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Description

Background of the Invention

Field of the Invention

[0001] The invention relates to a light source device
which is used, for example, as a light source for a pro-
jector, and in which a discharge lamp with high radiance
(HID lamp), such as a high pressure mercury discharge
lamp, a metal halide lamp or the like, is used. The inven-
tion relates especially to the starting properties of such
a device.

Description of Related Art

[0002] In a light source device for an optical device,
such as a liquid crystal projector, a DLP® projector or the
like, a discharge lamp with high radiance which is used
as a light source, such as a high pressure mercury dis-
charge lamp, a metal halide lamp or the like, and a re-
flector with a reflection surface which focuses the radiant
light from this discharge lamp and reflects it in the direc-
tion toward the front opening are combined with one an-
other and used.
[0003] In the above described discharge lamp, it is gen-
erally necessary when starting to apply a high voltage in
pulse form between the electrodes for the main discharge
or between the electrode for the main discharge and the
inside of the discharge vessel, to produce an insulation
breakdown in the discharge medium within the discharge
vessel and to induce a glow discharge or an arc dis-
charge, the plasma electrons which are produced in do-
ing so acting as triggers.
[0004] The voltage which is necessary for an insulation
breakdown when starting a discharge lamp is generally
a few kilovolts in the case in which this discharge lamp
is in a temperature state which is roughly similar to room
temperature. The voltage necessary for an insulation
breakdown in a restart changes, however, depending on
the time which has passed since turning off after com-
pletion of prior operation, i.e., depending on the temper-
ature of the discharge space. It can be imagined that the
reason for formation of such a change lies in the following.
[0005] According to the reduction of the temperature
of the discharge space after the lamp is turned off, the
part of the discharge medium which was gaseous, such
as mercury, a halogen and the like, begins to condense.
As a result, the composition of the gaseous portion of the
discharge space changes, by which the voltage which is
necessary for the insulation breakdown changes.
[0006] In the case, for example, of a discharge lamp
in which mercury and a halogen, such as bromine or the
like, and a rare gas, such as argon or the like, are used
as the discharge medium, in the case in which, for ex-
ample, at least 0.15 mg of mercury per cubic millimeter
volume of the discharge space (Zd) is contained, the volt-
age which is necessary for the insulation breakdown after

turning off the discharge lamp due to the presence of
residual plasma is very low. It does increase rapidly there-
after, but soon begins to drop (roughly 2 minutes under
the condition of natural cooling under which the discharge
lamp is not subject to compressed air cooling). However,
there are cases in which, for example, afterwards, in a
restart of roughly five minutes operation after turning off,
until finally the temperature of the discharge space drops
to roughly 100 °C or less, the breakdown voltage does
not stabilize and in which, at the applied high voltage, an
insulation breakdown does not occur.
[0007] In order to carry out a restart (hot restart) as
soon as possible after the lamp has been turned off and
to further increase the probability of operation, it is simply
enough if the absolute value of the high voltage which is
to be applied is fixed to be high. In the case of this meas-
ure, there are cases in which different disadvantages oc-
cur, such as the formation of an unintentional insulation
breakdown by the applied voltage, i.e., the formation of
an insulation breakdown of the coating of the insulated
cable or the formation of a dangerous phenomenon, such
as a creeping discharge or the like, on the connector or
the connecting terminal and a malfunction of the elec-
tronic circuit of the projector device main part which is
caused by noise when the high voltage is applied, and
similar disadvantages. If there is a greater spatial dis-
tance to increase the insulating property, or if the cable
diameter is increased to prevent noise, in order to avoid
these disadvantageous phenomena, sufficient space is
required for installation in the projector device. Therefore,
this measure is not desirable.
[0008] With respect to improving the starting property
of a discharge lamp, a technology was proposed in which
light with short wavelengths, such as UV radiation or the
like, is used to accelerate photoemission by the photoe-
lectric effect on the material within the discharge vessel
and the ionization of the discharge medium, and to re-
duce the absolute value of the high voltage which is to
be applied when starting. For example, U.S. Patent
5,323,091 (parallel disclosure of the international patent
application: WO-A-00/77826) discloses a technology in
which bubbles are formed in the discharge vessel of the
discharge lamp itself and a secondary discharge cham-
ber is formed which emits UV radiation.
[0009] Furthermore, for example, U.S. Patent 6268698
(parallel Japanese patent application: JP-OS
2000-173549) proposes a discharge lamp in which on
the end face with a hermetic seal arrangement of the
discharge lamp an auxiliary UV light source which dis-
charges into open space is installed in one piece. How-
ever, in the respective prior art production costs are high
because production of the discharge lamp is difficult or
otherwise reliability is lacking with respect to the pressure
tightness of the discharge lamp.
[0010] As generic technology of the invention, the as-
signee of the present application has devised an inven-
tion which is described in Japanese patent application
number 2002-2317 and in EP-A-1335403 to be consid-
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ered under Article 54(3) EPC. The feature of this appli-
cation lies in eliminating the disadvantages in the prior
art and arranging an auxiliary discharge vessel with a
main discharge vessel asymmetricly and adjacent to at
least one of the sides of the electrode sealing part of the
main discharge vessel which closes the main discharge.
Here, the overall length of the auxiliary discharge vessel
is adjusted to the dimensions of the above described
electrode sealing part, and furthermore, the outside di-
ameter of the auxiliary discharge vessel is controlled in
such a way that the radiant light flux from the main dis-
charge vessel is not shielded.
[0011] Recently, there has also been a great demand
for reducing the size and weight of a liquid crystal pro-
jector device. Accordingly, it is desired more and more
often that the light source device be made smaller. For
this purpose, a shortening and a reduction of the overall
length of the main discharge vessel are even more re-
quired. In order to meet this demand, it is necessary to
make the auxiliary discharge vessel even smaller. In the
technology which has already been proposed by the as-
signee of the present application, however, according to
the reduction in the size of the auxiliary discharge vessel
the difficulty of its manufacture becomes greater, by
which a reduction of the quality and a cost increase pre-
sumably occur. To avoid these problems, a light source
device is desired with an arrangement in which the di-
mensions of the auxiliary discharge vessel need not be
adjusted.
[0012] In the case in which the above described aux-
iliary discharge vessel is located directly tightly adjoining
the main discharge vessel, this auxiliary discharge vessel
is more often exposed to the heat from the main dis-
charge vessel, by which the gas pressure within the aux-
iliary discharge vessel increases, and thus, the break-
down voltage increases. Starting the discharge within this
auxiliary discharge vessel becomes difficult. As a result,
there are cases in which the starting property of the dis-
charge lamp is degraded.
[0013] Generic technology is described in Japanese
patent disclosure document JP-A-2002-100323. In this
technology, a high pressure discharge lamp and an illu-
mination device are described in which there is a UV
radiation source as the starting aid. However, in the tech-
nology described in this document, mainly a high pres-
sure discharge lamp or an illumination device is de-
scribed, with the purpose of space illumination. It is used
specifically in the situation in which few vibrations and
the like are applied. Therefore, the attachment of the dis-
charge vessel for starting is carried out, for example, only
by a conductive body which is wound around the outside
of the vessel comprising the UV radiation source. As a
result, there is the disadvantage that, for an application
in which the device is often moved, such as in a liquid
crystal projector device, and in which high reliability with
respect to the vibration resistance and impact strength
is required, reliability is lacking. Since, in this technology,
the distance between the starting aid-UV radiation source

and the high pressure discharge lamp is relatively small,
often heating from this discharge lamp takes place.
Therefore, the process for attachment to a lamp by
means of a cement or the like cannot be undertaken, for
example.
[0014] A further discharge lamp provided with an aux-
iliary light source as a starting aid are disclosed in US
2002/0000780 A1. Above-mentioned EP 1335403 A2,
which is an intermediate document according to Art.
54(3) EPC, discloses a discharge lamp having an auxil-
iary light source mounted on one of its sealing parts.

Summary of the Invention

[0015] A primary object of the present invention is to
devise a light source device in which the operating char-
acteristic of the auxiliary light source can be improved,
in which the starting property within the main discharge
vessel is extremely advantageous. Furthermore, it is also
an object to attain such a light source device which has
high reliability with respect to vibration resistance and
impact strength without the disadvantage of a cost in-
crease due to a complicated arrangement of the light
source device, and without increasing the proportion of
defective articles resulting during manufacture of the
products without reducing the quality of the discharge
lamp.
[0016] This object is achieved with the light source de-
vice as claimed in claim 1. Preferred embodiments are
described in the dependent claims.
[0017] The invention is further described below using
several embodiments shown in the drawings.

Brief Description of the Drawings

[0018] Figure 1 is a schematic front view of a light
source device;
[0019] Figure 2 is a schematic cross-sectional view
taken along line X-X in Figure 1;
[0020] Figure 3 is a schematic cross-sectional view
taken along line Y-Y in Figure 1;
[0021] Figures 4(a) & 4(b) each show a schematic
cross section of an auxiliary light source Lx which is cut
by the tube axis;
[0022] Figure 5 is a graph of experimental data in which
the distance between the outside electrode and the start-
ing probability of the auxiliary light source were studied;
[0023] Figure 6 is a simplified representation of one
example of a circuit which operates the light source de-
vice according to a first version using a feed device of
the DC driving type;
[0024] Figure 7 is a schematic cross section of a sec-
ond version of the invention;
[0025] Figure 8(a) is a schematic cross-sectional view
taken along line X-X in Figure 7;
[0026] Figure 8(b) is a schematic cross-sectional view
taken along line Y-Y in Figure 7;
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Figures 9(a) & 9(b) each show a schematic representa-
tion of a third version of the invention; and

[0027] Figures 10(a) & 10(b) each show a schematic
representation of a fourth version of the invention.

Detailed Description of the Invention

[0028] In Figures 1 to 3, the main discharge vessel Bd
of the discharge lamp Ld is made of silica glass, is formed
to be essentially oval and has an arc tube part 10 which
forms the main discharge space. Within this arc tube part
10, there is a pair of opposed electrodes for the main
discharge, specifically the main discharge electrode E1
on the cathode side and the main discharge electrode
E2 on the anode side. Sealing parts 11, 12, for the re-
spective electrodes extend from the opposite ends of the
arc tube part 10. Conductive metal foils 13, 14, which
normally are made of molybdenum, are hermetically
sealed in these electrode sealing parts 11, 12,. The base
parts of the upholding parts of the electrodes, which have
the electrodes E1, E2 on their tips, are welded on the
ends of these metal coils 13, 14 and are electrically con-
nected. On the other end of the metal foil 13, and on the
other end of the metal foil 14, on the one hand, an outer
lead pin A1, and on the other hand, an outer lead pin A2
which project to the outside are welded.
[0029] The arc tube part 10 is filled with given amounts
of mercury, a rare gas and a halogen gas.
[0030] The mercury is used to obtain the required
wavelength of the visible radiation, for example, to obtain
light with wavelengths from 360 nm to 830 nm, and is
added in an amount of at least 0.15 mg/mm3. This added
amount differs depending on the temperature condition.
However, during operation an extremely high vapor pres-
sure of at least 100 MPa is reached. By adding a larger
amount of mercury, a high pressure mercury lamp with
a high mercury vapor pressure during operation of at least
200 MPa or at least 300 MPa can be produced. The high-
er the mercury vapor pressure becomes, the more suit-
able a light source for a projector device can be imple-
mented.
[0031] The rare gas contributes to improving the oper-
ating starting property, and for example, roughly 13 kPa
of argon gas is added as the rare gas.
[0032] The added halogens can be iodine, bromine,
chlorine and the like. The amount of halogen added can
be chosen, for example, from the range from 10-6 to 10-2

mmole/mm3. The function of the halogen is to prolong
the service life of the tungsten electrodes using the hal-
ogen cycle.
[0033] The numerical values of such a mercury high
pressure lamp are shown below by way of example:
[0034] For example:

- the maximum outside diameter of the emission part
is 11.3 mm;

- the distance between the electrodes of 1.2 mm;

- the inside volume of the arc tube is 116 mm3;
- the wall load is 1.5 W/mm2;
- the rated voltage is 80 V; and
- the rated wattage is 200 W.

[0035] This mercury high pressure lamp is installed in
a presentation apparatus, such as the above described
liquid crystal projector, an overhead projector or the like,
and can provide radiant light with good color reproduc-
tion.
[0036] In the edge area 20a of the opening of the re-
flector 20, a translucent window component 22 is at-
tached by means of a cement or the like, such that a light
exit window 21 is covered. On the inside of the reflector
20, a reflection surface is formed which is made, for ex-
ample, of a dielectric multilayer film and which has a re-
flection property with respect to visible radiation. On the
inside of the edge area 20a of the opening for the reflector
20, a grooved area 20c is formed which projects outward-
ly. Between the above described window component 22
and the edge area 20a of the opening of the reflector 20,
a discharge vessel Bx of an auxiliary light source Lx is
installed by engagement and fixed or is attached by
means of a cement. The discharge vessel Bx of this aux-
iliary light source Lx is arranged such that it projects into
the interior Zi of the reflector so that is lies at least oppo-
site the main discharge vessel Bd.
[0037] The auxiliary light source is further described
below using Figures 4(a) & 4(b).
[0038] Figure 4(a) shows a cross section of the auxil-
iary discharge vessel in the direction of the tube axis.
Figure 4(b) shows a cross section through the tube along
line Z-Z’ in Figure 4(a). In these figures, the auxiliary dis-
charge vessel Bx of the auxiliary light source Lx has at
least partial translucency to UV radiation with short wave-
lengths. A suitable material is silica glass.
[0039] On the two ends of this auxiliary discharge ves-
sel Bx, there is a pair of electrodes on their outside sur-
faces, especially a first outside electrode Eu and a sec-
ond outside electrode Ev, opposite one another. If a volt-
age is applied between this pair of outside electrodes Eu,
Ev, by electrostatic coupling within the auxiliary dis-
charge space Zx, a dielectric barrier discharge is in-
duced, by which an auxiliary discharge is started. The
auxiliary discharge vessel Bx is formed, for example, of
a narrow glass tube with the two hermetically sealed
ends, with a total length of roughly 15 mm, an outside
diameter of roughly 3 mm and a thickness of roughly 0.8
mm. As the discharge medium, this glass tube is filled
with at least one type of gas, such as nitrogen or helium
or the like, and a rare gas, such as argon, xenon, neon
and the like. Specifically, roughly 1 x 102 to 5 x 104 Pa
of argon, preferably roughly 1 x 103 Pa of argon is added.
It is advantageous for the overall length of the auxiliary
discharge vessel in the axial direction of the tube to be
at most 70 mm. The reason for this is the following:
[0040] If the length of the auxiliary discharge vessel is
greater than 70 mm, the auxiliary discharge vessel can
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no longer be accommodated in the reflector 20; this can
no longer be used to reduce the size of the light source
device.
[0041] The material for the outside electrodes Eu and
Ev is a material with a good antioxidation property and
good resistance to thermal shock at a high temperature,
such as stainless steel, canthal (iron-chromium alloy),
due to the especially outstanding antioxidation property
and especially outstanding resistance to thermal shock
at a high temperature, canthal being optimum. The length
with an outside electrode in the axial direction of the tube
is, for example, 0.5 mm to 5.0 mm. It is produced, for
example, such that the outside surface of the auxiliary
discharge vessel Bx is helically wound with a stainless
steel wire with a diameter of 0.3 mm, directly tightly ad-
joining it. This above described helical outside electrode
is formed, for example, such that a coil is produced by
winding the stainless steel wire and it is located at a given
location of the auxiliary discharge vessel Bx.
[0042] It is more advantageous, the larger the surface
of the outside periphery of the auxiliary discharge vessel
Bx that is covered by the outside electrodes Eu, Ev, since
the electrostatic capacitance between the outside elec-
trodes Eu, Ev becomes great, and because the starting
of discharge is facilitated. Therefore, it is advantageous
that there is a wide area to the extent in which the insu-
lating distance between the outside electrodes Eu, Ev
can be ensured.
[0043] If, as in the above described version, the dis-
tance between the outside electrodes Eu, Ev is desig-
nated D (mm) and the starting voltage of the auxiliary
light source is designated A (kV), in the case in which
the auxiliary discharge vessel Ex is cylindrical, and in the
case in which the outside electrodes Eu, Ev are formed
in the overall peripheral direction of the outside periphery
thereof, maintenance of the relationship A ≤ D ≤ 15A
ensures emission within the auxiliary discharge vessel
Bx without faulty discharge of the auxiliary discharge ves-
sel Bx on the outside surface. Specifically, the values D
= 5 mm to 75 mm is advantageous if the voltage (A) is 5
kV.
[0044] Figure 5 shows experimental data for which the
distance between the outside electrodes and the starting
possibility of the auxiliary light source were examined.
[0045] For this test, the auxiliary light source which is
shown in Figure 4(a) & 4(b) was used in which, between
the outside electrodes Eu, Ev, a voltage of 5 kV was
applied. In doing so, the x axis plots values of the variable
of "5 kV x variable" as the distance (mm) between the
outside electrodes, and the y-axis plots the starting prob-
ability in %.
[0046] As is apparent from Figure 5, for a variable of
less than "1," i.e., at a distance between the outside elec-
trodes of less than 5, there are cases in which the phe-
nomenon of leakage of the voltage which has been ap-
plied between the outside electrodes occurs and in which
the starting probability does not reach 100%. On the other
hand, for a variable of greater than "15," i.e., at a distance

between the outside electrodes of greater than 75 mm,
there are cases in which, in the auxiliary discharge vessel
of the auxiliary light source, an insulation breakdown
does not occur and in which the starting probability does
not reach 100%.
[0047] As is apparent from this result, it is advanta-
geous that the value of the variable of "5 kV X variable"
as the distance between the outside electrodes is greater
than or equal to 1 and less than or equal to 15, and that
the distance between the outside electrodes is in the case
of application of a voltage of 5 kV between the outside
electrodes is greater than or equal to 5 mm and less than
or equal to 75 mm.
[0048] Figure 5 shows experimental data in the case
of a voltage of 5 kV which is applied between the outside
electrodes. But in the range of the applied voltage from
1 kV to 10 kV a result was obtained which exhibits the
same tendency. In the range of a voltage from 1 kV to
10 kV which is applied between the outside electrodes
Eu and Ev, the auxiliary light source can be reliably op-
erated if the relationship A ≤ D ≤ 15A is maintained, where
D (mm) is the distance between the outside electrodes
Eu, Ev and A (kV) is the starting voltage of the auxiliary
light source.
[0049] In the case of the starting voltage of less than
1 kV, the voltage is too low; this leads to difficulty in in-
ducing an insulation breakdown within the auxiliary dis-
charge vessel. If the starting voltage exceeds 10 kV, the
above described starter must be used which has a very
different arrangement and which is a type which is other
than the starter which is used advantageously for the
light source device of the present invention. As a result
of the limitation with respect to the arrangement of the
starter, therefore, a voltage of more than 10 kV is never
applied.
[0050] Whether an insulation breakdown within the
auxiliary discharge vessel Bx takes place easily or not is
furthermore influenced by the area which is formed by
the outside electrodes Eu, Ev.
[0051] Specifically, it is desirable in the auxiliary light
source shown in Figures 4(a) & 4(b) that the length of
the outside electrodes Eu, Ev in the axial direction of the
tube is at least 1.5 mm. At a length of the outside elec-
trodes Eu, Ev in the axial direction of the tube of less than
1.5 mm, the area which is formed by the outside elec-
trodes becomes small, by which the electrostatic capac-
itance which is stored between the outside electrodes is
reduced, by which furthermore the electrical energy
which is supplied to the auxiliary discharge vessel Bx is
reduced and by which an insulation breakdown within
the auxiliary discharge vessel Bx is made more difficult.
Conversely, if the length of the outside electrodes Eu, Ev
in the axial direction of the tube is too great, the disad-
vantage occurs that the distance between the outside
electrodes on the auxiliary discharge vessel can no long-
er be adequately ensured and that, therefore, a break-
down of the discharge occurs between the electrodes.
Therefore, the length of the outside electrodes Eu, Ev in

7 8 



EP 1 391 916 B1

6

5

10

15

20

25

30

35

40

45

50

55

the axial direction of the tube is chosen in accordance
with the above described relationship of the distance D
(mm) between the outside electrodes to the starting volt-
age A (kV) of the auxiliary light source is provided in ac-
cordance with A ≤ D ≤ 15A.
[0052] The arrangement of the outside electrodes Eu,
Ev is not limited to the above described arrangement,
but can be changed in a suitable manner. It can, for ex-
ample, be formed, as was described above, by helical
winding of a wire, by winding of a metal foil or a net-like
metal or by clamping with leaf-like metals. An adequate
material is one with an outstanding antioxidation property
and outstanding resistance to thermal shock at a high
temperature. Besides the above described stainless
steel, an iron-chromium alloy, nickel or the like can also
be used.
[0053] The auxiliary discharge vessel Bx is arranged
without contact with the main discharge vessel Bd.
Therefore, there is hardly any heat effect from this main
discharge vessel Bd on the auxiliary discharge vessel
Bx. Therefore, a suitable conductive cement or the like
can be used. In order to increase the tightly adjoining
property between the outside electrodes Eu, Ev and the
auxiliary discharge vessel Bx, a conductive cement can
also be used.
[0054] The above described auxiliary discharge vessel
Bx is filled with an internal trigger Wx which is made, for
example, of a metallic rod material, a piece of foil or the
like. The internal trigger Wx distorts the electrical field of
the auxiliary discharge space Zx within the auxiliary dis-
charge vessel Bx, locally produces a high electrical field,
and as a result, produces a discharge at a relatively low
voltage.
[0055] It is advantageous that the internal trigger Wx
has a greater overall length than the distance between
the electrodes (D (mm)) in order to bridge within the aux-
iliary discharge vessel Bx from one outside electrode Eu
to the other outside electrode Ev. Furthermore, it is more
effective for reducing the breakdown voltage if the inter-
nal trigger Wx is in contact with the inside wall of the
auxiliary discharge vessel Bx which is opposite the out-
side electrodes Eu, Ev. Thus, variances of the value of
the breakdown voltage can be prevented.
[0056] Instead of the above described metallic wire
material, the internal trigger Wx can also be graphite,
carbon nanotubes, silicon pieces or powder or the like.
There is also no requirement to add the above described
component, and instead, a metal, a dielectric or the like
can also be applied or plated in a suitable manner to thus
obtain the same effect.
[0057] Furthermore, it is advantageous that, within the
above described auxiliary discharge vessel Bx, a getter
material Gx formed of a metallic component, such as
zirconium (Zr), titanium (Ti) or the like is added. According
to the repetition of the discharge of the auxiliary discharge
vessel Bx, impurity gases, such as H, OH or the like, are
emitted from the inside surface of this auxiliary discharge
vessel Bx. By absorption of these impurity gases by the

above described getter material Gx, the value of the
breakdown voltage of the auxiliary light source Lx can be
kept low until the end of the service life. Thus, facilitation
of starting of this auxiliary light source Lx is ensured. For
example "STHGS/WIRE/NI/0.6-300" (code SE 1014)
(getter "St101-505") from SAES can be advantageously
used as this getter material.
[0058] The auxiliary discharge vessel Bx can also be
filled with mercury for purposes of obtaining the Pennings
effect. Here, an extremely small amount of mercury is
sufficient, for example, roughly 5 x 10-3 mg/mm3. In the
case of adding this extremely small amount of mercury
to the discharge vessel, it is possible to proceed relatively
easily and with good workability if, for example, the above
described "STHGS/WIRE/NI/0.6-300" (code SE 1014)
from SAES with a length of roughly 1 mm is cut, added
and the mercury contained in it is allowed to emit after
addition to the discharge vessel by heating.
[0059] A line Wa is connected to the outside electrode
Eu in the auxiliary light source Lx, electrically connected
to the starting electrode Wt which is located in the outside
peripheral area of the main discharge vessel Ld and is
moreover diverted through an opening 201a formed in
the reflector 20 out of the latter. Furthermore, a line Wb
is connected to the outside electrode Ev, electrically con-
nected to a line Wc which is connected to the electrode
E1 on the cathode side for the main discharge vessel Bd
and is moreover diverted through another opening 201b
formed in the reflector 20 out of the latter. These lines
Wa and Wb, which were diverted from the reflector 20,
are connected to the current feed lines of an outside cur-
rent source (not shown) by terminals 15, 16 which are
located outside of the reflector 20.
[0060] It is desirable for the lines Wa, Wb and the start-
ing electrode Wt to withstand the current and the oper-
ating temperature and for them to be so thin that there
is no loss of light flux. For example, in the case in which
the rated power consumption of the discharge lamp Ld
is 100 W to 300 W, it is desirable for the wire diameter
to be at most 0.5 mm, and it is advantageous, here, that
nickel is used as the material.
[0061] Furthermore, it is desirable that, on the outside
of the reflector 20, the lines are coated with silicon or the
like as the insulation coating. Additionally, the entire re-
flector can also be coated using a heat-shrinkable tubing
or the like in order to enhance the insulation property
between the light source device and the surrounding
structure.
[0062] Starting operation in the discharge lamp is fur-
ther described below using the light source device de-
scribed above in the first version.
[0063] The starting electrode Wt is, as was described
above, formed in the vicinity of the border areas between
the arc tube part 10 of the main discharge vessel Bd and
the electrode sealing parts 11, 12 of the main discharge
electrodes E1, E2.
[0064] The high voltage generation part of a feed de-
vice, comprised of a high voltage transformer and the
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like, is connected such that a high voltage is applied be-
tween the conductive wire which forms the starting elec-
trode Wt and for example the outer lead A1 on the cath-
ode side.
[0065] When the discharge lamp Ld is started, in the
state in which a no-load voltage is applied between the
outer leads A1, A2 as the two poles, a high voltage is
applied between the starting electrode Wt and the outer
lead A1 on the cathode side. In this way, between the
inside of the main discharge vessel Bd and the main dis-
charge electrode E1 on the cathode side and between
the inside of the main discharge vessel Bd and the main
discharge electrode E2 on the anode side, a high voltage
is applied, by which a dielectric barrier discharge is
formed and by which ionization of the discharge medium
is accelerated. In this way, starting of discharge is in-
duced in the gap between the electrodes E1, E2.
[0066] The outside electrode Eu is on the outside of
the auxiliary discharge vessel Bx. The high voltage gen-
eration part of a feed device which formed of a high volt-
age transformer and the like is connected such that be-
tween this outside electrode Eu and the outer lead A1 on
the cathode side a high voltage is applied.
[0067] If, when the discharge lamp Ld is started, a high
voltage is applied between the outside electrode Eu and
the outer lead A1 on the cathode side, a high voltage is
applied between the outside electrode Eu which is con-
nected to the starting electrode Wt, the main discharge
electrode E1 on the cathode side and the other outside
electrode Ev which is connected to the metal foil 13 and
the outer lead A1. In the auxiliary discharge space (Zx)
within the auxiliary discharge vessel Bx, a dielectric bar-
rier discharge is produced, light being emitted. This light
travels to the discharge space for the main discharge
which is formed within the arc tube part 10 and ionizes
the discharge medium for the main discharge which is
added inside.
[0068] When the discharge lamp Ld is turned off, a
quite small part of the gas molecules in this lamp Ld are
ionized by the UV radiation of the sun and natural radi-
ation, by which electrons (also called initial electrons) are
present. However, these electrons never ionize the gas
molecules since the kinetic energy is low, even if they
collide any number of times with the gas molecules. In
doing so, if an electrical field is formed, the electrons
between a collision with the gas molecules and the next
collision with them are accelerated by the electrical field.
Furthermore, in the case in which the time between these
collisions is long enough, the electrons acquire sufficient
kinetic energy. They ionize the gas molecules by the col-
lisions with a certain probability and emit electrons. The
electrons which have been formed in this way are also
accelerated by the electrical field. When enough kinetic
energy is acquired, some of the electrons again ionize
the gas molecules. When such a chain reaction is repeat-
ed and when ionization of the gas molecules gradually
continues, a state of insulation breakdown is reached.
Since, a few minutes after turning off the lamp, the tem-

perature is still high, the density of the gas molecules,
such as of the mercury vapor or the like, is high. The
frequency of collisions of the electrons with the gas mol-
ecules is therefore great (average duration between col-
lisions is short). As a result, only a small portion of the
electrons can acquire the kinetic energy which is neces-
sary for ionization of the gas molecules. To induce an
insulation breakdown in this case, the electrical field must
necessarily be amplified. In doing so, if the arc tube part
10 is artificially exposed to UV radiation, the photoelectric
effect and photoionization of the gas molecules cause
formation of a large number of initial electrons with an
absolute number which increases at the same ratio as
the electrons which cause ionization. Therefore, at a rel-
atively low electrical field, a state of insulation breakdown
can be reached.
[0069] Therefore, both the formation of a dielectric bar-
rier discharge between the inside of the main discharge
vessel Bd and the main discharge electrode E1 on the
cathode side or the main discharge electrode E2 on the
anode side as well as formation of a discharge in the gap
between the main discharge electrodes E1 and E2 are
accelerated.
[0070] As a result, the start of the main discharge can
be effectively induced, and consequently, the absolute
value of the high voltage which is to be applied to the
starting electrode Wt can be reduced.
[0071] Important points here are:

- During operation of the discharge lamp Ld, no dis-
charge takes place in the auxiliary discharge space
(Zx),

- Since the auxiliary discharge vessel Bx is formed
and installed non-integral with respect to the elec-
trode sealing parts 11, 12 and the main discharge
vessel Bd, the cooling rate of the auxiliary discharge
space (Zx) after turning off the discharge lamp Ld is
much greater than of the discharge space for the
main discharge. The auxiliary discharge space (Zx)
always has a much lower temperature than the dis-
charge space for the main discharge.

[0072] The phenomenon that the voltage which is nec-
essary for the insulation breakdown changes as a func-
tion of the temperature of the discharge space does not
distinctly occur in the auxiliary discharge space (Zx).
Therefore, under the condition of a hot restart in the aux-
iliary discharge space (Zx), a dielectric barrier discharge
can be easily produced, and as a result, the time interval
in which starting of the discharge lamp is impossible can
be shortened.
[0073] As one specific electrical circuit for implemen-
tation of the invention, the same circuit can be used as
in the technology which is described in Japanese patent
application number 2002-2317 noted above. It is de-
scribed below.
[0074] Figure 6 shows one example, in a simplified rep-
resentation, of a circuit which drives the light source de-
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vice in the version as shown in Figures 1 to 3, using a
feed device of the DC driving type. Here, a feed circuit
Ub is connected to a DC source, such as a PFC (Power
factor corrector) or the like, as the driving current source.
The outside leads A1, A2 of the discharge lamp Ld are
connected to the output terminals T1, T2 of the feed cir-
cuit Ub.
[0075] In the Figure, a feed circuit UB of the voltage
reduction chopper type is shown by way of example.
Here, the current from the DC source Ua is turned on
and off by a switching device Qb, such as a FET or the
like. When the switching device Qb is in the ON state, a
smoothing capacitor Cb is charged from the DC source
Ua via a reactor Lb and the discharge lamp Ld is supplied
with current. When the switching device Qb is in the OFF
state, the smoothing capacitor Cb is charged via a diode
Db by the induction action of the reactor Lb. A gate signal
with a suitable pulse duty factor is delivered to the switch-
ing device Qb from a gate driver circuit Gb such that the
discharge current flowing between the electrodes E1, E2
for the main discharge (hereinafter called "main dis-
charge electrodes") of the discharge lamp Ld, the voltage
between the main discharge electrodes E1, E2 or the
lamp wattage is a product of this current and this voltage
has a suitable value which corresponds to the state of
the discharge lamp Ld at the respective instant.
[0076] Normally, for suitable control of the above de-
scribed lamp current, the above described lamp voltage
or the above described lamp wattage, there is a resistor
divider or a shunt resistor for determining the voltage of
the smoothing capacitor Cb and the current which is sup-
plied to the discharge lamp Ld. Furthermore, normally
there is a control circuit which makes it possible for the
gate driver circuit Gb to produce a suitable gate signal.
However, they are not shown in Figure 6.
[0077] In the case of operation of the discharge lamp
Ld, before starting, the above described no-load voltage
is applied between the main discharge electrodes E1, E2
of the discharge lamp Ld. Since the input point T4 and
the ground point T3 of the starter Ue are connected in
parallel to the discharge lamp Ld, the same voltage as
the voltage applied to the discharge lamp Ld is also sup-
plied to the starter Ue. When this voltage is received, at
the starter Ue, a capacitor is charged via a resistor Re.
[0078] By closing the switching device Qe, such as a
SCR thyristor or the like, by a gate driver circuit Ge with
suitable timing, the charging voltage of the capacitor Ce
is applied to the primary winding Pe of a high voltage
transformer Te. In the secondary winding Se of the high
voltage transformer Te, therefore an increased voltage
forms which corresponds to the arrangement of the high
voltage transformer Te. In this case, the voltage which
has been applied to the primary winding Pe decreases
quickly according to the discharge of the capacitor Ce.
Therefore, the voltage which forms in the secondary
winding Se likewise decreases rapidly. As a result, the
voltage which forms in the secondary winding Se be-
comes a pulse.

[0079] One end of the secondary winding Se of the
high voltage transformer Te is connected via the output
terminal T5 of the starter Ue to one of the main discharge
electrodes in the discharge lamp Ld, specifically to the
main discharge electrode E1 (electrode on the cathode
side in this embodiment), and to the second outside elec-
trode Eu of the auxiliary light source Lx. The other end
of the secondary winding Se of the high voltage trans-
former Te is connected via the output terminal T6 of the
starter Ue to the starting electrode Et which is located
outside the main discharge vessel Bd of the discharge
lamp Ld and to the first outside electrode Eu of the aux-
iliary light source Lx. The high voltage which forms in the
secondary winding Se of the high voltage transformer Te
produces a discharge in the auxiliary discharge space
Zx of the auxiliary light source Lx (i.e., between the areas
of the insides of the auxiliary discharge vessel Bx which
are opposite the first and the second outside electrodes
Eu and Ev of the auxiliary light source Lx, the dielectric
of the auxiliary discharge vessel Bx being clamped).
[0080] The light which has been formed in this way
from the auxiliary light source Lx accelerates the photo-
electric effect within the main discharge vessel, thus also
accelerates the formation of a dielectric barrier discharge
between the inside of the main discharge vessel Bd and
the cathode E1 and between the inside of the main dis-
charge vessel Bd and the anode E2, and moreover, ac-
celerates the insulation breakdown in the gap between
the electrodes E1 and E2 for the main discharge. As a
result, the absolute value of the high voltage which is to
be applied to the above described conductive wire Wt
can be reduced.
[0081] The specific electrical circuit for implementing
the invention is not limited to the version described above,
and the nature of various other circuits will be apparent.
For example, a respective operating circuit can be pro-
vided in each of the auxiliary discharge vessel and the
main discharge vessel. In this way, an optimum high volt-
age can be applied to the respective discharge vessel,
by which reliable operation is enabled.
[0082] As was described above, in accordance with
the invention as claimed, the auxiliary discharge vessel
is installed between the reflector and the window com-
ponent and is not in contact with the main discharge ves-
sel. Therefore, it is rarely influenced by the main dis-
charge vessel, even if the main discharge vessel reaches
a high temperature. The disadvantage of a high break-
down voltage due to the increase of gas pressure as a
result of heating of the auxiliary discharge vessel is there-
fore avoided. The start of discharge within the auxiliary
discharge vessel is also facilitated when operation of the
discharge lamp is restarted. As a result, prompt genera-
tion of a discharge within the main discharge vessel is
enabled. Thus, a light source device with an advanta-
geous starting property of the discharge lamp can be
made available.
[0083] Even in the case in which the discharge lamp
is made even smaller, the dimensions of the auxiliary
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discharge vessel are not limited by the reduction in size.
Therefore, the disadvantage of difficulties in its manufac-
ture can be avoided. In this way, an auxiliary light source
with high quality can be provided, and for this auxiliary
light source, the breakdown voltage can be kept low, by
which operation can be guaranteed. As a result, a light
source device with a permanently good starting property
can be achieved. Furthermore, the auxiliary discharge
vessel is clamped between the reflector and the window
component and is thus held tightly. Therefore, this aux-
iliary light source can be easily mounted in the light
source device. As a result, the light source device ac-
quires high reliability with respect to vibration resistance
and impact strength, and it becomes possible to advan-
tageously use the light source device for the purpose of
a liquid crystal projector device.
[0084] Figure 7 shows a schematic front view of the
reflector and the discharge lamp in the light source device
according to a second embodiment of the invention with
the window component omitted. Figures 8(a) & 8(b) show
schematic cross-sectional views taken along the lines X-
X and Y-Y, respectively, in Figure 7. In Figures 7, 8(a) &
8(b), the same parts as in the embodiment Figure 1 to
Figure 4(a) & 4(b) and Figure 6 are provided with the
same reference numbers and are not further described.
[0085] In the second embodiment, the auxiliary light
source Lx is attached by means of a cement or the like
and is held tightly in a base 23 which is installed in the
neck area 20e of the reflector 20. In this auxiliary light
source Lx, part of the auxiliary discharge vessel Bx com-
prising the auxiliary light source Lx is located opposite
the interior Zi of the reflector. The UV radiation which has
been emitted from this auxiliary light source Lx thus trav-
els to the main discharge vessel Bd. In the base, at the
point which is opposite the auxiliary discharge vessel, a
diffusion reflection surface is formed with a diffusion re-
flection factor with respect to UV radiation with wave-
lengths from 170 nm to 300 nm which is greater than or
equal to 10%. In this way, UV radiation which has been
emitted by this auxiliary light source Lx in the direction
toward the base 23 can be reflected in the direction to
the main discharge vessel Bd. The amount of light which
is directed toward the main discharge vessel increases,
by which the photoelectric effect within the main dis-
charge vessel is intensified and by which it becomes pos-
sible to more reliably start the main discharge vessel.
[0086] The following can be expected:
[0087] In the case in which, for example, the size of
the main discharge vessel (Bd) remains unchanged and
in which, with respect to the optical properties, a large
reflector (20) must be used, in the arrangement in which
the auxiliary light source (Lx) is located in the vicinity of
the edge area (20a) of the opening in front of the reflector
(20), as in the above described light source device ac-
cording to the first embodiment, the auxiliary light source
(Lx) is away from the discharge lamp (Ld). In this way,
the UV radiation (with wavelengths of roughly 200 nm to
275 nm) from the auxiliary light source (Lx) no longer

simply reaches the main discharge vessel (Bd). In this
way, the starting property of the discharge lamp (Ld) is
adversely affected.
[0088] In the second version, which is shown in Figures
7 to 8(a) & 8(b), the auxiliary light source Lx is located in
the vicinity of the neck area 20e of the reflector 20. That
is, the auxiliary light source Lx is always located in the
vicinity of the main discharge vessel Bd. In this way, the
amount of UV radiation which is incident in this main dis-
charge vessel Bx is prevented from decreasing. Thus,
the discharge lamp Ld can be reliably operated.
[0089] Here, it is advantageous that the auxiliary dis-
charge vessel Bx is arranged such that the UV radiation
from the auxiliary light source Lx is incident at least in a
wide area 14a of the metal foil 14 which is installed in the
electrode sealing part 11 of the main discharge vessel.
In this case, the arrangement is such that, on a wide area
14a and in the electrode sealing part 12, asymmetric re-
flection and critical reflection form, that the amount of
incidence of the UV radiation which reaches the main
discharge vessel Bd increases and that the probability
of starting a discharge of the discharge lamp Ld increas-
es. In this way, various types of reflection occur when
the UV radiation is incident at least in a wide area 14a of
the foil, even if in this arrangement the UV radiation from
the auxiliary light source Lx is not directly incident in the
arc tube part 10 of the main discharge vessel Bd. As a
result, this UV radiation can reach the arc tube part 10
of the main discharge vessel Bd and it starts to contribute
to an improvement of the starting property. This effect of
course is not limited to the configuration in which the aux-
iliary light source Lx is held by the base 23.
[0090] In Figures 7 to 8(a) & 8(b), ventilation openings
24a, 24b for passage of cooling air into the interior Zi of
the reflector are provided. Cooling air flows through the
ventilation opening 24a which is formed in the edge area
20a of the opening at the reflector 20, as is shown, for
example, in Figures 8(a) & 8(b) by arrows. Here, the cool-
ing air in the interior Zi of the reflector cools the discharge
lamp Ld and is discharged from the ventilation opening
24b which is located in the base 23. As is shown in Fig-
ures 8(a) & 8(b), as the cooling air passes through, the
auxiliary discharge vessel Bx is cooled, when a ventila-
tion opening 24b is formed in the vicinity of the auxiliary
light source Lx. Therefore, the temperature of the auxil-
iary discharge vessel Bx is prevented from increasing,
and thus, an increase of the internal gas pressure can
be suppressed and an increase in the value of the break-
down voltage can be prevented. In this way, the starting
voltage of the auxiliary discharge vessel can be kept low.
[0091] In the case in which the auxiliary light source
(Lx) is located in front of the reflector 20 on the side of
the edge area (20a) of the opening, as in the first em-
bodiment which was described above and shown in Fig-
ures 1 to 3, a ventilation opening can be provided in the
vicinity of the auxiliary discharge vessel (Bx).
[0092] According to the above described second ver-
sion, the auxiliary discharge vessel is held tightly by the
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base without contact with the main discharge vessel. It
is therefore never directly subject to the heat from the
main discharge vessel. According to the temperature in-
crease of the auxiliary discharge vessel, the increase of
the breakdown voltage is therefore suppressed. Thus,
the operating property of the auxiliary light source is good.
As a result, it becomes possible to devise a light source
device which can reliably carry out restarting of the dis-
charge of the discharge lamp. Since the size and the
shape of the auxiliary discharge vessel are, of course,
not limited by the dimensions and the like of the electrode
sealing parts of the main discharge vessel, it can thus
become possible to avoid the disadvantage of difficult
manufacture of the auxiliary discharge vessel as a result
of its extreme reduction in size. Furthermore, the light
source device, as in the first embodiment, acquires high
reliability with respect to vibration resistance and impact
strength. Therefore, it becomes possible to advanta-
geously use the light source device for the purpose of a
liquid crystal projector device.
[0093] Figure 9(a) & 9(b) each show a third embodi-
ment of the invention. The same parts as in Figures 1 to
4 and as in Figure 6 to Figure 8(a) & 8(b) are provided
with the same reference numbers as in these figures and
are not further described.
[0094] The third embodiment is an example of a light
source device in which the auxiliary discharge vessel Bx
is located on the outside surface of the reflector 20. Figure
9(a) is a partial cross section-side view of the light source
device. Figure 9(b) is a side view in which the light source
device as shown in Figure 9(a) is viewed from underneath
in the page and is partially extracted.
[0095] For the reflector 20, a material is used with a
transmission factor for radiant light from the auxiliary light
source Lx, for example, for light with wavelengths from
200 nm to 275 nm, of at least 50%, such as, for example,
silica glass. On the inside of the reflector 20, the reflection
surface 20b is formed from a multilayer dielectric film.
This reflection surface 20b has a reflection property for
visible radiation. However, it has a low reflection factor
and a low degree of absorption for UV radiation, i.e., a
high transmission factor for UV radiation. The UV radia-
tion 20 from the auxiliary light source Lx is therefore trans-
mitted by the silica glass comprising the body of the re-
flector 20 and by the reflection film which forms the re-
flection surface 20b as the inside of the reflector body,
travels to the interior Zi of the reflector, is incident in the
main discharge vessel Bd and begins to contribute to the
start of discharge of the discharge lamp Ld.
[0096] Since the auxiliary discharge vessel Bx is locat-
ed outside of the reflector 20, it is hardly exposed to the
heat from the main discharge vessel Bd. Thus, heating
is prevented. Therefore, the auxiliary discharge vessel
Bx can also be mounted on the reflector 20 by means of
a cement or the like.
[0097] By the light source device according to the
above described third embodiment, by the arrangement
of the auxiliary discharge vessel outside the reflector with

UV translucency, it is possible to prevent the temperature
of this auxiliary discharge vessel from increasing. Thus,
an increase of the internal gas pressure can be prevent-
ed. In this way, it is possible to prevent an increase of
the breakdown voltage of this auxiliary light source. The
location of the auxiliary light source acquires a greater
degree of freedom. The limitation with respect to size,
shape and the like of the auxiliary discharge vessel is
greatly reduced. It becomes possible to produce the aux-
iliary discharge vessel in an extremely simple manner.
The most advantageous point in this embodiment is to
enable the auxiliary discharge vessel to be located at a
point with high incidence efficiency for UV light which is
opposite the main discharge vessel and that, in this way,
the amount of UV light for the main discharge vessel can
be increased. Furthermore, if in the optical path between
the main discharge vessel and the auxiliary discharge
vessel, part of the multilayer dielectric film comprising
the reflection surface is eliminated so that it can be di-
rectly opposite the main discharge vessel, this effect can
be increased even more.
[0098] Figures 10(a) & 10(b) each show a fourth em-
bodiment of the invention in a schematic. In Figures 10(a)
& 10(b), the same parts as Figures 1 to 4(a) & 4(b), and
Figures 6 to 9(a) & 9(b) are also provided with the same
reference numbers as Figures 1 to 4(a) & (b) and Figures
6 to Figure 9(a) & 9(b) and are not further described.
Figure 10(b) is a side view in which the light source device
as shown in Figure 10(a) is viewed from underneath and
is partially extracted.
[0099] In this embodiment, in the body of the reflector
20, the auxiliary light source Lx is formed. The reflector
20, for example, of silica glass in which a bubble part 25
is formed. On the outside of the reflector 20, at a point
corresponding to the bubble part 25, a pair of outside
electrodes Eu, Ev are formed by the conductive compo-
nents being cemented by means of a conductive cement
or the like or by similar methods. Lines Wa, Wb are con-
nected to the respective outside electrodes Eu, Ev. The
line Wa which is connected, for example, to outside elec-
trode Eu, is connected to the starting electrode Wt. The
line Wb, which is connected to the other outside electrode
Ev, is connected to a line Wc which is connected to the
electrode E1 on the cathode side. These lines Wa, Wb
are connected to terminals 15, 16 and are connected to
the current supply line of the outside current source (not
shown).
[0100] If current is supplied from the outside current
source, a discharge forms within the bubble part 25, by
which UV radiation is obtained which is transmitted by
the silica glass comprising the reflector 20, which travels
to the interior Zi of the reflector and which is incident in
the main discharge vessel Bd. As a result, the same ac-
tion and the same effect as in the above described other
embodiments are obtained. The auxiliary light source is
located in the reflector by this light source device accord-
ing to the fourth embodiment of the invention. The dis-
advantage of the auxiliary discharge vessel falling out of
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the light source device never occurs either. Furthermore,
because the auxiliary light source Lx is installed without
contact with the discharge lamp Ld in the light source
device, the arrangement of the light source device can
be simplified.
[0101] As was described in the above described third
embodiment, the above described effect can be further
enhanced by eliminating part of the multilayer dielectric
film so that the auxiliary discharge vessel is directly op-
posite the main discharge vessel.
[0102] If, in the above described embodiment, in part
of the radiation window of the auxiliary discharge vessel,
a material with a degree of diffusion-reflection for radiant
light from the auxiliary discharge vessel, for example, for
light with wavelengths from 200 nm to 275 nm, of at least
10%, such as, for example, an inorganic cement, with
aluminum oxide or silica gel as the main component, or
a multilayer dielectric film of titanium oxide, is formed,
the efficiency for feeding radiant light from the auxiliary
discharge vessel into the main discharge vessel can be
increased. Therefore, the starting property of the dis-
charge lamp can be increased even more.
[0103] In the above described embodiment, mainly a
case of the DC driving type was described. However, the
invention also works equally effectively in the case of an
AC driving type. In the discharge lamp for a DC driving
type, there are a cathode and an anode individually with
respect to the electrodes of the two poles for the main
discharge, while in a discharge lamp for the AC driving
type, the relation between the cathode and anode is not
fixed, and for example, the electrodes of the two poles
have the same arrangement. The discharge lamp for an
AC driving type therefore differs with respect to the ar-
rangement of the above described body of the discharge
lamp from the discharge lamp for a DC driving type. How-
ever, such a difference has essentially nothing to do with
the action and the effect of the invention.

Action of the Invention

[0104] By the invention as claimed, the discharge ves-
sel of the auxiliary light source is held tightly without con-
tact with the main discharge vessel by the reflector and/or
the component in its vicinity and is mounted in the light
source device. Therefore, a light source device with high
reliability with respect to vibration resistance and impact
strength can be made available, the following advantag-
es being obtained:

- The operating characteristic of the auxiliary light
source can be improved. The starting property within
the main discharge vessel is extremely good.

- The disadvantage of a complicated arrangement
and high costs of the light source device can be
avoided.

- A reduction of the proportion of good articles in the
manufacture of products and a reduction in the qual-
ity of the discharge lamp are prevented.

[0105] Furthermore, in accordance with the invention,
on the outside of the auxiliary discharge vessel of the
auxiliary light source, there are a first outside electrode
and a second outside electrode at a distance to one an-
other in accordance with the relationship:

where A (kV) is the starting voltage of the auxiliary light
source and D (mm) is the distance between the first out-
side electrode and the second outside electrode.
[0106] Therefore the auxiliary light source can be reli-
ably operated.

Claims

1. Light source device, comprising:

a discharge lamp (Ld) having a main discharge
vessel (Bd) which is filled with a discharge me-
dium, and having a pair of opposed main dis-
charge electrodes (E1, E2), one of the main dis-
charge electrodes (E1) being held in a first elec-
trode sealing part (11) of the main discharge
vessel at one end of the main discharge vessel
and the other of the main discharge electrodes
(E2) being held in a second electrode sealing
part (12) of the main discharge vessel at an op-
posite end of the main discharge vessel (Bd),
a reflector (20) which reflects radiant light from
the discharge lamp (Ld) by means of a reflection
film which has been formed on an inner side of
the reflector, light being reflected in a direction
toward a light exit window (21) formed at a front
end of the reflector (20), and
a starting electrode (Wt) located in the outside
peripheral area of the main discharge vessel
(Bd),
an auxiliary light source (Lx) which has an aux-
iliary discharge vessel (Bx) which is filled with a
discharge medium, a first outside electrode (Eu)
on an outer side of the auxiliary discharge vessel
(Bx) and electrically connected to the starting
electrode (Wt), said auxiliary light source (Lx)
being mounted in one of the following ways with-
out contact with the main discharge vessel (Bd),
such that UV radiation which has been emitted
from the auxiliary light source (Lx) can reach the
main discharge vessel:

- the auxiliary light source (Lx) is held by the
reflector (20);
- the auxiliary light source (Lx) is held by
and in a base (23), the base (23) being dif-
ferent from the reflector (20), the base (23)
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being installed in a neck area (20e) of the
reflector (20).

2. Light source device as claimed in claim 1, wherein
the auxiliary discharge vessel (Bx) is held by the re-
flector (20) and located between a translucent light
exit window component (22) and an edge area (20a)
of the opening of the reflector (20) at its front end.

3. Light source device as claimed in claim 1, wherein
the auxiliary discharge vessel (Bx) is held by the re-
flector (20) and located on an outer side of the re-
flector (20).

4. Light source device as claimed in claim 1, wherein
the auxiliary discharge vessel (Bx) is held by the re-
flector (20) and formed by a bubble part (25) in the
body of the reflector (20).

5. Light source device as claimed in claim 1, wherein
said first outside electrode (Eu) and a second outside
electrode (Ev) of the auxiliary light source (Lx) are
positioned at a distance from one another in accord-
ance with the following relationship:

A≤D≤15A,

where A (kV) is the starting voltage of the auxiliary
light source (Lx) and D (mm) is the distance between
the first outside electrode (Eu) and the second out-
side electrode (Ev).

Patentansprüche

1. Lichtquellenvorrichtung, umfassend:

eine Entladungslampe (Ld) mit einem Hauptent-
ladungsgefäß (Bd), das mit einem Entladungs-
medium gefüllt ist, und mit einem Paar einander
gegenüberliegender Hauptentladungselektro-
den (E1, E2), wobei eine der Hauptentladungs-
elektroden (E1) in einem ersten Elektrodendich-
tungsteil (11) des Hauptentladungsgefäßes an
einem Ende des Hauptentladungsgefäßes und
die andere der Hauptentladungselektroden (E2)
in einem zweiten Elektrodendichtungsteil (12)
des Hauptentladungsgefäßes an einem entge-
gengesetzten Ende des Hauptentladungsgefä-
ßes (Bd) gehalten wird,
einen Reflektor (20), der Strahlungslicht von der
Entladungslampe (Ld) mittels einer Reflexions-
schicht reflektiert, die an einer Innenseite des
Reflektors gebildet wurde, wobei das Licht in ei-
ne Richtung zu einem Lichtaustrittsfenster (21)
hin reflektiert wird, das an einem vorderen Ende
des Reflektors (20) ausgebildet ist, und
eine Zündelektrode (Wt), die im Außenumfangs-

bereich des Hauptentladungsgefäßes (Bd) an-
geordnet ist,
eine Zusatzlichtquelle (Lx), die ein Zusatzentla-
dungsgefäß (Bx) aufweist, das mit einem Entla-
dungsmedium gefüllt ist, und eine erste äußere
Elektrode (Eu) an einer Außenseite des Zusatz-
entladungsgefäßes (Bx) und elektrisch mit der
Zündelektrode (Wt) verbunden, wobei die Zu-
satzlichtquelle (Lx) auf eine der folgenden Arten
ohne Kontakt mit dem Hauptentladungsgefäß
(Bd) montiert ist, so dass UV-Strahlung, die von
der Zusatzlichtquelle (Lx) abgestrahlt wurde,
das Hauptentladungsgefäß erreichen kann:

- die Zusatzlichtquelle (Lx) wird vom Reflek-
tor (20) gehalten;
- die Zusatzlichtquelle (Lx) wird durch eine
und in einer Basis (23) gehalten, wobei die
Basis (23) unterschiedlich vom Reflektor
(20) ist und die Basis (23) in einem Halsbe-
reich (20e) des Reflektors (20) installiert ist.

2. Lichtquellenvorrichtung gemäß Anspruch 1, wobei
das Zusatzentladungsgefäß (Bx) vom Reflektor (20)
gehalten wird und zwischen einer durchscheinenden
Lichtaustrittfensterkomponente (22) und einem
Randbereich (20a) der Öffnung des Reflektors (20)
an seiner Vorderseite angeordnet ist.

3. Lichtquellenvorrichtung gemäß Anspruch 1, wobei
das Zusatzentladungsgefäß (Bx) vom Reflektor (20)
gehalten wird und an einer Außenseite des Reflek-
tors (20) angeordnet ist.

4. Lichtquellenvorrichtung gemäß Anspruch 1, wobei
das Zusatzentladungsgefäß (Bx) vom Reflektor (20)
gehalten wird und von einem Blasenteil (25) im Kör-
per des Reflektors (20) gebildet wird.

5. Lichtquellenvorrichtung gemäß Anspruch 1, wobei
die erste äußere Elektrode (Eu) und eine zweite äu-
ßere Elektrode (Ev) der Zusatzlichtquelle (Lx) in ei-
nem Abstand voneinander gemäß folgender Relati-
on angeordnet sind:

A ≤ D ≤ 1 5A,

wobei A (kV) die Startspannung der Zusatzlichtquel-
le (Lx) und D (mm) der Abstand zwischen der ersten
äußeren Elektrode (Eu) und der zweiten äußeren
Elektrode (Ev) ist.

Revendications

1. Dispositif de source de lumière, comprenant:

une lampe à décharge (Ld) ayant une enceinte
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(Bd) de décharge principale qui est remplie avec
un milieu de décharge, et ayant une paire d’élec-
trodes de décharge principale opposées (E1,
E2), l’une des électrodes (E1) de décharge prin-
cipale étant maintenue dans une première partie
(11) de scellement de l’électrode de l’enceinte
de décharge principale à une première extrémi-
té de l’enceinte de décharge principale et l’autre
(E2) des électrodes de décharge principale
étant maintenue dans une deuxième partie (12)
de scellement de l’électrode de l’enceinte de dé-
charge principale à une extrémité opposée de
l’enceinte (Bd) de décharge principale,
un réflecteur (20) qui réfléchit une lumière ra-
diante de la lampe à décharge (Ld) au moyen
d’un film de réflexion qui a été formé sur une
face intérieure du réflecteur, la lumière étant ré-
fléchie dans la direction d’une fenêtre (21) de
sortie de la lumière formée sur une extrémité
avant du réflecteur (20), et
une électrode de démarrage (Wt) située sur
l’aire périphérique extérieure de l’enceinte (Bd)
de décharge principale,
une source de lumière auxiliaire (Lx) qui com-
prend une enceinte (Bx) de décharge auxiliaire
qui est remplie d’un milieu de décharge, une pre-
mière électrode extérieure (Eu) sur une face ex-
térieure de l’enceinte (Bx) de décharge auxiliaire
et électriquement raccordée à l’électrode de dé-
marrage (Wt), ladite source de lumière auxiliaire
(Lx) étant montée de l’une des manières suivan-
tes sans contact avec l’enceinte de décharge
principale (Bd), de telle sorte que le rayonne-
ment UV qui a été émis depuis la source de lu-
mière auxiliaire (Lx) puisse atteindre l’enceinte
de décharge principale :

- la source de lumière auxiliaire (Lx) est
maintenue par le réflecteur (20) ;
- la source de lumière auxiliaire (Lx) est
maintenue par et dans une base (23), la ba-
se (23) étant différente du réflecteur (20), la
base (23) étant installée dans une zone de
goulot (20e) du réflecteur (20).

2. Dispositif de source de lumière selon la revendica-
tion 1, dans lequel l’enceinte (Bx) de décharge auxi-
liaire est maintenue par le réflecteur (20) et située
entre une composante translucide (22) de la fenêtre
de sortie de la lumière et une zone de bordure (20a)
de l’ouverture du réflecteur (20) à son extrémité
avant.

3. Dispositif de source de lumière selon la revendica-
tion 1, dans lequel l’enceinte (Bx) de décharge auxi-
liaire est maintenue par le réflecteur (20) et située
sur une face extérieure du réflecteur (20).

4. Dispositif de source de lumière selon la revendica-
tion 1, dans lequel l’enceinte (Bx) de décharge auxi-
liaire est maintenue par le réflecteur (20) et formée
par une portion formant une bulle (25) dans le corps
du réflecteur (20).

5. Dispositif de source de lumière selon la revendica-
tion 1, dans lequel ladite première électrode exté-
rieure (Eu) et une deuxième électrode extérieure
(Ev) de la source (Lx) de lumière auxiliaire sont po-
sitionnées à une distance l’une de l’autre répondant
à la relation suivante :

A ≤ D ≤ 15A,

où A (kV) est la tension d’amorçage de la source
(Lx) de lumière auxiliaire et D (mm) est la distance
entre la première électrode extérieure (Eu) et la
deuxième électrode extérieure (Ev).
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