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[57] ‘ ABSTRACT 

An improved low pressure mercury vapor discharge 
lamp having an elongated vitreous envelope with elec 
trodes sealed into its ends. At least one of said elec‘ 
trodes is connected to an outwardly ?ared stem which 
is sealed to one end of the envelope. The stem is par 
tially coated with an amalgam~forming metal which 
becomes the main amalgam during lamp operation. 
The stem is also coated with a ceramic between the 
amalgam-forming metal and the electrode to prevent 
migration of the amalgam during operation. 

10 Claims, 2 Drawing Figures 
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LOW PRESSURE MERCURY VAPOR DISCHARGE 
LAMP 

This invention relates to low pressure mercury vapor 
discharge lamps and more particularly to ?uorescent 
lamps containing an amalgam. In these lamps the amal 
gam characteristics are such that the mercury vapor 
pressure is lower than that of free mercury at the same 
temperature. 

It is well known that the location of the amalgam 
forming metal and/or of the amalgam within the lamp 
effects the function of the amalgam. Similarly, the com 
position of the amalgam, both in connection with the 
selection of the amalgam-forming metal and the rela 
tive quantities of the amalgam-forming metal and the 
mercury, effect the function of the amalgam. Similarly, 
the selection of the amalgam-forming metal or metals 
and the amounts thereof are in?uenced by their respec 
tive locations. The temperature prevaling during opera 
tion of the lamp at the location of the amalgam-forming 
metal and/or the amalgam is also of decisve importance 
in connection with the positioning thereof and the de~ 
termination of the components thereof and the relative 
proportion of each. The lamp may also contain several 
amalgams which have different functions. The main 
amalgam, as is well known, determines the mercury 
vapor pressure during operation of the lamp. One or 
more other amalgams may be utilized to obtain a re 
duction of the run-up period of the lamp. 
The present invention provides improvements in 

prior art lamps such as those disclosed in US. Pat. No. 
3,548,241 and US. Pat. No. 3,629,641, which are 
hereby incorporated by reference. These patents dis 
close the provision of a coating of the amalgam 
forming metal on, the ?ared portion of the stem. The 
coating is preferably in the shape of an annulus (ring) 
covering at least a portion of the ?ared section of the 
stem. Thus, it may be wholly positioned on the ?ared 
section or it may be partially positioned on the ?ared 
section and the remainder on a connecting substan 
tially more cylindrical section. The amalgam-forming 
metal is preferably deposited by a spray coating pro 
cess. 

It has now been discovered that when such lamps are 
operated for extended periods such as one thousand 
hours, under certain conditions, the amalgam may mi 
grate. An explanation of the cause of such migration of 
amalgam is not definitive. The temperature gradient 
along the lamp stem which increases in the direction 
from the ?are toward the electrode is an important fac 
tor. Other factors include the speci?c amalgam 
forming metal and the physical state of such amalgam, 
for example, the amount of aggregation; and also the 
wettability characteristics of the amalgam-forming 
metal and/or the amalgam for the glass stern. It has 
been found that when using indium which is the pre 
ferred amalgamforming metal and which has a substan 
tial ability to wet glass, the amount of migration in 
creases as the temperature gradient is increased. 
Since the temperature in the area of the tube immedi 

ately proximate the amalgam affects the operating 
characteristics of the lamp and particularly the opti 
mum lamp characteristics, and since the temperature 
immediately proximate the amalgam varies with the po 
sitioning of the amalgam in the tube, it follows that mi 
gration of the amalgam-forming metal and/or of the 
amalgam results in a change of the optimum lamp char 
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acteristics during operation of the lamp. This is an un 
desirable consequence of the migration. The present 
invention provides improved lamps which overcome 
this disadvantage of the prior art lamps. 

[t is an object of the invention to provide mercury 
vapor discharge lamps having uniform operating char~ 
acteristics over an extended service life. 

SUBJECT MATTER OF THE INVENTION: 

The present invention provides a low pressure mer 
cury vapor discharge lamp having improved operating 
characteristics. The lamp comprises an elongated vitre 
ous envelope having electrodes sealed into its ends. At 
least one of said electrodes is connected to an out 
wardly ?ared stem which is sealed to one end of said 
vitreous envelope. The said ?ared stem is partially 
coated with an amalgam-forming metal which becomes 
the main amalgam during operation of the lamp. Migra 
tion of the amalgam during operation is prevented by 
positioning a ceramic coating on the ?ared stem be 
tween the amalgam-forming metal and the electrode. 
The ceramic material is applied as a coating on the 

stem. The ceramic material should not react with the 
amalgamforming metal nor with the subsequent amal 
gam. It should also not react with the material of the 
glass stem nor with the gaseous components of the 
lamp. The ceramic material must also not give off ma 
terials (usually vapor) during the manufacture of the 
lamp nor during the service life of the lamp. Such mate 
rials which should not be given off include decomposi 
tion products of the ceramic material and/or the dissi 
pation and/or vaporization of adsorbed gases or mois 
ture in the ceramic material. 
The preferred ceramic material is ZrO2. 
SiO2 coatings in the form of powdered quartz are also 

useful as the ceramic coatings. The ceramic coating 
may be applied in the form of a suspension of the pow 
dered ceramic in a liquid which is brushed or sprayed 
on the glass stem. 
The preferred amalgam-forming materials are indium 

or an indium alloy. lndium is particularly preferred. 
The amalgam-forming material is preferably spray 
deposited on a ?ared portion of the glass stem. the 
amalgam-forming metal is preferably in the form of an 
annular coating and thus forms a ring around the stem. 
The annular coating may be wholly on the ?ared por 
tion of the glass stem or partially on the ?ared portion 
of the stem and partially on the adjoining more substan 
tially cylindrical portion of the stem. The ceramic coat 
ing is preferably immediately adjacent said amalgam 
forming coating and is preferably also an annular coat 
ing. The ceramic coating is positioned on the glass stem 
in the direction of the electrode, i.e., in the direction 
away from the end of the mercury discharge lamp. 
An embodiment of the lamp according to the inven 

tion is illustrated in the accompanying figures, wherein: 
FIG. 1 is a side view, partially in section, of the elec 

trode stem, and 
FIG. 2 is a partial sectional view of the ?uorescent 

lamp containing the amalgam. 
The electrode stem 1 comprpises a ?ared tube por 

tion 2 and stem press 3. Lead wires 4 and S are passed 
through the stem press 3 and ?are tube 2 to the outer 
plug connections. The electrode coil 6 is surrounded by 
an annular metal cap 7 composed ofiron foil. The elec 
trode coil 6 is attached to the inner ends of lead wires 
4 and 5. The annular metal cap 7 is supported by wire 
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8. A strip 9 of amalgam-forming alloy is positioned on 
said annular cap 7. The amalgam formed on strip 9 is 
adapted to facilitate run-up of the lamp. 
The main amalgam of the lamp is formed during op 

eration of the lamp on an annular strip 10 of amalgam 
forming metal. Preferred lampscontain a strip about 3 
mm wide of indium. This strip of indium is applied by 
spray-coating on ?ared tube 2. An annular coating 11 
of ceramic material is positioned immediately adjacent 
said annular coating 10 of amalgam-forming material. 
The ceramic coating ring is also of a width of about 3 
mm. 

In the preferred lamp which is illustrated in FIG. 2, 
the electrode stem 1 is illustrated sealed to the lamp en' 
velope 12. The lamp envelope 12 is provided with an 
inner phosphor coating 13. 
Preferred lamps having the construction illustrated in 

FIGS. 1 and 2 may be prepared with the annulus of 3 
mm width formed of a spray-deposited coating of the 
preferred amalgam-forming metal indium. The total 
amount of indium is about 55 mg. In operation of the 
lamp, this becomes the main amalgam. In the illus 
trated lamp, the ratio of indium to mercury in the amal 
gam formed after introduction’ of mercury into the 
lamp, is 5.511. In the illustrated lamp, and using the pre 
ferred ZrO2 as the ceramic material, there is an amount 
of between about 3 and 5 mg. to form the illustrated 3 
mm wide annular coating. 
The ceramic coating alters the ability of the amalgam 

and/or amalgam-forming metal to wet the glass stem. It 
also effects accumulation of heat in the glass stem as a 
result of its insulating characteristics. The foregoing is 
offered as a possible explanation for the advantageous 
effects ?owing from the use of the ceramic material. 
Lamps produced in accordance with the drawings 

and the example hereinbefore have operated in excess 
of one thousand hours without migration of the amal 
gam. These lamps have operated with optimum operat 
ing characteristics over this lengthy service and without 
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4 
decrease in light intensity resulting from changes in op 
erating characteristics. The ceramic coating is prefera 
bly very adherent to the stem and the annulus is prefer 
ably sharply delineated. 
What is claimed is: 
1. In a low~pressure mercury vapor discharge lamp 

comprising an elongated vitreous envelope having elec 
trodes sealed into its ends, at least one of said eleca 
trodes being connected to an outwardly ?ared stern 
sealed to one end of said envelope and said stem being 
partially coated with an amalgam-forming metal which 
becomes the main amalgam during lamp operation, the 
improvement comprising positioning a ceramic coating 
on said stem between said amalgam-forming metal and 
said electrode. 

2. The lamp of claim 1 wherein said amalgam 
forming meal is in the form of an annulus covering at 
least part of the ?ared portion of said stem, and said ce 
ramic coating is an adjacent annular coating; and 
wherein said amalgam-forming annular coating is a 
spray-deposited coating. 

3. The lamp of claim 2 wherein said amalgam 
forming metal coating is indium. ' 

4. The lamp of claim 3 wherein said ceramic material 
is ZrOZ. 

5. The lamp ofclaim 3 wherein said ceramic material 
is SiO2. 

6. The lamp ofclaim 1 wherein said ceramic material 
is SiO2. 

7. The lamp of claim 1 wherein said ceramic material 
is ZrO2. 

8. The lamp of claim 1 wherein said amalgam 
forming metatl is indium. 

9. The lamp of claim 2 wherein said ceramic material 
is ZrOz. 

10. The lamp of claim 2 wherein said ceramic mate 
rial is SiO2. 
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