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Lo all whom it may concern:

Beit known that I, MosEs S, OKUN, a citizen
of the United States, and a resident of New
York city, county and State of New York,
have invented certain new and useful Im-
provements in Arc-Lamps, of which the fol-
lowing is a specification.

One portion of my invention relates to im-
provements in the class of arc-lamps in which
the carbons diverge from their meeting ends
or form an angle between them; and the in-
vention has for its objects to cause the light
to be thrown downwardly, to keep the arc at
the ends of the carbons, and to decrease the
height of the lamp. In earrying out this
portion of my invention I arrange the car-
bons at an angle one above the other side-
wise, so that they diverge from their meeting
ends or points, thereby forming an angle be-
tween them, one or both of the carbons being
arranged to move up and down sidewise from
and toward each other to regulate the ave.
By preference I surround the carbons with a
tightly-closed globe, so as to produce gases
that will retard the consumption of the car-
bons.

Another portion of the invention relates to
certain new and useful improvements in car-
bon-regulating mechanisms which are so ar-
ranged as to enable arc-lamps to be success-
Tully used in series with alternating currents.
In earrying out this portion of the invention
I provide a transformer the primary (or fine)
coil of which is connected by suitable wires
in shunt with the terminals of the lamp, and
the secondary (or thick) coil of the trans-
former is connected with a magnet-coil which
has substantially the same action as the
shunt-coil in the continuous-current lamps
for operating the carbon-operating devices.
By this means the magnet-coil is supplied
with an induced current for causing it to op-
erate the carbon-operating devices.

The invention also consists in the novel de-
tails of improvement and the combinations
of parts that will be more fully hereinafter
set forth, and then pointed out in the claims.

Referenceis to be had to theaccompanying
drawings, forming part hereof, whereéin—

Figure1isa vertical section of an are-lamp
emibodying my improved arvangement of car-

bons for produecing an improved light. Figs.
2 and 3 are corresponding views showing
different forms of carbon-operating mechan-
isms. Fig. 4 is a vertical section of a lamp
embodying my improved arrangement of
transformer and magnet-coil adapting the
lamp for use in series on the alternating cur-
rent, and Iig. 5 is a corresponding view show-
ing two magnet-coils for actuating the car-
bon-rod.

In the accompanying drawings, in which
similar numerals of reference indicate corre-
sponding parts in the several views, the num-
ber 1 indicates a suitable box or casing for
the carbon-operating devices, and 2 is a suit-
able globe or shield which is provided with a
cover 3, which cover may be a separate plate
or disk carried by the box or casing 1, as in
Fig. 1, or otherwise arranged to close the
opening in the globe, or may be the bottom
of the box or casing, as shown in Figs. 2 and
3. Any suitable means may be provided for
holding the cover and globe together to make
a tight fit to retard or prevent the passage of
air or gas.

4 5 are the carbons, which may be carried
by any suitable carbon-supports6 7. In Figs.
1, 2, and 3 the carbons are arranged one side-
wise and lengthwise above the other, and said
carbons are placed at an angle to each other,
s0 that they diverge from their meeting ends
outwardly, as shown. The angles of diver-
genceof the carbons may vary, as desired, so
as to form any suitable angle between them.
With this arrangementwhen the areisformed
at the meeting ends of the carbons the light
will be unobstructed in its downward passage
andthearewill bekeptatthe points of the car-
bons. By this means also the steadiness and
efficiency of the light produced are increased.

In regulating the are the movable carbon
(or both carbons) moves (or move) bodily to-
ward and from the other carbon (or toward and
from one another) sidewise in a vertical line.
Any suitable means may be used for operating
the carbon or carbons. I have shown several
forms of mechanism which will be useful for
this purpose, although my invention is not
limited to being used in connection with any
of these forms. In Fig. 1 the carbon-support
7 is stationary, and the carbon-operating rod
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6 is arranged to slide vertically, pa%ino
snugly through an opening 3" in {he cover 3
of the globe to retard the passage of air or
gas.  As the rod 6 rises and falls the carbon
4 will be raised and lowered Dbodily sidewise
from and toward the negative carbon 5. The
solenoid-coil 8 is carried by the box 1, andits
core O is jointed to a lever 10, pivotlally car-
ried by the box1. The lever 10 has an abut-
ment 11, ae;ainst which the rod 6 bears, aud
sald lever carries another lever 12, pressed
by a spring 13 against the rod 6, an abut-
ment orstop 13 serving to relieve the pressure
of lever 12 on rod 6 when the action of the
magnet decreases.

15 is a suitable resistance between the line-
wire 16 and magnet S for lamps on incandes-
cent circuits.

In Fig. 2 the negative carbon & operates to
1’egulate the are, and the support 0 is sta-
tionary, the rod 7 passing through the open-
ing 3* to retard the passage of air or gas, the
negative carbon moving sidewise up and
down.

In Fig. 3 both carbons are arranged tc move
vertically bodily sidewise to regulate the arc.
Any suitable means may be provided for this

purpose. I have shown the following ar-
rangement: The rods 6 7 are provided with

racks 6* 7¢, which mesh with a toothed wheel
23, journaied in the box 1, and provided with
a eylindrical portion 24 (Shown in dotted
lines.)

25 is a box having a curved pmt 26 to bear
on the part 24 of the wheel 23, one end of
bar 25 being supported by & spuno 27, car-
ried Dy box 1. The opposite end of b:u' 23
has an armature 28 to be attracted by mag-
net 8 and normally resting on a support
29, When the magnetl 8 is energized, it at-
tracts avmature 28, which raises bar 25, the
frietional contact of its part 26 with cylin-
drical part 24 of wheel 23 causing the latter
to turn to raise rod 6 and lower rod 7, the
spring 27 acling fo reverse the movement of
the parts to move the carbong toward cach
other when the action of the magnet § de-
creases. DBothrods6 7 fitsnuglyin the open-
ings 3* to retard the passage of air and gas

The supports or rods 6 7 in Figs. 1, 2, and
3 are preferably rectangular to keep them
froln turning.

In cases where arc-lamps are used in series
it is necessary to use a fine 0011 in shunt-cir-
cuit for regulating the resistance of the are.
Such arrarigements are not successful foruse
with the alternating current on account of
the self-induection which will arise in such
coils during the passage of the alternating
current. To overcome this, T use the follow-
ing arrangement, as shown in Figs. 4 and 5:
40 is a transformer of suitable construction,
being suitably carvied by box 1. The pri-
mary coil of the transformer is connected
with the main eirenit 16 by suitable condue-
tors 42 43, which lead to the terminals 44 45
of the lamp, as shown, and the secondary

coil of the transformer is conneetcd, as by
conductors 41, with the magnet-coil 8. From
the posts or Lel.mmals 44 45 electrical connec—
tion is made with the supports 67, as by con-
ductors 46 47. (Sce Fig. +.) The carbons
are normally separate and may be actuated
by any suitable devices. I have shown the
core 9 of magnet S as pivotally connected
with lever 10, which is connected by aspring
10* with box 1, which spring acts against the
action of the magnet 8. The rod 0 passes
through anaperturcin lever 10, and saidlever
carries a pivoted arm 50, provided with an
aperture 51 for the rod 6, the weight of said
arm serving to bind or clutch it on the rodg,
so that it can Iift the latter. A stoporabut-
ment 52, carried by the box 1, serves to re-
duce the frictional engagement of said arm
on the rod 6 when the Iever 10 is pulled down
by the magnet 8. When the current is fivst
turned into the lamp, a strong current passes
through the transformer, wherein a strong
induced current is produced, which passes
to the coil §, enern‘i/ine; the latter, causing it
to draw in me core 9, and U\eleby dopres%
the rod 6 and carbon 4, and the arm 50 en-
gages stop og, thus releasing therod G, allow-
ing it to drop until both carbons engage,
whereupon the main current passes through
the carbons. Af that moment the current
in the transformer decreases, which decreases
the action of magnet 8. Thie spring 10* then
lifts the lever 10 and the carbon & to stiike
the are. The currentin the transformer now
increases and also the action of magnet S
upon the core 9 until the arc reaches the
propor length, and so on, as the lamp is used,
the induced current fromthe transformer and
the spring serving to operate the rod 6 asre-
quired to regulate the are.

In ¥i 9, 5 substantially the same arrange-
ment of the transformer for producing an in-
duced current in the coil 8§ and the cluteh
deviees of Tig. 4 are used, but in this case,
instead of using a spring to act with the mag-
net-coil, a magnet 8 is provided. A wire46*
leads from the terminal 44 to the coil &%, and
the wire 46 leads from the other end of said
coil 8 to the rod 6, the conductor 47 likewise
leading from the teumum 45 to the negative

carhon. The core 9 at its ends enters said
coil, as shown. “When the current first en-
ters the lamp, the carbons are in contact and
the whole current passes through the main
magneb-coil 5%, andavery sm.ﬂlcuuenb passes
through the shunt-coil of the transformer.
Thecoil 8* now acts to lift the carbon 4, strik-
ing the are. The current in coil 8* weakens

and the current in the transformer increases,
“nd con equently the indueed carrent in 0011
§ inereases. The latter coil now acts on the
core 1o dmw it down to regulate the are, and,

s0 on, as the lamp continues to burn.

Theabove-described arrangements of trans-
former and magnet-coils can of course be

used with any desired or appropriate carbon-
operating mechanisms and ave not limited to
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use with the devices shown. This arrange-
ment is also particularly adapted for use with
the alternating current for lamps placed in
series, as the transformer placed in shunt
with the main eircuit and connected withthe
magnet-coil 8 of the carbon-operating mech-
anism serves to supply said magnet with the
proper amount of indueed current as and
when required in accordance with the resist-
ance of the arc. This construction can be
used on an alternating incandescent cireuit
as well as on an alternating series cireuit.

Having now described my invention, what
I claim is—

)

1. In an arc-lamp, the combination of a
sliding carbon-carrying rod and a carbon-
carrier at an angle to said rod, the codperat-
ing carbon being held at an angle to the first-
mentioned carbon, and feeding devices for
raising and lowering the carbon-rod.

2. An arc-lamp having its carbons in the
main circuit and a feeding-magnet in the sec-
ondary of an induction-coil whose primary
is in shunt to the main cireuit.

MOSES 8. OKUN.

Witnesses:
T. F. BOURNE,
F. M. FRANCE.
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