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[57] ABSTRACT 

An improved ceramic arc lamp construction in which 
the lead to the tubulation end of the lamp is a refrac 
tory metal looped member which surrounds the tubu 
lation adjacent the end cap and is brazed thereto dur 
ing assembly of the end closure components. The 
looped member includes a pair of leg portions which 
electrically connect one end of the arc tube to the arc 
tube mounting frame. 

4 Claims, 4 Drawing Figures 
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CERAMIC ARC LAMP CONSTRUCTION 

BACKGROUND OF THE INVENTION 

This invention relates to discharge lamps of the ce 
ramic arc tube type and more particularly to an im 
proved construction and method of assembly for the 
lower lead-in connector of such a lamp. 

In a conventional ceramic discharge lamp the tubula 
tion end of the arc tube is generally mounted toward 
the base of the lamp and electrical connection between 
the lead-in conductors and the lower electrode is gen 
erally facilitated through the tubulation. Since the 
round tubulation is normally tipped off after the arc 
tube has been exhausted and ?lled with the discharge 
sustaining ?lling, for example a sodium mercury amal 
gam, the lower lead connection ‘has generally been 
made to the ?attened tipped off portion of the tubula 
tion. In this connection, a nickel strap was used to sup 
port the exhaust tube end of the arc tube and provide 
the electrical connection between the lead-in conduc 
tor from the stem and the lower electrode of the arc 
tube. The nickel strap was spot welded to the ?attened 
section of the tantalum exhaust tubulation and was very 
difficult to control. In many instances, this process was 
believed to be the principal cause of lamp failure for 
the reason that during the spot welding operation the 
tantalum tubulation at its thinned out or ?attened por 
tion would be burnt producing either a weak spot in the 
thin walled, ?attened, tubulation or microscopic open 
ings both of which often result in what is known in the 
art as a lamp leaker. If the'welders are set to cold to 
avoid the burning problem equally unsatisfactory loose 
welds sometimes occur. An illustration of the prior art 
practice of spot welding the nickel support strap to the 
?attened pinched off portion of the exhaust and ?ll tu 
bulation may be found in US. Pat. No. 3,623,134 to 
Werner et a1. 

SUMMARY OF THE INVENTION 

In accordance with the present invention the above 
described de?ciencies of the prior art structures are ob 
viated by providing a new mounting structure and elec 
trical connection for the tubulation end of a ceramic 
discharge lamp along with an improved method for as 
sembling that end of the lamp. ' 
The conventional arc discharge lamp of the ceramic 

type includes an outer bulb and a base sealed thereto 
with a light transmissive ceramic arc tube and an elec 
trically conductive arc tube support structure mounted 
within the outer bulb and electrically connected to the 
lamp base. The are tube includes refractory metal end 
closure members with at least one of the end closure 
members including refractory metal exhaust and ?ll tu 
bulation extending therethrough to provide access to 
the interior of the arc tube body during the exhaust and 
?ll stages of the arc tube fabrication. The improvement 
according to this invention comprises a looped electri 
cal lead-in conductor of refractory metal which sur 
rounds the tubulation and is brazed thereto at its junc 
ture with the end closure member, with the looped 
electrical lead-in connector including a pair of leg por 
tions for electrically and mechanically connecting that 
end of the arc tube to the arc tube support structure. 

The looped lead-in connector is brazed to the refrac 
tory metal tubulation during assembly of the end clo 
sure structure of the arc tube and involves inserting the 
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2 
refractory metal tubulation through a close ?t aperture 
in the refractory metal end cap and, positioning a re 
fractory metal brazing ring over the tubulation in a po 
sition contacting both the end cap and the tubulation 
at their juncture in the manner disclosed in US. Pat. 
No. 3,584,372 to D. A. Larson. To complete the assem 
bly in accordance with this invention, the looped re 
fractory metal support wire having mounting leg exten 
sions is looped over the tubulation in a position con 
tacting both the tubulation and the brazing ring adja 
cent the end closure member. The entire assembly is 
then placed in an electrically conductive holding fix 
ture disposed in an inert atmosphere and suf?cient 
electrical current is passed through the tubulation to 
cause the brazing ring to melt simultaneously sealing 
the end cap to the tubulation and brazing the support 
wire to the tubulation. 

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 of an 
exemplary embodiment is considered in connection 
with the accompanying drawing, in which: 
FIG. 1 is a side elevational view of a ceramic dis 

charge lamp; 
FIG. 2 is a side elevational view of the arc tube of a 

ceramic discharge lamp; 
FIG. 3 is a bottom plan view of the arc tube of FIG. 

2; and ' 
FIG. 4 is one form for a ?xture capable of practicing 

the method of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now in detail to the drawing wherein like 
reference characters represent like parts throughout 
the several views, there is illustrated in FIG. 1 a ce 
ramic discharge lamp constructed in accordance with 
the present invention. The discharge lamp generally 
designated 10 includes an outer envelope of glass 12 
sealed to a‘ standard mogul base 14. A pair of lead-in 
conductors l6 and 18 are conventionally connected to 
the mogul base '14 and extend through a reentrant stem 
press 20 at the base ofthe envelope 12 in a conven 
tional manner. Mounted on the upper end of lead-in 
conductor 18 is an arc tube support frame 22 which 
serves to both retain and mount the arc tube within the 
outer envelope as well as conduct electricity to the 
upper electrode of the arc tube. The are tube frame 22 
is supported at its upper end within the envelope 12 by 
a pair of resilient spring members 24 which serve to re 
tain the frame 22 in a central location within the outer 
envelope 12 through resilient contact with the inner 
surface‘ of the outer envelope. 
The conventional ceramic arc tube 25 includes a tu 

bular ceramic body of polycrystalline alumina 26 
closed off at each end by a pair of electrode carrying 
end closure members or end caps 28 and 30. The end 
cap 28 carries on its inner side a discharge sustaining 
electrode 32 and on its outer side a lead-in conductor 
strap 34. At the other end of the ceramic body, the end 
cap 30 has exhaust and fill tubulation 36 extending 
therethrough, which exhaust and ?ll tubulation carries 
on its innermost end discharge sustaining electrode 38. 
The are tube 25 may be mounted to the support frame 
22 at its upper end in any of several conventional man~ 
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ners several of which are disclosed in US. Pat. No. 
3,623,134 to Leo C. Werner et al. The support frame, 
in addition to supporting the arc tube within the outer 
envelope further serves to electrically connect the dis 
charge sustaining electrode 32 to the lead-in conductor 
18. a 

The improved construction of this invention relates 
to the mounting and electrical connection of the lower 
end of the arc tube to the other lead-in conductor 16. 
As indicated previously, in the past a lead-in connector 
usually in the form of a nickel strap was spot welded at 
one end to the ?attened, sealed off portion of the tubu 
lation and at its other end welded to the lead-in con 
ductor 16. This was accomplished after the arc tube 
was completely fabricated and the exhaust, ?ll and tip 
off operations necessary to complete the arc tube were 
concluded. In accordance with this invention the lead 
in connector and support wire 40 which serves to elec 
trically connect the lower end of the arc tube and more 
particularly electrode 38 to the lead-in conductor 16 is 
brazed to the tubulation before the tubulation is tipped 
off as a part of the end closure fabrication procedure. 
This innovation not only provides for a more secure 
electrical contact but in addition eliminates the spot 
welding step required in the fabrication of past devices. 

The assembly of the bottom closure member or more 
particularly, the sealing of the refractory metal end cap 
to the refractory metal tubulation was, in the past, per 
formed in the manner disclosed in US. Pat. No. 
3,584,372 to D. A. Larson. In accordance with the 
present invention an additional step is added to that 
procedure and as illustrated in FIG. 4 the lead-in con 
nector 40 is brazed directly to the tubulation during the 
end closure brazing step. In this connection, the refrac 
tory metal tubulation 36 is inserted through a close ?t 
aperture in the refractory metal end cap 30. A refrac 
tory metal brazing ring 41, preferably titanium, is ?tted 
over the tubulation and positioned in the contact with 
both the end cap and the tubulation at their juncture. 
A looped lead-in connector 40, best illustrated in FIG. 
3, is then slipped over the tubulation and positioned in 
contact with both the tubulation and the brazing ring. 
This assemblage of parts is then placed in an electri 
cally conductive holding ?xture which is disposed in an 
inert atmosphere. One end of the exhaust and ?ll tubu 
lation 36 is positioned on the tapered top of a locating 
pin 42 held in a lower clamping bar 44. The upper 
clamping bar 46 is then closed and secured by one of 
the several securing members or bolts 48 which serve 
to secure the clamping bars 44 and 46 in position. With 
the assembly in the position indicated in FIG. 4 the 
power supply 50 is actuated causing current to ?ow 
through the refractory metal tubulation causing the 
brazing ring to heat to a temperature above its melting 
point thereby causing it to melt and flow around the tu 
bulation, brazing both the end cap 30 and the lead-in 
connector 40 to the tubulation 36. 

It is common practice to employ 15 mil wall thick 
ness one-eighth in. OD tantalum or niobium tubing as 
the exhaust and fill tubulation for ceramic discharge 
lamps. It is also common that the end cap be con 
structed of niobium and the brazing ring is generally of 
either niobium or titanium, more often titanium. Since 
nickel has a melting point lower than the titanium used 
as the brazing material, it is necessary to substitute a 
more refractory metal for the lead-in connector and 
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support wire 40. Tungsten, molybdenum, tantalum or 
niobium are all acceptable with niobium being pre 
ferred. The lead-in connector and support wire 40 may 
be fashioned from either ribbon or wire but wire is pre 
ferred and should be formed in such a way that it will 
contact as much of the entire outside perimeter of the 
tantalum tubulation as possible. In this way, the tita 
nium brazing ring will melt and flow completely around 
the circumference of the exhaust tube to make a high 
quality braze. 
As a speci?c example, when a niobium or titanium 

brazing ring, niobium end cap, tantalum tubulation and 
niobium lead-in connector are employed, a current of 
about 200 amps for several seconds provides an excel 
lent braze between the members. The current is pro 
vided by a power supply 50 which generally includes a 
high current transformer and is connected to a l 10 volt 
power line. The 1 10 volt line is connected to an adjust 
able voltage source and 10:1 step down transformer 
which applies approximately 8 volts to the line 52 and 
200 amps to the tantalum tubulation 36. The currents 
required are of course dependent on the size of the tan 
talum tube. It is preferable that the brazing take place 
in a vacuum or an inert atmosphere to eliminate the ad 
verse effects of oxidation. One method which has 
proved successful is to accomplish the brazing in ?ow 
ing commercial grade argon at about one atmosphere 
pressure. 
After the looped lead-in connector and support wire 

40 and the end cap 30 are brazed to the tantalum tubu 
lation 36, the electrode 38 is mounted on the interior 
end of the tubulation. The end cap, now completely as 
sembled is then sealed to the end of the arc tube body 
26. The are tube is then exhausted and ?lled with a dis 
charge sustaining ?lling and the outwardly projecting 
end of the tantalum tubulation is pinched and sealed off 
at 54. The upper end of the arc tube is then secured in 
the expansion accommodating mount and the lead-in 
connector 40 in a bent con?guration as illustrated in 
FIGS. 1 and 2 is spot welded at 56 to the lead-in con 
ductor 16. g 

The improved a'rc lamp construction and method of 
assembly of this invention eliminates the spot welding 
step previously required and which is believed to be di 
rectly responsible for many lamp failures. The rigid 
mount improves lamp stability and is much less likely 
to fail mechanically from shock or vibration. Addition 
ally, the improved connection adjacent the intersection 
of the end cap and the exhaust tubulation thereby im 
poses far less bending moment on that juncture than 
when the lead-in connector is spot welded near the end 
of the tubulation tip off. ' 
What is claimed is: 
1. An arc discharge lamp of the ceramic arc tube type 

comprising; ' ‘ 

a base, 
an outer envelope sealed to said base, 
a pair of lead-in conductors electrically connected to 

said base and extending into said outer envelope, 

an arc tube mounting frame mounted within said‘ 
outer envelope on one of said lead-in conductors 
and electrically connected thereto, 

a ceramic arc tube having refractory metal end clo 
sure members closing off the ends thereof and re 
fractory metal exhaust and ?ll tubulation extending 
from at least one end closure member, said ceramic 
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are tube supported at its upper end on said mount 
ing frame, and 

a refractory metal looped lead-in connector, said 
looped lead-in connector including a looped por 
tion and a pair of leg portions, said looped portion 
surrounding said tubulation and brazed thereto ad 
jacent said end closure member and said leg por 
tions electrically connected to said other lead-in 
conductor. 

2. An arc discharge lamp according to claim 1 
wherein said looped lead-in connector is niobium. 

3. In an arc discharge lamp of the ceramic type in 
cluding an outer bulb and a base sealed thereto; a light 
transmissive ceramic arc tube and an electrically con 
ductive arc tube support structure mounted therein and 15 
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electrically connected to said base, said arc tube in 
cluding refractory metal end closure members with at 
least one of said end closure members including refrac~ 
tory metal exhaust and ?ll tubulation extending there 
through; the improvement comprising, a looped electri 
cal lead-in connector of refractory metal including a 
loop portion and a pair of leg portions, said loop por 
tion surrounding said tubulation and brazed thereto at 
its juncture with said end closure member and said leg 
portions electrically connecting said tubulation to said 
support structure. 

4. An arc discharge lamp according to claim 3 
wherein said looped electrical lead-in connector is nio 


