. WESTON. 2 Sheets—Sheet 1.
Electric-Light.

No.‘210,380. - ' Patentedk Nov. 26.,.187_8.*

Lrgure 1,

.
e wTERE by RN ol SR . . e e PP skl — ekl skes m—s s oy R MR Ema
L ]
LYF 4 &} L [ ¥
* nr* !

— g — o E—— L E—— ey S E—— e . R o e e e — m—
L}

. A3 . - XK)\)\M\‘
\N\X\\m =™ et

N. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D C.




| 9 Sheets—Sheet 2.
E. WESTON.
Electric-Light.

Patented Nov. 26, 18783.

No. 210_,380. y
v '

Lrgure Z.

o iy
- - ™ r —n =
E ¥ L e A el e AT et el s el ke T T
] I|I,'l.-.-"...-.--.l.— —"".-“ar-l.-.- -..-.l..—:‘r‘-_-:h . —_ - . i . ' .
"T LA i".:"'"l"'*“ l'*" N h;-'f: F "1 ‘t.' L .:‘ ‘.. lh-'i‘ -I'::q.l‘.-. '-“ T .
J i - ' - d = & 4 - -

3 -
4

o
el

r.'.‘l'r LLI ..J" = L '1'-
LA P =
P R LSRR L
: - -y r‘ Fh - .l’ -
byt L] ]
-y .'._- s 1 ,
L TALE
(L
nk "
SR T B L
. -
]

— o e B —I‘ — e
b — -— iL
el ; - i1 TL -
o R Ty
Y ;l.*‘ .':'“*"':[ +'. 1 ‘] — -
qrﬂ-

A I

F
AU I

b L LN 1]

"

| “Il
R

WEERIL N
] = I J

R . Iy ' .
LIV . Tooretisse.

N. PETERS, PHOTO.LITHOGRAPHER, WASHINGTON, D G,




-

UNITED STATES PATENT OFFICE

EDWARD WIESTON, OT NEWARK, NEW JERSEY, ASSIGNOR TO WESTON
DYNAMO-ELEECTRIC MACHINT COMPANY, OF SAMIE PLACKE.

IMPROVEMENT IN ELECTRIC LIGHTS.

Spectfication forming part of Letters Patent No. 210,380, dated November 26, 1878; application filed
November 4, 1878.
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CASE No. 2.

To all whom it may concern :

Be 1t known that I, EDWARD WRSTON, of
Newark, New Jersey, have invented certain
Improvements in Apparatus for the Produc-
tion of Ileectric Light, of which the following
18 & specification:

My improvements are of twofold character.
They relate, first, to devices for introducing
into the electric are a conducting-vapor, whieli,
by lessening the resistance between the points
of the electrodes, affords an effectual means of
retaining the arc in a preseribed path between
the electrodes, and by its combustion increases
the illuminating power of the are; and, see-
ondly, to the combination, with electric-light
apparatus in which the arc varies in position,
of an automatic igniter.

1he first part of my invention consists in
the application to, and consequent combina-
tion with, one or each of the electrodes of an
electric lamp, candle, or torch, but preferably
with the positive electrode only, of a cylinder
or stick of’ any material, which, although not
placed between the electrodes, is capable of
being siowly volatilized by the Leat of the
clectric arc, and which, when volatilized, af-
fords a vapor of Dbetter conduetivity than the
carbon particles, which vapor, by its combus-
tion, effects the lluminating qualities of the
arc, and by its passage to the negative elec-
trode fixes and defines the path in which the
arc 1s maintained.

1 may embody this invention in an electric
toreh composed of two stationary carbons or
electrodes fixed in relatively parallel positions,
and respectively connected with the opposite
poles of a battery or other source of electrie-
ity; and I may also embody it in the tilting
etectrode-lamp which forms the subject of my
application for a patent filed September 28,
15783, designated as Case No. 1, as will more
tully appear from the subjoined deseription.

The second part of my invention consists in
the combination, with the electrodes of an
electric lamp, candle, or torch, of an igniter,
composed, preterably, of a stick of carbon, and
made, by the action of gravity or a spring,
when the are 18 extinguished, to enter between
the points of the electrodes, and by partially
bridging the gap at that point to re-establish

I the are, and thereupon, by the preponderatin o

action upon it of an electro-magnet polarvized
in cousequence of the re-establishment of the
current, made to withdraw from proximity
with the ends of the electrodes.

The accompanying drawings, representing
apparatus embodying my invention, are as
tfollows: Figure 1isa side elevation of an elee-
tric torch provided with an automatically-op-
erating igniter. Tfig. 2 is a front elevation of
the same. Tig. 3is a top view.

The apparatus shown in the drawings con-
sists of an electric toreh composed of two sta-
tlonary carbon sticks or electrodes, A the posi-
tive electrode and B the negative clectrode,
insulated from each other, and supported in
respectively parallel positions in suitable hold-
ers ¢ and b, properly affixed to the base G,
and respectively connected with the opposite
poles of a battery or other source of eleetrieity
by the Iine-wires «’ and . Included in the
circuit Dy proper connection with one of the
line-wires is the helix of the electro-magnet C,
which, when polarized, attracts the armature
¢, affixed radially to the hub D, pivoted in a
post, d. Attached to the hub D are suitable
Jaws for holding theigniter I8, which is a stick
made of carbon or any other suitable conduct-
Ing material. When the clectro-magnet is
polarized the igmiter-stick, it will be seen, is
rocked backward away from the stationary
electrodes, as shown in dotted lines in Iig, 1.
When the magnet is depolarized the lever 1D
1s rocked in the opposite direction, and the
igniter-stick T is tilted forward between the
points of the stationary electrodes, as shown
by the solid lines in IFig. 1, by the action
of the spring ¢. 'When so tilted forward the
1gniter partially or wholly bridges the gap be-
twween the points of the stationary electrodes,
and by diminishing the resistance causes the
eleciric arc to be established at that point.
1The 1mstant the electric arc is established the

-

electro-magnet C becomes polarized, and, ex-

erting a force preponderating over that of the
spring e, attracts the armature ¢, and hence
tiits the 1gniter away from the points of the
electrodes. So long as the are continues the
electro-magnet remains polarized, and when
the light 1s extinguished from any canse it ig
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converted into an electric lamp. In the latter

" nected with the positive pole of a battery or

electrode is mounted in the jaws D’ of the

- magnet, as before.

1o the electrodes for the re-establishment of the

~ the electro-magnet will be insufficienf to over-

- is enlisted to move the igniter in one direction,

forexample, of so-called *“lime glass,” or of com-

immediately re-ignited by the tilting forward
of the igniter in obedience to the action of the
spring e. | o
It will be seen that this part of my inven-
tion is applicable to that class of electric can-
dles in which the electrodes are placed paral-
lel to each other, and are separated by a fusi-
ble insulating material; and it will also be
seen that by using only one stationary clec-
trode, and by substituting the other electrode
in the place of the igniter, the apparatus 1is

caseoneelectrode—as, forexample,the positive
electrode A—is stationary, and is suitably con-

other source of electricity, while the negative
rocking Iever, and is provided with a connec- ;

tion with the negative pole of the battery by
a wire which includes the helix of the electro- |

Those who are familidr with the subject will |
readily perceive that there are various ways
in which the operation of the automatic igniter
may be governed by the current other than
thatwhich I havechosenforillustration. Thus
the functions of the electro-magnet and spring
may be relatively reversed. The force of a
spring or of gravity may be made to withdraw
the igniter from proximity with the electrodes,
and the force of an electro-magnet or electro.
helix may be employed to move the igniter up

arc when required. To effect this result the
line-wires will be connected directly with the
two electrode-holders, and the electrode-hold-
ers will be connected by a differential circuit
containing the electro-magnet or electro-helix, |
and also containing a rheostat of suitably-pro-
portioned resistance. In thiscase theforce of

come the force of the spring, excepting when,
by the extinguishment of the arc, the entirecur- |
rent is compelled to pass through the difter-
ential circuit. Instead of using an electro-
magnet, two helices or coils may be employed,
one being fixed in position and the other being
attached to the rocking arm of theigniter. In
this case the action of a spring or of gravity |

and the force due to the polarization of the
helices or coils tending to alter their positions
relatively to each other acts upon the igniterin
the direction opposite to that in which the
spring acts. ' |
It will be seen, on reference to the drawings,
that the positive electrode A is provided upon
the side farthest from the negative electrode
with the rod or stick F, which is cemented or |
otherwise secured in the longitudinal groove f
formed in the side of the electrode. This rod
or stick may be made of various materials—as,

pounds of infusible earths and metallic salts,
silicates, double silicates, mixtures of the sili-
cates with other salts of metals, fiuorides, dou-
ble fluorides, mixtures of the double fluor-
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ides, fusible oxides, or combinations of the
fusible oxides with the silicates, the require-
ments, so far as the material is concerned;be-
ing that it shall be capable of volatilization

when placed on the outer side of the elec--

trode to which it is attached, and that its
vapor shall be of greater conductivity than
the vapor or particles of carbon disengaged

| from the carbon electrodes. The foreign ma- -

terial added to the carbon may be incor-
porated into the electrode by being mixed

with the carbon of which the eleetrode is com-

posed, or it may be introduced into a tubular
carbon ; butIhave found it best to place it in
a groove formed longitudinally in the side of
the electrode, as shown. When the foreign
material is applied to the positive electrode
only the positive. electrode is made of about
twice the area in cross-section of the negative
electrode. | S
One of the essential features of this part of

my invention, considered by itself, and with-

out reference to the igniter, consists in placing

the stick I upon the side of the positive elec-

trode opposite to the side adjacent to the nega-
tive electrode; and the object of this arrange-

ment is to insure that the vapor generated

from the material composing the stick I, by

the heat of the electrie arc, shall be obliged to

pass over the upper end of the positive elec-

“trode in order to reach the negative electrode,

and hence that the path of least resistance
shall be definitely fixed in a curved line the
crown of which is slightly distant from the
electrodes, so that the electrodes will burn
evenly at their ends, and there will be no pos-

sibility of a change in the position of the arc

by which it shall be established otherwise than
at the ends of the electrodes.

So-called electric candles haveée heretofore
been-made with parallel electrodes which have

been insulated from each other by having in--

troduced between and around them a fusible

material, serving as a shield, which prevented

the combustion of the carbon electrodes until,
by the heat of the are, such material was
melted and cleared away from the points of
the carbons, setting them free as the wick of

a candle is set free when the wax of which 1t

is composed is melted ; and it has also hereto-
fore been proposed to incorporate into the in-
sulating material so employed certain sub-
stances which, by their combustion, would
change the color or shade of the light.

It will, of course, be seen that my igniter

can be as readily employed with such candles

as it can be with my electrie torch, which dif-
fers from the electric candles heretofore used,
first, because, considered broadly, 1t- consists
in the combination, with one or both of the
electrodes, of a material which, when vola-
tilized, affords a vapor of greater conductivity
than the vapor of carbon; and, secondly, be-
cause the foreign material which I combine
with my electrodes is placed on the outside of
one or both of the electrodes, and not between
them, being so placed for the purpose of main-
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taining the arc in a curved path slightly dis-
tant from the points of the electrodes, as I
have explained. This part of my invention
greatly inereases the steadiness of the light,
and may be embodied in my electric torches,
which are constructed of two stationary elec-
trodes In electric lamps in which one or hoth
of the cleetrodes are movable, and especially
1n 1y tilting electrode-lamy.

L claim as my mvention—

1. In an electric lamp or torch, the combi-
nation of one ovecach of the electrodes with a
rod or cylinder composed of lime glass or
other material the vapor of which is combus-
tible, and is of greater conductivity than the
vapor of’ carbon, substantially as and for the
purpose set forth.

2. An electric torch composed of two sta-
tionary electrodes fixed in relatively parallel
positions, and respectively connected with the
opposite poles of a battery or other source of
celectricity, and having eemented or otherwise
attached to the outer side of one or each elec-
trode a rod or cylinder of lime glass or other
material the vapor of which is combustible,
and is of greater conductivity than the vapor
of carbon, substantially as and for the pur-
pose set forth. |

o. In combination with an electric lamp,
candle, or torch in which the position of the
arc 18 varied by the combustion of the elec-

A

| trodes, an automatic igniter composed of a
7 >

movable conducting body, a spring, and an
electro-magnet, the helix of which is included
in the circuit which supplies the current for
the are, the spring operating to move and hold
the igniter against or between the points of
the electrodes when the are is extinguished,
and the electro-magnet operating to move and
hold the igniter away from the points of the
electrodes when the arc is established, sub-
stantiaily as deseribed.

4. In combination with the negative elee-
trode B, of an electrie lamp or torch, the pos-
1tive electrode A having twice the area of the
negative electrode in cross-section, and being
provided with the longitudinal groove f, in
which is cemented or otherwise secured the
stick If of lime glass or other material, as and
for the purposes set forth.

0. Broadly, in combination with an clectrie

candle or torch in which the position of the -

arc 1s varied by the combustion of the elec-
trodes, a movable igniter having a variable
range of motion automatically governed in
its operation by the current, substantially as
described.

EDWARD WESTON.

Withesses:
1f. M. QuIMBy,
V. L. STEVENSK.
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