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Be it known that I, EDWARD WESTON, of
Newark, New Jersey, (Case No.1,) have invent-
ed certain Improvements in Ilectric Lamps, of
which the following is a specification.

My improvements relate to devices tor regu-
lating the distance between the points of elee-
trodes of cylindrical or prismoidal form used
in the production of electric light; and my in-
vention consists, first, in mounting the elec-
trodes 1n tilting holders, preferably geared to-
ogther, whereby the electrodes occupy nearly
parallel positions, and are made capable of
oscillation in the same plane; secondly, 1n
forcing the points of the electrodes together
by means of a spring, and in separating them
by means of an electro magnet whose attrac-
tion, when highly polarized, by reason of the
diminished resistance when the electrodes are
near together, 1s sufficient to overcome the
foree of the spring; thirdly, in combining with
the spring a curved lever or cam, by means

of which the action of the spring upon the
tilting electrode-holder is varied to correspond

as nearly as possible to the variable attract-
ive force of the magnet upon the armature in
the different positions which the armature oc-
cupies as the electrodes diminish in length;
fourthly, in so mounting my electrodes that
they project laterally irom a vertical plane.

The accompanying drawings illustrate an
electric lamp embodying my present inven-
tion, and also a lamp in which one electrode
only is mounted in a tilting holder. The lat-
ter feature I am about to make the subject ot
a separate application for a patent, which I
shall designate ¢ Case No. 3.7

Figure 1 is a side elevation of an electric
lamp provided with one stationary and one
tilting electrode, projecting laterally from a
bed-plate which is supposed to be atfixed to
a vertical wall. Ifig. 2 1s a front elevation of
Ifig. 3 is a side elevation of a lamp
mounted upon a horizontal bed - plate, and

having both electrodes supported in tilting

holders. |

In Figs. 1 and 2 the heavy black line A rep-
resents the surface of a vertically-placed board,
or of a wall to which the various parts of the
lamp are bolted. The stationary electrode-
holder B, provided with a binding-post, b/, 13

bolted to the lower part of the board A, and
terminates at its onter end in a sleeve, B?, for

- receiving the end of the stationary electrode

C, which is clamped in position by the press-
ure of the set-screw 3% upon the gib B%, intro-
duced into the sleeve between the electrode
and the end of the set-screw. The otherelec-
trode, D, is supported at 1ts inner end in &
similar sleeve, E, affixed to the end of the le-
ver B/, pivoted upon a standard, I, project-
ing laterally from a metallic plate, If, which
is holted to the vertically-placed board A.
Immediately above the standard I£*1s a longer
standard, G, also bolted to the plate I, pro-
vided at its outer extremity with an adjusting-
serew, 3/, the inner end of which 1s linked to
one end of a spiral spring, g. The opposite
end of this spring is connected by means of
the link ¢’ to the end of the curved arm or
lifter ¢2, the upper end of which is affixed by
means of the pivot ¢° to the outer extremity
of the laterally-projecting standard g¢*. "The
upper and longer end of the lever HE’ rides
upon the curved face of the lifter g%, and when
subject to the preponderating action ot the
spiral spring ¢ the upper and longer end of
the lever is rocked outward, thus bringing the
point of the movable electrode down upon the
point of the stationary electrode.

The separation of the points of the elec-
trodes is effected by the rocking of the lever
in a contrary direction when the force of the
spring is overcome by the attraction exerted
by the electro-magnet II upon the armature
h, which is transversely affixed to the upper
end of the lever L.

The electro-magnet H is supported in an
inclined position, and consists of two parallel
cores suitably surrounded by helices, and af-
fixed at their upper ends to the iron bridge H’,
which is bolted to the plate If.

It will be seen that a plane bisecting the
axes of the electro-helices and cores also bi-
sects the axis of the pivot upon which the le-
ver 1 turns, and the armature £, instead of
moving directly toward the cores when the
force of the magnet preponderates over that
of the spring, moves in an arc of a circle
across the magnetic field in front of the cores,
from the outer edges of the cores toward the
plane bisecting the center of the cores.
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This mode of effecting the movement of an
armatare by the attractive force of an electro-
magnet is not new, nor 1s 1t new to oppose to
the attractive force of an electro-magnet so
exercised upon a swinging armature the force
of a spring acting directly upon the object to
which the swinging armature is attached ; but
inmy invention the spring acts indirectly apon
the object to which the armature is attached
through the curved lever or Ilifter ¢*; and it
will be seen that the end of the lifter ¢° as the
armature approaches the center of the core,
moves farther than that portion of the lever
immediately opposite the end of the spring,
so that the spring is not only excessively elon-
gated, butis given an increased leverage upon
the armature-carrier by the changing of the
point of contact between the lifter and the car-
rier or lever I/, This part of my invention
consists in making the rate of increment 1n
the force exerted by the spring correspond to
the rate of increment in the force exerted by
the magnet as the armature approaches the
center of the magnetic field. In other words,
I increase the resistance which the magnet
has to overcome exactly in proportion as the
magnetic attraction 1s increased by the near-
ing of the armature to the center of the mag-
netic field.

action upon the armature irrespective of ifs
position, is created by the shortening of the
carbons as they are consumed. Ior example,
1n starting the lamp electrodes thirty inches
long may be inserted in the holders, and the
armatare will then occupy the position in
which 1t 1s nearest to the center of the mag-
netic field, where the attractive force upon it
of the magnet will be highest, and where,
therefore, the greatest resistance of the spring
must be exerted. As the electrodes are con-
sumed and shortened in length the armature
stands tarther from the center of the magnetic
field, where 1t 1s less energetically attracted
by the magnet, and must therefore be sub-
jected 1o a less degree of force in the contrary
direction to enable 1t to yield to the weaker
force of the magnet. This objectis effectually
accomplished by means of the curved lifter ¢,
to which the spiral spring i1s attached, and
which acts upon the armature with a progress-
1vely shorter leverage as the electrodes dl-
minish in length.

One end, I, of the coil surrounding the cores
upon the electro-m&gnets 1s electrically con-
nected with the iron bridge H’ by means of
the binding-screw 1/, and hence has a contin-
uous metallic connection with the lever L.
The other end, 4, of the coil is connected with
the binding pest J, which 1s secured to the
vertical bom d A.

The line-wires from a battery or other source
of electricity are respectively connected with
the two binding-posts B’ and J, and the cir-
cuit then embmceb the colls qurroundnw the
cores of the electro-magnet, the metallic pla,te.

The necessity for this balance of
forces, which results 1n securing uniformity of

.

nected as to move together.

I, and the metallic parts which are secured
thereto, and, finally, the lever 1&/, the electrodes
D and O, and the stationary electrode-holder
B, with its binding-post I3/,

T]lc modlﬁmmon of my invention shown in
I'1g. 3 consists 1n providing both electrodes
mth tilting bolders, and exhibits a duplication
of the electro-m agnet, the spring and the com-
pensating mechanism, and the rocking-lever
I¥/, which have been already described.

In the apparatus shown in Ifig. 3 the vari-
ous parts are represented as affixed to a hori-
zontal bed-plate and the electrodes as extend-
ing upward in a nearly vertical direction.

The duplication of the magnet and spring
will not ordinarily be necessary, as a single
magnet, as shown in Ifigs. 1 and 2, will have
sufficient force to effect the tilting of both
electrodes when they are so geared or con-
A very conven-
ient mode of so gearing them is sihown in Ifig.
3, where a segment of a gear, K, 1s affixed to
the end of the lever B2, and meshes into a sini-
lar segment of a gear, K/, supported upon the
outer end of the swinging arm L, but separated
therefrom by the insulating material K2

When but one magnet 1s used for operating

the two tilting electrodes the arm L is cut off,
y 95

as shown Dby the dotted lines L/ I/ in Kig. 3
and is pivoted upon the end of the standard
B, which 1s electrically connected with the
binding-post B/, the duplicate magnet and du-
plicate compenba,tm o mechanism bem o 1n this
case omitted.

It is obvious that there are various modes
in which the two tilting or rocking electrode-
holders may be so geared or connected as to
move together; and 1 do not, therefore, confine
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myself to the specific mode shown, this part of 105

my invention being present, Wheu two tilting
or rocking holders are so connected and ar-
ranged that the electrodes are supported in
the same plane, and are capable of being so
tilted as to move their outer ends to and from

each other by a force applied to one only of

the rocking or tilting holders.

I have found that the apparatus shown in
FFigs. 1 and 2, where one of the electrodes is
stationary and the other movable, works well
In practice; but 1t may be desirable 1n some
cases to carry forward the invention by mount-
ing both of the electrodes in rocking or tilting
holders, and the structure shown in Fig. 3 1l-
lustrates two effectual methods of accomplish-
ing this purpose, to wit, either by gearing the
two rocking electrodes together and using but
one magnet and spring, or by duplicating the
magnetsand springs,in which latter caseit will,
of course, be understood that the electrode-
holders may or may not be geared together.

My apparatus may be operated with alter-
nating currents, in which case electrodes of

the same size are employed, or with a current
of constant polarity, in which case there will
be the usual difference between the sizes of the
negative elecirode and the positive electrode.
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In Fig. 1 the upper electrode, D, is repre-
sented as twice the size of the lower electrode,
C, and is intended for connection with the
positive pole of the battery.

The design in making the upper electrode
the positive electrode is to improve the bril-
liancy of the light thrown downward by pre-
venting the larger electrode from acting as a
screen for any portion of the arc.

It will be obvious that by means of my lat-
erally-projecting electrodes, and by my plac-

ing the larger electrode over the smaller elec-

trode, I am enabled to avoid the presence of
any object which would throw a shadow upon
the space beneath the light ; and my invention
therefore affords an especially effectual means
of illuminating large halls or rooms from their

-cetlings.

I claim as my invention in apparatus for
regulating the distance between the points of
prismoidal or eylindrically-formed electrodes
employed in the production of electric light—

1. Electrodes of prismoidal or cylindrical
form placed in nearly parallel positions in the
same plane, and mounted in tilting holders,
whereby the electrodes may be progressively
tilted as they are consumed and their outer
ends maintained in the required proximity.

9. Klectrodes arranged in nearly parallel po-
sitions in the same plane, and mounted i tilt-
ing holders, in combination with an electro
magnet or magnets and a spiral spring or
springs, so arranged with reference to the elec-
trode-holders that the outer ends of the elec-
trodes are separated when the attractive force
of the electro magnet or magnets preponder-
ates over the force of the spring or springs,
and the outer ends of the electrodes are
brought together when the force of the spring

Af—

force of the magnet or magnets, substantially
as described,

3. Two tilting or rocking electrode-holders
adapted to move in the same plane, and geared
or connected together, in combination with an
electro-magnet and a spiral spring, whereby
the forces of such electro-magnet and spring
act upon one only of the tilting or rocking
holders, and are transwmitted to the other rock-
ing or tilting holder by means of the gearing
or other connection of the tilting electrode-
holders with each other, substantially as de-
sceribed. |

4. An electro-magnet and an armature
adapted to swing across the magnetic field in
front ot the core of the magnet, iIn combina-
tion with a spiral spring and a curved arm or
lifter, for the purpose of transmitting the force
of the spring to the armature-carrier with a
variable leverage, substantially as shown and

deseribed.

5. Rlectrodes arranged in nearly parallel po-
sitionsin the same plane, and mounted, one or
both of them, in a tilting holder or holders,
and projecting laterally from a vertically-
placed board or wall, substantially as and for
the purpose set forth.

6. Inanelectric lamp provided with laterally-
nrojecting electrodes arranged in the same
plane, one above the other, the larger elec-
trode D, arranged above the smaller clectrode
C, substantially as and for the purpose set
forth.

BEDWARD WESTON.

Witnesses:
M. L. ADAMS,
EpwD. PAYSON.
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