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Low-pressure mercury vapour discharge lamp. 

The invention relates to a low-pressure mercury vapour discharge lamp 

provided with a radiation-transmitting discharge vessel which encloses a discharge space 

containing mercury and rare gas in a gastight manner, while also mercury is present in a 

vapour pressure control member which is in communication with the discharge space during 

5 nominal opt:ration, the discharge lamp comprising means for maintaining a discharge in the 

discharge space. 

· Such a lamp, referred to as vapour pressure controlled lamp hereinafter, 

is known from DE-PS 10 86 804 (1960). The term "nominal operation" in the present 

10 description and claims is used for indicating operating conditions under which the mercury 

vapour pressure is such that the radiation ou'tpu.t of the lamp is at least 80% of the output 

during optimum operation, i.e. under operating conditions where the mercury vapour 

pressure is ideal. The vapour pressure control member, an amalgam in the known lamp, 

limits the mercury vapour pressure in the discharge vessel. This renders nominal operation of 

15 the lamp possible at comparatively high lamp temperatures such as may occur in the case of 

a high lamp load, or when the lamp is used in a closed or badly ventilated luminaire. 

The mercury vapour pressure at room temperature is comparatively low in 

the known lamp. The known lamp as a result has the drawback that, when it is operated on a 

conventional lamp supply, the initial radiation output is also comparatively low, which output 

20 is defined here as the radiation output one second after switching-on of the lamp. The run-up 

period, Le. the time which the lamp requires for achieving a radiation output of 80% 

compared with optimum operation, is comparatively long in addition because the vapour 

pressure rises only slowly after switching-on of the lamp. 

A vapoµr pressure controlled lamp is disclosed in the Patents 

25 US 3,227,907 (1966), NL 151 212 (1967), and DE-AS 12 74 228 (1968) in which an 

electrode ring around an electrode is provided with an auxiliary amalgam in addition to a 

main ainalgam which acts as a vapour pressure control member. Provided the auxiliary 

amalgam contains sufficient mercury, the lamp will have a comparatively short run-up 

period. Upon switching-on of the lamp, in fact, the auxiliary amalgam is heated by the 
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electrode, so that it evolves a substantial portion of the mercury preseilt therein 

comparatively quickly. A condition is that the lamp must have been out of operation 

sufficiently long before switching-on, so that the auxiliary amalgam has been able to take up 

sufficient mercury. If the lamp has been out of operation for a comparatively short period, 

S the shortening effect on the run-up period is only weak. In addition, the initial radiation 

output is even lower then compared with that of a lamp with a· main amalgam only because 

the auxiliary amalgam continues drawing ·mercury· vapoµr from. the discharge space up. to the 

moment of switching-on of the lamp, thus keeping-the vapour pressure low. Furthermore, the 

drawback arises in comparatively long lamps that comparatively much time is required before 

10 the mercury evolved by the auxiliary amalgam has spread over the entire discharge vessel, so 

that such lamps show a comparatively bright mne near the auxiliary amalgam and a 

comparatively dark zone remote from the auxiliary amalgam for a few minutes after 

switching-on. 

In vapour pressure controlled lamps with an auxiliary amalgam, the 

lS quantity of mercury contained in the auxiliary amalgam depends on the quantity of auxiliary 

amalgam and the time the lamp has been out of operation, called off-time hereinafter. When 

the auxiliary amalgam in a lamp has a comparatively great mass, the auxiliary amalgam 

contains so much mercury after a long off-time that a renewed switching-on of the lamp 

evolves an eXcess quantity of mercury in the discharge space. It takes a few tens of minutes 

20 then before the main amalgam has absorbed this excess quantity. During this time, the 

mercury vapour pressure is too high· and the lamp accordingly has a comparatively low 

radiation output. When the auxiliary amalgam in a lamp has a comparatively small mass, the 

auxiliary amalgam on the contrary contains too little mercury after a short off-time for 

compensating the absorption by the main amalgam during the first tens of minutes after 

25 switching-on. This leads to the effect that the mercury vapour pressure rises initially, then 

falls,· and does not rise again until the main amalgam has also assumed its operational 

temperature. To counteract this effect, US 3,629,641 (1971) proposes the use of a second 

auxiliary amalgam which is further removed from the electrode and which takes over the. role 

of the first auxiliary amalgam when the latter is incapable of supplying any more mercury. 

30 After switching-off of the lamp, however, it takes a long time before the 

auxiliary amalgam(s) has (have) absorbed the necessary quantity of mercury again. When the 

lamp is switched on before that time, the lamp has a long run-up period in spite of the 

presence of the auxiliary amalgam. 

The publication "Amalgamen voor 'TL'-lampen .. (Amalgams for 'TL' 
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lamps) by J. Bloem, A. Bouwknegt and G.A. Wesselink, Philips Teehn. T., vol. 38, 

1978/79, pp. 12-17, suggests a.Solution to this problem thrbUgh.the use of a main amalgam 

which has a comparatively high vapour pressure at room temperature. Even then, however, 

the initial radiation output of the lamp is still comparatively low. In addition, a comparatively 

S high· vapour pressure at low temperatu_re is usually accompanied by a less wide temperature 

interval within which nominal operation is possible. 

The use of an auxiliary amalgam in an electrodeless lamp is known from 

us 4,622,495 (1986). 

Besides the amalgam lamps described above there are low-pressure 

10 mercury· vapour discharge lamps which are not provided with a vapour pressure control 

member and which contain free mercury only. These lamps, referred to as mercury lamps 

hereinafter, have the advantage that the vapour pressure at room temperature, and thus the 

initial radiation output, is comparatively high. Moreover, the run-up period is comparatively 

short. Also comparatively long lamps of this type have a substantially constant brightness 

15 over substantially their entire length after switching-on because after switching-off of the 

lamp the mercury released from the. vapour phase condenses comparatively evenly spread 

over the internal surface of the discharge vessel. Upon a renewed switching-on of the lamp, 

mercury vapour is evolved again over·the entire length of the discharge vessel. Nominal 

operation at comparatively high lamp temperatures can be achieved with a mercury lamp 

20 whose discharge space contains just· enough mercury for achieving a vapour pressure close to 

the optimum vapour pressure at the operating temperature. During lamp life, however, 

mercury is lost because it is bound, for example, to the wall and to emitter material. Such a 

lamp as a result has only a limited life in practice. Therefore, a quantity of mercury is dosed 

into practical mercury lamps which is considerably greater than the quantity which is 

25 required in the vapour phase during nominal operation. This has the disadvantage, however, 

that the vapour pressure is equal to the vapour saturation pressure belonging to the 

temperature of the coldest spot in the discharge vessel. Since the vapour saturation pressure 

rises exponentially with the temperature, temperature variations will lead to comparatively 

strong variations in the luminous efficacy of the lamp. High temperatures which occur, for 

30 example, in a badly ventilated luminaire or in the case of a high lamp load lead to a strong 

reduction in the radiatioo output in such lamps~ 

It is an object of the invention to provide a lamp of the kind described in 

the opening paragraph which, at least in regular use, has a comparatively high initial 
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radiation output, .a short run-up period, and also a comparatively high radiation output at 

comparatively high lamp temperarures. 

According to the invention, a lamp of the ~d _described in. the opening 

paragraph is for this purpose characterized in that the vapour pressure control member forms 

S part of a mercury control member which also comprises mercury ttansport control means 

which limit the mercury transport from the discharge space· to :the vapour pressure control 

member, at least while the lamp is out of operation, such that this transport amounts to at 

most S ng/h.cm3 per unit volume of the discharge space when measured at room temperature 

and in the presence of a saturated mercury vapour in the discharge space. 

10 Since the. mercury transport control means limit the mercury transport to 

the vapour pressure control member during the period the· lamp is out of operation, referred 

to as off-state hereinafter, sufficient mercury remains in-the.discharge space for facilitating 

an initial radiation output upo~ lamp ignition which is comparatively high against that of a 

lamp in which mercury transport control means are absent. Although the lamp according to 

15 the invention is a vapour pressure controlled lamp, the lamp has a comparatively short run­

up period without additional ·measures such 'as an .auxiliary amalgam being necessary. The 

lamp has a comparatively high radiation output at comparatively high lamp temperatures 

because the vapour pressure control member is in communication with the discharge space 

during operation. · 

20 The mercury transport may be measured as follows. A tube is fused to the 

discharge vessel so as to be in communication therewith •. Then an end of the tube is e<>oled 

down so that free mercury present in the discharge space condenses at said end. The 

condensed mercury. is subsequently removed and replaced by the radioactive tracer mercury 
203Hg. Then the speed with which· the tracer mercury is taken up in the vapour pressure 

25 control member is measured· with a gamma detector. 

The discharge vessel may. be provided with a luminescent layer on an 

internal surface. The luminescent.layer· comprises, for example, the luminescent materials 
~ 

barium-magnesium aluminate activated by bivalent europium (BAM), cerium-magnesium 

aluminate activated by trivalent terbium (CAT), and yttrium oxide activated by trivalent 

30 europium (YOX). The lamp is suitable then for generallighting purposes. In another 

embodiment the luminescent layer comprises lead-activated. barium silicate (BSP). Such a 

lamp is used as a sun couch lamp, Alternatively, for example in a lamp for disinfection 

purposes, a luminescent layer may be absent. 

In an attractive embodiment, the mercury transport is below 0.5 ng/h.cm3
• 
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This lamp has a comparatively high initial radiation output also when it has been out of 

· operation during a prolongecfpetiod, for example during stbrQe in a storehouse. 

In tubular low-pressure mercury vapour discharge lamps, the niercury 

vapo1ir pressure required ·for optimum operation is higher, and accordingly the initial 

S radiation output is lower in proportion as the effective internal diameter of the discharge 

vessel is smaller. By effective internal diameter is meant in the present description and 

claims the circumference along the internal sudace of the lamp divided by T. The effective 

internal diameter is equal to the internal diameter in a discharge vessel having a circular 

cross-section. It was found in practice for mercury ~ps in which a vapour pressure control 

10 member is absent that the initial radiation output is approximately 100*(1-e·DllS) % of the 

radiation output during optimum operation, where D is the effective internal diameter in mm 

of the discharge vessel. In proportion as the effective diameter of the discharge vessel is 

smaller in vapour pressure controlled lamps, not only the initial radiation output is lower, but 

in addition the effect of a vapour pressure drop on the initial radiation output is greater as a 

15 result of a vapour pressure control member which is in unhampered communication with the 

discharge space. ' 

A low-pressure mercury vapour discharge lamp provided with a radiation­

transmitting tubular discharge vessel having an effective internal diameter of D -mm and 

enclosing a discharge space which contains mercury and rare gas in a gastight- manner, while 

20 also mercury is present in a vapour ·pressure control member which is in communication with 

the discharge space during nominal operation, a pair of electrodes being arranged in the 

discharge space and current supply conductors issuing from the pair of electrodes to outside 

the discharge vessel, is characterized in that according to the invention the vapour pressure 

control member forms part of a mercury control member which also comprises mercury 

25 transport control means which, at least while the lamp is not operational, limit the 

reabsorption of mercury· by the vapour pressure control member such that the lamp after 

having burned in nominal operation during 4 hours and having been out of operation 

subsequently for 16 hours has an initial radiation output at room temperature which is at least 

70*(1-e·DllS) % of the radiation output during optimum operation •. 

30 In a lamp according to ·the invention in which mercury transport control 

means are present between the discharge space and the vapour pressure control member, an 

initial radiation output is realised which is at least 70% of the output obtained in a mercury 

lamp of the same effective internal diameter in spite of the presence of the vapour pressure 

control member. 
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The vapour pressure control member is accommodated, for example, in 

the exhaust tube while a constriction .is provided in a portion of the exhaust tube between the 

vapour pressure control mem~ and the discharge space, which constriction forms mercury 

transport control means. The vapour pressure control member. and the construction in the 

5 exhaust tube then together form a mercury control member. ~ferably, the mercury control 

member is a separate component. This has the advantage that only slight adaptations. in the 

existing production process are necessary for nianufacturing the lamp according to the 

invention. 

An embodiment of a low-pre5$ure mercury vapour discharge lamp 

10 provided with a radiation-transmitting discharge vessel which encloses a discharge space in a 

gastight manner, this discharge space containing mercury and rare gas and having a volume 

V, while also mercury is pre8ent in a vapour pressure control member which is in f 
communication with the discharge space during nominal operation and the discharge lamp 

comprises means for maintaining a discharge in the discharge space, is characterized in that 

15 according to the invention the vapour pressure contr(>l member is accommodate.cl in a holder 

and communicates with the discharge space 'through an opening having a surface area A in 

the holder, while the ratio A/Vis at most 2.S x 10"6 m·1 •. Tbe holder containing the vapour 

pressure control member may be positioned in the same location in the lamp during lamp 

manufacture where the vapour pressure control member is positioned in the known lamps. 

20 The holder is, for example, a glass capsule in which the opening has been provided by means 

of a laser beam. 

25 

An attractive modification of this embodiment is characterized in that the 

ratio A/V is at most 2.S x 10-7 m·1• The lamp then has a comparatively high initial' radiation 

output also after a comparatively long off-time. 

An embodiment of a low-pressure mercury vapour discharge lamp 

provided with a radiation-transmitting discharge vessel which ·encloses a discharge space 

containing mercury and rare gas in a gastight manner, while also mercury is present in a 
-vapour pressure control member which is in communication with the discharge space during 

nominal operation and the discharge lamp comprises means for maintaining a discharge in 

30 the discharge space, is characterized in that according to the invention the vapour pressure 

control member is enclosed by a holder which has at least one porous portion, through which 

porous portion the vapour pressure control member is in communication with the discharge 

space. 

In an embodiment, the entire holder is made of a porous material, for . 
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example of a ceramic material which has been sintered around the vapour pressure control 

member. . .. -, .... · 

In a favourable embodiment, the holder comprises besides the porous 

portion a gastight portion, the porous portion enclosing the vapour pressure control member 

S in ·a cavity of the gastight portion. This has the advantage that the porous portion can already 

be manufactured before it is assembled together with the vapour pressure control member, 

which simplifies the manufacture of the mercury control member. 

·An attractive modification of the above embodiment, in which the 

discharge space ~ a volume V, is characterized in that the porous portion has a length L in 

10 a direction from inside to outside the cavity and has a surface area A transverse to said 

direction, while the porous portion is made of a material having a porosity e and a tortuosity 

~such that (e/~2).(A/(L.V)) is at most 25 x 10-3 m·2• The tortuosity ~is understood to mean 

the average ratio between the length of the channels formed in the porous material and the 

distance between the beginning and the end of the channels. In practical porous materials, for 

.15 example ceramic· materials, the tortuosity lies between 5 and 10. The porosity may be chosen 

within a· comparatively wide interval, which affords a high degree of design freedom as to 

the dimensions of the holder. The holder has, for example, a gaslight portion made of quartz 

glass into which a porous portion of aluminium oxide has been fused. 

The vapour pressure control member may be, for example,· a zeolite. 

20 Preferred is, however, a lamp according t~ the invention in which the vapour pressure 

control member is art amalgam. The use of an amalgam has the advantage that not only the 

mercury vapour pressure at high temperatures is limited, but also nominal lamp operation is 

possible in a comparatively wide temperature range. In an embodiment, the amalgam is 

provided with an oxide layer. The oxide layer is,· for example, comparatively thin so that 

25 mercury diffusion through the layer is possible, the oxide layer forming the mercury 

transport control means. Alternatively, the oxide layer may be comparatively thick, the 

mercury transport control means being formed by an interruption in the oxide layer. - . 

· Comparatively much mercury can be bound to the wall during operation 

at the beginning of the life of a low-pressure mercury vapour discharge lamp. To avoid this, 

30 the discharge vessel of a lamp according to the invention may have a protective layer of a 

metal oxide at an internal surface. Such a protective layer, for example, of scandium oxide, 

yttrium oxide, lanthanum· oxide, or an oxide of one of the lanthanides, counteracts .the loss of 

mercury caused by binding to the wall. It is favourable when the vapour pressure· control 

member can supply comparatively much mercury during operation to compensate losses. 
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Additional measures for realising a sufficiently high mercury vapour pressure also at the 

beginning of lamp life are unnecessary then. 

A low-pressure mercury vapour discharge h.unP provided with a radiation­

transmitting discharge vessel which encloses a discharge space containing mercury and rare 

5 gas in a gastight manner, while also mercury is present in an amalgam which is in 

communication with the discharge space during nominal operation, the discharge lamp having 

means for maintaining a discharge in the discharge space, . is characterized in that according 

to the invention the amalgam. is in communication with the discharge space through a 

capillary, amalgam extending to inside the capillary. The capillary has, for example, a 

10 diameter of a few I'm for a COlllparatively short capillary up to a few hundred I'm for a 

comparatively long capillary. 

When the lamp is not in operation, the amalgam is at least substantially in f 
the solid phase, so that diffusion of mercury through the amalgam in the capillary 

substantially does not take place. During lamp.operation, the amalgam is to a substantial 

15 degree in· the liquid phase. Me~ury can then diffuse through the amalgam comparatively 

easily. It is thus achieved in a simple mann~ that the vapour pressure control member hardly 

. takes up mercury from the discharge space when the lamp is not operating; whereas a 

substantially unhampered mercury transport can take place during lamp operation. Mercury 

losses during operation are thus compensaf:ed. 

20 In a practical modification of this embodiment, the amalgam is 

accommodated in a glass vessel of which a narrowed end forms the capillary. The glass 

vessel with the amalgam may be manufactured in that a tube provided with a capillary at one 

end is filled with an amalgam, after which. the amalgam in the liquid state is pressed into the 

capillary through the application of an overpressure with an inert gas at the opposed end of 

25 the tube. Then the tube is fused in a portion opposite the capillary beyond the amalgam. The 
. . 

remaining portion of the tube, which is connected to the vessel via the fused portion, may 

serve as a fastening means, for example, for fastening the vessel to a wall portion of the 

discbaige vessel. Alternatively, the vessel may be accommodated, for example, in an exhaust 

tube of the lamp after it has been detached from the remaining portion of the tube. · 

30 In an .advantageous modified embodiment, the amalgam is present in a 

cavity of a first part of a holder, which holder. also ha$ a second part which is enclosed with 

narrow fit in a portion of the cavity not occupied by the amalgam, while the capillary, which 

is present, for example, in the second part, affords access to .the cavity from outside the 

holder. The holder is ·very easy to assemble. The amalgam is. provided in the cavity of the 
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first part. With the amalgam in the molten state, the second part is then pressed into the 

cavity of the first part until ihe,amalgani has substantially :~etrated into the capillary. The 

parts of the holder are madet for example, of metal; for example <?f stainless steel. 

Alternatively, the parts may be manufactured from a heat-resistant synthetic resin. The cavity 

S in the first part and the second part enclosed therein have, for example, a cylindrical cross­

section. In another embodiment, the cavity and the second part enclosed therein widen 

conically towards the outside. Assembling the holder has been further simplified thereby. 

· These and. other aspects of the lamp according to the invention will be 

10 explained in more detail with reference to the drawings, in which 

Fig. 1 shows a first embodiment of the lamp according to the invention in 

elevation, 

Fig. 2 shows a component of the lamp of Fig. 1 in more detail in 

longitudinal section, 

15 Fig. 3 shows an arrangement for measuring the reabsorption of mercury 
' by the vapour pressure control member in elevation, 

Fig. 4 shows the radiation output of the lamp as a function of the time 

which has elapsed after switching-on of the lamp, 

20 temperature, 

Fig. S shows the radiation output of the lamp is a function of ambient 

Fig. 6 shows a second embodiment of the component of Fig. 2, 

Fig. 7 shows a third embodiment of the component of Fig. 2, 

Fig. 8 shows a fourth embodiment of the component of Fig. 2, and 

Fig. 9 shows a second embodiment of the lamp according to the 

25 invention·, partly in elevation, partly in longitudinal section. 

Fig. · 1 shows a low-pressure mercury vapour discharge lamp which is 

provided with a radiation-transmitting discharge· vessel 10 which encloses a discharge space 

11 with a volume Vof 30 cm3 in a gastight manner~ The discharge vessel 10 is a lime-glass. 

30 tube with a circular cross-section having an (effective) internal diameter D of 10 mm. The 

tube has been bent into a hook shape. The discharge vessel 10 is provided at an internal 

surface 12 with a luminescent layer (not shown) which comprises the luminescent materials 

BAM, CAT, and YOX. The discharge vessel 10 is supported by a housing 70 which also 

supports a lamp cap 71. The discharge space 11 comprises besides mercury also a rare gas, 
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here argon~ Mercury is presen~ ~ot only in the discharge space· 11 but also in a vapour 

pressure control member 21, here an amalgam, in the embodiment shown consisting of SO 

mg of an amalgam of 3 % by weight Hg with an alloy of Bi and ~ in a weight ratio 67:33. 

Means 40 fo~ maintaining a discharge are formed by a pair ofel.ectrodes 41a, 4lb arranged 

S in the discharge space 11. The pair of electrodes 4la,- 41b c:Omprises a first and a second 

electrode, each supported by an· indented portion 14a, 14b of the· discharge vessel 10. 

Current supply conductors SOa~ SOa'; SOb, 50b' issue from the electrode pair 41a, 41b 

through the indented portions 14a, 14b of the discharge vessel 10 to the exterior. The current 

supply conductors 50a, SOa'; 50b, SOb' ·are connected to a supply (not shown) which is 

10 accom~odated in the housing 70 and. is electrically connected to contacts 73a, 73b at the 

lamp cap 71. 

The vapour pressure control member 21 (shown in more detail in Fig~ 2) 

forms part of a mercury .control member 20 which also comprises mercury transport control 

means 22. 

15 In the. embodiment shown, the amalgam 21 is in communication with the 
-discharge space 11 through a capillary 23, amalgam 2la extending into the capillary 23. The 

capillary 23 provided with amalgam 21a in this case forms the mercury transport control 

means 22. In the embodiment shown, the amalgam 21 is enclosed in a glass vessel 24 of 

which a· ilarrowed end 23 forms the capillary. The capillary 23 has an internal diameter of 

20 200 I'm and a length of 10 mm. ~e vessel 24 is integral with a tube 25 which has been 

fu$ed to one of the indented portions 14a of the discharge vessel 10. 

Two arrangements (I, II) each for three amalgam types were manufactured 

as shown in Fig. 3 for measuring the reabsorption of mercury by the vapour pressure control 

member with the lamp in the off-state. Reference numeral 60 here denotes a closed glass 

25 tube with a comparatively narrow-end 61 in which an open mercury capsule 62 containing 

the radioactive tracer mercury 203Hg is accommodated. In an opposite end 63 of the tube 60, 

a merc_ury cc:>ntrol member 20 as shown in Fig. 2 is positioned. The quantity of tracer 

mercury absorbed in the amalgam 21 was measured by means of a 

r-spectrometer 64. It was investigated not only for the amalgam Bi67in33 + 3 % Hg by 

30 weight mentioned above but also for the amalgam Pb20Bi46Sn34 + 3 % Hg by weight and 

Pb20In40Sn40 + 3 % Hg by weight to what extent they absorb mercury from an atmosphere 

saturated with mercury vapour in an arrangement as shown in Fig. 3. The numbers after 

each element indicate the proportional weight of that element· in· the alloy with which the 

amalgam is formed. The speed with which mercury was absorbed in the amalgam is given in 

,,. 
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ng/h in the following Table •. 
:.' ... 

Amalgam 
··; :+:: /': 

mercury transport (ng/lij 
. 

I n 

Bi67 ln33 + 3 '6 Hg by weight 0.064 0.073 

Pb20 Bi46 Sn34 + 3 '6 Hg by 0.073 94 

5 weight 

Pb20 ln40 Sn40 + 3 '6 Hg by 0.049 0.049 

weight 

The mercury transport in the mercury control members with the Biln amalgam is 0.064 and 

10 0.073 ng/h, respectively. When used in an embodiment of the lamp as shown, where the 

discharge space has a volume of 30 cm3, the mercury transport per unit volume is 

accordingly 0.0021 and 0.0024 ng/h.cm3
, respectively. The mercury transport is thus below 

• 
the upper limit mentioned of 5 ng/h.cm3• The other mercury control members also meet this 

requirement when used in the embodiment of the lamp shown. With one exception, the 

15 PbBiSn amalgam in arrangement n, the mercury transport per unit volume in the mercury 

control members used in the embodiment of the lamp shown is even substantially below 

0.5 ng/h.cm3• 

It is assumed that, with the PbBiSn amalgam in arrangement n, there is a 

space between the capillary and the amalgam over a portion of the length of the capillary, 

20 whereby a comparatively large surface area of the amalgam is in contact with the atmosphere 

of the discharge space. This effect can be avoided through the use of an amalgam containing 

indiu.m. The presence of this metal in: the amalgam promotes wetting and adhesion of the 

amalgam to the glass. Alternatively, for example, a holder with a metal capillary may be 

used. .a. good adhesion to the amalgam is also obtained then. 

25 Further measurements have shown that the mercury transport through the 

amalgam in the capillary takes place more quickly by a factor 100 to 1000 with the lamp in 

the operating state, when the amalgam is in the liquid state,· compared with the off-state. 

To determine the initial radiation output ii, the lamp shown in Fig. 1 was 

operated for 4 hours and then switched off for 16 hours. The radiation output i as a function 

30 of the time after renewed switching-on of the lamp is shown in Fig. 4 as a percentage of the 
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radiation output during optimum operation •opt· The initial radiation output •i measured after 

1 s was 43 9' of the value d~g; optimum operation.· The ii1itial radiation output •i is thus 

greater than 70*(1-e-1°'15
) %, i.e~ 349'. The run-up period was 60 ~· This is much shorter 

than the run-up period in conventional amalgam lamps without auxiliary amalgam. The lamp 

S was operated at a constant current of 200 mA and a frequency of 45 kHz in this and the 

subsequent measurements. · 

In a further investigation, the effect ·of the ambient temperature TA on the 

radiation output + was measured. The ambient temperature TA was for this purpose varied . 

between 0 and 60°C. Curve A in Fig. 5 indicates the results of this measurement. The 

10 radiation output is given therein as a percentage of the radiation output •opt during optimum 

operation. For comparison, curve B ·shows the radiation output of a lamp not according to 

the invention which contains exclusively free mercury .in the discharge vessel. It is apparent 

from the measurements that the radiation output of the lamp according to the invention 

depends on the temperature to a much lesser degree than. that of the lamp not according to 

15 the invention, and that the temperature.range for nominal.operation is. much wider. 
' A second embodiment of the mercury control member is shown in Fig. 6. 

Components in this Figure corresponding to those in Fig. 2 have reference numerals which 

are 100 higher. In this embodiment, the amalgam 121 is present in a cavity 129 of a first 

portion 127 of a holder 126~ The cavity 129 has an internal diameter of 1.56 ·mm and is 

20 filled with amalgam to a depth of ~~8 mm. The holder 126 in addition comprises a second. 

part 128 which is 4 mm long and is enclosed with narrow fit in a portion of the cavity 129 

not occupied by the amalgam 121. A capillar}' 123 with an internal diameter of 172 µmin 

the second portion 128 provides access to the interior of the cavity 129 from outside the 

holder 126. The amalgam 121 extends into the capillary 123. In an alternative embodiment, 

25 the capillary is present, for example, in the first part, or the capillary is formed, for 

example, by a groove in one of the parts in a surface which· is in contact with the other part. 

The h~lder is positioned, for example, in an exhaust tube of the lamp. Alternatively, the 

holder may be fastened, for example, to a rod which has been fused to the wall of the 

discharge vessel. 

30 Fig. 7 shows a third embodiment of the mercury control member 220. In 

this Figure, components corresponding to those of Fig. 2 have reference numerals which are 

200 higher. In this embodiment, the vapour pressure control member 221 is enclosed in a 

holder 226 formed by a glass capsule. The vapour pressure control member. 221 is in 

communication with the discharge space 11 through the opening 230 with a surface area A of 

,. 
.·~ 
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2 µ.m2• The ratio A/V for a lamp according to Fig. 1 with a volume of 30 cm3 is 6.7 x 104 

m·1, which is smaller than said. 2.5 x 1~ m·1 and moreover smaller than 2.5 x 10-7 m·1• 

A fourth embodiment of the mercury control member 320 is shown in 

Fig. 8. Components therein corresponding to those of Fig. 2 have reference numerals which 

5 are 300 higher. In this embodiment, the vapour pressure control member 321 is enclosed by 

a holder 326 with .at· least one porous portion 331 through which the .vapour pressure control 

member 321 is in communication with the discharge· space 11. In the embodiment shown, the 

holder 326·comprises besides the porous portion 331 a gastight portion 332. The porous 

portion 331 encloses the vapour pressure control member 321 in a cavity 329 in the gastight 

10 portion 332. The porous portion 331 is a ceramic cylinder which has a length L of 10 mm 

seen in a direction from inside to outside the cavity, and. a surface area A of 3.14 mm2 seen 

in a direction transverse thereto. The ceramic material, here aluminium oxide, has a porosity 

e of 0.002 and a tortuosity Ii of 5. The value of (e/(R7')).(A/(L.V)) is thus 0.00084 m·2, which 

is below 0.025 m·2, for a lamp according to Fig. 1. 

15 An alternative embodiment of the lamp according to the invention is 

shown in Fig. 9. Components in this Figure corresponding to those of Fig. 1 have reference 

numerals which are 400 higher. The lamp shown in Fig. 7 has a glass discharge vessel 410 

with a pear-shaped enveloping portion 415 and a tubular invaginated portion 416 which is 

connected to the enveloping portion 415 via a flared collar portion 417. The discharge vessel 

20 410 is provided with a luminescent layer 413 at an internal surface 412. The discharge vessel 

410 is supported by a housing 470 which alsc> supports a lamp cap 471. Centrally positioned 

in the·invaginated portion 416 is an exhaust tube 418 which is in connection with the 

discharge space 411 at an end 419 which faces away from the flared c01lar portion 417. The 

discharge space 411 contains mercury and a rare gas, for example argon. Mercury is also 

25 present in a vapour pressure control member 421 which forms part of a mercury control 

member 420 which is arranged in the exhaust tube 418 between a first and a second ridge 

418a, 418b. The mercury co~trol member 420 is an embodiment, for example, as shown in 

. Fig. 2, 6, 7, or 8. Means 440 for maintaining a discharge are formed by a coil 442 which Is 

accommodated in the invaginated portion 4·16 of the discharge vessel 410 around the exhaust 

30 tube 418. The coil 442 is connected via current supply conductors 4SOa, 4S0b to a supply 

472 which is accommodated in the housing 470 and is connected to contacts 473a, 473b at 

the lamp cap 471. In the embodiment shown, the coil 442 is provided around a core 443 of 

soft-magnetic material. In alternative embodiment, no core is present. In yet another 

embodiment, the coil is positioned in· the .discharge space. 
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CLAIMS: 

' 1111111 111111 11111 11111 " 1111 * C L M S * 

1. A· low-pressure mercury vapour· discharge lamp provided with a radiation-

transmitting discharge vessel (10) w~ch encloses a discharge space (11) containing mercury 

and rare gas in a gastight manner, while also· mercury is present in a vapour pressure control 

member (21) which is in communication with the discharge space (11) during nominal 

S operation, the discharge lamp comprising means (40) for maintaining a discharge in the 

discharge space (11), characteri7.ed in that the vapour pressure control member·(21) forms 

part of a mercury control member· (20) which also comprises mercury transport control 

means (22) which limit the mercury transport from the discharge space (11) to the vapour 

pressure control member (21), at least while the lamp is out of operation, such that this 

10 transport amounts to at most S ng/h.em3 per unit volume of the discharge space (11) when 

measured at room temperature and ·in the presence of a saturated mercury vapour in the 

discharge space (11). 

2. A low-pressure mercury vapour discharge lamp as claimed in Claim 1, 

characterized in that the mercury transport is at most 0.5. ng/h.cm3
• 

15 3. A low-pressure mercury vapour discharge lamp· provided· with a ·radiation-

transmitting tubular discharge vessel· (10) having an effective internal diameter of D mm and 

enclosing a discharge space (11) which contains mercury and rare gas in a gastight manner, 

while also mercury is present in a vapour pressure control member (21) which is in 

communication with the discharge space (11) during nominal operation, a pair of electrode$ 

20 (41a, 41b) being arranged in the discharge space (11) and. current supply conductors (SOa, 

SOa; 50b, 50b) issuing from the pair of electrodes (4la, 4lb) to outside the discharge vessel 

(10), characteri7.Cd in that the vapour pressure control member (21) forms part of a mercury 

control member (20) which also comprises mercury transport contrQl means (22) which, at 

least while the lamp is not operational, limit the reabsorption of mercury by the vapour . 

25 press~re control member (21) such that the lamp after having bum~ in .nominal operation 

during 4 hours and having been out of operation subsequently ·for 16 hours has an initial 

radiation output at room temperature which is at least 70*(1-e-0
' 15) % of the radiation output 

during optimum operation. 

4. A low-pressure mercury vapour discharge lamp provided with a radiation-

---·--·--·-·-···-----··· 
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transmitting discharge vessel (10) which encloses a discharge space (11) in gastight manner, 

this discharge space (11) cOritiining mercury and rare gas aii:d having a volume V, while also . 

mercury is present in a vapour pressure control member (221) which is in communication 

with the discharge space (11) during nominal .operation and the discharge lamp comprises 

S means (40) for maintaining a discharge in the discharge space (11), characterized in that the 

vapour pressure control member (221) is accommodated in a holder (226) and communicates 

with the discharge space (11) through an opening (230) having a surface area A in the holder 

(226), while the ratio A/V •is at most 

2.5 X 1()-6 m·I. 

10 5. A low-pressure mercury vapour discharge lamp as Claimed in Claim 4, 

characterized in that the ratio is at most 2.5 x 10-7 m·1• 

6. A low-pressure mercury vapour discharge lamp provided with a radiation-

transmitting dischatge vessel (10) which encloses a discharge space (11) containing mercury 

and rare gas in a gastigbt manner, while also mercury is present in a vapour pressure control 

15 member (321) which is in communication with the discharge space (11) during nominal 
' operation and the discharge lamp comprises means (40) for maintaining a discharge in the 

discharge space (11), characterized in that the vapour pressure control member (321) is 

enclosed by a holder (326) which has at least one porous portion (331), through which 

porous portion (331) the vapour pressure control member (321) is in communication with the 

20 discharge space (11). 

7. A low-pressure mercury vapour discharge lamp as Claimed in Claim 6, 

characterized in that the bolder (326) comprises besides the porous portion (331) a gastight 

portion (332), the porous portion (331) enclosing the vapour pressure control member (321) 

in a cavity (329) of the gastight portion (332). 

25 8. A low-pressure mercury vapour discharge lamp as claimed in Claim 7, in 

which the discharge space has a volume V, characterized in that the porous portion (331) has 

a Ieng~ L in a direction from inside to outside the cavity (329) and has a surface area A 

transverse to said direction, while the porous portion is made of a material having a porosity 

e and a tortuosity ~ such that (e/~2).(A/(L. V)) is at most 

30 25 x 10-3 m·2• 

9. A low-pressure mercury vapour discharge lamp as claimed in any one of 

the preceding Claims, characterized in that the vapour pressure control member (21) is an 

amalgam. 

10. A low-pressure mercury vapour discharge lamp provided with a radiation-

' 11111111111111111111111111111 
* C L M s * 
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transmitting discharge vessel (10) which encioses a discharge space (11) containing mercury 

and rare gas in a gastight manner, while also mercury is present in an amalgam (21) which is 

in communication with the discharge space (11) during nominal ~tion, the discharge 

lamp having means (40) for maintaining a discharge in the discharge space (11), 

5 characterized in that the amalgam (21) is in communication with the discharge space (11) 

through a capillary (23), amalgam (21a) extending to inside the capillary (23). 

11. A low-pressure mercury vapour discharge lamp as claimed in Claim 10, 

characterized in that the amalgam (21) is accommodated in a glass vessel· (24) of which a 

narrowed end forms the capillary (23). 

10 12. A low-pressure mercury vapour discharge lamp as claimed in Claim 10, 

characterized in that the amalgam (121) is present in a cavity (129). of a first part (127) of a 

holder-(126), which holder (126) also has a second part (128) which is enclosed with narrow 

fit in a portion of the cavity (129) not occupied by the amalgam (121), while the capillary 

(123) affords access to the cavity (129) from outside the holder (126). 

' 

', 


