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(54) Title: CATHODE SHIELDING FOR DEUTERIUM LAMPS
(54) Bezeichnung : KATHODENABSCHIRMUNG BEI DEUTERIUMLAMPEN

Figur 1

(57) Abstract: The invention relates to a gas discharge
lamp (deuterium lamp), comprising: * A lamp bulb (26) fil-
led with gas, * an anode (12) disposed inside the lamp bulb,
* a cathode (10) disposed at a distance from the anode insi-
de the lamp bulb, * a housing having a mold (18), a rear
housing wall (24), and a housing base made of at least par-
tially electrically non-conductive material, wherein the
housing base comprises a housing front (16), an interme-
diate housing wall (22), and a cathode space (28), * and a
cathode shielding window (20), wherein the cathode shiel-
ding window is insulated form the mold and/or is made of
an insulating material, and to the application of a lamp for
use for analytic purposes.

(57) Zusammenfassung: Die Erfindung betrifft eine Gas-
entladungslampe (Deuteriumlampe) umfassend: ¢ Einen
mit Gas gefiillten Lampenkolben (26), * eine innerhalb des
Lampenkolbens angeordneten Anode (12), « eine Kathode
(10), welche beabstandet zu der Anode innerhalb des Lam-
penkolbens angeordnet ist, ¢ ein Gehduse, mit einem Form-
korper (18), einer Gehduseriickwand (24),sowie einer aus
zumindest teilweise nicht elektrisch leitfahigen Gehauseba-
sis, wobei die Gehausebasis eine Gehadusefront (16),
[Fortsetzung auf der ndchsten Seite]
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ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ, MD, RU, .. . .
TJ, TM), europiisches (AT, BE, BG, CH, CY, CZ, DE, Erfindererkidrung (Regel 4.17 Ziffer v)
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, Veriffentlicht:
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Erklirungen gemif} Regel 4.17:

eine Gehdusezwischenwand (22) und einen Kathodenraum (28) aufweist, « und einem Kathodenabschirmfenster (20), wobei das
Kathodenabschirmfenster gegeniiber dem Formkdrper isoliert ist und/oder aus einem isolierenden Material besteht sowie die An-
wendung einer Lampe zur Verwendung fiir analytische Zwecke.



Cathode Shielding for Deuterium Lamps

The invention relates to a gas-discharge lamp, in particular a deuterium lamp, having a housing

base made of an insulating material.

In the deuterium lamps used most often today, the cathode is surrounded by a metal housing,
which lies at the same potential as the anode space and the molded body. This results in
secondary discharges developing, which lead to metal-coating in the case of translucent lamps.
The secondary discharge has the further effect that molded body erosion takes place and the
intensity of the lamp decreases, because the discharge current can no longer flow completely

through the molded body.

In the known deuterium lamps the housing consists of a total of six parts, which all carry

tolerances and must be welded to each other. Because the tolerances add up independently, the

spread in standard factory models is disproportionately large, especially in the front housing part.

Such deuterium lamps further require a high expenditure of time for the assembly. Here, both the
front and also the rear housing part are made of metal, wherein the two housing parts are usually
connected by a metallic intermediate wall. The cathode is surrounded by the housing front and
the cathode window, which are mounted on the intermediate wall. The cathode window and the
molded body are thus connected to each other in a conductive way due to the construction. This
allows the molded body and the cathode window to lie at the same potential which is lower,
however, than the plasma potential at the location of the molded body. This has the result that

positive ions are accelerated from the plasma onto the molded body and contribute to its
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abrasion. Through this form of sputtering, the diameter of the aperture increases and the
electrode density in the aperture decreases, whereby the lamp loses UV intensity and the abraded
material of the molded body settles on the inside of the bulb and thus results in a reduction of the

intensity of the lamp.

DE 199 01 919 A1 describes a miniature deuterium arc lamp. The deuterium arc lamp has a
construction that is mounted on the distal end of the electrical conductor in an elongated glass
bulb at a spacing from the glass bulb, wherein the spacer devices, which engage with the
configuration and are arranged at a small distance relative to the bulb, are provided for limiting
the transverse movement of the construction in the bulb. Here, the anode is arranged transverse

by a dielectric lying in-between at a spacing from a conductive sheet.

Spacer devices fix the anode, the conductive sheet, and the dielectric lying in-between, which
were installed in a self-supporting manner on the end of the conductor in previously known

deuterium lamps.

EP 0 727 810 A2 describes a gas-discharge tube having a focusing support element of an
insulator, wherein the focusing electrode support element has a front surface and a rear surface
opposite the front surface, with a thermionic cathode for the emission of thermionic electrodes
[sic; electrons], wherein the cathode is located on the front surface side of the focusing electrode
support element; an anode for receiving the thermionic electrons, which the thermionic cathode
emits, wherein the anode is located on the rear surface side of the focusing electrode support

element and is opposite an opening of the passage hole; a focusing electrode supported by the
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focusing electrode support element, which is provided by a focusing opening located at a
position of an opening of the passage hole for convergence paths of the thermionic electrodes; a
spacer between the focusing electrode support element and the anode, which contacts both the
rear surface of the focusing electrode support element and also a front surface of the anode; and
an anode support element of an insulator, wherein the anode support element is located on an
opposite side of the focusing electrode support element by the anode and has a surface that
contacts the rear surface of the anode, in order to push the anode onto the rear surface of the
focusing electrode support element by the spacer, whereby an interval is fixed between the

focusing electrode and the anode of the electrode support element and the spacer.

When a discharge occurs in such a gas-discharge tube among the thermionic cathode, the
focusing electrode, and the anode, the anode generates heat after receiving the thermionic
electrodes [sic; electrons], and the focusing electrode also generates heat after bombardment with

cations.

DE 11 2005 001 775 describes a gas-discharge tube in which a sealed container, an anode and a
cathode are provided, and a conductive part that limits a discharge path, wherein the conductive
part is arranged between the anode and the cathode and reduces the discharge path formed
between the anode and the cathode. Furthermore, the gas-discharge tube has a cathode cover,
which is made of ceramic and encloses the cathode. In this gas-discharge tube, as in DE 11 2005
001 775, the cathode cover is encased by the cathode-side cover section, in which only the slot
for the emission of electrons is provided as the necessary minimal opening. In this way, the heat-

retention effect of the cathode is remarkably maintained by the cathode-side cover section, and
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the energy consumption is reduced. The ceramic housing thus serves for maintaining the heat

within the cathode space.

The discharge lamps described here have the consequence, among other things, that secondary
discharges arise, and thus molded body erosion takes place on the aperture. This has the result
that the intensity and the service life of the gas-discharge lamp is significantly reduced.

Furthermore, the discharge lamps described above are complicated in their assembly.

Object of the Invention

[t is the object of the present invention to substantially overcome or ameliorate one or more of

the above disadvantages.

Summary of the Invention

The present invention provides a gas-discharge lamp comprising;:

a lamp bulb filled with gas,

- an anode arranged inside of the lamp bulb,

a cathode arranged spaced apart from the anode inside of the lamp bulb,

- a housing having a molded body, a housing rear wall made of a metal, and a housing
base made at least partially of a non-conductive material, wherein the housing base has a
housing front, a housing intermediate wall, and a cathode space,

- and a cathode shielding window,

wherein the cathode shielding window is insulated relative to the molded body and housing rear

wall and/or comprises an insulating material.

Amended Pages: 7540848 _1
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Thus, in such a gas-discharge lamp, the metallic cathode window and the molded body are no
longer conductively connected to each other. Therefore, the conductive connection is prevented
between the cathode shielding window and molded body, which leads to a stable UV intensity
of the lamp, because the molded body erosion generated by sputtering effects is avoided.
Furthermore, an increase in the UV output is to be noticed, as well as a reduction of the

production variation.

In one advantageous embodiment, the invention provides that the molded body is made of a
refractory metal, in particular made of molybdenum. This is advantageous, because between the
cathode and anode a discharge is formed that delivers a continuous UV spectrum. For increasing
the UV intensity, the discharge is narrowed by the molded body, whereby the charge carrier
concentration in the inside of the molded body is greatly increased and a point-like light source
is generated. By increasing the charge carrier concentration, the gas temperature likewise
increases, which brings with it a strong thermal loading of the molded body. By the production

of the molded body from a refractory metal, it can withstand such thermal loading.

Advantageously, the housing base involves a housing base that comprises a ceramic and/or a
quartz. Such a housing base thus comprises an electrically non-conductive material and thus
insulates the cathode window electrically relative to the molded body. This has the result that a
conductive connection cannot be realized between the cathode window and molded body due to
the potential difference in the plasma, leading to a secondary current from the cathode window
via the intermediate wall to the molded body. Such a secondary current would lead to a loss in
intensity in the UV range, because the current is no longer available for the discharge.
Furthermore, such a current would also influence the widening of the molded body over the
service life of the lamp. With a housing base as described above, which comprises a ceramic
and/or a quartz, such a secondary current can be prevented, as well as the effects resulting
therefrom. Thus, a significant increase in intensity, as well as an increase in the service life of

the deuterium lamp is achieved.

The housing base comprises a housing front and a housing intermediate wall. In a preferred
embodiment the rear housing wall is made of nickel. Such a construction of a deuterium lamp
requires a simple assembly of the lamp, as well as a reduction of the components, whereby cost

savings in the production of the deuterium lamp is likewise given.

Amended Pages: 7540848 _|
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Preferred embodiments of the present invention will now be described, by way of example only,

with reference to the accompanying drawings, wherein:

Figure 1, a deuterium lamp according to the invention having a ceramic cathode space;

Figure 2, a deuterium lamp according to the invention having a housing base made of ceramic.

Amended Pages: 7540848 _1




In Figure 1 a deuterium lamp 1 is shown having a cathode space 28, which completely surrounds
the cathode 10. The cathode space 28 is part of the housing base 14, which comprises, among
other things, a housing front 16 and an intermediate housing wall 22. Furthermore, within the
deuterium lamp 1 there is a cathode 10 and also an anode 12. During operation of the deuterium
lamp 1, a discharge forms between the cathode 10 and also the anode 12, which discharge
delivers a continuous UV spectrum. For increasing the UV intensity, the discharge is narrowed
by the molded body 18. In this way, the charge carrier concentration inside the molded body 18

is significantly increased and produces a point-like light source.

The cathode 10 is surrounded by a cathode space 28, wherein the cathode space 28 has a circular
opening in the direction of the optical axis of the deuterium lamp 1, which opening forms the
cathode window 30. The optical axis is here defined by the openings in the molded body 18 and
in the anode 12. Through the cathode window 30, the discharge path is bent at a right angle to
the optical axis. The cathode window 30 therefore has the object of defining the discharge path

and is located in direct contact with the plasma within the deuterium lamp 1.

The cathode space 28 comprises an electrically non-conductive material and thus insulates the
cathode window 30 relative to the molded body 18. This arrangement avoids the conductive
connection between cathode window 30 and molded body 18, which was formed due to the
potential difference in the plasma and would lead to an electrical secondary current from the
cathode window 30 via the housing base 40 [sic - 14] to the molded body 18. Such a secondary
current leads to a loss in intensity, because the current is no longer available for the discharge

and causes, among other things, also a widening of the molded body 18 over the service life of

{00295445;v1}



the lamp, because this acts as a sort of auxiliary cathode and is sputtered by positively charged
particles from the plasma. The ceramic cathode space is fixed with two rivets to the intermediate
wall and to the housing front 16. The fastening by rivets offers mechanical stability with
simultaneously high precision. This guarantees an exact spacing between cathode window 30
and molded body 18. The rest of the components of the deuterium lamp 1 are made of metal and

are welded to each other, in order to likewise achieve increased stability.

In Figure 2 a deuterium lamp 1 is shown having a housing base 14 made of ceramic. The
deuterium lamp 1 comprises, among other things, an air-tight bulb 1 [sic — 26] and also a housing
base 14. The bulb 1 [sic — 26] is here filled with gas, here deuterium. The housing, which also
comprises the housing base 14, is further comprises, among other things, cathode 10, anode 12,
molded body 18, a cathode shielding window 20, and also a houéing rear wall 24. The housing
base 14 is made of an insulating material, in this case ceramic. During operation of the here-
constructed deuterium lamp 1 shown, a discharge forms between the cathode 10 and the anode
12, which discharge delivers a continuous UV spectrum. For increasing the UV intensity, the
discharge is narrowed by the molded body 18. In this way, the charge carrier concentration
inside of the molded body 18 is greatly increased and a point-shaped light source is generated, as
is needed for many applications. An increase in the charge carrier concentration has the effect
that the gas temperature rises and the molded body 18 is strongly thermally loaded. Therefore,

the molded body 18 is made of a refractory metal, here molybdenum.

In Figure 2 the housing front 16 and the housing intermediate wall 22 are assembled into a

component that forms the housing base 14. This has the effect that the assembly of the housing
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front and the housing intermediate wall 22 is significantly reduced by the reduction of the
components and better reproducibility in the assembly of the parts is guaranteed, because these

two parts are assembled as one component.

The cathode space 28 is formed in Figure 2 by the housing base 14 and the cathode shielding
window 20 that surround the cathode 10. Here, the cathode shielding window 20 has a slot-
shaped opening in the direction of the optical axis of the deuterium lamp 1, the so-called cathode
window. The optical axis of the deuterium lamp is defined by the opening in the molded body 18
and in the anode 12. Through the cathode window 30, the discharge path is bent at a right angle
to the optical axis. Thus, the cathode window 30 has the object of defining the discharge path
and is therefore in direct contact with the plasma. The cathode window 30 is made of metal,

because it must withstand the reactive plasma.

In order to insulate the cathode window 30 electrically relative to the molded body 18, the
housing base 14 is made of an electrically non-conductive material. In this way, a conductive
connection is avoided between the cathode window 30 and molded body 18, which would lead,
due to the potential difference in the plasma, to an electrical secondary current from the cathode
window 30 via the intermediate wall to the molded body 18. Such a secondary current leads
namely to a loss in intensity in the UV range, because the current is no longer available for the
discharge, and also has the result that a widening of the molded body 18 takes place over the
service life of the lamp, because the molded body 18 acts as a sort of auxiliary cathode and is
sputtered by positively charged particles from the plasma. This effect is promoted by the high

temperature of the molded body 18, because a high temperature reduces the binding energy of
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the surface anatomy. The deuterium lamp shown in Figure 2 prevents this secondary current and
the disadvantageous effects resulting therefrom with respect to the intensity and the service life

of the deuterium lamp.

The cathode shielding window 20 is led into the intermediate wall through a slot-shaped aperture
and attached in a stable way to the housing front 16 by two rivets. As a whole, the molded body
18 is attached to the housing intermediate wall 22 by a total of four rivets. The slot-shaped
aperture defines exactly the position of the cathode shielding window 30 and its spacing from the
molded body 18. The riveted connection provides for small tolerances and high mechanical

stability, which is particularly necessary for a stable UV intensity.

The cathode 10 is held directly in the drill hole on the opposite side of the cathode space in the
housing base 14 and no longer needs to be insulated by an additional component. This prevents
additional tolerances from arising. Furthermore, the position of the cathode is thus also defined

and maintained more exactly.

The rear wall is likewise attached to the opposite side of the housing intermediate wall 22 with
four rivets. Due to the simplified construction of the deuterium lamp 1 in Figure 2, production
tolerances are reduced, and cost savings are realized simultaneously by shortening the production

time.

{00295445:v1}




List of reference numerals

1 Deuterium lamp
10 Cathode
12 Anode

14 Housing base
16 Housing front
18 Molded body

20 Cathode shielding window

22 Housing intermediate wall
24 Housing rear wall
26 Bulb

28 Cathode space

30 Cathode window

{00295445,v1}
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CLAIMS

1. Gas-discharge lamp comprising:
- a lamp bulb filled with gas,
- an anode arranged inside of the lamp bulb,

- a cathode arranged spaced apart from the anode inside of the lamp bulb,

- a housing having a molded body, a housing rear wall made of a metal, and a housing base

made at least partially of a non-conductive material, wherein the housing base has a housing
front, a housing intermediate wall, and a cathode space, and

- a cathode shielding window,

wherein the cathode shielding window is insulated relative to the molded body and housing rear

wall and/or comprises an insulating material.

2. Gas-discharge lamp according to claim 1, wherein the molded body is made of a

refractory metal.

3. Gas-discharge lamp according to claim 2, wherein the refractory metal comprises
molybdenum.
4. Gas-discharge lamp according to any one of the preceding claims, wherein the molded

body is insulated relative to the housing rear wall.

5. Gas-discharge lamp according to any one of the preceding claims, wherein the gas

comprises deuterium.

6. Gas-discharge lamp according to any one of the preceding claims, wherein the housing

base comprises a ceramic.

7. Gas-discharge lamp according to any one of the preceding claims, wherein the housing

base comprises quartz.

8. Gas-discharge lamp according to any one of the preceding claims, wherein the cathode

shielding window comprises a metal.

Amended Pages: 7540848 _1
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9. Use of a lamp according to any one of Claims | to 8 for application for analytical

purposes.

10.  Gas discharge lamp substantially as hereinbefore described with reference to the

accompanying drawings.

Heraeus Noblelight GmbH
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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