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|

“This invention relates :to an arc discharge
Jamp -in which the cathode has an active fused
surface film that is formed and rendered highly
Aincandescent :by .an .axrc of high current ,dqui,tY
‘that is concentrated thereon when the. device.is
source of white light of hlgh 1ntr1_ns1_c brlll;ance
-and.more particularly:to an:improved flood lamp
.or.spotlight for photographic and projection pur-
.poses,
disclosed in .the :Buckingham and Deibert Pat-
-ent, ‘No. 2,453,118, .issued November .9, 1948, .the
.disclosure of which is:incorporated herein by ref-
-erence, and the.instant invention relates to.cer-
-tain improvements.in.the lamp disclosed in my
-aforesaid joint patent, and also .represents im-
provements over the.concenfrated arc discharge
-lamp. disclosed in my Patent.No. 2,543,227, 1ssued
‘February 27,.1951.

‘In the use of light sources:for photographic .

~purposes, -such as.flood. lamps or spotlights em-
:ployed .in . studios, :it-is -highly desirable that a
.uniform cdlor . temperature of -the light source
.be:maintained. Thus, for taking black and white

pictures, as in moving picture work, it is desirable

‘that the.relative percentages.of the various color
-components of the light, which include:both -the
-actinic-and visible rays,.remain constant.so that
the proper light exposure.and. color-balance can
“be determined .and -reproduced -for . subsequent

.scenes:at.a later.date to insure that correct ex- '

.posure is obtained. -In black and white photog-
.raphy . different. colors- should come out as-dif-
ferent variations of gray, so that if a.light source
.should be used which is -weak-in.the blue.and

-strong in the red, a-different effect would be ob- -

:tained from that where the light.source was
-strong-in the blue and weak in.the red.portions of
:the.spectrum. If-a light.source is. used which
changes over .a: period of time in.its color tem=

The arc discharge lamp .is of -the fype .
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.perature, then the values-on the.film will change. *

In color photography correct rendition of the
~colors is the prime .objective; they. should look
the.same on the film.as they do-to the-eye. .If a

light source is:used.which is .weak in:the -blue .48
~portion. of the spectrum, then-the-blues-will ap-"

pear.-darker than they. should.sinee we .phofo-
:graph by reflected light. -So.it is important that
=the color temperature .of the light. source used in
:taking  and projecting. colored photographs:.be

:known and remain constant; it.is for that reason

~that each type of color film.is. specified:-to-be
.used. with a light. of a-given color:-temperature.
*In .motion -picture . photography - heretofore

] n on 'z scene “to
¢ flm,’ for example,
; scenes “to twmght
) gsltien la,mps

“from the sc e or to .put nor
ﬁlters such i

'useful life of 100
‘the order of oneh

poses : e
in practme, the cathode ina concentra.ted are
dlscharge lanip” 6f the’ ‘cHa¥acter” described is
formed fromh a rod or tube of sSuitable mateérial,
“stchas molybdenum, mto which is packed a suit-
able cathode material,: for’ example,. zirconium
-oxide or-hafnium: oxide, and heretofore the anode
-generally.-has. compiised. a sheet.of . a. suitable
metal such as. molybdenum; having either: a; cen-
Aral .apertured.portion or an.outer edge portion
on which the positive end of the arc terminates.

-50-This construction: has, proved adequate and sat-
. isfactory:.in. these lamps.in sizes. from.2 to 100

watts, but in lamp sizes larger. than 100 watts the
-anode ox.plate structure may become. overheated
and vaporized to some extent, thus.impairing

«tungsten flood lamps-have-generally- been -used, 755 the. efficiency. and reducing the life of the lamp.
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The use of either water-cooled anodes or cooling
fins to avoid overheating undesirably complicates
the construction, manufacture and operation of
the lamps and moreover appreciably increases
their cost, and in the device of my aforesaid
Patent No. 2,543,227 a special anode construction
is employed having a wire coil surrounding the
anode structure and through which the current

‘coniprising the arc siream of the lamp is passed

in order to set up a magnetic field in a direction

10

to induce rapid rotation of the arc over the -

‘surface of the anode and about the cathode sur-
face, thereby to prevent localization of heating
of the anode. Such a structure is suitable for

use in larger size lamps, Iof example, up to § -

kilowatts, but the considerable heat evolved by

the anode structure, and which. must be dissi-.

pated in a lamp of such construction, represents

a loss in efficiency since the heat given’ off by the -

anode structure performs no useful function.
"In accordance with the present invention, the
energy loss formerly dissipated as heat at the
anode structure is obviated and instead this heat
*is utilized for producing light when the lamp is

~connected to a source of alternating current

power.’
’ One of the objects of the présent invention is
to provide a concentrated arc lamp suitable for
“use with an alternating current sgurce of power

supbly, and in which the quantity of light emit- -

ted for a given power input is sreatly increased.
An additional object is a concentrated arc lamp
adapted to be used with an alternating current

4 ,
path of the arc stream in the lamp of Figs. 1
and 2;

Figs. 4 and b respectively are detail views of
different forms of electrode structures for the
lamp;

Fig. 6 is a plan view of a modified form of the
lamp; and '

Fig. 7 shows a suitable power supply circuit for
operating the lamp from a source of alternating
current power supply.

Referring particularly to Figs. 1 to 5 of the
drawings, the embodiment there illustrated com-
prises a sealed envelope i2 composed of a glass,
quartz or other suitable heat-resistant transpar-
ent material. - The lamp terminals may comprise
copper thimbles {4 of the type disclosed in Kruh
et al. Patent 1,564,690, issued December 8, 1925.

' Each thimble has a ring 15 of glass sealed to both

20
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the inner and outer edges of the rim of the thim-
ble which tapers down. to a thin edge as in Hous-

- keeper Patent 1,294,466, issued February 18, 1919,

or Kirwer Patent 1,716,140, issued June 4, 1929.
The base or termina] part 12¢, Fig. 1, of the lamp
may be made as a separate glass body and the
electrode structure mounted directly thereon,
after which the glass body is sealed to the neck

of the envelope proper.

"'gource of power supply and which is especially .

- suitable for photographic illumination purposes,”

-and in which the electrode structure utilizes a
~ much greater proportion of the power input to
" produce light than theretofore possible with a
concentrated arc lamp.

Another object is a concentrated arc lamp’

which has approximately twice the light produc-
ing efficiency of concentrated arc lamps hereto-
fore devised, and which will provide approximate-

1y twice as much light for a given power input.
Another object is a concentrated arc lamp of -

the character described which may be made in
- large sizeg and in which the electrode structure
does not become- overheated, notwithstanding
“that currents of large values are passed through
the lamp.
A further object is an alternating-current pow-
ered lamp in which the intensity of its illumina-
" tion may be varied by varying the current fiow-
ing through the lamp without substantially

changing its color temperature. e

Additional objects are a concentrated arc lamp
in which any volatilization of the material of
one electrode and transfer of the volatilized ma-

terial to the other electrode will not poison or.
otherwise detrimentally affect said other elec-~

trode, and to provide a more efficient electrode
structure in concentrated arc lamps and particu-~
larly in such lamps of the larger sizes.

Other objects and advantages will be a;pparen;;:_65

from the following detailed description of two
illustrative empodiments of the invention, taken
in connection with the accompanying drawings,
in which:

Fig. 1 is a front view, in elevation, of a one- "0

kilowatt concentrated arc lamp constructed in
accordance with the invention;

Fig. 2 is g sectional view, taken along the line
2—2 of Fig. 1; )

TFig. 3 is a diagrammatic representation of the -

40

Received within and supported by the thimbles
14 are lead-in posts {6 of molybdenum or other
suitable metal, which posts at their lower ends
are silver-soldered to the thimbles {4. Secured
to the upper ends of the post {6, as by machine
screws or bolts, are channel-shaped upright metal
members 17 which preferably are of molybdenum.

At the upper ends of the two channel members
iT are the two electrodes 21 of the lamp, which
electrodes may be identical in construction if de-
sired, and preferably are in the form of short
rods or pencils. The electrodes are carried by the
upper ends of their respective channel members
by machine screws 28, fig. 2, which also serve to
electrically connect the electrodes to the chan-
nel members. In the embodiment shown in Figs.

+ 1 and 2, the electrodes are mounted so that their

longitudinal axes are at an angle to each other,

. thereby to provide a clear field for lisht emis-

. sion, the light being emitted from the front ends

23 which comprise active fused surface films

" hereinbelow described .

50

Fig. 4 is a fragmentary view of one of the elec-
trodes 21, which is formed from a red of tantalum,
molybdenum or like metal having high melting

- and volatilization point temperatures. In the end
. of the rod 21 a hole has been drilled which ex-~

60

tends inwardly a distance of approximately
three-eighths of an inch, and this hole is filled
with an electron emissive material which is in-
serted and treated in a manner hereinafter dis-
closed so as to form the electrode. The filling

- material, when properly treated or activated, has

tpe characteristic. of being g good electron emis~
sive substance at very high temperatures only;

o as disclosed in my aforesaid Buckingham et al.
- Patent 2,453,118, an important characteristic of a

§upstance which will give optimum results is that
it is not a sufficiently good electron emitter at

- lower temperatires to cause electrons to be emit-

ted in sufficient quantity to support an arc of

- high current density until the material, or at

76

least the surface 23 thereof, has reached incan-
descent temperatures, well above the melting
point of the base metal of which the substance
is composed. Preferably, zirconium oxide or
hafnium oxide is employed as the electrode mate-
rial.. Either of these oxides or g mixture there-
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of, 1n the fotm of ‘o%ide powder, 15 backed into
the hole in each of the électiode pencils 21. After
thé hole has been filled to ‘the top thereof with
the ‘oxide powder, €ach ‘electrode is preheated in
% high vaeuum in an oven to approximately
3600° F. to drive off moisture and any volatile
‘material and'occluded gases, Each electrode then
15 separately formed by ingerting the'same within
a. bell Jar or glass vessel W1th1n the bell Jar

for the formmg operatmn there is prov1ded ‘an
enqcfe which may e1ther beof conventional plate

structlon such as discloSed in my’ aforeseud Pat-
" ent No 9.543; 227 The bell -jar, thh the anode

pump and evicuated to ‘s high - degree as prac-
‘ticable, for ‘example, evacuated down ‘to'a fiac-
tion of 'a,,mmron of' »mercury pressure The bell

;e ctrode such as néon, argon, Krypton and the
like. Argon’is prefe1red because it enables-a low
starting voltage to be employed dilving the form-
ing- operation, The gas Dressurein the bell jar
_Preterably is of thie 6rder of one atmosphere’ dur-
ing’ formmg of the electrode.

The “electrode is activated “or fermed -while

“Within the bell jar by connecting the anode to the .

posﬁnve pole ‘and the electrode to the negative
pole ofa smta.ble source of direet current of ad-
Justable potentlal “for example so that potentials
up to 1000 ‘volts miay be obtained. In one side
of the’ formmg circuit is connected-a’ variable re-
“sistahce So that the resxstance 'of the cireuit may

“value' of resistance in the circuit” the voltage is
) gradually increased until -an ‘drc discharge ap-
pears, the arc striking between the anode and the
“end 23 ‘of the eléctrode. After-a féw seconds the
“glectrode tube’2{ becomes red hot-and heats the
0x1de ‘packed in it to a temperature where the
“6%ide becomes electrically conductmg ‘The"arc
then strikes between the anode and-the oxide and
'Taises the’ temperature of the surface’ 23 ‘of the
‘0xide to or above its melting ‘point, so that the
“moltén oxide on the surface flows and bonds itself
to ‘the sides of the ‘métal tube 21, foiming a
" smooth glassy surface on the end of the electiode
matenal

Under the 1nten5e 1on1c bombardment of the

“or decomposed to. metalhc zu‘comum or hafnium
“depending upon which oxide, zir¢oniim or haf-
mum, was packed in the elédtrode pencil, forming
a. Yery thin 1ayer of such metal over the active end
surface of the’ electrode 2(. "Either =zirconium
metal or "hafnium metal is a béetter electron emit-
ter at hHigh temperatures than is its oxide, and
1t also has a lower melting temperature; thus as
soon as the-metallic zirconium or hafnium sur-
face layer is formeéd, the temperature of the
cathode drops slightly and the underlying oxide
~solidifies and supports the film of molten metal
v.on-its surface.
. Two.electrodes 21 thus treated, comprising the
electrode assembly in a lamp, are then inserted
in the envelope 12 of the lamp and sealed therein
--in the manner herembefore_ described. The en-
velgpe 12 -is then connected to a vacuum pump
-and heated-in -an oven to a temperature of ap-
- proximately- 900° F., which- heatmg is- effected
-while the envelope is- evacua,ted t6-as high degree
as practicable. The ‘envelope and assembly aré
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der 25 of the original oxide.
‘25, and also to-some-exterit-the semi-fused layer

removed from the oven while maintaihing- the
high vacuum thereon, and the envelope-is filled

“with a suitable gas or vapor, such as one of the

gases employed in the forming operation. Argon
is preferred in the comipleted lamp because. it

operates exceedingly well in the lamp, and- as

above stated, enables a low starting voltage to be

employed. The gas pressure in the envelope 12
preferably is of the order of one atmosphere when

the lamp is in operation.
The film-of molten metal which was formed on
each of the electrodes 21 during-the forming-oper-

‘agtion appears to‘be the chief source of-the visible
radidtion ‘from ‘the lamp. The films, once ‘ini-
tially formed as dbove -set forth, remain to be
‘heated-and to become incandescent whenever:the

lamp is relighted. ‘Each film ‘is so thin that-ap-

‘parently surface tension holds it to its oxide back-

ing ‘so*that the lamp may be'burned in any:posi-
tion. The film 23 of ‘Fig. 4 is-supported-by the
semi-fused layer -of oxide 24 immediately ‘be-
neath, and this layer merges into the white pow-
The oxide ‘powder

24, “Fhermally insulates'the aetive surface layer23

‘%o the extent that it reaches-a temperature which

is ‘miuch -higher than -the melting :point - of ‘the
metal of which the- oxide is composed. ‘For a
one-kilowatt size lamp of the form illustrated, the
outside diameter-of “eac¢h -electrode pencil 21 -is
approximately %’’; ‘the inside “diameter of ‘the
aperture is approximately9¢’’; and the diameter
of each of the active spots or incandescent-films
23 is approximately %, ;- as above-stated the fill-
ing is approximately ‘35’ @eep. “'The spacing be-

‘tween the adjacent-port_ions of the-active ends-of

the elecirodes is‘approximately ¥4
Hafnium oxide  produces’ in-certain respects a

‘better light than ‘does-zirconium -oxide, but- it

costs _considerably ~more’ than: zirconium oxide.
Therefore, as shown in-‘Fig.5; the hole in the elec-
trode pencil 21 may be largely filled with-a-mass

‘28 of @ material, such as'magnesium oxide, which

tends to thermally insulate the hafnium- oxide.

~On top of the magnesium oxide is packed a-mass

of hafnium oxide as indicated at 30, which-mass
need be only 14" to ¥’ thick. Tt will be under-
stood that the hafnium -oxide mass 28 embodies
three ‘different’ layers, namely, a surface’ film-of
hafnium metal, ‘-an underlying semi-fused haf-
nium -oxide layer  and- the- powdered hafnium
oxide layer, generally in the manner of the zir-
conium “and zirconium ~oxide: layers shown ‘in
F’lg‘ 4,

‘In concentrated are lamps of prior types em-

. bloying an ancde or plate; and operated from:di-

rect current, the andde serves to-locate and-fix
the positive end of the arc-stream and therefore

“must - dissipate the ‘heat released there-without
‘getting hot enough to vaporize or to produce any

considerable radiation-due-to its own incandes-
cence, even-at the point:where the are stream
strikes. "If any part.of such an anode  becomes

“hot enough to vaporize, the vapor so released will
‘migrate to the.cathode and in time spoil the lamp.
‘With a one-Kilowatt Iamp, and a voltage drop: of

" approximately 20 vdlts across'the. lamp; the cur-

0
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rent flowing.in the arc stream is approximately
50 .amperes when ‘the lamp is powered from a
110 volt source. "This relatively large. current
tends to heat the anode and cause vaporization
of a portion of the anode. " "The arrangement dis-
closed herein, however, ohviates the nossibility

‘of impairing the ‘efficiency. and life of thé lamp
‘due to vaporization of the niclybdenum or other
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- metal heretofore employed in the anode plate
structures of concentrated arc lamps. Any trans-
fer of active material, either zirconium or haf-
nium, from one electrode 21 to the other does
not impair the efficiency of the lamp of the in-
stant invention, and any such transfer effect is
reversible since the lamp is powered from alter-
nating current and each of the electrodes succes-
sively operates as anode and cathode, so that the
surfaces of the two electrodes remain similar both
in eomposition and in the quantity of active ma-
terial at the light emitting surfaces.

In order to overcome the tendency of the arc
flame to project outwardly too far from the active
surfaces 23 of the electrodes, which would tend
to overheat the adjacent portion of the wall of
the envelope 2, a magnet 32, Figs. 1 and 2, may

. be positioned in any suitable manner (not shown)
outside the envelope to set up a magnetic field
between the electrodes with lines of force extend-
ing in a direction generally perpendicular to the
active surfaces 228. These magnetic lines of force
will prevent the arc flame from projecting out-
wardly, and instead will cause the arc to be pro-
jected upwardly and downwardly respectively in
successive half cycles of the alternating current,
in the manner diagrammatically indicated by the
dotted circle 33 in Fig. 3. The arc stream will
travel in a continuous circular path, for example,
in a elockwise direction as indicated by the ar-
rows, notwithstanding that alternating current is
supplied to the electrodes. The direction of rota-
tion will depend upon how the magnet is poled
relative to the electrodes, but either direction will
:suffice. An electromagnet may, of course, be em-
‘ployed instead of the permanent magnet illus-
trated. During operation of the lamp the active
material on the surface portions of the electrodes
may tend to pile up at one edge of each of the
electrodes so that their faces tend to approach
parallelism with each other. With the arc stream
forced upwardly and downwardly in successive
half cycles, as indicated in Fig. 3, the tendency
of the active surface material to pile up at an
edge of either of the cathodes is obviated. The
rotation of the arc stream has three important
advantages: (1) it prevents localization of heat-
ing of the electrodes, i. e., it distributes the heat
over the electrode surfaces so that they do not
overheat at any point; (2) it distributes the heat
and hence the radiation of light more uniformly
over the active portions of the electrode surfaces
because it also rotates about each electrode sur-
face; and (3) it controls the arc flame which
would tend to shoot out in front of the electrodes,
with the likelihood of softening or melting the
glass envelope, if it were not for the magnetic
field produced by the magnet 32.

Tn an electrode structure for a five kilowatt

lamp the outside diameter of each of the elec-

rode pencils 21 is approximately 34’’; the inside
diameter of the aperture is .55’’, and the active
spot will almost fill this aperture. The adjacent
portions of the active ends of the electrodes may
be spaced Y,’’ or slightly farther apart, and ap-
proximately 250 amperes will flow through the
lamp when connected to a 110 volt alternating
current supply.

For flood lichting and general photographic
and illumination purposes it is not generally es-
sential that the light emanate from a single
source, and hence the two closely spaced sources
in the lamp disclosed herein introduces no objec-
tionable feature in this respect. The use of alter-

nating current enables much simpler power sup-

-8
ply apparatus to be used since it is not necessary
to have a rectifier device in the circuit. The heat
remaining in each electrode during every other
half cycle of the power supply when the electrode
is operating as an anode, causes the active sur-
face of the electrode to remain at substantially

- the temperature that it reaches when the eléc=
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trode is operating as a cathode, and thus the elee-
trodes coact to produce one and one-half to two
times the amount of light that would be produced
by a single cathode of the same construction
when used with an anode and powered from
direct current. The heat generated in an anode
of the prior concentrated arc lamp structures,
and which must be dissipated, represents a con-
siderable loss of input energy, which loss is large-
ly obviated in the instant lamp. . )
As hereinbefore stated, the lamp will produce
and maintain a color temperature of approxi-
mately 3200° Kelvin throughout along useful life,
and the current flowing through the lamp may
be varied to any desired extent and hence any
desired degree of light intensity may be obtained,
without materially changing the color tempera-
ture of the lamp, since variation in the current
flowing through the lamp merely changes the size
of each spot of light and thus changes the quan-
tity of the light output. The operating tempera-
ture of the lamp, as nearly as can be determined,
is approximately 3000° C. when zirconium oxide is
used as the electrode material, and is approxi-
mately 3200° C. when hafnium oxide is employed.
Fig. 6 shows a modification in which the en-
velope {2 has a ceating of silver or other suitable

s light reflecting material applied to a portion of

the outer surface of the envelope, and the elec-
trodes 2{ are supported in alignment with each
other by channel mermbers {1’, the active light
emitting surfaces being substantially parallel to
each other. This avoids the tendency of the ac-
tive material to pile up on one edge of each of
the emitting surfaces. The light from the left
hand electrode, as viewed in the figure, is re-
flected through the front window F of the lamp
by the silvered sufrace 35, whereas the light from
the right hand electrode will directly pass to the
front of the lamp, as indicated by the dotted
lines. The position of the electrodes relative to
the reflector surface is such that the reflected
light will have the desired pattern, this position
also being determined by the curvature of the
silvered wall portion 35. The envelope may be
silvered on its inner wall, if desired, and in lieu
of a reflecting coating on the wall of the lamp
a reflector outside and spaced from the lamp en-
velope may be employed.

Fig. 7 shows a suitable starting and running
circuit for the lamp when it is operated from a
source of alternating current supply 38. A bal-
lagt impedance 42, preferably an inductance, is
inserted in one side of the circuit since the lamp
has a negative-volt-ampere characteristic. With
the main switch 29 closed, and switch 44 thrown
to the contact 45, which is the starting position,
current will flow over g circuit comprising con-
ductor 41, winding 48 of a vacuum switch 82,
manually operable switch 44, contact 45, imped-
ance 59, armature 53 and contacts of the vacuum
switeh 52, and the ballast impedance 42 and con-
ductor 49. The vacuum switch 52 is of the type
in which the circuit is made and broken between
solid contacts in a vacuum in response to the
magnetic field set up by inductance 48, such a
switch having been found to be unusually effec-
tive to provide the surge required in starting
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vapor arc lamps. Various kinds of such switches
are well known; one suitable for the purpose is
disclosed in the Ruth Patent No. 2,076,162, issued
April 6, 1937, and also in the Buckingham et al.
Patent No. 2,564,871, issued August 21, 1951, The
inductance coil 48 has an open air gap and hence
a magnetic field which attracts the magnetizable
bar or armature 53 of the switch 52, opening the
circuif formerly through the switch contacts and
interrupting the current. When the current is
interrupted, an inductive pulse generated across
the inductance 48 breaks down the are gap in the
lamp, and the lamp becomes operative, The con-
denser 54 readily permits the voltage surge to
pass to one of the electrodes 21 of the lamp. The
lamp current flowing through inductance 48 holds
the armature 53 of the switch in the open posi-
tion, and switch 44 can then be thrown to the
operating position, i. e., to the left as viewed in
Fig. 7, thereby shunting out the inductor 48.
Various other suitable starting and running cir-
cuits for the concentrated arc lamp may, of
course, be employed in lieu of the illustrative cir-
cuit shown in Fig, 7.

While there are shown and described herein
two illustrative embodiments of the invention,
many other and varied forms of the lamp and
of the electrode structure per se, and also other
uses for the lamp, will present themselves to
those versed in the art without departing from
the invention which is, therefore, not limited
either in structure or in use except as indicated
by the scope of the appended claims.

I claim:

1. A concentrated arc discharge lamp of the
character in which the light is emitted prinei-
pally by highly incandescent surfaces of the elec~
trodes and to a lesser extent by the cathode glow
portion of the discharge, and which is adapted to
be energized by alternating current power supply,
comprising a sealed light-transmissive envelope
enclosing two electrode structures and an ioniz-
able gas filling having g pressure of approxi-
mately one atmosphere at the operating tempera-
ture of the lamp, said electrode structures each
being successively operative as an anode and a
cathode during successive half cycles of said al-
ternating current power supply, each of the elec-
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trode structures comprising a metallic body hay-
ing a hole therein and a core embedded in said
hole, said core extending substantially to the sur-
face of the metallic body and having an exposed
surface portion forming the active light-emitting
surface area of the electrode, said core at the
active surface portion thereof consisting essen-
tially of a layer of a metal of the class consist-
ing of zirconium and hafnium and bonded to said
metallic body, said layer being supported by an
underlying coalescent mass consisting essentially
of an oxide of the metal of said layer.

2. A concentrated arc discharge lamp according
to claim 1, having means for supporting the elec-
trode structures at a converging angle to expose
more clearly their active light-emitting surfaces.

3. A concentrated arc discharge lamp accord-
ing to claim 1, having means for producing a mag-
netic field in a direction to cause the arc stream
to rotate laterally in a continuous circular path
over said active light-emitting surfaces.

4. A concentrated arc discharge lamp accord-
ing to claim 1, having means for producing a
magnetic field extending in a direction to force
the arc laterally in opposite directions respec-~
tively in successive half eycles of the alternat-
ing current power supply and prevent the active
surface portion of each of the electrodes from
building up at an edge thereof due to the relative
angular positions of the electrodes.

WILLIAM D. BUCKINGHAM.
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