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'To all whom it mcty CONCETI:
Be it known that I, DaNIEL. McFARLAN

MOORE, a citizen of the United States, and a

resi_dent of Newark, in the county of Essex
and State of New Jersey, have invented cer-
tain newand useful Improvements in Electric
Tube - Lamps, of whlch the follcmng 1s
specification.

My invention relates tc that class of elec—
tric lamps wherein a body of gas contained in
a suitable inclosure is rendered luminous by
the passage of electric currents by conductive
action from one to the other of two electrodes,
both in direct conducting ccnnectlon with the
body of gas.

My present inhvention is mainly desw‘ned to
improve the efficiency and operation of lamps

of this character, which'in practice have here-

tofore been 11sually constructed with electrodes
consisting of conducting-caps applied to the

exterior surfaces of the translucent tube or
receptacle containing the gas and out of con-

tact with said gas, or ctherw1se operated so
that the transfer of energy to the contents of
the gas-containing receptacle shall be by con-
denser action.

It has heretofore been proposed in the de-
" (geisler ” tube to render

luminous by passing electric currents through

thém: but such tubes have also been inefficient

and unsuitable for commercial usage, mainly

because -1t has been impossible to use them

with electric energy of sufficient volume and

potential, owing to the tendency of the so- |
called *

electric discharge” to seek the point
nearest the point of sealing, where it will melt
down the glass or other seal and finally de-

. stroy the la,mp Moreover, the length of the
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tube in such lamps has been limited and their
life has been frail and the character of the
light unstable and unsatisfactory in appear-
ance, owing to the presence of striations. This
latter undemrable quality has also been more
or less a characteristic of lamps wherein the
electrodes consist of exterior caps.

"The object of my present invention is 60 im-
prove the efficiency of lamps wherein the illu-

minating agent consists of a gas havingits ten-
sion smtable or echuetable to the character of

Sure.

the particular gas emplcyed and to further

permit lamps te be built with tubes of very

oreat length. It i1s not to be understood,

hcwever, that I limit myself in my present
application to any particular length of tube,
as my invention would be useful with tubes

a | of comparatively short length, constituting,

55

as it were, light units in contradistinction to

a long tube, by which the light is distributed
or diffused over the whcle area or space to be

1luminated.

A further object of my invention is to pro-
vide an electrode which is alike suitable for
use as a positive and as a negative electrode,
and which may therefore be employed for

both electrodes of a lamp operated by alter-
nating currents. Theformof electrode which
I havedevised is, however, applicable to lamps
operated by continuous currents and is suited

for use therein either as the positive or the
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negative electrode in combination with any

properly-constructed opposite electrode.

My present invention consists, essentially,
of an electrode for a lamp of the character be-
fore described, composed of a coating or film
of a conducting material spread out upon the
surfaces within the tube or envelop contain-

ing-in wire or wires sealed in the wall of the
gas-containing receptacle. Such materialmay
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ing the gas and in proper union with a lead-

30 |

be of any de81red conducting character, al-
though by preference 1 employ some form of o

cerbcn preferably graphite.

of the gas-containing envelcp or may be the

.surface of a supplementel piece of material.
mounted suitably within the envelop or inclo-
In any case it is in direct contact with
the gaseous contents and forms, in effect, an

expansion or extension of the leading-in wire
to give an electrode of large area.

tice that the light is much more stable, while,

‘moreover, the tendency of the discharge toat-
95

tack-any pa,rtlculer point and produce destruc—

tive effects is practically eliminated.

_ The surface to
which said electrode s applied may be the wall

My invention consists, further, of an im-

proved internal electrode for an electric gas-

lamp consisting, essentially, of a thin leyer of

ﬁ'raphlte adherent upon suitable non-conduct- 100

90
By thus
using an electrode of large area I find in prac- -
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ing surfaces, but united electrically with the
leading-in wire.

In the accompanying drawings, Figure 1
represents, in longitudinal section, a lamp em-
bodying my invention, the central portion of
the lamp being removed or broken out. Said
section represents a length of tubing of indefi-
nite or any desired length. Fig. 21s a cross-
section through the hm*:} on the line z =, Kig.
1. Fig. 3 represents in longitudinal sectlon
a I%mp of modified form; and Fig. 41s a cross-
section of the same on the line v v, Fig. 3.

9 indicates the translucent tube ordinarily
employed for electric gas-lamps and made as
usual of glass.

3 indicates the leading-in wire sealed in the
end of the tube. The 1111:91‘11&1 electrode ap-
pears as a coating of graphite, which adheres
to the inner surfaces of the tube and to the
conductor, which is located within the envelop
or tube, but in electrical union with the lead-
ing-in wire. When graphite 1s employed, 1t
may be applied by making up a mixture out
of graphite and a suitable drier, like aleohol,
salid mixture being of such consistency as to
flow easily, and then to pour the same into the
interior of the tube, which has been pre-
viously provided with its sealed leading-in
wire. The internal part of the leading-in wire
may be separated into a number of arms 3',
which should lie against the interior surfaces
and may, 1f desired, be the individual wires
of a bundle of wires constituting said leading-
in wire 3.

‘The paint or adherent material hfwmcf been
introduced the tube is moved about until the
Inner surfaces are thoroughly covered with
acdherent mixture, which will adhere to and
be in union obviously with both the glass and
the ends 3’. The superfluous material may
be poured out from the tube and the surfaces
cleaned by wiping tosecurea coated surface ot
the desired extent.
tion of tubing to which theinternal coating has
been thus apphed it may be united to another

section of tubing to make up the lamp. This.

form of electrode gives a large interior surface
of conducting material which is 1n good elec-
trical union with the leading-in wire, and in
practice I find that 1t may be used with heavy

-currents and with little tendency to rupture

55

6o

of the seal, since the discharge is spread out
over a large or extended area and does not
tend to pass to the leading-1n wire at any par-
ticular point. -

Since heavy currents and currents of large
potential may be used, I am enabled to make
a tube of very great length and to render the
whole contents thereof luminous, and I am
also enabled to secure from air or other stable
gas rarefied to the proper extent a very high
degree of luminosity.

I prefer to use the form of carbon known
as * graphite,” but do not limit myself to

65 the same, nor do I limit myself to the use of

leading-in wire 1s sealed.

After drying the end sec-

carbon 1n any of its forms, but might em-
ploy a metallic coating or a coa‘;ing of other
condueting material, Lhough I prefer to use
carbon, because it is freer from occluded gases

or may be so treated as to be free from the
same. This form may be used to advantage
in both terminals of the lamp and is suitable
for either alternating or continuous currents,
although 1n general the lamp is best opemtul
by "lltel IlELtlI]G' currents.

In Kig. 1 the.coatmg 158 shown applied to
the inside of the glass inclosure in which the
Tt might, however,
be applied to the surfaces of
olass structure, as shown in Fig. 8, wherein
5 indicates atubular or other form of a piece of

glass supported upon a stem 6, through which

the leading-in wire passes after the manner
usually employed with incandescent electric
lamps. The piece of glass 5 or other mate-
rial may be a section of tubing having its in-
terior surfaces coated with the carbon or other
conductor, as already described, or said tube
may have such carbon coating eztended around
overtheedge of the mouth of the tube and over
the whole or a part of its exterior surfaces.

As will be obvious, leading-in wires might
be taken out through the side of the tube in
direct union with the coating upon the exte-
rior of the tube 5.

What I claim as my invention is—

1. In an electric lamp wherein the illumi-
nating agent consists of a luminous gas trav-
ersed by electric currents and contained in a
sealed Inclosure, an internal electrode consist-
ing essentially of a thin film of carbon applied
to a non- conductmﬁ' surface but In union with
the leading-1n wire.

2. In an electric lamp wherein the illumi-
nating agent is a body of gas contained in a

translucent envelop and wherein the energy

passes by conductive action from one to the
other of two electrodes both in direct contact
with the gas, an internal electrode consisting
essentially of a conducting coating applied to
surfaces within said envelop and in direct con-
tact with the gaseous contents.

3. In an electric lamp consisting essentially
of a body of gas rendered luminous by the
passage of electric currents by conductive ac-
tion both to and from the body of gas, an in-
ternal electrode forming an adherent coatmﬂ
for surfaces within the gaseous inclosure.

4. In an electric lamp consisting essentially
of a translucent inclosure for a body of gas
acdapted to be rendered luminous by electric

currents passing by conducting action to and

from the body of gas, an internal electrode
consisting of an adherent coating upon the

olass surhces and con81st1n0 of a conduetmo‘

material in electrical union Wwith a 16‘1(11110'—111
wire.

5. In an electric lamp consisting essentially
of a translucent envelop containing a body of

gas adapted to be rendered Iuminous by elec-

a supplemental
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tric currents passing by conducting action to

and from the gas, an internal electrode con--

sisting of a conducting coating applied to the
interior surface of the wall for said envelop
and electrically united Wlth a suitable leadmo’-
In wire. -

6. In an electric lamp consmtmcr essentially
of a glass inclosure containing a gas adapted
to be rendered luminous by the passage of an
electric current, an internal electrode consist-
ing of an adherent coating of graphite in elec-—
tI‘lCELl union with a suitable-leading-in wire.

7. In an electric lamp comprising a glass

‘inclosure for a body of gas adapted to be ren-

dered Juminous by electric currents passing
by conducting action to and from the gas, a

leading-in wire extended into a thin coating

of conducting material adherent to the inte-

rior surfaces of said inclosure. |
8. In an electric lamp consisting essentially
of a glass inclosure for a body of gas adapted

to be rendered luminous by electric currents,
an interior electrode consisting of a thin layer
of graphite spread upon the inner surfaces of
sald inclosure and in electrical union or with
suitable leading-1n wires.

9. In an electric-lighting system, an elec-
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tric lamp consisting essentially of a translu-

cent tube or receptacle containing gas adapted

to be rendered luminous by the application of
electric energy, and interior electrodes at the

opposite ends of said tube respectively, each
sald electrode consisting of an interior coating

of conducting material.
Signed at New York, in the county of New

York and State of New York, this 16th day

of January, A. D. 1903.
DANIEL McFARLAN MOORE

Witnesses:
J. GALLWITZ,
E. L. LAWLER.
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