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To all whom it may concer:

Be it known that I, RALPH O. HOOD, a citi-
zen of the United States, residing at Danvers,
in the county of HEssex and State of Massa-
chusetts, have invented certain new and use-
ful Impr' ovements in Klectric-Arce Lamps, of
which the following is a specification.

My invention relates to electric-arc lamps
particularly adapted for use on multiple-are
or constant-potential circuits.

The object of this invention 18 the produc-
tion of a lamp which shall have the quality
of steadiness in its operation, the ability to
quickly and steadily draw and form the arc
without the make-and -break effect which
causes violent hammering of the parts that
is liable to occur when lamps are operated
acrossalow-potential circuitof approximately
thirty volts, and which shall only necessitate
the useinits construction of asniall magnetic

forece for its operation, thereby doing away

with the humming noise caused by strong al-
ternating magnetic fields acting npon the me-
tallic cover when the lamp is used on alter-
nating circuits.

‘The invention consists of a device for hold-
ing the carbons which 1s acted upon by the
expansion of a mass due to the heating effect
of the electric current in such a manner as to
draw and form the arec, and an electromag-
netie device placed in series with the are for
drawing or feeding the carbons together as
they are burned away.

It also consists in a device for preventing
the overheating of the aforesaid mass in cases
where the eurrent 1s switched on and off so

rapidly as to normally prevent the massfrom
cooling each time.

" Lhereinafterdescribe one of the many mech-
anisms in which my invention may be em-
bodied; but it will be understood that I do
not limit myself thereto, as many and various
changes may be made without departing from
1ts spirit and scope. __

Referenceis to be had to the annexed draw-
ing, and to the letters marked thereon, form-
mg a part of this specification.

The drawing shows diagrammatically the
different parts "of the lamp.

A mass, preferably in the form of a high-
resistance wire, is represented by . 01s a
magnet acting upon the armature ¢, which 1s
supported by the spring d. Attached to the
armature is the detent-arm e, arranged to en-

caee with the escapement-arm f, which is rig-
idly connected to the escapement ¢, as here-
inafter described. The carbon-rod £ is con-
nected by means of its rack and the gears ¢
to the escapement-wheel 7, the train of gears
and the escapement being placed in the frame
k, pivoted at one end upon the pivot-block /
and held at its other end by the spring m from
the stationary block m’. = and n' represent
the upper and lower carbons, respectively.
The wire ¢ is fastened atone end tothe frame
k and at the other end to the insulated sta-
tionary block o.

The armature ¢ is prevented from getting
out of magnetic range of the magnet b b}
means ot Lhe stop p.

g represents a detentfor engaging with the

escapement when the wire ¢ has expanded to
an unusual degree.

The binding-posts or terminals of the lamp
are shown at + and 7', the path of the cur-
rent being from binding-post 7, through mag-
net b, wire a, frame %, carbon-rod 2, carbons
n n' to binding-post 7.

The operation of the lamp is as follows:
When the lamp is out of circuit, the carbons
are together and the wire ¢ is in a natural
state of linear expansion, being shorter than
is shown in the drawing, which represents the
lamp in operation, :;md has therefore pulled
the frame down from the position shown in
the drawing, extending the spring m. Upon
the establishment of a current the wire ¢ is
warmed, due to the current flowing through
it, and by its expansion due to heat allows
the spring m to bring the frame into the po-
sition shown in the drawing, thereby sepa-
rating the carbons and formmﬂ* the are. If
the arc becomes too long and the strength of
the current falls below the predetermmed
amount that should flow through the lamp,
the action of the magnet b is ¥ weakened to a
sufficient extent to allow the spring d, which
would hold the armature ¢ against the stop
p were no current passing, to move the arma-
ture in such a position as 130 free the escape-
ment by means of the arm e, releasing the arm

. The carbons will then by force of gravity
of the carbon-rod h, operating the gears 2 and
the escapement, come together near enough
to increase the current ﬂow to a sufficient ex-
tent to cause the arm e to again engage the
escapement mechanism on account of the in-

| crease of strength of the magnet.
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In practice the feeding will be so gradual |

that the escapement will only feed one or two
teeth at one action of the armature ¢, but
should the feed be greater than is really nec-
essary to keep the current constant the in-
crease of current will expand the wire ¢ to a
greaterextentand thereby preserve a balance.

It will be clearly seen thata very slight mag-
netic foree will perform the above-deseribed
operation.

I have found that as the action of the wire
¢ 1n drawing the arceis much slower than that
of a magnet the arc is always drawn success-
fully from the first separation of the carbons,
while were a magnet employed the establish-
ment of acurrent would causeit to act so ran-
1dly as to break the are, owing to the quick-
ness of the sceparation of the carbons.  This
would cause a rapid sucecession of endeavors
to form an are until a suafficient amount of
carbon vaporhad been formed to maintain the
are under the low potential whiech might be
used, | | w

I understand that dash-pots and retarders
ol different kinds could be used for retarding
the aection of a magnet, but said retarders
would be less constant and reliable as well as
more expensive than an expanding conductor.

I in the device which I have just described
the current is switehed off and then immedi-
ately turned on again, the earbons will touch
each other before the wire ¢ has come to the
temperature of the surrounding air, and as
sald wire has to expand to a given amount to
draw the are it will start from a fairly high
temperature and arrive at a temperature
above the normal when the are has been
formed. If this operation be repeated sue-
cessively, it will be seen that the wire will be
increasing in temperature each time until a
point is reached which will injure it. To
avold this, I place a stationary cateh or de-
tent g for engaging with the escapement when
the wire is in a state of expansion above the
normal and thereby prevent the feeding of
the carbons together. This has the effect of
avolding the successive inerements of heat in
the wire a due to the continual rapid switeh-
ing on and olf of the current, for the reason
that the wire must ¢o down to its normal
temperature belfore the carbons can come in
contact, and said wire is so arranged as to
salely stand the inerease of temperature nec-
essary to draw the are when starting from
sald normal heating-point.

I am aware thata metallic mass expanding
under the action of the electric current has
been used to separate the carbous in an elec-
tric-are lamp; but I believe that the feeding
of the carbons together has heretofore been
accomplished by other means than that of a
magnet acting in series and in conjunction
with the mass and possessing the advantages
which I have pointed out.

Having thus explained the nature of my in-
vention and described a way of constructin o

the same, though without attemptin o to setb .

forth all the forms in which it may be made
or all the modes of its use, it is declared that
what is claimed is—

1. In an electric-arc lamnp, the combination
of & mass whose expansion under the action
of the electric current separates the earbons
employed therein and a magnet in series with
the are for feeding the carbons toward each
other when the current flowing across the are
1s at a predetermined value.

2. Inanelectric-are lamp, the combination
of a mass whose expansion under the action
ol the electric cnrrent flowing through said
mass draws and forms the arc and a magnet
in series with the arc for maintaining the are
and preventing the current from falling be-
low a predetermined value.

o. In an electric-are lamp, a mass expansi-
ble under the action of the electric current
flowing through it for the purpose of movin v
a device which holds the carbons, under the
control of a magnet in series with the are, in
such a manner as to strike the are in combi-
nation with said magnet for releasing the
hold of the carbons when the current, flowing
through said mass and the are is at or below
a predetermined value.

4. In an electric-arc lamp, a metallic mass
expansible under the action of the electrie
current and operating a device for separating
the carbons and thereby forming the are in
combination with an electromagnetic device
placed in series with the are for releasing or
feeding the carbons when the current flowing
between said carbons is at or below a fixed
value.

5. Inanelectric-are lamp, the combination
of a metallic mass whose expansion due to
the flow of the current separates and kee BE
the carbons apart, a clock-escapement device
for feeding the carbons and a magnet in se-
ries with the are arranged to permit of the
operation of said escapement device when the
current flowing through the metallic mass and
the are falls to a predetermined amount.

b. The combination in an electric-are lamp
of & wire, in series with the are, whose ex-
pansion due to the heat caused by the flow of
the carrent permits of the separation of the
carbons and a magnet, in series with the are,
whose action, when the current falls bhelow
the amount desired to flow through the lamp,
1s to permit of the feeding of the carbons, sul-
stantially as and for the purpose desceribed.

7. Inan electric-are lamp, the combination
of a mass whose expansion under the action
of the electric current separates the carbons
employed therein, a magnet for feeding the
carbons toward each other, with a detent for
preventing said feeding when said mass has
expanded to a degree above the norial, as
and for the purpose deseribed.
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