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[ 5 7 ] ABSTRACT 

A high-pressure discharge lamp has a lead-through 
through the wall of the discharge space of the lamp 
which has a relatively high electrical resistance. In the 
operating condition of the lamp, heat is therefore 
evolved in this lead-through by the lamp current. As a 
result an end of the discharge vessel which generally 
includes the lead-through can be maintained at the de 
sired relatively high temperature in a simple manner, 
which enhances the value of the luminous ?ux of the 
lamp. 

8 Claims, 1 Drawing Figure 
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HIGH-PRESSURE DISCHARGE LAMP 

The invention relates to a high-pressure discharge 
lamp provided with a discharge tube which includes at 
least one internal electrode and a current lead-through 
conductor connected to said electrode. 
A high-pressure discharge lamp of the kind referred 

to is described, for example. in French Pat. No. 
1,557,527. 
A drawback of this known discharge lamp is that the 

ends of the discharge tube in the operating condition 
often assume too low temperature. This causes too 
small a vapour pressure in the discharge tube and this 
in turn leads to a relatively low efficiency, for example, 
expressed in lumens/watt. 
Steps were proposed to being these ends of the dis 

charge tube to a higher temperature. But these were 
steps necessitating extra components such as strips pro 
vided about the ends of the discharge tube. Further 
more this had the drawback that several stages had to 
be added to the manufacture of the lamp. 
An object of the invention is to provide a high 

pressure discharge lamp of the kind described in the 
preamble in which in the operating condition a dis 
charge tube end acquires a sufficiently high tempera 
ture and in which this is realized in a simple manner 
without the complication of strips about such an end. 
According to the invention a high-pressure discharge 

lamp provided with a discharge tube which includes at 
least one internal electrode and a current lead-through 
conductor connected to said electrode is characterized 
in that the resistance of the path of the current lead 
through conductor between the outer wall and the 
inner wall of the discharge tube is so large that in the 
operating condition of the lamp the product of this re‘ 
sistance (in ohms) and the current (in amperes) 
through this lead-through conductor is more than l.O-. 
An advantage of this lamp is that the heat evolved by 

the electrical current in the lead-through path referred 
to can bring the relevant place to a slightly higher tem 
perature so that the drawback of the too cold ends of 
the discharge tube occurring in the said known lamp 
can be avoided. As will be evident the voltage drop 
across the path of the current leadthrough conductor 
in a lamp according to the invention is at least [.0 
Volt. 
The relatively high voltage drop across the lead 

through path can be realized, for example, by giving the 
lead-through conductor a slight cross-section at its 
leadthrough area. The lead-through may consist of a 
rod or a tube or of a collection of parallel-arranged 
conductors. In the latter case the joint cross-section of 
these conductors is of course to be taken into account. 
It is to be noticed that the coefficient of expansion of 
the material of the lead-through conductor is in satis 
factory conformity with the coef?cient of expansion of 
the material through which the lead-through conductor 
protrudes. When closing a discharge tube by means of 
a closing member consisting for the greater part of alu 
minum oxide, the material of the lead-through conduc 
tor through this member may consist of, for example, 
niobium. As is known the coefficients of expansion of 
aluminum oxide and niobium correspond satisfactorily. 
A high-pressure discharge lamp according to the in 

vention is preferably formed in such a manner that the 
current lead~through conductor is also the closing 
member for the dischage tube. 
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2 
An advantage of this preferred embodiment is that 

the current lead-through conductor then has a triple 
function, for it serves for the current supply of the elec 
trode in the discharge tube, furthermore for the evolu 
tion of heat at an end of the discharge tube and finally 
as a closing member for the discharge tube. 

It is to be noted that the combination of the current 
lead-through feature and the closing feature in itself is 
known, for example, from United Kingdom Specifica 
tions No. 961,070 and l,074,234. The resistance of the 
lead-through path was, however, very low. In the case 
of the United Kingdom Patent No. l,074,l24 a sepa 
rated heating wire was therefore used for obtaining hot 
ends of the discharge tube. 
The coefficient of expansion of the material for the 

closing member in high-pressure discharge lamps ac 
cording to the invention preferably differs not more 
than 3Xl0_"'/°C from the coefficient of expansion of the 
material for the wall of the discharge tube. 
An advantage thereof is that the connection between 

the closing member and the wall of the discharge vessel 
may be relatively simple. 
When in a high-pressure discharge lamp according to 

the invention the wall of the discharge tube mainly con 
sists of a ceramic material, particularly aluminum ox 
ide, the path of the current lead-through conductor is 
preferably a cermet, particularly an aluminum-oxide 
cermet, whose ceramic constituent has the same com 
position as the ceramic material for the wall of the dis 
charge tube. 
Cermet is understood to mean a refractory material 

consisting of a heterogeneous combination of one or 
more metals and/or alloys having one or more ceramic 
phases. 
An advantage of this embodiment is that for high 

pressure discharge lamps such as, for example, high 
pressure sodium vapour discharge lamps or high 
pressure discharge lamps using mercury and one or 
more halides in the discharge tube a sealing of the dis 
charge tube can be obtained which is reliable due to the 
satisfactory conformity between the coefficients of ex 
pansion of the parts constituting the discharge tube, 
which is an additional advantage to the advantage of 
the simple current lead-through and of sufficiently hot 
discharge tube ends. 

In the latter preferred embodiment, in the case of 
using an aluminum oxide cermet, this cermet also in 
cludes a metal selected from the group consisting of 
iron and molybdenum and a connecting conductor of 
the cermet includes this same metal. 
An advantage of this preferred embodiment is that 

the adhesion of this connecting conductor to the cer~ 
met, if this connecting conductor is (partly) inserted 
into the cermet. is satisfactory because an intimate 
contact is possible between the metal of the connecting 
conductor and the metal phase of the cermet. 

In a last preferred embodiment ofa high-pressure dis 
charge lamp according to the invention the discharge 
tube not only includes the ?rst internal electrode but 
also a second internal electrode and the second internal 
electrode is connected to a second current lead 
through conductor whose resistance of the path be 
tween the outer wall and the inner wall of the discharge 
tube is so large that in the operating condition of the 
lamp the product of this resistance (in ohms) and the 
current (in amperes) through this second current lead 
through conductor is more than 1.0-. 
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An advantage of this lamp is that none of the two 
ends can become too cold‘ This lamp can therefore be 
used. for example, in more operating positions than a 
lamp whose discharge tube has only one tube end 
which can be maintained at a sufficiently high tempera 
ture. 
The invention will be described in detail with refer~ 

ence to the drawing. 
The drawing shows a longitudinal section of a high 

pressure discharge lamp according to the invention‘ 
The lamp shown is a high-pressure sodium vapour 

discharge lamp of 400 Watts. 1 denotes a discharge 
tube. This tube is surrounded by an outer envelope 2. 
3 denotes a lamp cap. 
The discharge tube 1 has a cylindrical wall (4) con 

sisting of densely sintered (polycrystalline) aluminum 
oxide. This wall may alternatively consist of, for exam 
ple, sapphire. The tube 1 is sealed by means of two ey 
lindrical studs 5 and 6 of an aluminum oxide cermet‘ In 
the relevant ease this was a molybdenum/aluminum 
oxide cermet. The studs 5 and 6 are secured to the ends 
of the tube wall 4 by means of melting glass‘ A molyb 
denum rod 7 leading to an internal electrode 8 is se 
cured in the stud 5. 9 denotes a molybdenum current 
supply rod. In a similar manner stud 6 is provided with 
molybdenum rods 10 and 12, rod 10 leading to a scc~ 
ond internal electrode (1]). l3 denotes a terminal wire 
which is connected to the rod 9. 
The operating voltage of the lamp shown was approx_ 

imately lOS Volts and the lamp current was approxi 
mately 44 amperes. The cermet studs 5 and 6 had a re' 
sistance between the rods 9 and 7 and between the rods 
12 and 10 of approximately 0.4 Ohm. The voltage drop 
across each of these studs was consequently approxi 
mately 4.4 X 0.4 = 1.76 Volts. Thus, this was more than 

the said value of 1.0-Volt. 
Each of the cermet studs 5 and 6 had a diameter of 

approximately 10 mms and a thickness between the 
rods of approximately I mm. The speci?c resistivity, p 
(rho). of this cermet was approximately 0.4 Ohm.cm. 
The volume ratio between molybdenum and aluminum 
oxide was approximately 20 1 80. The difference in co 
efficient of expansion relative to that of wall 4 was less 
than 3.l0‘?Ct 

In the lamp described the evolved heat in each of the 
studs 5 and 6 was approximately 7.5 Joule/second. This 
was sufficient to maintain these ends of the tube 1 at a 
temperature‘of approximately ],U50° Kelvin. 

In a lamp not according to the invention in which the 
closures of the discharge tube has a much lower resis 
tance, complicated strips around the ends of the dis 
charge tube 1 were required so as to obtain the same 
lumen value (approximately 47.000 lumen). 
What is claimed is: 
l. A high~pressure discharge lamp for use with an as- > 

sociated ballast comprising a discharge tube which in~ 
eludes at least one internal electrode and a current 
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4 
lead~through conductor connected to said electrode‘ 
the electrical resistance of the path of the current 
through said lead-through conductor between the outer 
wall and the inner wall of the discharge tube being so 
large that in the operating condition of the lamp. the 
product of said resistance (in ohms) and the current (in 
ampcres) through said lead-through conductor is more 
than [0. 

2. A high-pressure discharge lamp as claimed in 
claim 1, in which the discharge tube not only includes 
the first internal electrode but also a second internal 
electrode, and wherein the second internal electrode is 
connected to a second current lead'through conductor 
whose resistance of the path between the outer wall 
and the inner wall of the discharge tube is so large that 
in the operating condition of the lamp the product of 
said resistance (in ohms) and the current (in amperes) 
through said second current lead-through conductor is 
more than 1.0. 

3. In a high-pressure discharge lamp comprising a dis 
charge tube which includes at least one internal elec 
trode and a current lead-through conductor connected 
to said electrode, the electrical l'CSlSlill'll c of the path 
of the current through said lead-through conductor be 
tween the outer wall and the inner wall of the discharge 
tube being so large that in the operating condition of 
the lamp, the product of said resistance (in ohms) and 
the current (in amperes) through said lead'through 
conductor is more than 1.0 said current lead-through 
conductor being also the closing member for the dis 
charge tube. 

4. A high-pressure discharge lamp as claimed in 
claim 3, wherein the coefficient of expansion of the ma 
terial for the closing member differs not more than 
3X l0_6/°C from the coefficient of expansion of the ma 
terial for the wall of the discharge tube. 

5. A high~pressure discharge lamp as claimed in 
claim 4, in which the wall of the discharge tube is a ce 
ramic material, wherein the current lead~through con 
sists of a cermet whose ceramic constituents has the 
same composition as the ceramic material of the wall 
of the discharge tube. 

6. A high‘pressure discharge lamp as claimed in 
claim 5, in which the wall of the discharge tube mainly 
consists of aluminum oxide wherein the current lead 
through conductor consists of an aluminum oxide cer 
met. 

7. A high-pressure discharge lamp as claimed in 
claim 6, wherein the aluminum oxide cermet includes 
iron and a connecting conductor of the aluminum 
oxide cermet consists of iron. 

8. A high-pressure discharge lamp as claimed in 
claim 6, wherein the aluminum~oxide cermet includes 
molybdenum and a connecting conductor of the alumi 
num»oxide cermet consists of molybdenum. 
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