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[57] ABSTRACT 
In a low-pressure mercury vapour discharge lamp a tin 
oxide coating having a resistance per square of more 
than 10,000 Ohm is provided on the wall so as to 
avoid blackening of the glass. Particularly this coating 
is used in the aperture of a lamp for photo-copying 
purposes. 

2 Claims, 1 Drawing Figure 
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LOW-PRESSURE MERCURY VAPOUR 
DISCHARGE LAMP AND METHOD OF 

MANUFACTURING SAID LAMP 
ln low-pressure mercury vapour discharge lamps in 

which the energy in the gas discharge is converted into 
radiation, particularly into light the phenomenon often 
occurs that the glass wall gets a grey appearance after 
a number of operating hours. This grey discoloration 
which is caused by an interaction of mercury and the 
glass wall results in radiation absorption and an unes 
thetic appearance of the lamp. 
The number of operating hours after which the radia 

tion absorption becomes inadmissible due to the grey 
discoloration and the lamp thus has to be replaced is 
firstly dependent on the current density in the lamp, i.e. 
the number of mA/sq.cm of the cross-section of the dis 
charge space. Furthermore, as regards the grey discol 
oration, it is a great difference whether the wall of the 
lamp is bare or is coated with a luminescent coating. In 
a bare lamp having a bare wall the grey discoloration, 
both at high and at low current densities, i.e. above and 
below a value of 50 mA/sq.cm is already inadmissible 
after a number of operating hours which in lamps hav 
ing a luminescent coating on the wall does not result in 
a disturbing grey discoloration. At a low current den 
sity the grey discoloration in lamps having a lumines 
cent coating on the inner side of the glass wall of the 
lamp is often so little that no special steps are neces 
sary. 

In a given type of lamp having a luminescent coating 
(furthermore denoted by S-lamp) an apertured part of 
the glass wall extending longitudinally is not coated 
with a luminescent material. in such lamps which are 
particularly used for photo-copying equipment the 
glass in the aperture is directly exposed to the mercury 
discharge and a very strong grey discoloration occurs 
after a very short time at that area especially when the 
current density in the discharge is chosen to be high so 
as to obtain an intensive radiation. 
To inhibit the grey discoloration it has already been 

proposed to coat the glass with a transparent protective 
coating of a metal oxide namely titanium dioxide. This 
titanium dioxide coating is always formed in practice 
from a solution of tetrabutyltitanate. ln S-lamps the 
glass in the aperture must then be coated in any case 
with such a protective coating. Often, however, the en 
tire glass wall is coated prior to the luminescent coating 
being provided because this is simpler than providing 
the protective coating alone in the aperture with the aid 
of special equipment. 
A low-pressure mercury vapour discharge lamp ac 

cording to the invention, having a glass envelope whose 
inner side has a luminescent coating and a transparent 
metal oxide coating located between this coating and 
the wall is characterized in that the metal oxide coating 
consists of tin oxide and has a resistance per square of 
at least 10,000 Ohm. 

In this connection resistance per square of the tin 
oxide coating is understood to means the resistance 
measured between 2 strip-shaped parallel electrodes of 
1 cm length pressed on the tin oxide coating and being 
spaced 1 cm apart. 
The resistance per square of the tin oxide coating 

must be higher than 10,000 Ohm because otherwise the 
protective coating is conducting in such a manner that 
it detrimentally interferes with the gas discharge so that 
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2 
black spots and specks are produced after a given num 
ber of operating hours. 
Likewise as the above~mentioned known protective 

coating consisting of titanium dioxide the tin oxide 
coating is very satisfactorily transparent and quite 
scratch resistant. The tin oxide can also easily be pro 
vided during a bulk manufacturing process. 
The invention is of special importance for those kinds 

of lamps (furthermore denoted by F-lamps) in which 
the lamp wall not only has a luminescent coating but 
also a reflective coating. Such a re?ective coating 
serves to concentrate the light generated in the lumi 
nescent coating in a given direction. To this end the re 
flective coating is present between the glass wall and 
the luminescent coating but it is not provided over the 
entire circumference of the glass envelope. Two differ 
ent types of lamps can be distinguished in this respect, 
namely those in which the luminescent coating extends 
over the entire circumference and those in which the 
luminescent coating and hence the re?ective coating 
leave a apertured part of the glass wall uncoated. 
Lamps of the latter type (further denoted by FS-lamps) 
are thus the same as the S-lamps described above, but 
have a re?ective coating between the luminescent coat 
ing and the glass wall. The re?ective coating and the 
luminescent coating may extend or not extend over the 
same circumferential angle. Granular titanium dioxide 
is commonly used as a material for the re?ective coat 
mg. 
Both in F-lamps and in FS-lamps it is possible to pro 

vide the known protective coating of titanium dioxide 
or the tin oxide coating according to the invention as 
a ?rst coating on the glass wall likewise as in lamps 
without a re?ective coating, and to subsequently pro 
vide the re?ective coating on the protective coating 
and ?nally provide the luminescent coating. To adhere 
the coatings to the wall or to a previously provided 
coating a separate heat treatment, the so-called sinter 
ing treatment, is always necessary in order to remove 
the solvent and binder used for the formation of the 
coating. Thus the lamp is to be placed three times in a 
furnace, heated, cooled and removed. These opera 
tions make the manufacture of such types of lamps 
time-consuming and expensive. 
Departing from the above-described manufacture the 

re?ective coating may alternatively be firstly provided 
on the wall, followed by the protective coating and the 
luminescent coating. It is true that a slightly better ad 
hesion of the re?ective coating is then obtained, but 
when using a protective coating of titanium dioxide 
three times sintering remains necessary. In addition a 
large quantity of titanium dioxide is required to form 
the protective coating because the sintered re?ective 
coating is very porous. 
Unlike a protective coating of titanium dioxide, a 

protective coating of tin oxide according to the inven 
tion may be formed in situ from a suitable organic tin 
compound such as, for example, dibutyltinmaleate on 
a re?ective coating which has not been previously sin 
tered. Thus one of thr three sintering operations is then 
omitted. Moreover, less material is used for the protec 
tive coating because this coating in case of a suitable 
solvent being chosen is directly provided on the re?ec 
tive coating which still comprises binder and is thus not 
porous for the organic tin compound. 
When using the method described in the previous 

paragraph lamps are obtained in which the tin oxide is 
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directly supportted by the glass wall at those areas 
where there is no re?ective coating and is located be 
tween the re?ective coating and the luminescent coat 
ing in the other part of the lamp. 
The tin oxide coating of a suitably chosen organic tin 

compound such as, for example, dibutyltinmaleate may 
of course alternatively be provided in situ in lamps in 
which the protective tin oxide coating is directly sup 
ported by the glass wall over the entire circumference 
of the lamp. 
Further advantages of the use of organic tin com 

pounds over tetrabutyltitanate are that the solution of 
the tin compounds from which tin oxide can be forced 
in situ does not foam, does not hydrolize and does not 
form a gel. Also the rate of coating of the lamps may 
be much faster than when using titanium dioxide par 
ticularly because foaming does not occur. 
The invention will now be described in greater detail 

with reference to a drawing of an FS~lamp and a de 
scription of an example of its manufacture. 
The drawing shows in a cross-sectional view an F5 

lamp in which the protective coating of tin oxide in the 
aperture is supported by the glass wall and is further 
more located between the re?ective coating and the lu 
minescent coating. In this FIG. 1 is the glass wall, 2 is 
the re?ective coating, for example, of titanium dioxide, 
3 is the tin oxide coating having a resistance per square 
of more than 10,000 Ohm and 4 is the luminescent 
coating, for example, of willemite. The drawing clearly 
shows that in the aperture which is denoted by 5 the 
glass wall I is only coated with the protective tin oxide 
coating 4. There is no re?ective coating and no lumi 
nescent coating in the aperture. 

In the manufacture ofa lamp as shown in the drawing 
the glass tube 1 is brought to a vertical position before 
the stems with the electrodes and the exhaust tube are 
provided and is coated with the desired re?ective coat 
ing by injection or raising a titanium dioxide suspen 
sion. The suspension used for this purpose is prepared 
by suspending 800 gms of granular TiOz in 400 ml of 
butylacetate to which 25 ml of dibutylphtalate have 
been added. After this suspension has been ground for 
7 hours in a ball mill, 280 ml of a 1% solution of nitro 
cellulose in butylacetate is added and grinding takes 
place for another hour. 
After the TiO2-coating is provided it is dried with the 

aid of hot air of l 8°-25°C for approximately 10 minutes 
and butylacetate evaporates but nitrocellulose and 
dibutylphtalate remain. Subsequently a strip-shaped 
part of the TiO,» coating is wiped off over the entire 
tube length with the aid of a vulcalon plate. 
The partly coated tube wall thus obtained is then 

coated, by means of injection or raising in the tube, 
with a thin coating of a solution having the following 
composition: 
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750 ml ethanol 
250 ml isobutanol 
l% by volume of ethylcellulose 
%% by volume of dibutyltinmaleate. At this manufac 
turing stage the tin coating of the solution adheres 
both to the TiO, coating and to the glass in the 
wiped-out aperture. The binder of the TiO, coating 
does not dissolve in this solution and the TiO: coat 
ing thus remains intact. 

After drying at room temperature for approximately 
2 minutes the tube having the two coatings is intro 
duced into a furnace and heated for 50 to 150 seconds 
at a temperature of approximately 580°C. Dibutylphta 
late, nitrocellulose and ethylcellulose thereby evapo 
rate and burn out and dibutyltinmaleate is converted 
into a tin oxide layer having a resistance per square of 
at least 10,000 Ohm. 

After the tube has been removed from the furnace 
and has cooled, the luminescent coating is provided by 
injecting or raising a suspension of willemite in the ver 
tically placed tube. The suspension used for this pur 
pose is manufactured by grinding 100 gms of willemite 
for 2 hours in a ball mill in 400 mls of a 1% solution of 
nitrocellulose in a mixture of 95% butylacetate and 5% 
rnonoethylglycolaether to which V2% by volume of 
dibutylphthalate, 2 gms of Sb2O3 and 6 gms of Sr,P2O, 
have been added. After drying (at 20 - 25°C for ap 
proximately 10 minutes) of the suspension coating thus 
provided an aperture is wiped out with the aid of a vul 
calon plate in the dried suspension coating at the same 
area where the aperture has been wiped out of the TiO, 
coating. Subsequently the tube is again introduced into 
a furnace and heated for 50 to 150 seconds at approxi 
mately 530°C during which nitrocellulose completely 
evaporated and burns out. 
The tube having three coatings obtained after this op 

eration is ?nished in known manner to a ?uorescent 
lamp particularly intended for photo-copying purposes 
by providing steps with electrodes, exhausting, ?lling, 
operating etc. 
What is claimed is 
1. A low-pressure mercury vapour discharge lamp 

which comprises a glass envelope whose inner side has 
a luminescent coating and a transparent metal oxide 
coating, said metal oxide coating consists of tin oxide 
and has a resistance per square of at least 10,000 Ohm. 

2. A low-pressure mercury vapour discharge lamp as 
claimed in claim 1 in which a light re?ective coating is 
provided between the glass wall and part of the lumi 
nescent coating, wherein the tin oxide coating is di 
rectly provided on the glass wall at the area where there' 
is no light re?ective coating and is located between the 
light re?ective coating and the luminescent coating in 
the other part of the lamp. 
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