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To all whom Tt may concern:

Be it known that I, JoEN T. MARSHALL, of
Metuchen, in the county of Middlesex and
State of New Jersey, have invented a certain

5 new and useful Improvement in Incandescing
Conductors for Electric Lamps, of which the
following is a specification.

My invention relates to carbon conductors
for ineandescing eleetric lamps designed to

10 produce a light of high candle-power and in-
tensity, for use in light-houses, for example.
Such conductors are usually of great length
and made in spiral form, so that the light is
concentrated in a small space. Inthe manu-

15 facture of .carbous from bamboo conduetors
of this kind cannot well be produced, for the
reason that the bamboo as imported from
abroad pever exceeds -a certain length be-
tween the joints, and this length is insuffi-

20 cient to produce such conductors as are re-
quired in many cases. In making carbons
from artificial substances, also, it is difficult
or impracticable to produce filaments of the
desired length.

25  The object of my invention is to provide

" filaments for incandescent lamps in a conven-
ient and efficient manner, with enlarged ends
for attachment to the leading-in wires.

In the accompanying drawings, Figures 1

30 and 2 are views of incandescing ele(,tu(,lamps
having conductors embodymv my invention.
Fig. d is an enlarged side view of one of said
carbous; Fig. 4, a similar edge view thereof;

. and Figs. 5, 6, and 7 are views of tools em-

35 ployedin the manufacture of such conductors.

In carrying out my invention I form strips
or filaments of carbonizable material intospi-
rals by coiling npon a hot mandrel. These
spirals’ are then carbonized, being packed

40 with powdered charcoal in the mold that they
may maintain their shape during carboniza-
tion. To make the long carbon conductors,
two or more of these carbon spirals are united
together in the following manner: The appa-

45 ratusshown in Fig. 5 is employed, consisting
of a tubular wooden stem A, having upon it

- two metal plates a ¢ and two springs b b,
whose ends rest upon the plates. Wires c¢
from a suitable source of electricity extend to

so the springs. The two carbon spirals B and
B’ are both wound upon stem A in such man-

. _ . -

ner that their ends touch at d Dbetween the
plates. The springs are raised to permit the
spirals tobe placedin position and being then
released the ends of the spirals are held by 55
the springs in contact. The tool is then
placed in a bath of hydrocarbon liquid, so
that the ends of the carbons are submerged,
and current being applied at ¢ ¢ the ends are
heated by the passage of the current and 6o
carbon is deposited upon them uniting them
firmly together at d by an electro-deposited
carbon joint. If it is desired to make a still
longer conductor, one or more other spirals
may of course be united in the same way. 63
I further unite the enlarged ends to the car-
bon conductor by a carbon deposif. I prefer

to form each enlarged end of two flat pieces

of carbon ¢ ¢, which are placed together in a
suitable ¢lamp and united by electro-deposi- 70
tion of carbon. This piece is attached to the
filament also by electro-deposition. 1o per-
form this attachment, I make use of the de-
vice shown in Figs. 6 and 7. Fig. 6 is a plan
view of the apparatus, and Fig. 7 2 sule view j5
of one of the clamps.

C is & wooden plate. ¢is a flat metal strip
upon it, to which is secured a pivoted spring-
holder . At right angles to this are another
plate ¢ and a similar spring-holder k. Holder 8o
h is for the enlarged end piece ¢, the same be-
ing clamped under the end of said holder, as
shown. Holder % is for the spiral and holds
theend thereof against the end of e. Circuit
connections [ ] are made to the two holders, 83
and they are then immersed in the hydrocar-
bon-bath and the enlarged end united to the
spiral by the carbon deposit. The spiral is
then turned around and a similar piece e is
attached to the other end thereof. The in- go
candescing conductor thus formed is placed
in the lamp globe D or E

As shown in Fig. 1, the enlarged ends are-
attached at m m by eleetroplating or by any
suitable clamps to leading-in wires 1 2, enter- g5
ing the globefrom opposite ends. The spiral
B B’ alone becomes incandescent, the parts
¢ ¢ being too large to become heated by the
passage of the curient

A different form of conduector is shown in 100
Fig. 2. Here the spiral B B” has only one en-
larged end.e, while at its other end the fila-
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ment 7 is attached by electro-deposition of
carbon at o and extends around to the lead-
ing-in wire 2, while enlarged end ¢ is attached
to wire 1. The whole of the carbon loop thus
formed becomes incandescent, the part n be-
ing of the same size as the carbon of the spi-
ral. Tt might of course be made larger, so
that only the spiral would furnish the light;
but in this case it would obseuare the light of
the spiral. :

What I claim is— .

1. A carbon conductor for an electric lamp,
having in combination a.filament, enlarged
ends for said filament, each composed of two
pieces, electro-deposits of carbon uniting snch
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pieces together, and electro-deposits of car-
bon uniting said enlarged ends to said fila-
ments, sabstantially as set forth.

2. A carbou filament for an electric lamp,
cousisting of a carbon spiral, enlarged ends
for said spiral, each composed of two pieces
of carbon laid face to face, and electro-depss-
its of carbon uniting such pieces together,
substantially as set forth.
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This specification signed and witnessed this 23

5th day of November, 1885.
JOIIN T. MARSHALL.
Witnesses:
Jouxn W. ITowELL,
REUBEN J. WHITEHEAD.




