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ENVELOPE STRUCTURE FOR HIGH INTENSITY THREE 
ELECTRODE ARC LAMPS INCORPORATING HEAT 

SHIELDING MEANS 

BACKGROUND OF THE INVENTION 

This invention relates generally to high intensity ‘short-arc 
lamps such as those disclosed in U.S. Pat. No. 3,502,929, is 
sued Mar. 24, 1970, and assigned to the same assignee as the 
present invention. Sealed beam high intensity short-arc lamps 
typically contain two axially aligned electrodes spaced apart a 
short distance to form an arc gap located in a gas-tight en~ 
velope. The are gap may measure, for example, 0.1 to 10 mil 
limeters in length. The envelope, which con?nes an ionizable 
gas under pressure, usually comprises a metallic arcuate 
re?ector incorporating the cathode electrode, a cylindrical 
ceramic insulator joined to the open end of the re?ector, and 
an anode support assembly joined to the open end of the 
ceramic insulator and supporting the anode in close proximity 
to the cathode at the approximate focus of the re?ector. A ?at 
optical window is sealed within a concentric aperture in the 
anode support assembly. 

Initiation of the arc discharge is caused by momentary ap 
plication of a high voltage pulse between the cathode and 
anode while subsequent continuous operation is achieved by a 
low voltage high current supply connected between anode and 
cathode. For instance the starting pulse might be 50 kv while 
the power supply for continuous running might provide-l2 
volts at 12 amperes. For some applications such as pulse or 
amplitude modulated light sources, it is desirable to supply a 
third electrode extending into the region of the arc gap for 
starting purposes. In this way, the high voltage starting pulses 
can be isolated from the low voltage steady state power supply 
circuit. 

In providing the lamp with such a third electrode, it has 
been found desirable to connect the third electrode mechani 
cally and electrically to the re?ector while electrically isolat 
ing the cathode and its support assembly from the reflector by 
an additional ceramic insulator. However, this construction 
usually has resulted in locating the brazed ceramic-to-metal 
joint between the re?ector and the additional ceramic insula 
tor in close proximity to the arc gap. Strong thermal convec 
tion currents'from the are often have heated the brazed joint 
to such a degree that cracking and failure of the joint have oc 
curred. The present invention is directed to the solution of this 
problem. 

SUMMARY OF THE INVENTION 

According to the present invention, excessive heating of the 
metal-to-ceramic joint between the re?ector and insulator can 
be avoided by providing the re?ector with a cylindrical metal 
lic sleeve extending from the cathode end of the re?ector into 
the cylindrical insulator on that end. By dimensioning the 
sleeve smaller than the cylindrical insulator an annular space 
is provided between the sleeve and the insulator. Convection 
currents of heat proceeding outwardly from the arc region are 
thus forced to travel a considerably longer path around the 
end of the sleeve to reach the ceramic-to-metal joint; 
moreover, the joint is shielded from radiated heat from the arc 
region. 
Thus the principal object of the present invention is to pro 

vide an improved three electrode arc lamp in which the re?ec 
tor is electrically connected to the third electrode while the 
joint between the re?ector and the cathode insulator is effec 
tively shielded against heat from the arc region. This and other 
objects, features and advantages of the present invention will 
become more apparent upon reading the following detailed 
description and examining the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view of a high intensity short-arc 
lamp according to the present invention. 

FIG. 2 is a view of the lamp of FIG. 1 taken along lines 2-2. 
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2 
DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring now in more detail to the drawing, FIG. 1 illus 
trates ajsealed beam, high intensity short-arc lamp in which 
the electrodes are oriented axially. The lamp envelope in 
cludes a cylindrical ceramic insulator section 10 which may be 
made of polycrystalline alumina for example. One end of 
cylinder 10 is brazed to a ductile metallic ring 12 which in turn 
is brazed to a metallic re?ector 44 which may be spherical, el 
lipsoidal, parabolic, or any other suitable shape. The ductile 
metallic ring serves as a stress relieving portion of the en 
velope. 
The ceramic member 10 is brazed at the other end to a duc- ' 

tile metallic ring 18 which in turn is brazed to a rigid metallic 
anode ring 20. Ring 20 then is brazed to another ductile metal 
lic ring 22 which in turn is brazed to a ?ange of a tubular rigid 
metallic window support 24. As in the case of ring 12, the duc 
tile metallic rings 18 and 22 serve to relieve stresses generated 
by the high temperatures encountered in operation. A disc 
shaped planar window 26, which may be sapphire or other 
suitable material, is received within and brazed to window 
support 24. A cylindrical metallic anode electrode 28 which 
for example may be tungsten, is supported along the axis of 
cylindrical ceramic insulator l0 and window 26 by three 
metallic struts 30 which may be made of molybdenum for ex 
ample. The struts 30 are trapezoidal rather than rectangular in 
shape in order that the distance between the struts and the 
re?ector 44 may be increased to avoid possible are break 
downs. Each strut has a notch into which anode ring 20 is 
brazed. Struts 30 and anode ring 20‘ together comprise an 
anode support assembly which provides an electrically con 
ductive path between anode electrode 28 and anode ring 20. 
A cylindrical metallic cathode 32 which may be made of 

thoriated tungsten, for example is supported adjacent anode 
electrode 28 by a metallic cathode support plate 34. Cathode 
electrode 32 may be supported in plate 34 by being brazed 
within a central aperture in plate 34. A hollow threaded stud 
36 is brazed to one surface of plate 34 concentrically 
therewith. Stud 36 serves as a mounting means for the arc 
lamp. A tubulation 38 is brazed within an aperture in stud 36. 
During manufacture tubulation 38 is used to fill the interior of 
the lamp envelope with an ionizable gas, for example, xenon. 
After this step, tubulation 38 is “pinched off" to form a cold 
welded seal. Apertures 40 in plate 34 provide passageways for 
the ?lling of gas. 
A cylindrical ceramic insulator 42 joins plate 34 and a 

spacer ring 46. Ductile metallic rings 48 are provided at each 
of the ceramic-to-metal brazed joints for stress relief. Spacer 
ring 46 is joined to re?ector 44 by brazing for example. A 
third or starter electrode 50 is joined to re?ector 44 by means 
of a tab 52 by brazing for example. 

In accordance with the present invention, the ceramic-to 
metal joint between cylindrical ceramic insulator 42 and 
spacer ring 46 is protected from the intense heat generated in 
the are between cathode 32 and anode 28 electrodes by a 
cylindrical metallic sleeve 54 joined to spacer ring 46 by braz~ 
ing for example. In operation, the electrodes of the lamp are 
energized with suitable potentials connected to the metallic 
external parts of the envelope by means of a suitably designed 
socket (not shown). In‘one example, a 12 volt, l2 ampere dc 
power supply is connected between anode ring 20 and 
cathode support plate 34 to provide operating potential, while 
a 50 kv pulse source connected to re?ector 44 is sufficient to 
energize third electrode 50 for starting the arc. 

Since the temperature of the arc is approximately 5,000° K, 
strong convection currents are generated within the envelope. 
However, because of the presence of sleeve 54 these convec 
tion currents and thermal radiation from the are are prevented 
from impinging directly upon the ceramic-to-metal braze joint 
between elements 42 and 46. The path traveled by convection 
currents from the arc to the above-mentioned joint is con 
siderably lengthened by the ba?ling effect provided by sleeve 
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54 such that the path length for heat travel between the arc 
and the joint may be doubled for example. In this way, intense 
heating which formerly caused premature failure of the brazed 
joint is avoided. 

It should be understood that the above described embodi 
ments are merely illustrative of the application of the prin 
cipals of this invention. Obviously, many modi?cations may be 
made without departing from the spirit and scope of the inven 
tion as setforth in the following claims. 
What is claimed is: 
1. An arc lamp having a sealed envelope filled with an 

ionizable gas, said envelope comprising three conductive 
members separated by and joined gas tightly to ?rst and 
second insulative members, one of said members having an 
optical window gas tightly sealed within an aperture therein, 
each of said conductive members having a conductive elec 
trode connected thereto and extending within said envelope to 
form an arc gap between a pair of said electrodes, and thermal 
shielding means mounted within said envelope and positioned 
to lengthen the spatial path between said arc gap and the joint 
between one of said conductive members and one of said insu 
lative members. 

2. An arc lamp in accordance with claim 1 wherein one of 
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said conductive members comprises a re?ector member inter 
posed between the others of said conductive members and 
separated therefrom by said insulative members, and wherein 
said thermal shielding means comprises a conductive sleeve 

5 joined to said re?ector member and extending over the joint 
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between said re?ector member and an adjacent insulator 
member. 

3. An arc lamp in accordance with claim 2 wherein said 
other conductive members comprise a cathode support and an 
anode support, said anode support having said optical window 
mounted therein. 

4. An arc lamp according to claim 3 wherein said insulative 
member separating said re?ector and cathode support is a 
cylinder and wherein said cathode support includes a metal 
plate closing one end of said cylinder, and wherein said re?ec 
tor is joined to the other end of said cylinder concentrically 
therewith, said conductive sleeve projects from the end of said 
re?ector into said cylinder concentrically therewith, said 
sleeve having an external diameter smaller than the internal 
diameter of said cylinder, whereby a concentric gap is formed 
between said sleeve and cylinder. 
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