box or crucible and subjected to strong
heat, and, owing to its nature, the yielding
former, which is carbonized at the same time
as the thread, shrinks or contracts in unison
withit. ‘Whenthuscarbonized, thesuccessive
turns of the thread D maybe broken orcut and
separated from one another and from the form-
er, each of the said turns forming a complete
filament, as shown at ¢, Fig. 3, the entire se-
ries being of uniform size, shape, and quality;
or the threads upon the former as they are
may be shipped at once. The former, as the
thread is carbonized, permits the thread to
contract and prevents it from breaking.

This method may be employed for making
filaments of any shape. 'When, however, the
filament contains re-entering portions, as em-
ployed in some kinds of lamps, the former q,
made, as hereinbefore described, of proper
shape to fit the interior of the filament, wiil be
provided, as shown in Fig. 4, with a block or
support, d, over which the thread b will be
wound, leaving each turn of the thread of suf-
ficient length to fit the exterior of the former
@, after which the block b will beremoved, and
an outside ecarbonizableformer, ¢, (see Fig. 5,)
corresponding in shape to the outline of the
inner former; a, will be applied to thus retain
the thread close upon thesurfaceof the former
a, the said thread being carbonized whileheld
between the inside and outside carbonizable
formers, @ «/, as before described. _

A carbonizable former, ¢, may be shaped at
bothendsliketheroundedendof the oneshown
in Fig. 1, the thread after it shall have been
carbonized being severed midway between the
ends. of the former, so that each turn of the
thread around the formermakes twocomplete
filaments.

Thefilaments when thus made may be placed

in a lamp-globe and be connected with plati- |-

num or other conductors passing out through
the same in any suitable or usual manner.

I donotclaimametallic former, nor a former
containing metal in any way, for the heatnee-
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
do I claim carbonizing afilament ona rigid or
on a carbonized former of any shape.

I claim—

1.” That improvement in the art or method
of manufacturing filaments for eleetric lamps
which consists in laying athread overayield-
ing carbonizable former, the said former re-
ceiving its shapefromamold,whichisremoved
from the former after the thread has been
wound thereon, then simultaneously carbon-
izing the thread and former, whereby the mo-
lecular structure of the thread or filamentis in
no way subjected to astrain, the former yield-
ing in the carbonizing process, thus obviating
the breaking of the filaments, substantially as
deseribed.

2. That improvement in the art or method
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of manufacturing filaments for electric lamps -

which consists in laying a thread in aseries of
turns over the surface of a yielding earboniz-
able former, and simultaneously carbonizing
the thread and former located within it, thus
preserving the thread upon the former in a
convenient form for shipment, substantially as
described.

 In testimony whereof I havesigned my name
to this specification in the presenceof twosub-
seribing witnesses. : :

FREDERIC SCHAEFER.

‘Witnesses:
Jos. P. LIVERMORE,
W. H. SIGSTON.
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