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UNITED STATES

PATENT OFFICE.

NATHANIEL S. KEITH, OF NEW YORK, N, Y., ASSIGNOR TO THE FULLER
ELECTRICAL COMPANY, OF SAME PLACE.

ELECTRIC LIGHT.

SPECIF;[GATION forming part of Letters Patent No. 246,517, dated August 30, 1881,
| Application filed December 2, 1878, ’

To all whom it may concern : |

Be it known that I, NATHANIEL, SHEPARD
KErrH, of the city, county, and State of New
York, have made a new and useful invention
for the improvement of Electric Lights, of
which the following is a specification.

Prior to my invention there were two sys-
tems of producing electric lights. One was
operated by causing an electric caurrent to per-
vade the space between the ends of two solid

electrodes of carbon, the electric action form- |

ing the light by heating to a high degree the
atoms of carbon carried across the space trom
the positive to the negative electrode. The
othier was operated by eausing an electric car-
rent to pervade astrip of metal or carbon which

connected the electrodgs, but which was made

small enough for the electrie current to heat it
as highly as possible without fusing or vapor-
izing it. There are various modifications ot
the two systems, such asplacing the electrodes
in a vacuum or in gases which are not support-
ers of combustion, but the principle modifica-
tions have been and are mechanical.

My invention is intended to be used in addi-
tion to and in conjunction with these two sys-
tems,and the onlyresemblanceitbearstoothers
is in the fact that I use vapors and gases, but
of an entirely different character and in a dif-
ferent manner. Whilein these other modifica-
tions non-combustible gases are used in air-
tight glasses without renewal,Luse combustible
oases and vapors which are continually sup-
plied, not only for combustion but also in such
properly-regulated quantities as to cover the
electric burner with a deposit of carbon, thus
nrotecting it from oxidation, the amount of
deposit being controlled so as tofurther prop-

erly compensate for the waste caused by elee-

tric action. In both systems the earbon used
is gradnally oxidized and carried off as car-
bonic-acid gas by combination with the air ad-
mitted to contact with it, or, if in vacuum or
oases, is gradually vaporized. When platinum
and the like refractory metals are used they are
either gradually disintegrated or melted and
vaporized at some time when too strong a cur-

rent of electricity is used.
My invention overcomes these defects, as by

called ¢ graphite.”

| or gases, such as illuminating-gas and gases

and vapors from other hydrocarbons, such as

‘naphtha, benzine, kerosene, and oils, during
which exposure carbon is set free insuch man-

ner as to protect the heated substances trom ¢on-
tact with air and is itself burned continuously.
This decomposition of hydrocarbon vapors and
gases takes place when they are highly heated—
say to a bright red heat and above—a portion
of the carbon constituentbeing freed. If prop-
erly-heated substances be exposed to such va-
pors or gases they become covered with a de-
posit of carbon, and if very highly heated the
deposit assumes that form of carbon which 1s

I have found, in actual practice with elec-
trielights, that when the heated electrodes and
the heated substances composing them or con-
necting them are in contact with hydrocarbon
vapors or gases they become covered with a
deposit of carbon, which protects them from
oxidation or combustion, as the carbon thus
deposited and the gasesand vapors theniselves

in burningappropriate the oxygen which would

otherwise combine with the carbon of the elec-
trodes. This burning of the vapors and gases
adds to the heat and consequently to the light.
As the flow of vapor or gas may be accurately
and antomatically regulated, the deposited car-
bon may be increased or diminished in amount,
so as to cause the unconnected electrodes to
grow each toward the other or recede; and
in case of connected electrodes, the size of the
connection may be increased or diminished by
increased or diminished deposit of carbon to
suit the electriccurrent used. Yhe advantage
of this is obvious to the electrician, for as he
will see that, in case when by waste the elec-
trodes become too far apart, an increased flow
of gas or vapor will canse them to grow and
thus approach each other, or if too close a di-
minished flow will allow them to recede. He
will also see that, when in case of connected
electrodes the connection gets overheated, an
increased flow of gas or vapor will both 1n-
crease its size and conductivity by reason of
the deposit of carbon which takes place ot 1t,
and when too large, a diminished flow of gasor
vapor will allow it to diminish in size by oxi-
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both these cases the changes in the current of | a current either partially or wholly closes the

electricity caused by the changes in electrical
resistance which result from these changes in
size and form of the electrodes and connections
- will operate an automatic electro-magnetic
regulator placed in the electric circuit for the
purpose ot controlling the supply of gas or
vapor.

In putting my invention into practice 1 have
used various forms of apparatus, some of which,
for sake of illustration, I will proceed to de-
scribe. Reference is made to the accompany-
ing drawings, like letters in all reterring to
like parts.’

A and B are the electrodes. C is the tube
or conductor for the gases or vapors. D isthe
place of light, the electric-light are, where the
gas or vapor is decomposed. I isa continua-
tion and enlargement of the gas-tube for in-
closing the electrodes in IFigs. 2 and 5. Fisa
glass tube or chimney for inclosing the elec-
trodes in Figs. 3, 7, and 8.

- The vapor or gas passes through a tubula-
ture in one of the electrodes in Ifig. 1. The
~ electrodes may touch each other 1n some cases,
sach as when it is desirable to produce the
light by incandescence of one of the electrodes
in the neighborhood of the junction, as in Ifg.
2, and in similar cases where the electrodes are
. joined at D by small strips, pencils, or wires
of the same or other material, as in Kigs. 3,7,
and 8. The electrodes in IFig. 5 should be re-
volved, the axis being the center line of their
length. Each of these devices has the flow of
ras or vapor regulated by a stop cock or valve,
which is opened and closed auntomatically by
an electro - magnetic movement placed in the
electrie circuit used for the light. This 1s

made so that the stop-cock 1s closed when the
circuit is open, and is open when the circunit
Itis also soarranged that too strong

15 closed.

stop-cock, so thatthe flow of gas or vaporis reg-
ulated to suit the current of electricity pervad-
ing the electric-light are.

Figs. 9 and 10 show two views of an auto-
matic device for controlling the flow of the

Z2as or vapor.

M is an axial magnet, the coils of which are
in the circuit of which the light-are is a part.
The core N moves up or down in obedience to
changes in the current cansed by variations in
theresistanceof thelight-arc in the well-known
manner. The spring O serves to adjust this
motion to the requirements of the case. When
no current exists the spring pulls the lever I
uapward and closes the passage through the
cock R, so that no gas or vapor can flow. A
carrent causes a downward movement ot the
core N by magnetic attraction, opens the pas-
sage, and allows the flow of gas or vapor. Too
strong a current, such as would be caused by
too low a resistance at the light-are, pulls the
core and lever far enough to close the passage
and stop the flow of gas or vapor.

I claim—

The mode of protecting electrodes and ma-

‘terials used in the electric-light are from oxi-

dation or combustion by providing other com-
bustible material thereat, and by changing the
size and electrie resistance thereot, the same
consisting in conjoining properly - regulated
quantities of one or more hydrocarbon vapors
or gases with the heated electrodes and ma-
terials. sothat by thereactions which take place
carbon is freed and part thereot is deposited
upon the heated electrodes and materials.

N. 8. KEI'TH.

Withesses:
WELLs . WALBRIDGE,
W. HART SMITH.
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