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Description

This invention relates to a process for dosing
the sodium amount in the arc tube of a high
pressure sodium lamp of the unsaturated vapor
pressure type.

Concurrently filed related European Patent Ap-
plications No. 84301612.2 entitled “Unsaturated
Vapor Pressure Type High Pressure Sodium
Lamps”, and No. 84301610.6 entitled "“Unsatu-
rated Vapor High Pressure Sodium Lamp Getter
Mounting”, relate to an arc tube and an arc tube
fabricating process for unsaturated vapor high
pressure sodium lamps. Also, concurrently filed
related European Patent No. 84301611.4 entitled
“Unsaturated Vapor High Pressure Sodium Lamp
Arc Tube Fabrication Process” and No.
84301615.5 entitled “Arc Tube Fabrication Pro-
cess”’, relate to arc tube fabrication of unsaturated
vapor high pressure sodium lamps.

In the field of high pressure sodium lamps, it is
a common practice to provide an arc tube fill
which includes a. large amount of sodium and
mercury in order to compensate for the undesired
sodium losses encountered. These excess
amounts of sodium and mercury result in an
amalgam at the coolest points of the arc tube
which is normally adjacent the electrodes at the
ends of the arc tube. As a result, undesired
variations in source voltage, color rendition and
numerous other characteristics are encountered.

In an effort to eliminate or at least reduce such
undesired effects, it has long been known that a
lamp wherein the amount of sodium and mercury
employed is only that which will become totaily
vaporized would provide the desired result. In
other words, a high pressure sodium lamp of the
unsaturated vapor type wherein sodium and mer-
cury are introduced in only such an amount as to
become totally vaporized is a highly desirable
structure insofar as efficiency, cost of manufac-
ture and enhanced lighting capability are con-
cerned.

However, one of the major problems encoun-
tered in the fabrication of unsaturated vapor high
pressure sodium lamps is the introduction therein
of the proper amounts of sodium and mercury.
Since the sodium content is of a relatively small
amount and sodium is such a chemically active
material, it has been found most difficult to dose
or introduce the proper amount thereof into the
arc tube of an unsaturated vapor high pressure
sodium lamp.

A process for dosing an arc tube for a high
pressure sodium lamp of the unsaturated vapour
pressure type with the proper amount of sodium
and mercury in accordance with the prior art
portion of claim 1 is known (U.S. Patent 4,156,550,
issued to Farukubo et al. on May 29, 1979).
Therein, sodium azide (NaN3) was dissolved in a
solvent, placed in a container and the solvent
evaporated. Also, a mercury dispenser in the form
of an Al-Zr-Ti-Hg alloy was placed in the con-
tainer. Thereafter, the container was positioned
within one exhaust pipe affixed to the arc tube,
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and this one exhaust pipe was closed or pinched
off. Another exhaust pipe or tube was affixed to
the other end of the arc tube and to an exhaust
system. The exhaust tube having the container
therein was heated to decompose the sodium and
mercury-containing compounds and provide the
desired sodium and mercury within the arc tube.
Also, the arc tube was evacuated and re-filled
with a starting gas.

Although the above-described technique may
or may not be employed in an unsaturated vapor
high pressure sodium lamp fabrication process, it
is submitted that the process leaves something to
be desired. More specificaily, the process appears
to be relatively expensive of components, pro-
cedural steps and apparatus. For example, the
suggested exhaust tubes of niobium are relatively
expensive and not readily available in ordinary
high pressure sodium lamp manufacturing
facilities.

An object of the present invention is to provide
an enhanced unsaturated vapour high pressure
sodium lamp. Another object of the invention is to
improve the dosing of an arc tube for an unsatu-
rated vapor high pressure sodium lamp. Still
another object of the invention is to provide an
improved process for dosing the arc tube of an
unsaturated vapor high pressure sodium lamp. A
further object of the invention is to enhance the
manufacture of unsaturated vapor high pressure
sodium lamps.

These and other objects, advantages and
capabilities are achieved in one aspect of the
invention by a process for dosing the sodium
amount in the arc tube of a high pressure sodium
lamp of the unsaturated vapor pressure type,
characterised in that this process comprises the
steps of:

locating a sodium and oxygen containing com-
pound, an oxygen-absorbing getter, mercury or a
decomposable mercury containing compound
and a rare gas within said arc tube; and sealing
said arc tube, whereby thermal decomposition of
said sodium and oxygen containing compound is
effected within said arc tube during lamp oper-
ation to provide sodium, said getter removing the
oxygen thereby made free to prevent reformation
of said compound containing sodium and
oxygen.

The invention is illustrated by way of example -
in the accompanying drawings, in which:

Fig. 1 is an elevational view of an unsaturated
vapor high pressure sodium lamp- fabricated in
accordance with the process of the invention;

Fig. 2 is a graph illustrating the sodium content
vs. time of an arc tube suitable to the lamp of Fig.
1 wherein the oxygen-absorbing getter is not
present; and

Fig. 3 is a graphic illustration of an arc tube for
the lamp of Fig. 1 wherein a zirconium-aluminum
alloy getter was employed.

For a better understanding of the present inven-
tion, together with other and further objects,
advantages and capabilities thereof, reference is
made to the following disclosure and appended
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claims in connection with the accompanying
drawings.

Referring to the drawings, Fig. 1 illustrates a
high pressure sodium lamp of the unsaturated
vapor pressure type having a hermetically sealed
and evacuated glass envelope 5 formed to fit into
an ordinary screw-type base member 7. A glass
stem member 9 is sealed to the envelope 5 and
projects therein. Electrical conductors, 11 and 13
respectively, are sealed into and pass through the
stem member 9 to provide electrical connections
from the interior to the exterior of the glass
envelope 5.

An electrically conductive support member 15
is affixed to one of the electrical conductors 11
and has a pair of crossbars 17 and 19 affixed
thereto at either end. Also, a plurality of spring-
like members 21 are affixed to the support
member 15 and formed for contact with the glass
envelope 5. Moreover, a pair of getters 23 and 25
are attached to the support member 15 and serve
to insure the integrity of the evacuated envelope
5.

Disposed within the glass envelope 5 and
supported by the crossbars 17 and 19 is an arc
tube 27. This arc tube 27, preferably of a material
such as polycrystalline alumina for example, in-
cludes an electrode 29 and 31 at either end
thereof. One electrode 29 is affixed to and
supported by the crossbar 17 while the other
electrode 31 is insulatingly supported by the other
crossbar 19, but electrically connected to the
electrical conductor 13 passing through the stem
member 9. Heat conserving elements 33 may be
wrapped about arc tube 27 at each end thereof in
the vicinity of the electrodes 19 and 31 in order to
reduce the heat differential thereat from the
center of the arc tube 27.

In the process of fabricating the above-de-
scribed unsaturated vapor high pressure sodium
lamp, it has been found to be most advantageous
to dose the arc tube 27 in a manner whereby the
sodium required for successful operation is
effected by thermal decomposition within the arc
tube 27 itself. More specifically, a sodium-con-
taining compound, such as sodium aluminate
having a decomposition temperature greater than
about 600°C is located within the arc tube 27.
Preferably, the sodium-containing compound is
positioned in the general vicinity of one of the
electrodes 31.

Also, an oxygen-absorbing getter of an alloy
-from the group of metals including aluminum,
titanium, scandium, hafnium, cerium, zirconium,
lanthanum, thorium, yttriumm and other rare
earth or actinide metais is positioned within the
arc tube 27 in the vicinity of arc of the electrodes
31. Preferably, one end of the arc tube 27 is sealed
and the sodium-containing compound and
oxygen-absorbing getter are in pellet form and
merely poured into the other end of the arc tube
27.

Thereafter, the arc tube 27 is flushed with an
inert gas, such as nitrogen, and filled with a rare
gas, such as xenon and mercury. Alternatively,
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the mercury may be included in a mercury-
containing compound which is located within the
arc tube 27 in the manner previously described
with respect to the sodium-containing compound
and oxygen-absorbing getter. In other words,
decomposition of a mercury-containing com-
pound within the arc tube 27 is also appropriate to
the dosing of the arc tube 27. ’

Foilowing, the sealing of the unsealed end of
the arc tube 27 is effected, and the desired
decomposition therein takes place during oper-
ational use. More specifically, the sodium-con-
taining compound decomposes to provide
oxygen and sodium and the oxygen-absorbing
getter serves to absorb the oxygen to prevent
reformation of the original sodium-containing
compound. As a result, the desired dose of
sodium, mercury and rare gas is provided within
the arc tube 27,

Referring to Figs. 2 and 3, a comparison is made
between gettered and non-gettered high pressure
sodium lamps of the unsaturated vapor pressure
type. In Fig. 2 a graph is shown illustrating the
atomic sodium content vs. time within an arc tube
27 which is dosed with mercury, xenon and
sodium aluminate but which does not include an
oxygen-absorbing getter within the arc tube 27.
However, a zirconium-aluminum getter is in-
cluded within the arc tube 27 of the embodiment
used to measure the graph of Fig. 3. As can
readily be seen, the atomic sodium content in the
arc tube of the embodiment of Fig. 2 without the
oxygen-absorbing getter rapidly decreases with
operational time. Contrarily, the zirconium-
aluminum getter in the arc tube of the embodi-
ment of Fig. 3 inhibits sodium-compound refor-
mation whereupon the sodium content of the arc
tube 27 remains substantially constant for an
extended period of time.

Thus, a high pressure sodium lamp of the
unsaturated vapor pressure type is provided by a
process having numerous advantages over other
known techniques. The process is inexpensive of
process operations and component cost, but ex-
hibits an efficiency of fabrication and dosing of an
arc tube believed to be previously unattainable.

While there has been shown and described
what is at present considered the preferred em-
bodiments of the invention, it will be obvious to
those skilled in the art that various modifications
and changes may be made therein without de-
parting from the invention as defined by the
appended claims.

Claims

1. A process for dosing the sodium amount in
the arc tube of a high pressure sodium lamp of
the unsaturated vapour pressure type, charac-
terised in that this process comprises the steps of:

locating a sodium and oxygen containing com-
pound, an oxygen-absorbing getter, mercury or a
decomposable mercury containing compound
and a rare gas within said arc tube; and sealing
said arc tube, whereby thermal decomposition of
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said sodium and oxygen containing compound is
effected within said arc tube during lamp oper-
ation to provide sodium, said getter removing the
oxygen thereby made free to prevent reformation
of said compound containing sodium and
oxygen.

2. The process of Claim 1 wherein said sodium-
containing compound is in the form of sodium
aluminate. '

3. The process of Claim 1 wherein said oxygen-
absorbing getter is an alloy of metals selected
from the group consisting of aluminum, titanium,
scandium, cerium, hafnium, lanthanum, yttrium,
thorium and zirconium.

4. The process of Claim 1 wherein said mercury
is in the form of a mercury-containing compound
which decomposes to provide mercury.

5. The process of Claim 1 wherein said sodium-
containing compound is in the form of sodium
aluminate and said oxygen-absorbing getter is in
the form of a titanium metal alloy.

Patentanspriiche

1. Verfahren zum Dosieren der Natriummenge
im Entladungsrohr einer Hochdrucknatriumlampe
vom ungesdttigten Dampfdrucktyp, dadurch ge-
kennzeichnet, daR® dieses Verfahren die Schritte
umfal3t:

Einbringen einer Natrium und Sauerstoff ent-
haltenden Verbindung, eines sauerstoffabsorbier-
enden Getters, von Quecksilber oder einer zer-
setzbaren, Quecksilber enthaltenden Verbindung
und eines Edelgases in das Entladungsrohr; und
VerschlieRen des Entladungsrohrs, wodurch eine
thermische Zersetzung der Natrium und Sauer-
stoff enthaltenden Verbindung innerhaib des Ent-
ladungsrohrs wéhrend des Lampenbetriebs her-
vorgerufen wird, um Natrium zu bilden, wobei
das Getter den dadurch freigesetzten Sauerstoff
entfernt, um eine Neubildung der genannten Na-
trium und Sauerstoff enthaltenden Verbindung zu
verhindern.

2. Verfahren nach Anspruch 1, bei dem die
Natrium enthaitende Verbindung in Form von
Natriumaluminat vorliegt.

3. Verfahren nach Anspruch 1, bei dem das
sauerstoffabsorbierende Getter sine Legierung
von Metallen ist, die aus der Gruppe ausgewahit
sind, die Aluminium, Titan, Scandium, Cer, Haf-
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nium, Lanthan, Yttrium, Thorium und Zirconium,
enthalt.

4. Verfahren nach Anspruch 1, bei dem das
Quecksilber in Form einer Quecksilber enthalt-
enden Verbindung vorliegt, die sich zersetzt, um
Quecksilber zu ergeben.

5. Verfahren nach Anspruch 1, bei dem die
Natrium -enthaltende Verbindung in Form von
Natriumaluminat vorliegt und das sauerstoffab-
sorbierende Getter in Form einer Titanmetallegie-
rung vorliegt.

Revendications

1. Procédé pour le dosage de la quantité de
sodium dans le tube a arc d'une lampe au sodium
a haute pression du type a pression de vapeur
non saturée, caractérisé en ce qu'il comporte les
étapes suivantes: .

introduction dans le dit tube & arc d'un com-
posé contenant du sodium et de 'oxygéne, d'un
getter absorbant |'oxygéne, d'un composé dé-
composable contenant du du mercure, et d’un gaz
rare; et

scellement du dit tube a arc, de maniére a
obtenir la décomposition thermique du dit com-
posé contenant de lI'oxygéne et du sodium 3a
l'intérieur du dit tube a arc lors du fonctionne-
ment de la lampe, le dit getter absorbant 'oxy-
géne de maniére 3 rendre libre d’éviter la refor-
mation du dit composé contenant du sodium et
de I"oxygeéne.

2. Procédé selon la revendication 1 caractérisé
en ce que le dit composé contenant du sodium est
un aluminate de sodium.

3. Procédé selon la revendication 1 caractérisé.
en ce que le getter absorbant I'oxygéne est un
alliage de métaux choisis dans le groupe compre-
nant Faluminium, le titane, le scandium, le cé-
rium, I"hafnium, le lanthane, I'yttrium, le thorium
et le zirconium. - .

4, Procédé selon la revendication 1 caractérisé
en ce que le dit mercure est présent sous forme
d'un composé contenant du mercure se
décomposant pour délivrer du mercure.

5. Procédé selon la revendication 1 caractérisé
en ce que le composé contenant du sodium est de
I'aluminate de sodium et que le dit getter absor-
bant I'oxygéne est un alliage de métal au titane.
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