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UNITED STATES

PATENT OFFICE,

OTTO A. MOSES, OI' NEW YORK, N. Y.

VOLTAIC-ARC LIGHT.

SPECIFICATION forming part of Letters Patent No. 276,702, dated May 1, 18883,

Application filed September 13, 1332,

To all whom it may concern :

Be it known that I, Orro A. MosESs, of
New York city, in the county and State of
New York,baveinvented acertainnew and nse-
ful Improvement in Voltaie-Are Lamps, (Case
¢ A,") of which the following is a specification.

My invention relates to that class of electrie
lights known as ¢ voltaic-are lamps;” and its
object is to furnish a lamp of exceedingly sim-
ple and economical construction, with provis-
ion for automatically controlling the feed of
the carbon by meats of a solenoidal or mag-
netic governor of few parts, bus efficient in
operation, and especially adapted to be uscd
in multiple-arc systems with other lamps of
the same type, or with incandescent lights,
but also capable of being used in series or
multiple series.

To these ends the inveution consists in the
featnres more particularly hereinafter de-
seribed and claimed.

In carrying the invention iuto practice a
frame i$ used for supporting the various parts,
which may consist of two metallic sides and a
metallic bottom, for which mere rods, as otfer-
ing the least obstruction to the light, will an-
swer, united at the top or fourth side by an
insulating material,which forms the barrierin
the lamp between its two electrical terminals,
or with a metallic top plate insulated from the
rods conneeted therewith, Affixed to the top
is a hollow electro-magnet or solenoid, to whose
upper end plate is attached and projects up-
wardly a hollow tube, which may be called a
‘“protecting-tube.” Passing through the cen-
ter of the solenoid, and fitting snugly therein,
but capable of easy movement therethrough,
is a tube, whose lower end is fitted with a
holder for the upper or positive carbon,which
may be termed the ‘‘carbon-holding tnbe.”
The carbon-holder may be integral with this
tube, or a separate piece attached to it. It
consists of a screw-threaded socket, preferably
slightly tapering, and having two or more lon-
gitudinal slots. Upon it fits a tapering inter-
nally serew-threaded thimble, which tends to
cause the lower edges of the slotted socket to
press in toward each other, grasping and hold-
ing firmly the carbon. When this carbon-
holding tube is well drawn up its upper ex-
tremity passes into and is protected by the

{No model.)

protecting -tube before referred to. Within
the carbon-holding tabe is arranged the core
or armature of the solenoid, affixed to a rod or
tube supported by a spring at its upper end
from the protecting-tube in’ snch mauner and
so adjusted that the resilience of the spring
tends normally to canse the core or armature
to project a little below aud out of the base of
the solenoid ormagnet. Thiscoieor armature
is of peenliar construction, consisting prima-
rily of a rod or bar of soft iron, of smaller di-
ameter thap theinterior of the carbon-holding
tube,within which it is loeated. It is entirely
covered by what wmay e called a “Dbrush,”
consisting of iron wires arranged longitudi-
nally upon the entire exterior of the core, and
to which they are fastened at the top or middle,
the lower or both ends being free and bent in-
wardly slightly toward the axisof thecore. The
iron wires may be copper-plated toreduce resist-
ance, or a layer of copper wires may be used in
addition to the iron wires. Below or partly
or wholly within the solencid or magnet, and
within its magnetic field, is located, external
to the carbon - holding tube, a piece of mag-

netic material—such asiron, steel, or nickel—

which may be termed the “intensifier.” This
intensifier is preferably of annular shape and
sarrounds the carbon-lolding tube, and is also
preferably capable of motion to and from the
solenoid or magnet, and fitted within a case,
or playing between stops or other devices for
limiting the extent of its motion, althouglh the
intensifier may have other than an annular
shape, and, whethier annular or not, may have
a fixed position. The solenoid is placed di-
reetly in the cirenit, which is preferably a mul-
tiple-are cirenit including one or more lamps.
From the main circuit one connection is made
to the free end of the solenoid or magnet-coil,
its other end being attached to and forming
electrical contact with the inner metallic shell
of the solenoid, whence the cirenit continues
to the carbon-holding tube, passing principally
throngh the brush, which makes good electri-
cal contact for the purpose, thence to the +
carbon, to the — carbon and the metallie frame
of the lamp, to the other connection from the
main eireuit.

The operation of the lamnp thus constructed
and arranged in circuit is about as follows:
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Upon closure of cireuit the solenoid or magnet
renders both the core or armature and the in-
tensifier magnetic by induction, attracting

hem, the ring or intensifier toward its Dbase,
and the core or armature within itself and
against the stress of the spring; but the free
ends of the wires of the brush wfem ed to, being
all of one polarity, are repelled each by the
others, flyingoutwardly and impinging against
the inner side of the carbon-liolding tube, bind-
ing it between the intensifier and the brush,
so that it is lifted with them sufficiently to form
the are, and then held in that position. As
the are increases, of course, the resistance in
the lamp - circuit iucreases, diminishing the
magnetie force of the solenoid or magnet. The
parts are so adjusted relatively to cach other
that when the point of greatest desired arc has
been reached the magnetic effect of the so-
lenoid or magnet is so weakened that the brush
relaxes its Lold upon the carbon-holding tube
to some extent, which then drops by gravity
and is forced downwardly by the movement
of the core orarmature, which is depressed by
the spring until the magnetic {oree of the so-
lenoid is again restored.

Instead of having the core or armature di-
vided iuto two or more repeliing parts, it may
be of one single piece, having sufiicient lateral
movement to permit it to stiike the sides of
the tabe inclosing it and force the tube againsi
its guides. The brush form is preferred, how-
ever, since the movement is more uniform, and
better electrical contact is wade to conduct
the current to the carbon,

It will be seen from the foregoing that the
distinctive feature of the regulating mechan-
ism is the location of a magnetic core or arma-
tare within the earbon-holding tube, such
eore or armature clamping the tube and fore-
ing it to move with the core or armature, either
by theclamping action alone or assisted by the
fluid in the tube, as hereinafter stated.

The carbon-holding tube is preferably filled
with some flnid—such as glyeerine—which
serves to lubricate its interior, preventing ex-
cess of friction, regulating or slowing down
the movementof the contiguous surfaces, and
preventing any spark at the points of contacs
of the tube and Dbrosbh. The fluid also forms
a means of communicating motion from the
brush to the carbou-bolding tube, in addition
to that afforded by the contact of the bruash
with thetabe, the interstices between the brush
and tabe not being sufficiently large to pre-
vent the almost SIrnulmneous movunent of the
Lrusn and tabe.

While this general description gives & fair
idea of my invention, it may be better under-
stood by reference to the drawings, in which—

Irjigure 1 is an elevation givin g the general
appearance of the lamp; Fig. 2, a lonouudx-
nal sectlon of thelamp when notin 0pexat10n-
Fig. 3, alongitudinal section of the lamp when
in operatlon, and Tig. 4 a detailed sectional
view of the cm"bon-clmnp.

N P P/ @ represent the frame of the lamp,
of which P P’ ) maybe metallicrods ortnbeq,
while N is of insulation, and serves as a sup-
port or base for the remaining devices of the
lamp.

M is the solenoul, attached to and suppmt(.d
by or from N, Trom it§ top rises the protect-
ing-tube A, within which, and passing through
the center of the solenoid, is the carbon-hold-
ing tube B, having a clamp, T, at its lower or
free end.

Bisarranged to make a comparatively snug
fit within the heads . 2 of M, but at the same
time to be capable of easy sliding therein.

Dependent from A, but secured thereto by
the spring S, is a rod, €, passing within the

tube B, and carrying at its lower end the arma-

ture or core of the solenoid, the stress of the
spring tendivg normally to throw the freecend
of this core or armature a little beyond the
end of the solenoid, as shown in Iig. 2, The
armature or core consists of the central bar or
rod of irvon, B, whose exterior is covered by
wires ¢ ¢, arranged parallel to each other and
to the axisof E. These wires ¢ ¢ arefastened
securely together, and to 18 at the top L, in
any suitable manner, the lower ends being left
free and slightly turned in toward center of Iz,
as clearly shown in Figs. 2 and 3. As these
wires are fastened upon I& in the similitade of
a brush, the term “brush” has been applied
herein to this peculiar construction of a core
or armature.

Below the solenoid,and surrounding the tube
B, is an iron ring, I, which, becoming mag-
netie by induction from M when M is charged,
acts in turn by induction upon L, aiding or
intensifying the action of i thereon, to which,
therefore, the term “intensificr” is apphed It
is cnpnbl«u of sliding freely upon B, and its
motion is limited by either an open case, as
shown, or by stops arranged in any suitable
way.

In Fig. 4 is seen more in detail the earbon-
clamp it , being a plag which is screwed into
the free end of B, slightly tapering, screw-
threaded, and slotted, as at », in several places,
whileTis a thimble tapering and screw- thread-
ed, so that as it is screwed upon IR it forces to-
gether the lips or jaws formed by the slotting
of I, causing them to grasp the carbon,

I find it desirable to fill the tube B nearly
to its top with some viscous liquid, like glyc-
erine, for the reasons hereinbefore given.

As before stated, a particular feature of the
regulator herein described is the division of
the armature or core into parts adapted to be
mutually repelled, and located within the tube
carrying the earbon, so that when repelled,
these parts shall impinge on the inside of the
tube and control its movement. Tor this pur-
pose the brush, core, or armature shown is an
excellent type, but ouly a type, as its mechani-
cal consfruetion, in order to avail of the prin-
ciple of magnetic repulsion existing between
similar polarities, may be greatly varied, and,
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in fact, there are many ways in which an arma-
ture or core acting in same method may be
made, all of which, for the purposes of this
case, are equivalents of the form shown.

The circuit-connections in the lamp are as
follows, 1 2 being the connections from the
lamp to the main cireuit: Connection 1 leads
directly to the coil of the solenoid, the other
end of which coil is electrically connected to
the interior metal wall of the solenoid at 3.
As the heads % I of the solenoid impinge on
B, there is electrical connection between them,
and from B to the upper carbon, when the
parts are in the position shown in Tig, 2. The
current also passes through the brush and lig-
uid to the tube B. When, howerver, the parts
are in the position shown in Fig. 3 the princi-
pal part of the current flows through the brasl,
which makes good electrieal contact with the
tabe. From B the circuit is through upper
carbon, O,tolower carbon, O, forming the arc,
thence by Q P’ to 2 and main ecircnit. When
the lamp is not in operation the parts are in
the position relatively to cach other shown
in Fig. 2, the ring F resting at its lower limit
of movement, while E is protruded from the
solenoid by action of S, the wires ¢ ¢ lying in
their normal position against the core 1. Cir-
cait now being closed, M renders I, ¢ ¢, and
Fmagneticbyinduction,theactionof F,inturn,
upon K ¢ intensifying the action of M thereon.
¢ ¢ immediately repel each other, impinging
firmly against the interior of B. At thesame

. time F is drawn up toward M, while E i3 at-
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tracted within it, ceeking to place itself in a
neatral position, the effect being that B is
lifted with E, so that the carbons are sepa-
rated and an arc formed. As M is directly in
the circuit with the carbons, the magnetic ef-
fect of the current therein is directly affected
by the resistance at the are, which of course
increases as the arc inereases by consumption
of the carbons. This finally reaches such a
point that M cannot hold K against force of
3, while ¢ ¢ loosen their hold upon B. There-
upon B is forced downwardly by its own
weight and the action of the spring through
the core and fluid until the magnetic effect of
M is restored by the diminution of resistance
effected by proper curtailment or relighting
of the-arc, dne to this dropping of B. There-
upon ¢ ¢ again fly out and hold B firmly. The
relative movements of It and B are made regu-
lar and smooth by the liquid within B, while
the liguid prevents any sparks and oxidation
due to sparks at the contacts between e and
B, and also serves to communicate motion
from E to B.

This constraction forms a lamp exceedingly
simple, involving very few parts, regular and
efficient in action, and especially adapted to
be used in multiple-arc cirenits and in systems
where incandescing lamps are used.

What I claim is—

[#:)

1. In a voltaic-are lamp, the combination,
with a solenoid or electro-magnet and its core
or armature, of & carbon-carrying tnbe inter-
posed between them, and within which the
core or armature moves, sabstantially as set
forth,

2. In a voltaic-are lamp, the combination,
with a solenoid or electro-magnet, of a carbon-
carrying tube and an armature or core located
within sach tube and clamping against the
sides of the same, substantially as set forth.

3. The combination, with a solenoid or elec-
tro-magnet and a carbon-earrying tube, of a
divided core or armature, the parts of which
repel each otlher, said divided core or arma-
ture being located within the carbon-carrying
tube and elamping against the sides of the
same by the action of the repelling parts, sub-
stantially as set forth.

4. The combination, with a solenoid or elee-
tro-magnet and a tube within the same, of a
core or armature located within said tube, said
core or armature being composed of a central
body and surrrounding wires whieh repel each
other and the body, substantially as set forti.

5. In a voltaic-are lamp, the combination,
with a solenoid or electro-magnet and its core
orarmatare, of a carbon-carrying tube contain-
ing fluid, within which the core or armature is
placed, substantially as set forth.

6. In a voltaic-arc lamp, the combination,
with a solenoid or electro-maguet and a mov-
ing carbon earrying tube containing fluid, of
the core or armature of such solenoid or mag-
net, located within such tube and flwid, the
tube being moved by the core through the Huid
when-not in contact with such core, substan-
tially as set forth.

7. The combination, with an electro-magnet
or solenoid, a earbon-carrying tube, and an ar-
mature or core within such tube, of an intensi-
fier external to the tube, substantially as set
forth.® _

8. The combination, with a solenoid or mag-
net and itsarmature or core placed within the
carbon-earrying tube, of aring placed outside
of the tube, acted on by induetion from the
solenoid or maguet, and assisting in action
upon the armatare or core, substantially as set
forth. :

9. In a voltaic-ave lamp, the combination of
a solenoid or electro-magnet, a protecting-tube
rising therefrom, a carbon-carrying tube pass-
ing throngh thesolenoid and within the protect-
ing-tube, and a rod suspended by a spring from
the protecting-tube and supporting the core
or armature within the carbon-carrying tube,
substantially as set forth. :

This specification signed and witnessed this
Sth day of Angust, 1852,

GCTTO A. MOSES,

Witnesses:

H. W. SerLy,
Epwarp H, Pyarr.
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