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2 Claims. (Cl. 313-112) 

The invention relates to sodium-vapour discharge tubes 
having a rare gas-?lling consisting of neon and a small 
amount of some other gas or gases. 

It is common practice to add a small amount, for 
example 0.7 percent by volume, of argon in order to 
decrease the ignition voltage of the lamp. 
The addition of argon suifers from the disadvantage 

that this gas disappears in a comparatively short period 
of time (due to the phenomenon known to those versed in 
the art as “clean-up”), as a result, the ignition voltage 
will no longer be decreased to the required extent so 
that the lamp can no longer be put into operation. 
As is well known, a decrease of the ignition voltage 

of a lamp can be achieved by the addition to the main 
gas of an auxiliary gas the ionisation voltage of which is 
less than the excitation voltage of the metastable energy 
level of the main gas. 

Consequently, with neon as the main gas, use may 
be made of auxiliary gases other than argon in order to 
decrease the ignition voltage. 
When xenon is used, it is found that this gas is 

cleaned up at a much lower rate than argon, which results 
in a wider choice of the composition of the glass of the 
discharge vessel. 
However, the addition of xenon has the limitation that 

the number of lumen-hours at the beginning of the life 
of the lamp, the proportions of the lamp being constant, is 
less than when argon is used as the auxiliary gas. 

According to the invention, the addition consists of 
0.1% to 0.3% of xenon and 1% to 4% of helium, both 
percentages being expressed in a percentage by volume 
of the neon, and the inner wall of the discharge vessel 
consists of borate glass which substantially does not dis 
colour during life. 
By the use of this composition of the gas-?lling the 

disadvantages described are avoided, whilst the choice 
of the borate glass which does not discolour, which 
choice is made possible by the composition of the gas 
?lling, provides a sodium-vapour discharge tube having 
light transmission properties superior to those of a tube 
containing an argon addition. 
As examples of borate glasses which do not change 

colour we may mention glasses which contain 

20-30% B203 
20—30% A1203 
30-60% CaO+BaO 

The invention will be described in detail with reference 
to the accompanying drawing in which: 

Fig. 1 is a graph showing the lumen output of a lamp 
according to the invention as a function of life; and 

Fig. 2 is a view in section of a lamp according to the 
invention. 

In Fig. 1 curve a shows the behaviour of a conventional 
sodium lamp of approximately 85 watts. This lamp, 
shown in Fig. 2, has a gas-?lling consisting of neon and 
approximately 0.7% argon at an overall pressure of ap 
proximately 15 mms. of mercury at room temperature. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

1 
p , 2,899,584 

Patented Aug. 11, 1959 

2 
The U-shaped discharge tube 1 is arranged in a Dewar 
?ask 2 with double walls and has an internal diameter 
of approximately 11.5 mms. the distance between the 
activated electrodes 3 is approximately 610 mms., meas 
ured along the axis of the tube. The lamp ignites at 
approximately 400 volts. 

This lamp starts with a light output of approximately 
7000 international lumens; after 1500 hours of operation, 
the lamp output is approximately 5300 lumens, the num 
ber of lumen-hours is approximately 8.5><106 during the 
?rst 1500 hours of operation. 
The curve b shows the behaviour of a sodium lamp 

which is similarly proportioned, but in which instead of 
0.7% of argon 0.2% of xenon has been added. This 
lamp starts at approximately 5600 lumens. The num 
ber of lumen-hours during the ?rst 1500 hours of opera 
tion is approximately 8.0x 106 that is to say less than in 
the lamp provided with an argon addition. ' 

Finally, the curve 0 shows the behaviour of a sodium 
lamp according to the invention, which is equally pro 
portioned but in which instead of 0.7% of argon a 
mixture of approximately 0.2% of xenon and 3% of 
helium has been added. 
The light output starts with approximately 6700 lumens. 

The number of lumen-hours during the ?rst 1500 
hours of operation is approximately 9.4><106. 
The discharge vessel of the lamps b and c which con 

tain xenon is made of lime glass which is internally coated 
with a layer of borate glass of the composition 

22% B203 
10% CaO 
22% A1203 
40% BaO 
6% K20 

With glass of this composition no addition of argon 
can be used, since the argon is substantially cleaned up 
after a few hundred hours of operation. For this reason, 
the lamp according to curve a is provided with a dis 
charge vessel which is made, as is usual, of lime glass 
which is internally coated with a layer of the com 
position » 

9% SiO,, 
51% B203 

N330 
10% CaO 
15% A1203 

This glass composition has the property that the argon 
gas is not cleaned up or at least is cleaned up at a 
lower rate than in the ?rst-mentioned glass; the trans 
parency, however, is poorer than in the ?rst~mentioned 
glass owing to discoloration. 
What is claimed is: 
1. A sodium vapor lamp comprising a light-trans 

missible envelope having an inner wall consisting of a 
borate glass containing about 20% to 30% B203, about 
20% to 30% A1203, and about 30% to 60% CaO and 
BaO, spaced electrodes positioned within said envelope, 
and a ?lling within said envelope consisting of a mix 
ture of sodium and neon containing about 0.1 to 0.3% 
of xenon and about 1 to 4% helium. 

2. A sodium vapor lamp as claimed in claim 1 in 
which the borate glass has approximately the following 
composition: 

22% B203 
10% CaO 
22% A1203 
40% BaO 
6% K20 
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