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cording to the present invention, principally by three 
methods: increasing the current, increasing the gas flow 
through the torch, and increasing the arc chamber pres 
sure. The effects of the latter two variables are shown in 
FIGURE 3. The gas flow shown is the flow under the 
indicated pressure conditions. Any chamber pressure 
above atmospheric can be used, but it preferably is op 
erated at 225 to 750 p.s. i. (15 to 50 atmospheres). 
What is claimed is: 
1. High intensity light source apparatus comprising a 

pressure vessel having a transparent viewing port; a 
stick cathode, a cooled nozzle, and a cooled anode, 
said electrodes and nozzle being positioned coaxially 
within said pressure vessel; means for establishing an 
electric arc between said cathode and anode whereby 
a portion of said arc is surrounded and wall-stabilized 
by said cooled nozzle; and means for passing an inert 
gas stream at a pressure above atmospheric through said 
pressure vessel collinear with said wall-stabilized arc. 

2. High intensity light source apparatus comprising a 
pressure vessel having a transparent viewing port; a 
Stick cathode, a cooled nozzle, and a cooled hollow 
nozzle anode, said electrodes and nozzles being posi 
tioned coaxially within said pressure vessel; means for 
establishing an electric arc between said stick cathode 
and said cooled hollow anode whereby a portion of said 
arc is surrounded and wall-stabilized by said cooled noz 
Zle, means for passing an inert gas stream at a pressure 
above atmospheric through said pressure vessel collinear 
with said stabilized arc; and means for recirculating 
Said inert gas externally of said pressure vessel. 

3. High intensity light source apparatus comprising 
a pressure vessel having a transparent viewing port; a 
Stick cathode, a first cooled nozzle positioned near said 
cathode, a cooled anode, a second cooled nozzle, posi 
tioned near said anode, said electrodes and nozzles being 
positioned coaxially within said pressure vessel; means 
for establishing an electric arc between said cathode and 
anode whereby a portion of said arc is surrounded and 
stabilized by said first nozzle; means for passing an inert 
gas stream at a pressure above atmospheric through said 
pressure vessel collinear with said stabilized arc; and 
means for recirculating said inert gas externally of said 
pressure vessel. 

4. High intensity light source apparatus comprising a 
pressure vessel having a transparent inner wall of suffi 
cient dimensions to withstand internal operating pres 
sures, and an outer transparent wall forming a cooling 
annulus in between said walls; means for passing trans 
parent cooling medium through said annulus; a stick 
cathode, a first cooled nozzle positioned near such cath 
ode, a cooled anode and a second cooled nozzle posi 
tioned near said anode, said electrodes and nozzles 
being positioned coaxially within said pressure vessel; 
means for establishing an electric arc between said cath 
ode and anode whereby a portion of said arc is sur 
rounded and stabilized by said first nozzle; means for 
passing an inert gas stream at a pressure above atmos 
pheric through said pressure vessel collinear with said 
stabilized arc; and means for recirculating said inert gas 
externally of said pressure vessel. 

5. Apparatus of claim 4 wherein said cathode is com 
posed of thoriated tungsten and said anode is composed 
of tungsten. 

6. A high intensity arc lamp comprising, in combina 
tion, a transparent chamber, spaced electrodes mounted 
within said chamber, means for energizing a high pres 
sure arc between said electrodes, means associated with 
one of said electrodes for circulating an annular stream 
of protective inert gas around Such electrode to stabilize 
such arc, said other electrode having a central outlet 
for receiving such gas, and means for Supplying and re 
circulating such gas so that the gas pressure with such 
chamber is higher than that of the atmosphere. 
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4. 
vessel having a transparent viewing port; a stick cath 
ode; a cooled nozzle and a cooled anode, said electrodes 
and nozzle being positioned coaxially within said pres 
sure vessel; means for establishing an electric arc be 
tween said cathode and anode whereby a portion of said 
arc is surrounded and wall-stabilized by said cooled noz 
zle; and means for passing an inert gas stream through 
said vessel collinear with said wall-stabilized arc. 

8. A method of producing light which comprises strik 
ing an electric arc between a stick cathode and an anode 
inside of a vessel having a transparent viewing port; 
wall-stabilizing and collimating said arc by passing it 
through a cooled non-consumable nozzle; passing an inert 
gas stream along said stick cathode and through said 
arc stabilizing nozzle so that said gas stream becomes 
collinear with said arc; and recirculating said gas ex 
ternally to the vessel; said collimated arc light source 
being highly stable and having relatively even bright 
ness along its exposed arc length. 

9. A method of producing light which comprises 
striking an electric arc between a stick cathode and an 
anode inside of a pressure vessel having a transparent 
viewing port; wall-stabilizing and collimating said arc 
by passing it through a cooled non-consumable nozzie; 
passing an inert gas stream at a pressure above atmos 
pheric along said stick cathode and through said arc 
stabilizing nozzle so that said gas stream becomes col 
linear with said arc; and recirculating said gas externally 
to the pressure vessel; said collimated arc light source 
being highly stable and having relatively even bright 
ness along its exposed arc length. 

10. Method of claim 9 in which said gas is at 15 to 50 
atmospheres gas pressure within said pressure vessel. 

11. A method of producing light which comprises 
striking an electric arc between a stick cathode and an 
anode inside of a pressure vessel having a transparent 
viewing port; wall-stabilizing and collimating said arc 
by passing it through a cooled non-consumable nozzle; 
passing an inert gas stream selected from the class con 
sisting of argon, krypton and xenon at a pressure above 
atmospheric along said stick cathode and through said 
arc stabilizing nozzle so that said gas stream becomes 
collinear with said arc; and recirculating Said gas ex 
ternally to the pressure vessel; said collimated arc light 
source being highly stable and having relatively even 
brightness along its exposed arc length. 

12. Method of claim 11 wherein said gas is at 15 to 50 
atmospheres gas pressure within said pressure vessel. 

13. Method of producing high intensity light which 
includes striking an elongated electrical arc between two 
electrodes; maintaining such arc by a continuous flow of 
ionized inert gas at between 15-50 atmospheres pressure; 
substantially constricting the arc diametrically by exert 
ing lateral compressive forces thereagainst; recirculating 
the such inert gas externally of the arc Zone; and water 
cooling such gas while so recirculating it. 

14. An electric lamp, which comprises means to de' 
fine a first chamber having at least one light-transmis 
sive wall portion, an electrical plasma-jet torch having a 
nozzle opening communicating with said chamber, said 
torch having a second chamber therein communicating 
with said nozzle opening, and means to effect recircula" 
tion of gas between said first chamber and said Second 
chamber and thence through said nozzle opening in the 
form of high-temperature plasma having substantial light 
radiating characteristics. 

15. A high-intensity electric lamp, which comprises 
means to define a sealed chamber having at least one 
transparent or translucent wall portion, a nozzle element 
having a nozzle opening communicating with said cham 
ber, and means to maintain an electric arc in the region 
of said nozzle opening and to effect continuous recircul 
lation of gas through said nozzle opening solely as the 
result of said electric arc and in the absence of auxiliary 

7. High intensity light source apparatus comprising a 75 pumping means. 
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16. A self-recirculating plasma device, which con- References Cited in the file of this patent 

prises a nozzle element and a back electrode mounted in UNITED STATES PATENTS 
spaced relationship, means to define a sealed chamber 
communicating with said nozzle element on both sides 2,550,089 Schlesman –----------- Apr. 24, 1951 
of the nozzle opening therein, and means including said 5 2779-890 Frenkel,--------------- Jan. 29, 1957 
back electrode to maintain an electric arc in the vicinity 2,819,427 Noskowicz ------------- Jan. 7, 1958 
of said nozzle opening and to effect recirculation of gas 
through said nozzle opening solely as the result of the FOREIGN PATENTS 
presence of said arc and in the absence of auxiliary 126,161 Australia ------------- Dec. 18, 1947 
pumping means. 0 809,323 Germany ------------- July 26, 1951 


