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To all whom it may concern:

Be it known that I, Hexry I8 Davizs, a
citizen of the United States of America, ve-
siding at Weehawken Heights. in the county
ot Hudson and State of New va'sey have
invented certain new and useful Improve-
meits in Are-Lamps, of which the following
is a specification.

My invention relafes to are lamps and
particularly to are tauips of the type having
downwardly pmjutm‘» electrodes, and con-
sists in the features set forth in the follow-
ing specifieation.

In the accompanying drawings in which
my invention is Hlustrated, Figure 1 is a
side elevation partly in se(,tmn of my L}mp
Ifig. 2 is 4 eross section of the economizer
pmtlon of thie same; Fig. 3 is a cross sec-
tion at right (m<r1e~, thu‘uto Fig. 4 s a
cross section of the same show] ing additional
features, and Fig. 5 is a dmgmm of the
lap wmdln%. '

One of the principal objects of my inven-
tion is to provide for a lamp of the type
llustrated, an efficient economizer.

Referring to the drawings it will be seen
that T provma the lamp w ith an cconomizer

10 which is preferably made of -material

having low heat conductivity, and consists
of o lmdy portion 10 th'mwi which the
tips of the electrodes 11 pw;@f into an
elhptmul ehamber 12 formed by a depending
skirt 18. This chamber is made as small
as is pr u-tlcdbly pobsﬂ»le and  preferably
should not exceed in its greatest dimensions
two and a half times the diameter of the
electrodes. Its shortest dianeter is prefer-
ably only slightly greater than the diameter
of one of {he electrodes. By making the

chamber of this constricted size its sides ave
kept at a very -high temperature by the
arc, and the condensation of the vapors from
the are is thereby retarded.  This s of espe:
cial advantage when the electrodes contain
alts which tend to form a solid deposit.
The retarding of the condensation of the
vapors not oniy has this advantage but it
also serves to keep the vapors hmue at the
are and (hus materially decreases the con-
stmption of the electrode.  When the elec-
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trode tips ave at
position in the chamber, it has been ascer-
tained by actual experiment that an electrode
life 25 per cent. greater than that obtained
with the umm‘srv round i’umon\imt, 18 se-
cured. It is found also that when using the
urdimu) earbon electrodes the light from the
are has an agreeable white Lolor, the propor-
*10'1 of blue and violet rays not being so
great as in are lamps of the ovdinary type.
In conuection with this economizer, I pro-
pose to use a blow magnet 14 by which the
are is depressed and spread so that it fills
the entire chauber., It will be rea dily seen
that the advantageous results above set forth
may be consider ably augmented by this
means, If desired the economizer may be
made of sufficient widtl b and provided with
recesses to veceive the pole tips of the magnet

~whiely, as shown in B 1.0. 2 are thereuy pro-

teeted from the heat of the ave.

By reason of the narrowness of the are
chamber the gap between the uoie tips of
the magnet may be made very short, par-
ticularly when protected from the heat of

As the opera-
tion of the regulating mechanismn for the
electrodes is uepef\d'li‘" upon the vesistance

of the U'C unQ ihe— resist {}‘: the ave is

governed by the blow magnet, the impor-

tance of thic mu;w\ apparent
aire

Il 1t g 1b
Through ﬂns mmmeﬁc regulat on the are is

t position i
the economizes.

While the constricted chamber below is
highly eflicient withou: additional features,
T prefer to completely inclose the arc by
adding a globe 15 which closely surrounds
the same md is supported in {he flange 22
The joint between the giobe and the skirt
is made as nearly air tﬁrht as possible allow-
ing for the expansion and conleaction of the
materials employed. This globe adds another

element of econony since the combustion of

the electrodes is retavded by thus
off the oxygen supply.

cutting

The efliciency of the lamp is increased by

making the econoinizer of a porous material
for mstance ceftain varieties of sou‘)stom?
fatence, or special washestos products, and

thelr most advantageous

1Y

76.

98

=
oy



10

[}
[o14

30

40

50

ot
w

60

<o

5

£ DB4,791

suitably impregnating the same with com-
pounds, especially oxids, of the metallic
group commonly s poleen of as therare earths,
comprising cerium, erblum, thorium, yttrivm,
ele., either singly or in combindtion. When
in operation the oxids in the economizer are
inflaenced by the heat and actinic radiations
from the aré and themselves emit light. This
offect is of course increased if the electrodes
are similarly intpregunated, though the im-
pregnation of either alectrodes or economizer
alone is advantageous. :

Tn addition to impregnating the econo-
mizer, the clectrodes or both as described, 2
shell 16 may be added below and avound
the ave, which is also impregnated with the
materials mentioned. this shell may bhe
used either with or without the surrounding
globe 15, Of course the elficiency of the arc
T etill further increased by the light radiated
from the oxids in the shell.

In combina ith the economlzer Con-
structed as deseribed, w novel operating
mechanism for the electrodes is also pro vided.

As shown in Ifig. 1, the electrodes 11 ave
sugpended in any suitzble manuer at their
upper ends, as by the cords 17 which are
actunted in any suitable manner by the rota-
table spindle 18, us by passing avound 2
pulley on said spindle. In this case the cords
tarry a counterweight 19 attachied to the
ends opposite the eleetrodes. The spindle 18,
is actuated by a rotary electro-motor 20, act-
ing either directly on the spindle or through
gears.

The motor, as employed by me, is at all

‘times in the are circuit, its action depending

directly on the conditions therein, and it is
connected so as to present ab all times to the
are current-a cireuit including no loose con-
tacts. ‘

The winding of the stator 21 is connected
in series witl
tinuous path to the current, from one termi-
nal P through the stator winding, the blow
magnet 14, the arc, and back to the other
terminal M. The rotor cireuit 20 is tapped
off from the stator winding at A, passes
through the rotor coils, and returns to the
main circuit at B. :

When no voltage is impressed on the Iamp,
the electrodes fall by gravity until their
tips come into contact, when they suppore
each other. :

When current is passed through the lamp,
the motor is energized, and its rotor revolves
o as to raise the electvodes. As they aro
drawn upward, gradually lengthening the
are, the current dipinishes. -Sinee the torque
of the motor varies with tlre current, when
this has veached a predetermmed value, the
torque bevomes balanced by the effective
weight of the electrades and their support-
ing devices, and the rotor stops.

Fhen the elecirodes burn away s0 88

| the are, presenting 2 con~
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further lengthen the ave, or when for any
other reason the resistance of the are rises,
the carrent, diminishing, veduces the torgue
of the rotor, and the weight of the elec-
trodes causes it to rotate so as to lower
ihe electrodes. This shortens the arc until
the current again becoines normal, when
the votor again comes fo rest. When the
lamp 1s properly adjusted, this feeding ac-
gion iz practically = continuous, giving 2
practically steady hight.

When several lamps of fhis type are run
in series, the collective weight of their elec-
trodes muy balance the collective toryue
of thoir motors, with the vesult that the
total .ave resistance of the series may be cor-
rect while the individual ares may vary
greatly in length, causing proportionate
variation in light. To overcome this, a coil
R, Fig. 5, is arn nged in magnetic opposi-
tion to the series coil 21, and is conneeted
in shimb across the are. As the current in
this coil varies with the voltage acro the
are, when this voltage reaches its prede-
termined value, the influence of the coil it
added to the weight of the electrodes bal-
ances the motor. Thus it will be seen that
any aré of a series will maintain a definite
Jength and consequently, by adjusting all
Jamps of a series to the same voltage, they
may be wmade to emit the same amount of
light.

VWhile other mechanisms for holding the
clectrodes and raising the swme may be eni-
ployed, the i

device which I have described
ie eonsidered the most satisfactory one.

1 claim as my invention:

1. Tn an avc lamp having 2 plurality of
downwardly pointing electrodes, an econo-
mizer of- porous material having its walls
impregnated with 2 compound of a rare
earth adapted to be rendered incandescent
by the continued presence of the are.

9, In an arc lamp, a
wardly pointing clectrodes impregnated
with a compound of a rare earth, in combi-
nation with an cconomizer, the inner walls
of which are similarly impregnated, adapted
t0 be renderced incandescent by the continued
presence of the are.

3. Tn an arc lamp having a plurality of
downwardly pointing electrodes, -an econo-
inizer having the walls of the aro chamber
impregnated with @ metallic salt- adapted
to be rendered incandescent by the continued
presence of the are.

4. Tn an are lamp having 2 plurality of
downwardly pointing electrodes, ‘an econo-
mizer having the walls of the are chanber
impregnated with a metallic salt adapted
to be rendered incandescent by the heat and
actinic radintions of the arc, in combination
with electrodes impregnated with a metallic
salt adapted to increase the actinie radia-
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5. Luan are lamp, an arc chamber the walls In testimony whereof I have signed my
of which are impregnated with a metallic | name to this specification, in the presence
sult adapted to be rendered incandescent by | of two subscribing witnesses.

e heal and actinic radiations of the are . HENRY E. DAVIES,
the heal and act diations’ of HENRY E. DAVIES
i combination with electrodes impregnated | - Witnesses:

with a metallic salt adapted to inerease the | WiLuian Azse,

actinic radiations of the are. i 1. H. Grore.



