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(57) ABSTRACT 

An improved electrode support element for ceramic 
discharge lamps formed from the exhaust and fill tu 
bulation extending through one or both of the arc tube 
refractory metal end caps. A section of the tubulation 
adjacent to but spaced from the inwardly extending 
end is notched out and that portion between the notch 
and the end is collapsed against the opposite side wall 
to form a double walled, U-shaped electrode rod grip 
ping portion with improved centering and holding ca 
pabilities. 

9 Claims, 5 Drawing Figures 
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TUBULAR ELECTRODE SUPPORT FOR CERAMC 
DESCHARGE LAMP 

BACKGROUND OF THE INVENTION 
This invention relates to high pressure ceramic dis 

charge lamps and more particularly to an improved 
electrode support element formed from the exhaust 
and fill tubulation which provides improved centering 
and holding of the discharge sustaining electrode. 

In discharge lamps employing the ceramic arc tube, 
the opposed discharge sustaining electrodes are 
mounted at least at one end of the arc tube to the ex 
haust and fill tubulation which extends through the end 
cap or end closure of the arc tube body. Many such 
lamps employ refractory metal tubulation as the elec 
trode support in both ends of the lamp and it should be 
understood that the improved tubulation design of this 
invention may be employed at both ends in such a 
lamp. Exhaust and fill tubulation is universally em 
ployed in the ceramic discharge lamp at least at one 
end of the arc tube to facilitate exhausting of the arc 
tube and filling with the discharge sustaining fill such 
as, for example, an amalgam of sodium and mercury. 
In the final step of arc tube fabrication the exhaust and 
fill tubulation is pinched off and sealed. Many tubula 
tion configurations are available in the prior art and 
each is characterized by one or more deficiencies such 
as expense of manufacturer, nonrigidity of electrode 
support, or the inability to center the electrode with re 
spect to the longitudinal axis of the arc tube body. One 
example of a more expensive tubulation construction is 
illustrated in U.S. Pat. No. 3,243,635 in which the en 
tire internal end of the tubulation is crimped down 
about the electrode rod or shank prior to welding and 
one or more apertures are required to be drilled in the 
tubulation body to provide for the exhaust and fill func 
tions, after assembly of the electrode to the tubulation. 
U.S. Pat. No. 3,746,907 discloses another type of tubu 
lation electrode support wherein all but a narrow strip 
of the tubulation is cut away on the interior end leaving 
a flexible strap which, through a pair of fingers at the 
end of the strap, grips the electrode rod or shank. This 
latter configuration not only requires more difficult 
fabricating procedures but provides a less rigid support 
for the electrode than the improved design of this in 
vention. 

SUMMARY OF THE INVENTION 

The novel improved tubulation design of this inven 
tion provides for rigid electrode support and almost 
perfect centering of the electrode with respect to the 
tubulation and arc tube longitudinal axes while requir 
ing only minimal fabricating steps. The foregoing is ac 
complished in accordance with the present invention 
by providing in a ceramic discharge lamp which con 
ventionally includes a base, an outer envelope sealed to 
the base, and a ceramic arc tube mounted within the 
outer envelope and electrically connected to the base, 
with the arc tube having refractory metal end caps or 
closures sealing off the ends thereof and carrying inter 
nally the discharge sustaining electrode, the improved 
electrode mounting and support element, at least at 
one end of the arc tube which comprises a length of the 
exhaust and fill tubulation of this invention sealed 
through an aperture in one end cap. This tubulation has 
a notched out section on the portion thereof extending 
inwardly of the end cap with that portion of said tubula 
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2 
tion between the notched out portion and the inwardly 
extending end of the tubulation being collapsed from a 
convex-concave form to a concave-convex form to 
form a double walled electrode holding portion with its 
opposite wall portion. More particularly the collapsed 
wall portion extends substantially curvilinearly with 
and adjacent to the inner surface of its opposite wall 
portion to thereby form a double walled electrode 
holding portion with the notched out portion providing 
adequate access to the interior of the arc tube to ac 
commodate the exhaust and fill functions. 

BRIEF DESCRIPTION OF THE DRAWING 

Many of the attendant advantages of the present in 
vention will become more readily apparent and better 
understood as the following detailed description is con 
sidered in connection with the accompanying drawings, 
in which: 
FIG. 1 is a side elevational view partly in section of 

a ceramic discharge lamp employing the improved 
electrode support element of this invention; 
FIG. 2 is an enlarged side elevation, partly in section, 

of an arc tube of the ceramic type employing this inven 
tion; 
FIG. 3 is a side elevational view illustrating the tubu 

lation after notching; 
FIG. 4 is a side elevational view similar to FIG. 3 il 

lustrating the tubulation after the end is collapsed; and 
FIG. 5 is an end view of the collapsed tubulation of 

FIG. 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now in detail to the drawings wherein like 
reference characters represent like parts throughout 
the several views there is illustrated in FIG. 1 a typical 
high pressure sodium lamp of the ceramic arc tube type 
generally designated 10. The discharge lamp 10 in 
cludes an outer envelope 12 of glass attached to a stan 
dard metal mogul base 14. A pair of lead-in conductors 
16 and 8 (partially superimposed in FIG. I.) are con 
ventionally connected to the mogul base 14 and extend 
through a re-entrant stem press 20 at the base of the en 
velope 12 in a conventional manner. Mounted on the 
upper end of lead-in conductor 18 is the arc tube sup 
port frame 22 which serves both to retain and mount 
the arc tube within the outer envelope 12 as well as to 
conduct electricity to the upper electrode of the arc 
tube. The frame 22 is supported at its upper end within 
the envelope 12 by a pair of resilient spring members 
24 which serve to retain the frame 22 in a central loca 
tion within the outer envelope 12 through resilient 
contact with the inner surface of the outer envelope. 
A conventional ceramic arc tube 26 preferably of 

polycrystalline alumina or sapphire is mounted at its 
lower end to lead-in conductor 16 by means of a flexi 
ble wire 3 which encircles the exhaust and fill tubula 
tion 30 of the arc tube and is welded to the lead-in con 
ductor 16 in a manner disclosed in copending applica 
tion Ser. No. 392,692, filed Aug. 29, 1973 for an “im 
proved Ceramic Arc Lamp Construction' and owned 
by the assignee of this application. The tubulation 30 
extends through an end cap 32 at the lower end of the 
lamp, which tubulation serves to mount the lower elec 
trode 34 in accordance with this invention. 
At the other end of the arc tube 26 is a nontubulation 

carrying end cap or end closure 36. An inverted T 
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shaped lead-in conductor 38, including flange portions 
39 is spot welded to the outside of the end cap 36 to 
provide electrical current to the electrode 40 mounted 
on the inner side of the end cap 36 by an electrode sup 
port element which is disclosed in detail in copending 
application Ser. No. 447,618 filed the same date as this 
application for “Electrode Support Element For Ce 
ramic Discharge Lamp' by the inventors of this appli 
cation and owned by the same assignee as this applica 
tion. The lead-in conductor 38 is electrically connected 
to the support frame by a flexible strap 42 at 44. The 
strap 42 is welded to the lead-in conductor 38 and to 
the lateral support bar 46 at their juncture. The lateral 
support bar 46 has channels therethrough at 48 which 
surround the vertical arms of the support frame 22 to 
provide for centering of the upper end of the arc tube 
with respect to the frame but in a manner which will 
permit longitudinal movement or expansion of the arc 
tube through the loose sliding fit relationship between 
the support frame 22 and the channels or apertures 48 
in support bar 46. 
As previously pointed out the exhaust and fill tubula 

tion 30 extends through the end cap 32 and is brazed 
thereto along with lead-in conductor 31 by means of a 
niobium or titanium brazing ring in a manner disclosed 
in the aforementioned copending application Ser. No. 
392,692 for “An Improved Ceramic Arc Lamp Con 
struction.' As best illustrated in FIGS. 3, 4 and 5, a 
notch 50 is cut from the tubulation adjacent to but 
spaced from one end thereof. The portion 52 of the tu 
bulation side wall which extends between the notched 
out portion and the adjacent end is then folded or col 
lapsed against its opposite wall 54 as best seen in FIG. 
5 to form a substantially U-shaped double walled elec 
trode gripping portion. This double walled configura 
tion produces a U-shaped cavity having a radius which 
approximates the radius of the cylindrical rod or shank 
portion 56 of the electrode 34 and provides for im 
proved mechanical holding ability as well as better sur 
face area and wall thickness and hence improved weld 
ing capabilities. As will be apparent the improved tubu 
lation design of this invention can be employed at both 
ends of the arc tube 26 if desired as opposed to the non 
tubulation electrode mount illustrated at the other end 
of the arc tube in FIG. 2. 
The exhaust and fill tubulation of this invention may 

be constructed of tantalum or niobium with niobium 
being preferred because of its compatability with the 
niobium end cap 32. The tubulation 30 is preferably '78 
inch O.D. niobium tubing of approximately 1% inches 
in length. The area 52 between the notch 50 and the 
end of the tubulation is approximately ys inch in length 
with the notch extending for a distance of about 1/10 
of an inch along the tubulation length and to a depth 
which is slightly less than half the circumference of the 
tubulation. The depth of the notch is such that when 
the portion 52 of the tubulation is collapsed against its 
opposite side wall 54 the edge of the notch and the 
edge provided by the bend between the sections 52 and 
54 will be substantially linear. After fabrication of the 
tubulation it is then brazed to the end cap 32 in a man 
ner previously described and the electrode shank 56 
carrying electrode 34 is then welded to the U-shaped 
rod gripping portion 52-54 of the tubulation. 
As will be apparent from the foregoing, a large aper 

ture is provided by the notch 50 to accommodate ex 
hausting of the arc tube body and the filling with the 
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4. 
discharge sustaining fill 58. After the exhaust and fill 
operations, the tubulation 30 is then tipped off and 
sealed as illustrated in phantom at 60. The double 
walled, U-shaped electrode gripping portion provides 
rigid mechanical support for the electrode as well as 
improved centering of the electrode with respect to the 
longitudinal axis of the arc tube. Fabrication of the tu 
bulation involves only the relatively simple notching 
and collapsing steps. 
What is claimed is: 
1. In a ceramic discharge lamp including a base, an 

outer envelope sealed to said base and a ceramic arc 
tube mounted within said outer envelope and electri 
cally connected to said base, said ceramic arc tube in 
cluding refractory metal end caps sealing off the ends 
thereof and carrying internally thereof discharge sus 
taining electrodes, the improvement comprising: 
an improved electrode mounting and support ele 
ment at at least one end of said arc tube comprising 
a length of exhaust and fill tubulation sealed 
through an aperture in said cap, said tubulation 
having a notched out section on the portion thereof 
extending inwardly of said end cap with that por 
tion of said tubulation between the notched out 
portion and the inwardly extending end of said tu 
bulation being collapsed from a convex-concave 
form to a concave-convex form to form a double 
walled substantially U-shaped electrode holding 
and centering portion with its opposite side wall. 

2. A ceramic discharge lamp according to claim 1 
wherein said exhaust and fill tubulation is tantalum. 

3. A ceramic discharge lamp according to claim 1 
wherein said exhaust and fill tubulation is niobium. 

4. An improved refractory metal exhaust and fill tu 
bulation for a ceramic discharge lamp, said tubulation 
comprising: 
an elongated, thin walled tubular member having a 
notched out portion adjacent one end thereof and 
a collapsed wall portion extending from said 
notched out portion to said adjacent end, said col 
lapsed wall portion extending substantially curvi 
linearly with and adjacent to the inner surface of its 
opposite wall portion to thereby form a double 
walled electrode holding portion. 

5. The improved refractory metal exhaust and fill tu 
bulation of claim 4 wherein said refractory metal ex 
haust and fill tubulation is tantalum. 

6. The improved refractory metal exhaust and fill tu 
bulation of claim 4 wherein said refractory metal ex 
haust and fill tubulation is niobium. 

7. In a ceramic discharge lamp including a base, an 
outer envelope sealed to said base and a ceramic arc 
tube within said outer envelope and electrically con 
nected to said base, said ceramic arc tube including re 
fractory metal end caps sealing off the ends thereof and 
carrying internally thereof discharge sustaining elec 
trodes, the improvement comprising: 
an improved electrode mounting and support ele 
ment at at least one end of said arc tube comprising 
a length of exhaust and fill tubulation extending 
through the end cap at said at least one end of said 
arc tube, said exhaust and fill tubulation having a 
section thereof, adjacent to but spaced from the in 
wardly extending end, notched out with the portion 
of said tubulation between said notched out por 
tion and the inwardly extending end of said tubula 
tion being collapsed against its opposite side wall to 
form a double walled U-shaped electrode rod grip 
ping portion with said opposite side wall. 

8. The ceramic discharge lamp of claim 7 wherein 
said tubulation is tantalum. 

9. The ceramic discharge lamp of claim 7 wherein 
said tubulation is niobium. 
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