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Be it known that I, CHARLES 'REDERICK
BECK, of Paris, in the Republic of France,
have invented certain new and useful Im-
provements in Electrie Lamps.

The following is a specification of my said
improvements, reference being had to the ac-
companying drawings, wherein—

TFigure 1 represents a central vertical sec-
tion through a lamp embodying my invention.
Figs. 2 and 3 are horizontal sections on the
lines z « and y y, respectively; and Fig. 4 isa
central vertical section through the lamp-
globe, showing a modified arrangement of the
clectrodes.

In an application of even date herewith
filed by me in the United States Patent Office
I have described and claimed improvements
in the art of electric lighting, which consists in
subjecting comminuted particles of solid ma-
terial to the action of an electric discharge in
a confined inert atmosphere, said particles be-
ing supplied to and maintained in the path of
discharge by suspension in said atmosphere.

One advantage of my said improvement is
that the electric sparks yielded by an ordinary
galvanic battery and induetion-coil,when utii-
ized in the manner deseribed, will produce a
steady and intense light, and I am thereby
enabled to employ a comparatively weak cur-
rent of electricity, thus not only effecting
great economy in the production of the light
itself, but permitting the embodiment of the
source of electricity as well as the lamp proper
in a compact form.

The present invention claimed herein re-
lates to an apparatus suitable for carrying out
said system; and it consists, primarily, in the
combination of the following elements, viz: a
closed translucent envelope or globe charged
with a chemically-inert gas, and containing
also a quantity of comminuted refractory ma-
terial which possesses proper electrical resist-

ance to hecome incandescent when subjected’

to the action of an electrie discharge, one or
more pairs of electrodes within said globe,and
having connections leading to an exterior
source of electricity, which consists of a gal-
vanic cell, condenser, induction-coil, and a
cireuit-breaker suitable for inducing a rapid
suceession of discharges or sparks between
said electrodes.

The details of the invention relate, chiefly,
to the convenient embodiment of the lamp in
portable form, and will be hereinafter pointed
out.
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In the drawings, A, Fig. 1, represents a -

glass globe, preferably constructed in the or-

" dinary manner, in which globes for incandes-

cent electric lamps are made, and having the
usual aperture at the point d for exhausting
the contents. Within the globe are the elee-
trodes, consisting of platinum balls, ¢ ¢/, pro-
vided with platinuim wires, b ¥, respectively
which pass out through the bottom of the
globe, those portions of the wires b b’ which
are within the globe A being insulated by
glass sleeves ¢ ¢, respectively, which are her-
metically sealed at one end to the surface of
the globe, and at the other to the neck or base
of the electrodes ¢ «’. The atmosphere of the
globe A having been exhausted by any suita-
ble means—such as, for ingtance, an ordinary
mercurial pump—TI introduce into the interior
a quantity of pure and perfectly dry charcoal
reduced to an impalpable powder, (indicated
by the dotted surface ¢,) and then charge the
remainder of the globe A with nitrogen gas
rarefied to about one-half its normal density,
and allow a very small quantity—in fact, a
mere trace—of metallic mercury in the form
of vapor to enfer therewith. I deem nitro-
gen gas best adapted for this use, beecause,
while affording a suitable medinm for sus-
pending the solid particles in the path of the
electric discharge, it is chemically inert, or
incapable of injurious action upon the sur-
rounding elements, and permanent, or not de-
composable under the action of electricity.
Any other gas or vapor possessing these char-
acteristics and affording a suitable vehicle for
the solid particles might, however, be substi-
tuted. The vapor of metallic mercury intro-
duced in the exceedingly minute quantity
mentioned I have found to enhancé the op-
eration of the lamp, probably by increasing
the conducting-power of the atmosphere with-
in the globe. The charcoal which I consider
best adapted to the purpose is that made from
loose cotton or ‘‘ batting”’ purified and dried
as perfectly as possible and reduced to an im-
palpable powder. Calecined magnesia or other
suitable oxide in a comminuted state may also
be used as the incandescent medinm. After

60

7

tn

8o

85

90

95

I0Q




wm

10

IS

2C

o
(933

35

I
1

35

00

05

Mo
5 Mg,

W

charging the globe ag deseribed, I seal it her-
metically, as shown at f, and mount it upona
suitable base, V, supported by a metallicshell,
L, which serves to incloge the induction ap-
paratus. The lower portion of theshell Lfits
snugly within the top of the jar or vessel B,

containing the galvanic cell, and rests, as
shown, upon the rim of the jar B. The ‘ele-

ments of the galvanic cell (represented by C
and Z) are suspended from a vuleanite disk,
It, by screw-caps G H, respectively, and may
be also braced at their lower ends by means
of an annulaxr plate, E. The disk I*is secured to.
the depending rim of the shell I, to which is
also attached, at a slight distanceabove, asec-
ond disk, I, also of vuleanite, and supporting
a condenser, J. The condenser is formed in

the ordinary manner of alternating sheets of

metallic foil and insulating material, the de-
tails of whieh, being well understood, need
not be particularly described. The wires ¢ m
{rom the galvanic cell pass through the disks
I and L, and are connected with the condenser
in the usualmanner. Abovethe condenser is
a vuleanite cap, N, which fits within the shell
L and supports the induction-coil K and au-
tomatic cirenit-breaker u, which maybe of any

“of the well-known forms bmtablb for produc-

ing a rapid suceession of discharges or sparks.
Wires o w lead fromthepolesof the condenser
J through the cap N to terminal points » p,
respective]y, mounted upon the cap N, and ad.
Jacent to said points are two other terminal
points, R P, respectively,which are connected
with the primary of the induction-coil. The
circuit between the points R’ and » and be-
tween P and p is established or broken at will
by means of a switeh consisting of a segment
of vule anite, M, on the under blde of Whlch
are two strips of copper, W W', respectively.
The segment M is mounted upon a handle, s,
which pxojeets out through an opening, ¢, in
the shell L, and is p1v0L0d at T. When the
switeh is in the central position indicated in
2, the civeuit with the coil K is estab-
lished by means of the strips W W’; but by
turning the handle sin either dn ection the eir-
cuit is bm]mn The wires ¢ ¢, leading to the
electrodes « o, are connected by means of the
binding-posts & & with the secondary coil.
The Uad\" wic battery which produces the
currentay beofany of the well-known types,
and I therefore do not deem it necessary to
give a detailed description thereof. The use
of a fdry pile”” is, however, advantageous
when the lamp is infended to be pmmble
The operation of the apparatus is as follows:
The switch M being turned so as to establish
the cirenit, and the battery having been set in
operation, a rapid succession of (hseh'mro es or
sparks takes place between the electr odes ada,
This action induees a eirenlation of the atmos-
phere within the globe A, disturbing the fine
particles of C'L]‘bOll and c'uxymn them in sus-
pension into the path of the electric discharge.
They are there located by the passage of the
current, and as the eirculation continues and
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the particles are repeatedly subjected to this
action their temperature rises, so that ulti-
mately those at any given moment in the path
of the discharge become temporarily incan-
descent, plesuntlnn the appearance of o Iumi-
nous mist of great brilliancy, and if the sue-

cession of the discharges be sufficiently rapid.

the effect is that of a fixed light.

I contemplate various modifications in form
and arrangement of the apparatus above de-
seribed. Thus, in Tig. 4 the electrodes «* «'
are arranged in a vertical line within the globe
A’, their respective connections * O* being in-
sulated by the sleeves ¢’ ¢’ and the powdered
material ¢ being disposed around and upon
the lower electrode, a'. S0, also, two or more
pairs of eclectrodes provided with suitable
sources of electric supply may be arranged
within the same globe. Ithercfore do notde-
sire to limit my claim to the precise form and
arrangement, specified. Furthermore, I am

aware that it is not new to produee flashes of

light by passing an electrical discharge through
rarefied gases confined in a transiucent enve-
lope, as in the case of the well-known Geissler
tubes; and I am also aware that the brillianey
of the ordinary arc light hetween carbon points
is commonly attributed to the passage of in-

candescent particles between the polc% The
former of these methods differs from my in-
vention, in that the atmosphere of the Creissler
tubes, &c., has not been charged with the solid
particles necessary for. the production of an
incandescent medium, and in the case of the
arc light the movement of the particles is not
only due to a different mode of operation from
that of my method, but involves, essentially,
the gradual consunlpmon of the electrode it-
self, so that the action cannot be permanent,
Whereas in my invention the solid material,
having been previously comminuted, under-
goes no change in use. I therefore disclaim
the methods and apparatus of which, on the
one hand, the Geissler tube and on the other
the simple electric arc between carbon-poles
are the type.

Having thus described the nature and ob-
jeets of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. In an electric lJamp, the combination of

the following elements: a closed transiuncent
envelope or globe charged with o chemically-
inert gas, and containing also asupply of com-
minuted refractory material eapable of being
rendered incandescent by the action of elee-
trical discharges, a pair of electrodes arranged
within said globe, and provided avith eonduet-
ing-wires which extend outside thercof, and a
suitable induction apparatus connected with
said wires, the whole operating substantially
in the manner set forth.

2. Thehereinhefore-described portable elec-
tric lamp, consisting of the following elements
in combination, viz: a jar or vesscl contain-
ing a galvanie cell, a condenser mounted therve-
on and in eireuit with the poles ol said cell, an
induetion-coil and civeuit-breaker,also mount-
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~ed upon said vessel, and having a suitable

switch for establidhing and interrupting eir-
cuit with said condenser, and a closed translu-
cent globe, also mounted upon said vessel, and
containing a pair of electrodes connected with
the secondary circuit of said induction-coil,
said globe being charged with a chemically-
inert gas and with a supply of comminuted

refractory material capable of being rendered
incandescent by the electric discharge, the to
whole arranged and operating substantially as
set forth.

CH. F. BECK.

Witnesses:
J. W. DOUGLASS,
SAML. S. HOLLINGSWORTH.




