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Description

[0001] This invention relates to metal halide dis-
charge lamp arc tubes, and more particularly to arc
tubes containing sodium, lithium and scandium iodides.
[0002] Known metal halide lamps typically have a
high efficacy of 70 to 110 Lm/W and a CRI of 60 to about
95 depending on metal halide additives and lamp con-
figurations. There are more than fifty different metal hal-
ides which may be used alone or in combination in metal
halide lamps, and one lamp which has become widely
used in the United States due to its very high efficacy
(typically 80-110 Lm/W and CRI of about 65) is the so-
dium scandium lamp. However, despite the commercial
success of some metal halide lamps, there is a need to
further increase the efficacy, colour rendering and oper-
ating life of these lamps.

[0003] U.S. patent 5,057,743 to Krasko et al (over
which claim 1 has been characterised) describes a low
wattage metal halide lamp, which contains a chemical
fill comprising mercury, scandium metal, sodium iodide,
scandium iodide, lithium iodide, and a starting gas. In
the low wattage lamp illustrated, additions of 2-4 mg/
cm3 of lithium iodide included in the chemical fill were
stated to increase the CRI from 65 to more than 70, with
little change in colour temperature and efficacy. Howev-
er, it is now recognised that such a lamp with lithium
iodide has an undesirable purplish tint of radiation colour
which is reflected in a shift of colour coordinates from
the black body curve with x=0.420, y=0.395 down to
x=0.420, y=0.380.

[0004] A metal halide which produces white light with
minimal colour separation and is suitable for projection
systems is known from EP-A-0128550. This document
discloses a lamp containing a fill of mercury, lithium io-
dide, zinc, scandium iodide, thallium iodide, dysprosium
iodide, mercury iodide, mercury bromide and argon. So-
dium is identified as a possible contaminant.

[0005] U.S. patent 4,866,342 to Ramaiah describes a
metal halide lamp having a discharge sustaining fill with-
in an arc tube consisting essentially of a rare gas, mer-
cury, and the halides of sodium and scandium, and ad-
ditionally containing thallium halide in the mole ratio of
sodium halide to thallium halide of about 280:1 to 75:1
whereby to increase the luminous efficacy of the lamp.
As set forth in column 2, lines 25 to 29, some improve-
ment in both the luminous efficacy and the colour ren-
dering index occurs within the narrow range of 260:1 to
240:1 mole ratio of sodium halide to thallium halide.
However, no substantial improvementin CRI is provided
over a wide range of molar ratios.

[0006] Because of their superior efficacy and operat-
ing life, lamps utilizing a chemical fill of NalSclsLil with
a scandium metal getter are highly desirable. However,
due to their colour rendering properties, their commer-
cial use in certain colour-critical applications has been
limited. Hence, further desirable improvements to their
colour rendering index is desirable.
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[0007] Certainterms as used in this specification have
meanings which are generally accepted in the lighting
industry. These terms are described in the IES LIGHT-
ING HANDBOOK, Reference Volume, 1984, llluminat-
ing Engineering Society of North America. The colour
rendering index of a light source (CRI) is a measure of
the degree of colour shift objects undergo when illumi-
nated by the light source as compared with the colour
of those same objects when illuminated by a reference
source of comparable colour temperature. The CRI rat-
ing consists of a General Index, R,, based on a set of
eight test-colour samples that have been found ade-
quate to cover the colour gamut. The colour appearance
of a lamp is described by its chromaticity coordinates
which can be calculated from spectral power distribution
according to standard methods. See CIE, Method of
measuring and specifying colour rendering properties of
light sources (2nd ed.), Publ. CIE No. 13.2 (TC-3,2), Bu-
reau Central de la CIE, Paris, 1974. The CIE standard
chromaticity diagram includes the colour points of black
body radiators at various temperatures. The locus of
blackbody chromaticities on the x,y-diagram is known
as the Planckian locus. Any emitting source represented
by a point on this locus may be specified by a colour
temperature. A point near but not on this Planckian locus
has a correlated colour temperature (CCT) because
lines can be drawn from such points to intersect the
Planckian locus at this colour temperature such that all
points look to the average human eye as having nearly
the same colour. Luminous efficacy of a source of light
is the quotient of the total luminous flux emitted by the
total lamp power input as expressed in lumens per watt
(Lm/W).

[0008] Viewed from a first aspect, the present inven-
tion provides an arc tube for a metal halide discharge
lamp, the arc tube having a chemical fill comprising an
inert starting gas, mercury, sodium iodide, lithium iodide
and scandium iodide, wherein said sodium iodide and
said scandium iodide are present in a molar ratio of 20:
1 to 28:1, characterised in that said fill further includes
thallium metal as an additive in a quantity from 0.05-0.07
mg/cm3 of arc tube volume sufficient to shift the colour
coordinates (x,y) of the arc tube toward and to a position
substantially on the black body curve of the standard
chromaticity diagram.

[0009] The arc tube has a chemical fill which includes
sodium iodide, lithium iodide and scandium iodide. It has
been found that such a chemical fill can create an un-
desirable purplish tint. This can be avoided with an ad-
dition of the thallium.

[0010] Preferably the thallium concentration is such
as to resultin colour coordinates x=0.42, y=0.40 located
substantially on the black body locus of a CIE standard
chromaticity diagram, and preferably the colour temper-
ature is a warm colour temperature of about 3200 K.
[0011] Viewed from a second aspect, the present in-
vention provides a method of making an arc tube for a
metal halide discharge lamp having a chemical fill com-
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prising an inert starting gas, mercury, sodium iodide, lith-
ium iodide and scandium iodide, wherein said sodium
iodide and said scandium iodide are present in a molar
ratio of 20:1 to 28:1, characterised in that thallium is add-
ed to said fill as thallium metal in a quantity from 0.05 to
0.07 mg/cm3 of arc tube volume sufficient to shift the
colour coordinates (x,y) of the arc tube toward and to a
position substantially on the black body curve of the
standard chromaticity diagram.

[0012] Anembodiment of the invention will now be de-
scribed by way of example only, with references to the
accompanying drawings, wherein:-

FIGURE 1 is a cross-sectional view of a discharge
lamp arc tube disposed within a metal halide dis-
charge lamp;

FIGURE 2 is an x-y chromaticity diagram according
to the 1931 standard showing the Planckian locus
and the colour correction made in accordance with
an embodiment of the present invention.

FIGURE 3 is a graph showing CRI on one y-axis,
Lm/W on another y-axis with thallium concentration
in mg/cm3 on the x-axis.

[0013] Referring to FIGURE 1, there is shown the
structural features of a metal halide lamp discharge
lamp. The illustrated lamp includes a quartz discharge
tube or arc tube 1 disposed within an outer sealed glass
envelope 11. The outer envelope is most preferably
evacuated. The outer envelope 11 is hermetically
sealed to an affixed glass stem member 14 having an
external base member 10. A pair of electrical conductors
18 and 19 are sealed into and pass through the stem
member 14.

[0014] The discharge tube 1 has a pair of electrodes
2 and 3 which project into the interior of the discharge
tube 1 at respective ends and provide for energizing of
the discharge lamp by an external source (not shown)
during operation. Discharge tube 1 is generally made of
quartz although other types of material may be used
such as alumina, yttria or silica. Each electrode 2 and 3
comprises a core portion surrounded by molybdenum
or tungsten wire helixes.

[0015] Each of the electrodes 2 and 3 is connected to
respective metal foils 4 and 5, preferably formed of mo-
lybdenum which are pinch sealed. Electrical conductors
6 and 7 which are electrically connected to respective
foils, 4 and 5, extend outwardly of the respective press
seals. Conductors 6 and 7 are respectively connected
to the conductors 18 and 19 projecting from the glass
stem member 14. As illustrated in the drawing, the con-
nection between conductor 6 and conductor 18 is made
by a vertically disposed wire extending exterior to a ra-
diation shield 13. A pair of getters 20 and 21 are mount-
ed to a support structure 12.

[0016] Within the outer envelope 11, the support
member 12 which is secured to the glass stem member
14 and extends substantially parallel to the longitudinal
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axis of the lamp includes an envelope attachment 15 at
one end. The envelope attachment 15 is in the form of
a circular configuration which mates with a dimpled up-
per portion of the envelope 11 so as to maintain the sup-
port structure 12 in proper alignment and resist defor-
mation caused by external shock.

[0017] The radiation shield 13 is secured to the sup-
port structure 12 by spaced apart straps 16 and 17 which
are respectively welded to a vertically aligned portion of
the support member 12. The radiation shield 13 has a
cylindrical shape and is typically in the form of a quartz
sleeve which can have a domed shaped closure at one
end. Each of the straps 16 and 17 is made of a spring
like material so as to grippingly hold the shield 13 in po-
sition. The diameter and length of the radiation shield
may be chosen with respect to the arc tube dimensions
to achieve the optimal radiation redistribution resulting
in uniform arc tube wall temperatures.

[0018] It will be seen that the discharge tube 1 which
is positioned interior the radiation shield 13 is electrically
isolated from the radiation shield 13 and the support
structure 12. Such a "floating frame" structure is used
to control the loss of alkali metal from the arc tube fill by
electrically isolating the support structure.

[0019] Thus, the conductors 6,7,18 and 19 do not
come into contact with the radiation shield 13 or the sup-
port structure 12 to which it is connected by straps
16,17, and furthermore the stem member 14 is of low
electrical conductivity so as to isolate the conductors
18,19 from the support 12 secured to the stem by means
of a strap.

[0020] The drawing illustrates a mogul type base, e.
g., such as an E27 screw base but it is contemplated
that the lamp may have a double-ended configuration
with a recessed single-contact base. The discharge
tube for use in a 100 watt size lamp, for example, has
an internal diameter of 10 mm and an arc length of 14
mm.

[0021] The lamp may include other structural features
commonly found in metal halide lamps such as an aux-
iliary starting probe or electrode, generally made of tan-
talum or tungsten which may be provided at the base
end of the arc tube adjacent the main electrode 3.
[0022] The discharge tube 1 contains a chemical fill
of inert starting gas, alkali metal iodides, and scandium
iodide and an amalgam containing mercury which is at
least partially vaporized during lamp operation and
which are dispensed into the unsealed arc tube prior to
introduction of the starting gas.

[0023] A charge of mercury is present in a sufficient
amount so when fully vaporized an arc may be sus-
tained. Such an amount should provide an operating
mercury-vapor pressure of from 0.1 to 1.0 MPa (1 to 10
atmospheres) as calculated on the basis of an average
gas temperature of about 2000°K. More preferably the
mercury dosage in the chemical fill of a lamp may be
calculated in accordance with the formula:
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N (Hg) (mg/cm®) =7.7D""

wherein D is the arc tube diameter in millimetres.
[0024] In accordance with the present invention, the
chemical fill also comprises thallium. Preferably thallium
is introduced into the arc tube in the form of an amalgam
comprising mercury and thallium metal. The improved
chemical fill of the present invention comprising the
base Nal-Scls-Lil chemistry with thallium for enhancing
the lamp colour, brings the colour coordinates to the
black body locus.

[0025] Thallium metal present in the arc tube in the
form of the amalgam combines with elemental iodine
which is always present in the arc tube to form thallium
iodide. Thallium iodide has three orders of magnitude
higher saturated vapor pressure than thallium metal at
the lamp operating temperatures. The amount of thal-
lium present in the amalgam is sufficient so that the
amount of thallium iodide formed is sufficient for making
only the desired colour correction to the emitted light.
Preferably the amount of thallium metal present in the
initially introduced amalgam is from about 0.05 to 0.07
mg/cm3 of the arc tube volume.

[0026] In addition to mercury, a small charge of an in-
ert ionizable starting gas such as argon is contained
within the discharge tube 1. It is contemplated that other
noble gases can be substituted for argon provided an
appropriate pressure is maintained that is conducive to
starting the lamp.

[0027] The fill mixture containing scandium halide and
alkali metal halides is desirable for achieving a high lu-
men output. The preferred ingredients scandium iodide
and the alkali metal iodides are preferably present in a
ratio which provides a warm colour of lamp light output
match up or comparability to the output of an incandes-
cent lamp. Sodium iodide and scandium iodide are
present in a molar ratio of from amount 20:1 to about
28:1. It has been found in comparison of various molar
ratios of sodium and scandium iodides in sodium-scan-
dium lamps similar to that shown in Fig. 1, that ratios
within this range most closely approach the black body
curve, have a desirable colour temperature and efficien-
cy, and maintain a relatively high CRI within this range.
[0028] In further tests on lamps similar to that shown
in Fig. 1, the amount of lithium iodide included in the
chemical fill of a lamp otherwise including mercury,
scandium metal, sodium iodide and lithium iodide was
varied and the luminous efficacy, operating voltage, col-
our temperature and CRI were monitored. It was found
that desirable characteristics were achieved with certain
molar ratios of alkali metal iodides (lithium iodide + so-
dium iodide) to scandium iodide. The amounts of alkali
metal iodides to scandium iodide is preferably in a molar
ratio of about 27:1 to about 40:1. A preferred ratio of
sodium iodide to lithium iodide is a molar ratio of from
about 1:1 to about 5:1.

[0029] Preferably the amount of lithium iodide in the
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chemical fill of the lamp is about 2-4 mg/cm3, more pref-
erably about 3 mg/cm3, wherein the molar ratio of alkali
metal iodides to scandium iodide is maintained within
the range of about 27:1 to 40:1. This amount of Lil has
been found to significantly increase the lamp CRI with-
out detrimentally affecting luminous efficacy or colour
temperature (See U.S. patent 5,057,743). In the ab-
sence of thallium lamps of this type typically have a pur-
plish tint since the colour coordinates are located below
the black body locus with x=0.420 and y=0.380.
[0030] In addition to the above-mentioned compo-
nents, scandium metal, thorium metal, and mixtures
thereof may be added to the fill. A weight dose of scan-
dium elemental metal in the fill has been found desirable
to adjust the metal/iodine ratio in the lamp and to getter
oxygen impurities.

[0031] When the base chemistry of the lamp, ex-
cludes thallium, i.e. the constituents comprises the
Nal-Scla-Lil fill ingredients, the colour of the lamp is dis-
placed from the black body locus as shown in FIG 2.
FIG 2 shows that the addition of a sufficient amount of
thallium brings the lamp colour coordinates to the black
body locus. The data was obtained using a 100 watt
lamp having a configuration similar to that shown in FIG.
1 with a quartz arc tube having ID-10 mm and an arc
gap of 14 mm. The amount of thallium was varied from
0 to 0.15 mg. The fill otherwise comprised 12 mg mer-
cury, 0.13 mg scandium metal, 6.8 mg sodium iodide,
0.8 mg scandium iodide, 2.4 mg lithium iodide and
13000 Pa (100 torr) of argon for starting.

[0032] The curves of FIG. 3 show that the lamp lumi-
nous efficacy and CRI increased with increasing
amounts of metal thallium in the amalgam. The amount
of thallium is from 0.05 to 0.07 mg/cms3 for providing high
lamp efficacy of about 95 Lm/W, high CRI of about 80,
a warm colour temperature of 3200K, and colour coor-
dinates x=0.42, y=0.40 located on the black body locus.
Thallium concentrations greater than 0.1 mg/cm3 may
undesirably provide too much green colour emission re-
sulting in an undesirable shifting of y-coordinates above
the black body locus.

[0033] The present invention advantageously utilizes
thallium metal instead of thallium iodide in the lamp
chemical fill. Thallium metal readily alloys with the mer-
cury and does not separate within the range of 0 to 10
percent thallium. A thallium/mercury amalgam has the
same viscosity as pure mercury and does not stick to
the glass walls during lamp dosing. Since the amalgam
is not hygroscopic, unlike most of the iodides, a thallium
containing amalgam is more forgiving than using thal-
lium iodide in lamp production.

[0034] Preferably, the present invention may advan-
tageously be used for low wattage type metal halide dis-
charge lamps, i.e., those lamps with a wattage less than
175 watts, for example 35 to 150 watts. Preferred lamps
have a volume of 0.3 - 2.2 cm3, with a chemical fill con-
sisting essentially of about 10 to 13 mg/cm3 mercury and
about 12000 Pa to about 20000 Pa (about 90 to about
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150 torr) starting gas, about 0.5 to about 4.5 mg/cm3
scandium iodide, about 5 to about 25 mg/cm3 sodium
iodide, and about 2 to 4 mg/cm3 lithium iodide. The
amount of thallium is from about 0.05 to about 0.07 mg/
cm3. Preferably the tube has a wall loading in the range
of about 14 to 17 watts/cm?2.

[0035] Thus, in at least preferred embodiments there
is provided an improvement in the quality of white light
emission from a high intensity discharge lamp utilizing
the Nal-Scl; and Lil chemistry while maintaining the ef-
ficiency and long life characteristic of such a lamp; and
there is provided a lamp in which the lamp colour coor-
dinates are brought back to the black body curve in order
to eliminate an undesirable purplish tint of the lamp col-
our which would otherwise occur in the absence of thal-
lium without sacrificing lamp performance; and there is
provided a method of accurately and reproducibly intro-
ducing the chemical fill in the arc tube in order to provide
good lamp to lamp colour uniformity and colour stability
through lamp life.

Claims

1. An arc tube for a metal halide discharge lamp, the
arc tube having a chemical fill comprising an inert
starting gas, mercury, sodium iodide, lithium iodide
and scandium iodide, wherein said sodium iodide
and said scandium iodide are present in a molar ra-
tio of 20:1 to 28:1, characterised in that said fill
further includes thallium metal as an additive in a
quantity from 0.05 to 0.07 mg/cm3 of arc tube vol-
ume sufficient to shift the colour coordinates (x,y)
of the arc tube toward and to a position substantially
on the black body curve of the standard chromaticity
diagram.

2. An arc tube as claimed in claim 1, characterised
in that said colour coordinates (x,y) which lie sub-
stantially on the black body curve are x=0.42,
y=0.40.

3. An arc tube as claimed in claim 1 or 2, character-
ised in that said arc tube has a colour temperature
of 3200 K.

4. An arc tube as claimed in claim 1, 2 or 3, charac-
terised in that said sodium iodide and said lithium
iodide are presentin a molar ratio of from 1:1 to 5:1.

5. An arc tube as claimed in any preceding claim,
characterised in that the sodium iodide and lithium
iodide are present in a molar ratio to said scandium
iodide of 27:1 to 40:1.

6. An arc tube as claimed in any preceding claim,
characterised in that said chemical fill further in-
cludes a metal or metal alloy selected from the
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group consisting of scandium metal, thorium metal,
and mixtures thereof.

7. An arc tube as claimed in any preceding claim,

characterised by a luminous efficacy of 95 Lu-
mens/Watt.

8. An arc tube as claimed in any preceding claim,

characterised by a CRI of 80.

9. An arc tube as claimed in any preceding claim,

characterised in that said arc tube has a wattage
of between 35 to 150 watts.

10. A metal halide discharge lamp having an arc tube
(1) as claimed in any preceding claim.

11. A method of making an arc tube for a metal halide
discharge lamp having a chemical fill comprising an
inert starting gas, mercury, sodium iodide, lithium
iodide and scandium iodide, wherein said sodium
iodide and said scandium iodide are present in a
molar ratio of 20:1 to 28:1, characterised in that
thallium is added to said fill as thallium metal in a
quantity from 0.05 to 0.07 mg/cm3 of arc tube vol-
ume sufficient to shift the colour coordinates (x,y)
of the arc tube toward and to a position substantially
on the black body curve of the standard chromaticity
diagram.

12. A method as claimed in claim 11, characterised in
that said thallium metal is introduced into the arc
tube with said mercury as an amalgam.

Patentanspriiche

1. Brenner fir eine Metallhalogenid-Entladungs-
lampe, wobei der Brenner eine chemische Fillung
aufweist, die ein inertes Startgas, Quecksilber, Na-
triumjodid, Lithiumjodid und Scandiumjodid enthalt
und in welcher das Natriumjodid und das Scandi-
umjodid in einem Molverhaltnis von 20 : 1 bis 28 :1
vorhanden sind, dadurch gekennzeichnet, daB
die Fillung auRerdem metallisches Thallium als
Additiv in einer Menge von 0,05 bis 0,07 mg/cm3
des Brennervolumens aufweist, ausreichend, um
die Farbkoordinaten (x, y) des Brenners in Richtung
auf und bis zu einer Position zu verschieben, die im
wesentlichen auf der Schwarzkdérperkurve des
Standard-Farbwertediagramms liegt.

2. Brenner nach Anspruch 1, dadurch gekennzeich-

net, daB die Farbkoordinaten (x, y), die im wesent-
lichen auf der Schwarzkérperkurve liegen, x = 0,42
und y = 0,40 sind.

3. Brennernach Anspruch 1 oder 2, dadurch gekenn-
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zeichnet, daB der Brenner eine Farbtemperatur
von 3200 K aufweist.

Brenner nach Anspruch 1, 2 oder 3, dadurch ge-
kennzeichnet, daB das Natriumjodid und das Lithi-
umjodid in einem Molverhaltnis von 1: 1 zu 5: 1
vorhanden sind.

Brenner nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, da das Natrium-
jodid und das Lithiumjodid in einem Molverhaltnis
zum Scandiumjodid von 27 : 1 zu 40 : 1 vorhanden
sind.

Brenner nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, daR die chemi-
sche Fillung ferner ein Metall oder eine Metallle-
gierung aufweist, die aus der Gruppe ausgewahit
ist, die aus metallischem Scandium, metallischem
Thorium sowie Mischungen daraus besteht.

Brenner nach einem der vorhergehenden Anspri-
che, gekennzeichnet durch eine Lichtausbeute
von 95 Lumen/Watt.

Brenner nach einem der vorhergehenden Anspri-
che, gekennzeichnet durch einen CRI (Farbwie-
dergabeindex) von 80.

Brenner nach einem der vorhergehenden Anspru-
che, dadurch gekennzeichnet, daB der Brenner
eine Wattzahl zwischen 35 bis 150 aufweist.

Metallhalogenid-Entladungslampe mit einem Bren-
ner (1), wie er in irgendeinem der vorhergehenden
Anspriche beansprucht ist.

Verfahren zur Herstellung eines Brenners fir eine
Metallhalogenid-Entladungslampe mit einer chemi-
schen Fillung, die ein inertes Startgas, Quecksil-
ber, Natriumjodid, Lithiumjodid und Scandiumjodid
enthalt, wobei das Natriumjodid und das Scandium-
jodid in einem Molverhéltnis von 20 : 1 zu 28 : 1 vor-
handen sind, dadurch gekennzeichnet, dal® der
Fillung Thallium als Thalliummetall in einer Menge
von 0,05 bis 0,07 mg/cm3 an Brennervolumen hin-
zugefligt wird, ausreichend, um die Farbkoordina-
ten (x, y) des Brenners in Richtung auf und bis eine
Position zu verschieben, die im wesentlichen auf
der Schwarzkoérperkurve des Standard-Farbwerte-
diagramms liegt.

Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, daR das Thalliummetall mit dem Queck-
silber als ein Amalgam in den Brenner eingebracht
wird.
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Revendications

Tube a arc pour une lampe a décharge a halogénu-
res métalliques, le tube a arc enfermant un remplis-
sage chimique comprenant un gaz d'amorcage
inerte, du mercure, de l'iodure de sodium, de l'iodu-
re de lithium et de l'iodure de scandium, dans lequel
le dit iodure de sodium et le dit iodure de scandium
sont présents dans un rapport molaire compris en-
tre20a1et28a1,
caractérisé en ce que

le dit remplissage inclut, en outre, du thallium en
tant qu'additif en quantité comprise entre 0,05 et
0,07 mg/cm3 d'un volume du tube a arc suffisant
pour décaler les coordonnées de couleur (x, y) du
tube a arc vers et jusqu'a une position substantiel-
lement sur la courbe du corps noir du diagramme
standard de chromaticité.

Tube a arc selon la revendication 1, caractérisé en
ce que les dites coordonnées de couleur (x, y) qui
tombent substantiellement sur la courbe du corps
noir sont: x = 0,42 ety = 0,40.

Tube a arc selon la revendication 1 ou 2, caracté-
risé en ce que le dit tube a arc présente une tem-
pérature de couleur de 3200 K.

Tube a arc selon la revendication 1, 2 ou 3, carac-
térisé en ce que le dit iodure de sodium et le dit
iodure de lithium sont présents dans un rapport mo-
laire comprisentre 1 a1et5a1.

Tube a arc selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que l'iodure
de sodium et l'iodure de lithium sont présents dans
un rapport molaire au dit iodure de lithium compris
entre 27 a1et40a1.

Tube a arc selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que le dit
remplissage chimique inclut, en outre, un métal ou
un alliage métallique choisi dans le groupe compre-
nant le scandium, le thorium et les mélanges de
Ceux-ci.

Tube a arc selon I'une quelconque des revendica-
tions précédentes, caractérisé par une efficacité
lumineuse de 95 lumens/Watt.

Tube a arc selon I'une quelconque des revendica-
tions précédentes, caractérisé par un indice de
rendu des couleurs de 80.

Tube a arc selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que le dit tu-
be a arc présente une puissance comprise entre 35
et 150 Watts.
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Lampe a décharge a halogénures métalliques
ayantuntube a arc (1) conforme al'une quelconque
des revendications précédentes.

Procédé de fabrication d'un tube a arc pour une
lampe a décharge a halogénures métalliques enfer-
mant un remplissage chimique comprenant un gaz
d'amorgage inerte, du mercure, de l'iodure de so-
dium, de l'iodure de lithium et de l'iodure de scan-
dium, dans lequel le dit iodure de sodium et le dit
iodure de scandium sont présents dans un rapport
molaire compris entre 20 a 1 et28 a 1,
caractérisé en ce que

du thallium est ajouté au dit remplissage sous forme
de métal dans une quantité comprise entre 0,05 et
0,07 mg/cm3 d'un volume du tube a arc suffisant
pour décaler les coordonnées de couleur (X, y) du
tube a arc vers et jusqu'a une position substantiel-
lement sur la courbe du corps noir du diagramme
standard de chromaticité.

Procédé selon la revendication 11, caractérisé en
ce que le dit thallium est introduit a l'intérieur du
tube a arc en amalgame avec le dit mercure.
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