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To all whom it may concern.: .

Be it known that I, EDGAR A. EDWARDS, a
citizen of the United States, residing at Cin-
cinnati, Hamilton county, State of Chio, have
invented certain new and useful Improve-

~ments in Focusing Electric- Are Lamps, of
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sults may be obtained.

which the following is a specification.

My invention relates to electriclamps, and
more particularly to that class of electric-are
lamps in which the are can be maintained in
a single position for the purpose of focusing
the light in order that it may be projected in
any desired direction by means of suitable
reflectors arranged in connection with the
lamp; and it has for its object to provide a
simple, cheap, and effective lamp which is
capable of withstandingshocksand jars with-
out derangement and which shall be specially
adapted to be used on railway-trains as a
head-light for the engine or other purposes;
and to this end my invention consists in a
lamp embodying the various features of con-
struction and arrangement substantially such
as are hereinafter more particularly pointed
out. |

Referring to the accompanying drawings,
Figure 1 is a front elevation of the preferred
embodiment of myinvention. Fig.2isaside
view of the same. Fig.3 is a diagram of the
circuits. Fig. 4 is a rear perspective view
showing the lamp in position in connection
with the reflector.

it 1s well known that in the use of focusing

arc lamps it is necessary that the are should
be maintained in as nearly an absolute po-
sition as possible in order that the best re-
While this is a com-
paratively-simple problem in the use of focus-
ing arc lamps when the lamps are fixed upon
a solid base, 1t is a much more difficult prob-
lem when the base is not so fixed, and espe-
citally when such a lamp is used, forinstance,
to furnish illumination fora locomotive head-
light, as the engine is subjected to a great
deal of movement, and as a consequence the
lamp must be so constructed and adjusted as
to be able to sustain the shocks and jars due

- to the movements of the engine without dan-

ger of deranging the operative parts of the

5o lamp or interfering with their adjustment.

| locomotives it is necessary to make them of

suttable dimension and shape,so as to oceupy

but little space and toaccommodate the parts -

to the reflector and reflector-case, and it is

primartly with this objectin view that I have

produced the lamp which I am about to de-
scribe, and while it is intended more espe-
clally for such use it is evident that the prin-
ciples of construction and arrangement set
forth may be applied for other purposes and
embodied in other devices by those skilled in
the art and without departing from the spirit
of the invention. The lamp comprises a suit-
able base A, upon which is mounted the sup-
port B for the operative parts of the device,
and this support is bifurcated, so as to pro-
vide two arms C C’/, which furnish the means
for supporting the electrodes and operative
mechanism. This support and base may be
of any material suitable for the purpose; but
I preferably make use of metal having flanges
and ribs to produce a practically-rigid sup-

port with the least weight of material.

Upon one of the arms, as C, I mount a
socket D, preferably insulated from the arm
by insulating material d, and this socket is
provided with msans for clamping it, as a set-
screw d’. Mounted in thissocket is theelec-
trode-holder K, which in the presentinstance
consists of a tube, preferably of brass, having
slots ein ifs sides and serving as a guide for
the electrode K, which slides within the tube,
while the slofs furnish a means of determin-
ing at a glance the length of the electrode
contained in the holder.

Mournted on one.endof the elecirode-holder
is a bracket G, preferably U-shaped and car-

rying on one of its arms a stop-piece g, pref-

erably made of copper and insunlated from
the bracket by some insulating material ¢’,
preferably of refractory material, as soap-
stone and the like. This stop receives the

end of the electrode K, which is usually ta-

pered, and serves to support it and hold it in

“a fixed position with relation to the other elec-

trode about to be deseribed, and at the same
time said electrode asit isdisintegrated grad-

ually feeds, in the present instance by grav-

ity, so as to maintain continuous contact be-
tween its end and the stop. Mounted upon

Furthermore, when the lamps are so used on | the other arm C’ of the support is the elec-
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trode-holder 11, having a construection similar
to the other holder, being provided with slots
. This electrode-holder must be arranged so
that it can move with relation to its comple-

mentary holder—as, for instance, in establish-

ing the arc—and in order to accomplish this
I support this holder in the present instance
upon filat flexible or spring-like arms 1 I, the
ends of which are respectively secured to the
electrode-holder and to the arm C’ of the sup-
port. T'his construection, it will be seen, will
allow of a movement of the electrode-holder
in a plane passing through the arm and holder,
but will prevent any lateral movement of the
holder outside of that plane. The electrode-

holder I is provided with means which will |

retain the electrode F’ within the holder and
cause them to move together, and I have
shown in the present instance one or more
fingers J, which is preferably of copper or
other refractory material, secured to the end
of the holder and bearing on the electrode
near 1ts point, and it will be seen that what-
ever movements are imparted to the elec-
trode-holder will be transmitted to the elec-
trode, so that the two will move in unison.
‘T'he normal position of the electrodes when
no current is passing is with their points or
end portions in contact, and I have shown the

electrodes arranged at substantially right an- ;
gles to each other, as I have found from ex-

perience that not only does this arrangement
furnish a convenient form for use with para-

bolic or other reflectors, but that the are
formed betweenthe electrodescan be adjusted

and maintained in the focal point of the re-
flector, 8o that the greatest amount of light
will be distributed in the desired direction, as
in this arrangement the electrodes and their
supports are so disposed as to interfere in the

least possible manner with the projection of |

the light-rays. |

Inorderto establishthe arc and maintain it
when thelampisin operation, Iprovide a mag-
net I, which isshown intheform of a pair of
solenoids mounted cnthearm C’, and the cores
K’ are connected by a heel-piece I, and to this
heel-piece is connected a bar I,which isshown
as clamped to the electrode-holder H, so that
any movement In the cores of the solenoids
will be imparted positively to the electrode-
holder. In orderto prevent too sudden move-
ments in the electrode-holder, due to changes
or-makes or breaks in the circuit of the mag-
net,and also to aid in'withstanding the shocks
and jars to which thelamp may be subjected,
I provide a lever M,which is pivotally mount-
ed In the frame and connected to the bar 1.
by a rocking joint m, and to the free end of
thislever is attached one memberof tlie dash-
pot N or equivalentretarding device, the other
member being secured to the arm €/, as by a
bracket N’. To further regulate and control
the movements of the electrodes, I provide a
spring O, which may be secured to the arm
C’ and which is connected by means of an

adjusting-screw P to the lever M, suitable jam- |
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nuts p being provided to secure the screw in

proper adjustment and to regulate the ten-

sion of the spring in its action on the lever M.
It is well known that in an ordinary are
lamp the are itself moves from point to point

at the ends of the elecirodes as they disinte-
erate, and while in the ordinary lamp this
called, is immaterial in a focusing-lamp 1t
interferes with the steadiness of the arc and

changing or “jumping,” as it 18 sometimes

7o

the uniform projection of the rays of light

therefrom. In order to overcome this diffi-
culty and to aid in maintaining the are in

' the focal point, I provide a magnet @, which

is arranged in a position to attract the elec-
tric arc and to confine it as nearly as possible

to one position, and while this may be ac-

complished in various ways I have shown the
magnet as consisting of a bar secured to the
clamping piece or socket D and having its
bent end extending through the yoke (G, ad-

jacent to the focal point of the carbons, and
while this may be a permanent magnet 1 have
found that under the influence of the heat
from theé arc the magnetism is impaired or
even vitiated, and I therefore provide the
magnet () with a coil R, which is connected |

in the circuit of the lamp, so as to energize
the magnet continuously when the lamp 18in
operation.

As before intimated, 1t is necessary that

the are should be accurately adjusted in the

focal point of the reflector, and while the con-

struction heretofore deseribed is well adapted
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for that purpose 1find it advantageous toad-

justably mount the reflector, so that the lamp
and reflector may be accurately adjusted with
relation to each other. -

In Fig. 4 1 have shown a simple and effect-

1Ive means of carrying out this part of thein-
vention. In this construction S may be the

sliding board of an ordinary head-light, hav-
110
the rim of the reflector 1, which is shown as
Mounted on this slid-
ing board is a support U, having a vertical
standard W, provided with a hole x to receive

ing a hinged support 8/, adapted to receive

a parabolic reflector.

the serew X, which is attached to the rear end
of the refiector. This standard is split and

is provided with earsw, and the screw-bolt X'

is provided with a nut «, by means of which

the reflector may be nicely adjusted on the -
120
position by asuitable bolt to elamp the screw -
In this wayl

standard, and then the ears w are seeured in

and hold it firmly in position.

105

115

am enabled toaceurately adjust the reflector

vertically and hold it in position. The re-
fiector is provided with openings ¢, through
which the electrodes of the lamp and their

holders are passed, so that the arc may be

brought into the focal point, and in order to

adjust this are laterally I attach the support -

A of the lamp to the sliding board S by means
of bolts ¢, passing through enlarged bolt-
holes in the base of the support, and in this
way 1t will be seen I can readily adjust the
lamp laterally and longitudinally with rela-
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‘which they are subjected.
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tion to the reflector, whilé the latter is verti-'| bination, with a positive carbon normally

cally adjusted by the means before described
with relation to the lamp, and when the parts
are once accurately adjusted they are held
in position against the shocks and jars to
Furthermore, by
attaching the lamp and the reflector to the
sliding board they may both beremoved from
their position in the head-light case without
disturbing the adjustment, or they can be ad-
justed before or after they are placed in the
head-light case.

The circuits of thelampare illustrated dia-

grammatically in Fig. 3, in which 1 indicates

the plus binding-post, and 2 the negative
tinding-post, which are secured to the frame,
but insulated therefrom. From the plus
binding-post a conductor 3 leads to the mag-
net R, and from thence the current passes to
the electrode-holder E, from whence it passes
directly to the electrode F through the point
of contact of the electrodes F and F’ to the
electrode-holder H, and thence to the coils of
the magnet K and to the mnegative binding-
post by the wire 4. |

The operation of the lamp will be readily
understood by those skilled in the art and
need not be described in detail, it being un-
derstood that in the normal position with no
current on the electrodes are in econtact; but
when the circuit is closed the magnet K is
energized, attracting its cores and moving the
electrode-holder H, so as to establish the are,
the flat springs I causing the same to move in
a direction substantially parallel to the flat-
tened portion of the arm C’, the dash-pot and
Springs preventing a too rapid movement, and

also serving to aid the cores in holding the

electrodes in proper position. At the same
time the magnet () is energized and attracts
the electric are, as before indicated, and I find
that the lamp burns with great steadiness and
regularity. It will be understood, of course,
that as the resistance of the arc increases

through the disintegration of the electrodes |

the carbons approach each other through the
action of gravity, there being little or no
movement in the movable-carbon holder, the
feeding depending upon the movements of
the electrodes by gravity, while the magnets
K operate to regulate and maintain them at
a proper distance apart. |

What I claim is—

1. In a focusing electric-are lamp, the com-
bination of a positive electrode and a positive
refractory stop against which it normally
rests, of a negative electrode and a detaining-
finger bearing againstsaid electrode, substan-
tially as described. | |

2. In a focusing electric-arc lamp, the com

bination, with the carbon-holders arranged at
an angle to each other, of a positive carbon

normally resting against a fixed refractory
axlal stop and the negative carbon normally
resting on a detaining-finger, substantially as
described. |

3. In a focusing electric-arc lamp, the coms- l

resting on an insulated metallic stop, of a
negative carbon normally resting against a
detaining-finger, substantially as described.
4. In a focusing electrie-arc lamp, the com-
bination, with the positive-carbon holder, of
an axial metallic stop supported thereby, but

insulated thercfrom, and a negative-carbon

holder carrying a detaining-finger for sup-
porting the negative carbon, substantially as
described. | |

5. In a focusing electric-arc lamp, the com-
bination, with the electrode-holders arranged
at an angle to each other, a positive electrode
normally bearing against a fixed refractory
stop, a negative electrode normally bearing
against a detaining-finger, a magnet, and con-
nections for establishing and maintaining the
are, substantially as described. |

6. In a focusing electric-arc lamp, the com-
bination, with the electrode-holders arranged
at an angle to each other, a positive electrode
normally bearing against a fixed refractory
stop, a negative electrode normally bearing
against a detaining-finger, a magnet, and con-
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nections between themagnetand thenegative- -

electrode holder for establishing and main-
taining the arc, substantially as desecribed.
7. In a focusing electric-arc lamp, the com-

bination, with the supporting-frame, of an

electrode-holder, flat spring connecting the
holder to the frame, a magnet, a bar connect-
ing the core of the magnet to the holder, a
lever pivotally connected to the bar, a dash-
pot connected tothe lever, and an adjustable
spring, also connected to the lever, substan-
tially as described.

8. In a focusing electric-are lamp, the coms-
bination, with an electrode normally resting
on a fixed refractory stop and an electrode
normally held by a detaining-finger at an an-

95
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ole to the first electrode, of a magnet arranged.

adjacent to the electrodes for directing the
are, substantially as described.

9. In a focusing electric-arc lamp, the com-
bination of the positive electrode resting

against the fixed refractory stop and a nega-

tive electrode resting against a detaining-fin-
oer and arranged at an angle to the positive
electrode, of a magnet, the coils of whichare
included in the circuit of the lamp, the mag-
net being arranged in axial line with the

negative electrode, substantially as deseribed.

10. Inafocusing electrie-arc lamp, the com-
bination, with the electrode-holder having a
yoke supporting a stop, of another electrode-
holder arranged at an angle thereto and hav-
ing a detaining-finger for the electrode and

1 2 magnet supported by the yoke adjacent to
{ the point of contact of the electrodes, sub-

stantially as described.
11. In an electric head-light, the combina-
tion, with the sliding board, of a reflector, a

I1C
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support mounted on the sliding board, con-

nections to the rear end of the reflector and
adjustablein saidsupport, a lamp, also mount-
ed on the sliding board, and electrodes mount-
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ed on said arms and arranged at an angle to
each other in the focal pomt of the teﬂeetm
substantially as described.

12. In an electric head-light, the combina-
tion, with the sliding bomd of a reflector, a
%uppmb mounted on the Sllfhnn" board, con-

nections to the rear end of the 1eﬂector and

adjustable in said support, alamp,also mount-
ed on the sliding board and having bifurcated
arms embra,cnw the reflector, and electrodes
mounted on S&ld arms and arranged at an an-
gle to each other in the foeal pomt of the re-
ﬂeetor substantially as deseribed.

13. In an electric head- light, the combina-
tion, with the sliding board,asupportmormt—
ed the1 eon, and dewcea connected thereto for

vertically ad,]ustmo* thereflector, of a support

485,537

nal adjustment of the lamp, the electrodes

| for the lamp, having bifurcated arms and pro-
vided with means for lateral and longitudi-

20

being arranged at an angle to each otherand
passed thmuwh openings in the reflector and

extending to the focal point thereof, whereby
the lmnp and the reflector may be adjusted

:.’5

with relation to each other, 911b5taufmlly as
described.
- In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses,
LEDGAR A. EDWARDS.

Witnesses:
W. 5. MCARTHUR,
If. L. F'REEMAN.
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