-The i nvention relates to a IOMFpressure mer.cury vapour dlscharge lanp in

-a6cordance with the preanble of Caim1l. I'n general, |ow pressure mercury
. vapour discharge |anps are used for the disinfection of water or air. In
[addltlon to this, they are also used in the Uv-irradiation of services. Low

“pFessure mercury vapour di scharge | anps generate UV radiation with a line
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wavelength range of below 200 nm is requlred for wvarious

photo-chemical processes such as the emission of approx. 185
nm for generating _oione from oxygen as well as for the
hardening of paints and adhesives. In the preparation of
ultra-pure water, too, such as is required for example in
the electronics industry in the fabrication'aﬁd manufacture
of semi—conductors, this short-wave radiation allows for the

photo-oxidative decomposition of contaminants.

With known low-pressure mercury vapour discharge lamps,
however, the proportion as a percentage of short-wave

radiation below 200 nm is relatively low in comparison with

“the proportion of radiation in the range from 254 nm, and

with conventional low pressure _mercury vapour discharge
lamps this proportion of short-wave UV radiation from 185 nm
- related to the proportion of the 254 nm radiation - is a

maximum of only some 10 per cent.

Low pressure mercury vapour discharge lamps feature an-

optimum degree of efficiency at a specific mercury vapour
pressure, related to'the_radiétion output of 254 nm. The
optimum vapour pressure is attained as a function of the
cross—-section of the lamp tube, usually with operational

currents in the range from approximately 0.1 ampere to 1



,cross-section of the lanp tube, usually with operational currents in the
range from approximately 0.1 anpere to 1 '

2 anpere. In order to achieve a higher radiation capacity, the
principle is already known of increasingthe operational current if a
netallic filling formng an amal gamis arranged inside.the | anp tube: of t he

Iom/pressP#§ gyRrcury-vapour discharge lanp. As is known, the amalgamis a
mercury allo0y, which, for exanple, consists of nercury and indium Wen
such a nmetallic f||||ng is provided on the.inside of the | anp tube of the
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current, from some 2 to 3 ampere.

It has been shown in practice'that even with uée of the
metallic filling as referred to above, no increase can be.
attained in the short-wave UV radiation in the range below
200 nm in comparison to the UV radiation at 254 nm. It may
'indeed be thought that the use of the metallic filling would
increase the operational current Still further, but it has
transpired that no increase in radiation strength is to be

achieved in this way.

The invention is based on the objectivé of improving the low
 pressure mercury vapour diScharge lamp of the type referred
to in the preamble of Claim 1, in such a way that despite
the circumstances deécribed previously, a substantial
increase will be achieved in theé short-wave UV radiation in.
the réngé frbm 170 to 200 nm, _and. in particular in the
emission line from 185 nm in comparison to the UV radiation

from 254 nm.

This objective is achieved according to the invention by the

features in the characterisation section of Claim 1.

According to the.ihvention, the use of the inherently-known -



from 254 nm This objective is achieved according to the invention by the

f&atures in the characterisation section of Cla|n11 According to the
i nvention, the use of the inherently-kn
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from 254 nm, in the manner intended, can be observed.

The invention is based on the recognition that the
operational vapour pressure of the low pressure mercury
vapour discharge lamp depends on the wall temperature of the
lamp tube and on the electrical operating parameters. As a
result, with known low pressure mercury vapour discharge
lamps, the possibility referred to earlier of increasing the
operating current will not lead to an increase in the
radiation capacity, because the lamp tube of the 1low
pressure mercury vapour discharge lamp will then become too
hot, and the optimum operating vapour pressure of the
mercury will not be attained. Thanks to the cooling effect
provided'for by the invention, by contrast, the low pressure
mercury vapour discharge lamp can very readily be operated
with a higher operating current, with the result that the
short-wave UV radiation in the range from 170 - 200 nm
increases perceptibly, since the cooling effect prevents the
operational vapour pressure in the lamp from rising, and
exceeding the saturation point.

Measurements on a low pressure mercury vapour discharge lamp
according to the invention were able to confirm in
experiments that the proportion as a percentage of the



mercury vapour discharge |lanp can very readily be operated with a higher
operating current, with the result that the short-wave W radiation in the
range from 170 - 200 nm i ncreases perceptibly, since the cooling effect
prevents the operational vapour pr'essure4i nthe lamp fromrising, and
exceeding the saturation point. Measurenents on a | ow pressure nercury

vapour di %ﬂ%ﬁ}%&@%@%a&%%nt erbheappyert i 295Wehe-abbEatod O than i n
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outwards, and that the bulge formations are at least in

contact with a cooler.

With this further embodiment of the invention, the metallic
fillings are no longer arranged as hitherto on the smooth
inner wall of the lamp tube; rather, the lamp tube is
provided with bulge formations pointing outwards, in the
form of depressions, which form indentations in the nature
of a crucible, and the metallic fillings are located inside
these bulge formations. In this situation, the bulge
formations are at least'partiallyiin contact with a cooler,
as a result of which a cooling effect is in turn achieved,
which allows for the substantial increase of the operating
current and therefore the perceptible increase in the short-
wave UV radiation in the range from 170 - 200 nm.

In order to achieve the éooling effect provided for as an
important measure in the invention, a’ further purposeful
embodiment of the invention provides for the metallic
filling to be arranged in the immediate vicinity of the
aforementioned bulge formations. In this situation a
decisive factor is that the metallic fillings are arranged
so closely to the bulge formations referred to, that they
-are located in the area of effect of the cooling zone, and a



formations:are at |east partially in contact wwth a cooler, as a result of
whi ch a cooling effect is in turn achieved, which allows for the
substantial increase of the operating cutrent and therefore the perceptible
increase in the short- wave WV radiationin the range from 170 - 200 nm

In order to achieve the cooling effect provided for as an inportant neasure
in the i nHHaaN cl@aiddan nuieFgeetuli seabadeseat of the invention provides
for the netallic filling to be arranged in the immediate vicinity of the

af orenmenti oned bulge formations. In this situation a decisive factor is
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al so situation the envelope tube is surrounded by a fluid medium.
This fluid medium then. supports the cooling effect in an

advantageous manner.

Within the scope of the invention, in accordance with a
further purposeful embodiment of the invention, it is also
possible for the aforementioned envelope tube to feature, at
the metallic filling points, a number of bulge formations
facing radially inwards, which are in contact with the said
points of the metallic fillings, in which situation the
envelope tube forms the cooler element. A decisive factor in
this context is that the metallic fillings are in each case
in contact with the outer envelope tube which contributes to
the cooling effect.

To advantage, the lamp tube - of the low pressure mercury
vapour discharge lamp features a cross-section of at least
0.5 cm? and maximum 12 cm?, for preference approximately 3

sz .

In a further embodiment of the invention, the lamp tube has,
in the area of its discharge path, a cross-section at least
30 per cent smaller than at the two outer ends in the area
of the electrodes. Accordingly at the two outer ends. the
lamp tube has sections with a larger cross-section than in



possible for the aforenentioned envel ope tube to feature, at the metallic

fiflling points, a nunber of bulge formations facing radially inwards, which
are in contact with the said points of the netallic fillings, in which

situation the envel ope tube fornms the codler elenment. A decisive factor in
this context is that the nmetallic fillings are in each case in contact with

the outer teRVelRad,Ude WheCactoralr digtharye kheacooling effect.  To
advant age, the lanp tube of the l-ow pressure nercury vapour discharge |anp
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in each case on each side, adjacent to the areas with the

larger cross-section.

The invention can also be applied with advantage if the lamp
tube features a flat longitudinal cross-section which
deviates from a circular shape, with two broad sides
(radiation sides) and two narrow sides, and is designed as
an inherently-known flat radiator. The bulge formations and
the metallic fillings respectively are then located on at
least one narrow side of the flat radiator.

Further purposeful embodiments of the invention are
described in .the sub-claims.

The invention is explained in greater detail hereinafter on
the basis of the embodiments illustrated in the drawings.
These show:

Fig. 1 -9 various different embodiments of a low pressure

mercury vapour discharge lamp and

Fig. 10 a graphic representation of the proportions of
wavelengths and emission 1lines respectively at
approx. 185 nm and approx 254 nm of the UV
radiation.



The inventi.on can al so be applied with advantage if the |lanp tube features
axflat |ongitudinal cross-section which deviates froma circul ar shape,
with two broad sides (radiation sides) d two narrow sides, and is

desi gned as an inherently-known flat radiator. The bulge formations and the

metallic fillings respectively are then located on at |east one narrow side
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12. The lanp tube 12 has an inner wall 14 and an outer wall 28. At each end
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and at the point located opposite, the outer wall 28 of the
lamp tube 12 is in contact with a cooler 46, which can, for
example, be formed by a cboling plate. The cooler 46 exerts
a cooling effect in the area of the nétallic filling 32,

- with the result that the 1low pressure mercury vapour
discharge lamp 10 can be operated with a comparatively high
operating current of greater than 2.5 ampere. As a result of
this, a decisive increase is attained in the short-wave UV
radiation in the rangé from 170 nm - 200 nm, in comparison

to the UV radiation of approximately 254 nm.

The representation in Fig. 2 shows a low pressure mercury
vapour discharge lamp 10, in which two metallic fillings 32
are provided. In this case, the lamp tube 12 has two
corresponding bulge formations 30, pointing radially
outwards, in which the metallic fillings 32 are located. On
the outer wall of the lamp tube 12, these bulge formations
30 are in contact with the coolers 46.

Fig. 3 likewise shows a variant of a lamp tube with a bulge
formation 30, which is in contact with'its outside with the
cooler 46, but in this case the metallic filling 32 is not
in the bulge formation 30 itself, but arranged in the
immediate vicinity. In this case, the metallic filling 32 is
still in the area of effect of the cooler 46, with the
result that a cooling effect can take place in this case
also.



A nmetallic filling .32 is firmy secured on the inner wall 14 of the |anp
tube 12, in the area between the el ectrodes 20, and at the point |ocated
opposite, the outer wall 28 of the |anp gube 12 is in contact with a cooler
46, which can, for exanple, be forned by“a cooling plate. The cool er 46
exerts a coollng effect-in the area of the nmetallic filling 32, with the
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cool i ng eff¥¢t®%an take place in this case al so. .

8 Wth the enbodlnent shown in Fig. 4, the |ow pressure nercury
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44, which is in contact with the outer wall 28 of the inner
lamp tube 12, and specifically at the place at which the
metallic filling 32 is arranged on the inner wall. In this
case, the said metallic filling is located directly on the
inner wall 14 of the lamp tube 12, i.e., as a departuré from
Fig. 4, no outwards bulge 'formation is provided in this
case; in practical terms, the outwards bulge formation is
replaced by the inwards bulge formation 44.

Fig. 6 shows a partial repfesentation of another embodiment
'in which for spacial reasons only one end of the low
pressure mercury vapouf discharge lamp 10 is shown. In this
case, the lamp tube 12 has a larger croés-section at both
ends in the area of the electrodes 20 than in the area of
the actual discharge path 18, i.e. in the middle area. The
cross-section in the middle area of the discharge path 18 is
at least 30 per cent smaller than in the area of the ends 16
with the greater cross-section.

The minimum of one metallic filling 32 is arranged in the
area of the one end 16 with the greater cross-section on the
inner wall 14 of the lamp tube 12, and is in turn in contact



therefore .forms the cooler. Conventionally imersion radiators are
used for the i.rradiation of fluids, which then surround the envel ope tube
26, as a result the envel ope tube 26 is Qarticul arly well- suited to take
on the function of a cooler. The repreSentation in Fig. 5 also shows a
| ow pressure nercury vapour. di scharge lanp 10 with an external envel ope
tube 26. Thith eavebepert W8 Athivis 80 tRAWSr cd¥d,0eid othat iageadbE whheh is
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The cross- 'ct&gﬁ H%{] F SR anfECela?'of gt & sthard¥ pg?ﬁ{:lg:qast a{:ﬁFeast
30 per cemtetsidlicer fiilddinign BRe ar=a asfranigedenils - lithev tdwtiWwaedgr ehtidge
Cross-secty . I 1] f ILLigfilling 32 i r din the
area of thi}eooj{c%r}laetlet;rll;{d]6‘31(%1 vr%n{r[%r?th%é: %?‘%agg)%agﬁogg-'skg% igﬁ1 %nk?ﬁg Pgﬁgfgwal | 14
of the lanp tube 12, and is in turn in contact

9 wtha | 8881 mddk Chni BcbBrdanasewith 1§ .ae% 1o oWt &l hafp
filling 32, has _an inwards, bul %e formation which is directed radially
i nwar ds. THE®®odZer 4B cHich t kBeefeRds 16 have an enlarged cross=

section. The metallic filling 32 is, however, not arranged

in the area of the enlarged cross-section 16, but in the
area of the discharged path 18 in the outwards bulge
formation 30, which is in contact with the cooler 46.

Finally, Fig. 9 shows as a further embodiment in a partial
representation a flat radiator 34, in which the lamp tube
has two broad sides 36 and two narrow sides 38. The outward
bulge formation 30 for accommodating a metallic filling is
in this case located on a narrow side 38 of the flat
radiator 34. This outwards bulge formation is likewise in
contact with a cooler or with an envelope tube, this not
being shown in greater detail in Fig. 9.

Fig. 10 shows, in a graphic representation, the wavelengths
or emission lines respectively of the UV radiation generated
with a low pressure mercury vapour discharge 1lamp in
accordance with the invention. A particularly noteworthy
point is the emission lines of the short-wave UV radiation
40 of the wavelength of approximately 185 nm, and the
emission radiation 42 of the wavelength of approximately 254
nm.



al so:be for.med by the envel ope tube 26 shown in Fig. 5. Fig. 7.1ikew se
shows a | ow pr.essure nercury vapour discharge lanp 10, in which the ends of
the lanp tube 12 feature a greater cross-section 16 than the di scharge path
18. The difference to Fig. 6 lies in the%fact that the netallic filling
32, is arranged in the outwards bul ge formation 30, and that the cooler 46

runs on apd atcH ank se-Qhe erdpedi @ﬁ'&trtl-ﬁba%cobgéﬁBEt%hh kb9 o8 atge shows
a lanmp tube 12, in which ‘the ends 16 have an enl ar ged cross- section.

The net al Gadi@tiqmPEB2183, MHRIRKNEH 0t alM0GEd 90 PRE Se8% Hf ¢ Rhe

enl ar ged @rasor3E@ 0B£16chdutrddiddionar ea o t ps4adi aabargyash pat hhi&hl n the
out war ds buI gbe farmation 30, which is in

t
Fi nal 'y, FEiks 3% A P TR T ot ﬁgﬁ? agﬁov\tp‘ﬁ?i’? aFa8é3€é8%n€8u on a
flat radi a:tfbrl&Bl ninn inhicdmpdrd scanpcd utiee haadiabibnodd sifdeSBnmndiswo

narrow si %ﬁ'ﬁa J.%:SelyThs%xﬁH{i‘gi;ndq: o 96 J OT IR | ROe 3 chgél\?vf%fgﬁnggﬁ&%ggﬁgnﬁ at

netallic ing s 1 aselocated on-a nar

radi at or MitHENt® .outwards bul ge formation is likewise in contact with a
cooler or with an envel ope tube, this not being shown in greater detail in
Fig. 9. Fig. 10 shows, in a graphic representation, the wavel engths or .

em ssion |lines respectively of the W radiation generated with a | ow
pressure nercury vapour discharge |lanp i.-n-accordance with the invention. A
particularly noteworthy point is the em ssion lines of the short-wave W
radiation 40 of the wavel ength of approximately 185 nm and the em ssi on
radiation 42 of the wavel ength of approxi matel y 254 nm

10 :



As can be seen, the short-wave proportion 40 of the radi ation
amounts to al nost 90 per cent of the proportion of ‘the radiati {I!&ﬂ] ﬂ Ul“l“‘
nm Such a high proportion, as a percentag of the short-wave

of 185 nmin conparison to the radiati 42 of 254 nm is entirely

surprising and has not been capabl e of achi evenent hitherto.

CLAI V5 1. A lowpressure nercury yvgpgus |lanp (10) with a |anp tube (12)

and with at |east one netallic filling(32) form ng an anal gam | ocated on

the inner wall (14) thereof, for the generation of UV radiation in the

wavel engt L r ag_gﬁe ibg}qpappsuxelgr@mw 28Lp ot f Qamphe(io)[]adharﬁi @ 0bmpl ui d
aseou | Qr S aces ract eri z { e net

1P ne (B s Ul BRd bt th oA ha AR rPhRe AT e ¢ ReLdRdhr 320 o

mer cury vaﬁmmingar@n( 20plgamt Heodatest owml théldnnsr twell thd) tbher(aﬂ:f} and

that the oy J%@lgeﬂé ﬁ%f&ﬁ o@zgﬁﬂlﬁﬁ]léay%n %ﬁ?a?hf %?QQfen%@Hprah

(12) correspon IS place o e 1 nner wal contact with
a cool er (f2m zﬁgprox 2170 Almow@%s@ﬁrﬁoﬁetbﬁr%lrl?ﬁ@b@#l@%m@f(ﬂwlﬁnor _
accor dagc%yé’!édhsun@édﬂal a&@ﬁé@f&ﬁ%&%ﬂaéé‘s} hahatdetdBLAdd i £nf tlLdat”Qhé?’tZ) b:as
arranged insi de one_ar. nore _qutwar TWEFW?UFT_T u
(12), poi MeuRet bl Sl Relads gﬁ&ap%§@ g EWEsPWAREs © 8F§§°ﬁ8rﬁ§gyo
I(30) are &af | ehst 1wpmébbmrenmuxﬁ@t vdgdun gmper(loxﬁ,onlﬂﬁ&he ifnerA
OW- pr essyr.g Jmer R ccordan th claiml
characteri iz t(uf%L }%ei%ﬂqﬁ &“g)el I% d gﬁgyr é:ﬁlg?eaoﬁuf‘ue{ hgal]‘
|nned|atebmanketw oﬂzahe @ﬁlnﬁheouameadsdﬁngbhéordampomxubhn @fL29 he
'a”P tumaé&%@esponding to this place on the inner wall (14) is in
contact with a cooler (26; 46).

2. A low-pressure mercury vapour Iamp (10) in accordance
with Claim 1, characterized in that the metallic filling
(32) is arranged inside one or more outward bulge formations
(30) of the lamp tube (12), pointing radially outwards, and
that the outwards bulge formations (30) are at least
partially in contact with a cooler (26; 46).

3. A low-pressure mercury vapour lamp (10) in accordance
with claim 1, characterized in that the metallic filling
(32) is arranged in the immediate vicinity of one or more
outwards bulge formations (30) of the lamp tube (12)
pointing radially outwards, and that the outwards bulge
formations (30) are at least partially in .contact with a
cooler (26; 46).

4, A low-pressure mercury vapour lamp (10) in accordance
with one or more of the foregoing Claims 1 - 3,

characterized in that the low-pressure mercury vapour lamp

(10) is arranged in an envelope tube (26) permeable for UV
radiation, that the outwards bulge formations (30) of the
lamp tube (12) are at least partially in contact with the
outer envelope tube (26), and that the envelope tube (26)



poi nting radially outwards, and t hat the outwards bul ge for '
at~ l east parti.ally in contact with a cool er(26; 46). HIEMEB E ga “m
mercury vapour |anp (10) in accordance wi4h one or nore of t

Claims 1 - 3, characterized in that the Tow pressure nercury vapour |anp
(I0) is arranged in an envel ope tube (26) perneable for UV radiation, that
t he out warfdsmsulthe tooieti.ons (30) of the lanp tube (12) are at Ieast
partially in contact with the outer envel ope tube (26), and that the

envel ope tube (26) ' 12 forns the cooler.
5. A | owSpr esSurleoWnnaaspnea REFCUHPVIRYTL | haBRcdl8inda wadprdagian 1,

charact er iz e bﬁ_amatl tBﬁaEQ&‘tQEﬁﬁé&rfnn?ﬁ&t”ﬂ/hé/ U\?rés%fﬂ%e weDcurys
arranged in an envel 6 radi ati_on, that t he

pE_tune (26) permeabl e

envel ope V@BOUL( 2é§mPeaf]t9)es Isnwargergafgeln OIar‘Fat F8H§1°P$4)tu%| nt4

radially powdcdsleWish TVE radfopias! Whislt tbke sayrﬂrea@p'ét st@bet h(@m;et allic
filling (32).in which c egt t he nveIQpe tuE (26% oL s t he l.er 6.
A | ow pr eSEGFETRSEr c’cﬁ"ila’{}%) PLEG f LR S @})d’a SHi-th9I or}%adgﬁ'a fe of
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| ow- pressure mercury vap ance Wi nore of
the fored@i6igfomsi the gooler@ characterized in that the |anp tube (12)
features a cross- section in the area of its discharge path (18) which is
at least 30 per cent smaller than at the two outer ends (16) in the area of
t he el ect &des @zol)ow—pressure mercury vapour lamp (10) in &accordance

with one or more of the foregoing Claims 1 - 5,

characterized in that the lamp tube (12) has a cross-section

of at least 0.5 cm? and a maximum of 12 cm?.

7. A low-pressure mercury vapour lamp (10) in accordance
with one or more of the foregoing Claims. 1 - 6,
characterized in that the lamp tube (12) features a cross-

section in the area of its discharge path (18) which is at
least 30 per cent smaller than at the two outer ends (16) in
the area of the electodes (20).

8. A low-pressure mercury vapour lamp (10) in accordance
with one or more of the foregoing Claims 1 - 7,

characterized in that the operating current through the low-
pressure mercury vapour lamp (10) is greater than 2.5

ampere.

9. A low-pressure mercury vapour lamp (10) in accordance
with one or more of the foregoing Claims 1 - 8,
characterized in that the metallic fillings (32) or the

outward bulge formations (30) of the lamp tube (12) or the
inwards bulge formations (44) of the envelope tube (26) are
arranged in the area of the larger lamp tube cross-section
(16).



8. A lowpressure nercury vapour lanmp (10) in accor dance mllumu |“ " HI‘
of*the foregoing Claims 1 - 7, characterized in that thelo
through the | ow pressure nercury vapour hanmp (10) is greater fhan 2.5

anpere. 9. A lowpressure nercury vapour lanp (10) in accordance with

one or nore of the foregoing Clains 1 - 8, characterized in that the

netal lic fi0dingd 18@ypvesshre omevauzy buageufolampi ¢h8) ( 30) actorHenkanp

tube (12) v& ﬁheo awagds qtgrqerﬁ f<?f rm.[._hgnsf()%éé ?fqt N 18RYel ope tube9(26)
0 e Ta Be"¢

are arrange In t e area rger ross-section (16).

13 10. Ahamagiiexized ipr dbar elpﬁ) rlamanﬁll{bm) (13) adeatyaese ai thatone
or nore mngzltﬂfdarrﬂ egebag- sacewﬁ which ?evf@@é@cﬁbhz%j barhhgsrt he

| anp tube features a flat | ongi tu ana cross-sect] on which devi ates
froma ci rscttﬁ%ﬁ' stible, tWPt Rregd 5iced <idfds (iatienyi side® saRdsFvand two

narrow si desrfdi8)sidusl (38)f oramRyl ias f&lﬁ:me'&h%rse%frﬂ ynkeeentiaknbadi giat (34).
11. A Iow—rg%(gissure Qgei)cury vapour . lamp (10) in accordance w th C aim 10,
char act er.i netallic fillings (32) or the outwards bul ge
formations (30) are located on at |east one narrow side (38) of the flat

radi at_ or: (I?f.) A low-pressure merc-ury vapour lamp (10) in accordance
with Claim 10, characterized in that metallic fillings (32)
or the outwards bulge formations (30) are located on at'
least one narrow side (-38) of the flat radiator (34).




