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(54) Vehicle headlamp

(57) A vehicle headlamp (1) is provided with a dis-
charge lamp (8) as a light source. The discharge lamp
(8) is provided with: an outer tube (18) mounted on a
socket (17); a ceramic arc tube (19) disposed within the
outer tube (18) and including a light emitting portion (20),
a first fine tube portion (21a) that is continuous with the
light emitting portion (20) at a first side of the light emitting

portion (20), and a second fine tube portion (21b) that is
continuous with the light emitting portion (20) at a second
side of the light emitting portion (20) which is opposite to
said first side; and a pair of electrodes (24, 25) respec-
tively disposed within the ceramic arc tube (19). The ce-
ramic arc tube (19) is inclined with respect to the hori-
zontal direction (H).
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Description
BACKGROUND OF THE INVENTION
<FIELD OF THE INVENTION>

[0001] The presentinvention relates to a headlamp for
use inavehicle. Specifically, the invention relates to tech-
nology in which a ceramic arc tube is inclined in the hor-
izontal direction to thereby secure the maximum radiance
of a high level.

<BACKGROUND ART>

[0002] As a headlamp for use in a vehicle (which is
hereinafter referred to as a vehicle headlamp), there are
several types, for example, a type in which an incandes-
cent lamp (an incandescent bulb) or a halogen lamp (a
halogen bulb) is used as a light source, and a type in
which a discharge lamp (a discharge bulb) is used as a
light source.

[0003] In the vehicle headlamp of a type using an in-
candescent lamp or a halogen lamp as a light source, a
filament of the incandescent lamp or halogen lamp sub-
stantially uniformly emits light to provide a rod-like light
emitting portion. Owing to this, when such vehicle head-
lamp is used as a reflection type lamp using a reflector
or the like, there is an advantage that a control of a light
distribution according to a shape of a reflecting surface
of the reflector is easy.

[0004] On the other hand, in the vehicle headlamp of
a type using a discharge lamp as a light source, the dis-
charge lamp can provide a larger quantity of light than
the incandescent lamp and halogen lamp and thus can
enhance the radiance thereof. Also, the discharge lamp
has another advantage that it has a longer life than the
incandescent lamp and halogen lamp.

[0005] Since the discharge lamp has higher radiance
and longer life than the incandescent lamp and halogen
lamp, a vehicle headlamp of a type including the dis-
charge lamp becomes widely used.

[0006] Some discharge lamp is structured in the fol-
lowing manner. That is, it includes a ceramic arc tube
disposed within an outer tube. The ceramic arc tube is
used to hold a pair of electrodes and also contains a gas
such as an inert gas enclosed therein. The ceramic arc
tube includes a light emitting portion, within which dis-
charge is carried out, and a pair of fine tube portions
respectively disposed on the mutually opposite sides with
the light emitting portion between them. The light emitting
portion is a portion in which an arc is generated when
the discharge is carried out and also which is formed
larger in diameter than the fine tube portions.

[0007] In the discharge lamp, a given starting voltage
is applied to the pair of electrodes held by the ceramic
arc tube and the discharge of the ceramic arc tube is
executed in the light emitting portion, whereby the dis-
charge lamp is started to turn ON.
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[0008] As a discharge lamp, there is known a dis-
charge lamp in which the ceramic arc tube includes first
and second portions connected together and a central
portion of the light emitting portion is used as the con-
necting portion between the first and second portions
(see, for example, EP2000447A2).

[0009] It is difficult to form the ceramic arc tube as an
integral body while securing the stability of the shape.
Thus, as described above, there is widely used a method
in which the two portions are connected together to form
the ceramic arc tube. Therefore, when the ceramic arc
tube is formed by connecting together the two portions,
the stability of the shape of the ceramic arc tube can be
secured and also, due to the facilitated formation thereof,
the manufacturing cost thereof can be reduced.

[0010] Further, if a ceramic arc tube does not have no
connecting portion therein, since the central portion of
the light emitting portion (the central portion between the
pair of electrodes) provides the maximum radiance, it
would be possible to secure the maximum radiance nec-
essary to secure sufficient remote visibility.

[0011] However, in the conventional discharge lamp
disclosed in EP2000447A2, since the connecting portion
is formed in the central portion of the light emitting portion,
the light is diffused by the connecting portion and the
radiance of the light is thereby lowered. As a result, it
becomes impossible to secure the maximum radiance of
a necessary level.

SUMMARY OF THE INVENTION

[0012] One or more embodiments of the present in-
vention provide a vehicle headlamp which can secure
the maximum radiance of a high level.

[0013] Inaccordance with one or more embodiment of
the invention, a vehicle headlamp 1 is provided with: a
discharge lamp 8 as a light source. The discharge lamp
8 is provided with: an outer tube 18 mounted on a socket
17; a ceramic arc tube 19 disposed within the outer tube
18 and including a light emitting portion 20, a first fine
tube portion 21a that is continuous with the light emitting
portion 20 at a first side of the light emitting portion 20,
and a second fine tube portion 21b that is continuous
with the light emitting portion 20 at a second side of the
light emitting portion 20 which is opposite to said first
side; and a pair of electrodes 24, 25 respectively dis-
posed within the ceramic arc tube 19. The ceramic arc
tube 19 is inclined with respect to the horizontal direction
H.

[0014] Therefore, inthe vehicle headlamp of the above
structure, the discharge lampisturned on in a state where
the ceramic arc tube is inclined with respect to the hori-
zontal direction, whereby the light is emitted from the
vehicle headlamp.

[0015] In the vehicle headlamp 1 of the above struc-
ture, the outer tube 18 may include a tubular portion 18al
having a cylindrical shape. A central axis of the cylindrical
shape may be set on a first axis Ax1. Both a central axis
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of the first fine tube portion 21a and a central axis of the
second fine tube portion 21b may be set on a second
axis Ax2. The second axis Ax2 may be inclined with re-
spect to the first axis Ax1.

[0016] In the vehicle headlamp 1 of the above struc-
ture, the first axis Ax1 may be coincident with the hori-
zontal direction H, when the vehicle headlamp 1is mount-
ed in a vehicle.

[0017] In the vehicle headlamp 1 of the above struc-
ture, a direct current may be supplied to the pair of elec-
trodes 24, 25 to thereby turn on the discharge lamp 8.
[0018] In the vehicle headlamp 1 of the above struc-
ture, a rear end of the outer tube 18 may be attached to
the socket 17. The ceramic arc tube 19 may be inclined
in afrond side rising state where a frontend of the ceramic
arc tube 19 is situated upward.

[0019] In the vehicle headlamp 1 of the above struc-
ture, a rear end of the outer tube 18 may be attached to
the socket 17, the ceramic arc tube 19 may be inclined
in a front side falling state where a front end of the ceramic
arc tube 19 is situated upward.

[0020] In the vehicle headlamp 1 of the above struc-
ture, the ceramic arc tube 19 may include a connecting
portion 20a where a first portion 22 and a second portion
23 are connected together.

The first portion 22 is defined by the first fine tube portion
21a and a portion of the light emitting portion 20. The
second portion 23 is defined by the second fine tube por-
tion 21b and the other remaining portions of the light emit-
ting portion 20.

[0021] In the vehicle headlamp 1 of the above struc-
ture, the connecting portion 20a may be positioned near-
er to the front end of the ceramic arc tube 19 than a center
between the pair of electrodes 24, 25.

[0022] In the vehicle headlamp 1 of the above struc-
ture, the ceramic arc tube 19 may include a connecting
portion 20a where a first portion 22 and a second portion
23 are connected together. The first portion 22 includes
the first fine tube portion 21a and a portion of the light
emitting portion 20. the second portion 23 includes the
second fine tube portion 21b and the other remaining
portions of the light emitting portion 20. A position of the
connecting portion 20a in a direction of the second axis
Ax2 may be shifted in the direction of the second axis
Ax2 from a center between leading edges of the pair of
electrodes 24, 25 in the direction of the second axis Ax2.
[0023] According to the vehicle headlamp of the above
structure, the maximum radiance of a necessary level
can be secured without being influenced by a diffusion
of the light in the connecting portion and thus sufficient
remote visibility can be secured.

[0024] If adirect current is supplied to the pair of elec-
trodes to turn ON the discharge lamp and the ceramic
arc tube is inclined with respect to the horizontal direction
in the front side rising state, a drop in the temperature of
the cathode side with respect to the temperature of the
anode side can be restricted. This can prevent the une-
ven distribution of the temperature of the ceramic arc
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tube and thus can enhance the light emitting efficiency
of the vehicle headlamp.

[0025] If a position where the first and second portions
are connected together is set nearer to the front end of
the ceramic arc tube than the center between the pair of
electrodes in the light emitting portion, the range of an
area capable of securing the radiance of a high level can
be spread, so that the formation of a necessary lighting
pattern for the light emitted from the discharge lamp can
be facilitated.

[0026] Other aspects and advantages of the invention
will be apparent from the following description, the draw-
ings and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

Fig. 1 is a schematic section view of a vehicle head-
lamp according to an exemplary embodiment of to
the invention.

Fig. 2 is an enlarged side view, partially in section,
of a discharge lamp.

Fig. 3is atable of radiance depending on differences
between inclination angles of a ceramic arc tube in
AC turn-on operation of the discharge lamp.

Fig. 4 is a graphical representation to show distribu-
tions of radiance depending on differences between
inclination angles of the ceramic arc tube in the AC
turn-on operation of the discharge lamp.

Fig. 5is atable of radiance depending on differences
between inclination angles of a ceramic arc tube in
DC turn-on operation of the discharge lamp.

Fig. 6 is a graphical representation to show the dis-
tributions of radiance depending on differences be-
tween the inclination angles of the ceramic arc tube
in the DC turn-on operation of the discharge lamp.
Fig. 7 is an enlarged side view, partially in section,
of a discharge lamp in which the position of a con-
necting portion is set forwardly of the center of a light
emitting portion.

Fig. 8 is a graphical representation of the distribution
of radiance provided by a discharge lamp in which
the position of a connecting portion is set forwardly
of the center of a light emitting portion.

Fig. 9is a graphical representation of the distribution
of radiance depending on differences between the
inclination angles of a ceramic arc tube when the
position of a connecting portion is set forwardly of
the center of a light emitting portion.

Fig. 10 is a schematic section view of a vehicle head-
lamp in which the whole of a discharge lamp is in-
clined with respect to the horizontal direction.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0028] In a vehicle, headlamps are respectively dis-
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posed on right and left end portions of a front end portion
of a vehicle body.

[0029] The vehicle headlamp 1, as shown in Fig. 1,
includes a lamp housing 2 having a recessed portion
opened up forwardly and a cover 3 for covering the
opened surface of the lamp housing 2, while the lamp
housing 2 and cover 3 cooperate together in constituting
a lamp casing 4. The inner space of the lamp casing 4
is formed as a lamp chamber 5.

[0030] Aninsertion hole 2ais formed in arear end por-
tion of the lamp housing 2. The insertion hole 2a pene-
trates back and forth through the housing rear end por-
tion. The insertion hole 2a is closed by a back cover 6.
A disposition hole 2b is formed in a lower end portion of
the lamp housing 2. The disposition hole 2b penetrates
vertically through the housing lower end portion.

[0031] Within the lamp chamber 5, a reflector 7 is sup-
ported by an optical axis adjusting mechanism (not
shown) in such a manner that it can be inclined. A mount-
ing hole 7a is formed in a rear end portion of the reflector
7. The mounting hole 7a penetrates back and forth
through the reflector rear end portion.

[0032] Adischarge lamp 8 is mounted on the mounting
hole 7a of the reflector 7.

[0033] A discharge lamp lighting device 9 is mounted
on the disposition hole 2b of the lamp housing 2. This
discharge lamp lighting device 9 is made of a lighting
circuit (not shown) which is stored into an interior portion
of a case member 10. An input side connector 11 is pro-
vided on an outer peripheral surface of the case member
10. An output side connector 12 is provided on the upper
surface of the case member 10. The input side connector
11 is connected to a power supply circuit (not shown).
[0034] The output side connector 12 is connected to a
starter device 14 through a feed cable 13. A connector
14a of the starter device 14 is connected to a socket
(which will be discussed later) included in the discharge
lamp 8.

[0035] To turn on the discharge lamp 8, a line voltage
of the power supply circuit may be increased using the
power supply circuit of the discharge lamp lighting device
9. For example, the line voltage may be DC converted
to thereby provide a lighting voltage (starting voltage)
which is a high ac voltage. This lighting voltage may be
applied to the discharge lamp 8 through the feed cable
13 and starter device 14.

[0036] An extension 15 is provided in the lamp cham-
ber 5. The extension 15 is used to shield some of com-
posing parts disposed in the lamp chamber 5. A shade
(not shown), for shielding a portion of the light to be emit-
ted from the discharge lamp 8, is disposed in the lamp
chamber 5.

[0037] The discharge lamp 8 is structured by connect-
ing a main body 16 to a socket 17 (see Fig. 2).

[0038] The main body 16 includes an outer tube 18
and a ceramic arc tube 19 disposed within the outer tube
18. A rear end of the outer tube 18 is attached to the
socket 17.
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[0039] The outertube 18 includes a closing portion 18a
for covering the ceramic arc tube 19 and a holding portion
18b projected forwardly from a front end portion of the
closed portion 18a. The outer tube 18 is made of, for
example, quartz glass as an integral body. The closing
portion 18a includes a tubular portion 18al having a cy-
lindrical shape, a central axis of which is set on a first
axis Ax1.

[0040] Theceramicarctube 19includesalightemitting
portion 20 and two fine tube portions (first fine tube por-
tion 21a and second fine tube portion 21b) respectively
formed continuously with front and rear ends of the light
emitting portion 20. The fine tube portions 21a and 21b
are respectively formed to have substantially cylindrical
shapes. Both of a central axis of the first fine tube portion
21a and a central axis of the second fine tube portion
21b are set on a second axis Ax2. Outside diameters of
the fine tube portions 21a and 21b are set smaller than
an outside diameter of the light emitting portion 20.
[0041] Into the light emitting portion 20, there are en-
closed metal halides and inert gases such as xenon and
argon.

[0042] The ceramic arc tube 19 is structured such that
a first portion 22 and a second portion 23 are connected
together. The first portion 22 is structured such that a
forwardly situated fine tube portion 21a (the first fine tube
portion 21a) and a forward portion of the light emitting
portion 20 are formed as an integral body. The second
portion 23 is structured such that a backwardly situated
fine tube portion 21b (the second fine tube portion 21b)
and a backward portion of the light emitting portion 20
are formed as an integral body.

[0043] In the ceramic arc tube 19, there is provided a
connecting portion 20a which is formed by connecting
together the first portion 22 and second portion 23. The
connecting portion 20a has an uneven portion in its cen-
tral portion in the back-and-forth direction of the light emit-
ting portion 20.

[0044] The second axis Ax2 defining the central axes
of the fine tube portions 21a, 21b is inclined with respect
to the first axis Ax1 defining the central axis of the cylin-
drical shape of the tubular portion 18alof the outer tube
18. That is, when the vehicle headlamp 1 is mounted in
a vehicle so that the first axis Ax1 coincident with the
horizontal direction, the ceramic arc tube 19 is inclined
with respect to the horizontal direction (in Figs. 1 and 2,
which is shown by "H") . Further, in the embodiment of
Fig. 2, the ceramic arc tube 19 is inclined in a front side
rising state where its front end is situated upward. Here,
the ceramic arc tube 19 may also be inclined with respect
tothe horizontal direction in a front side falling state where
its leading end side is situated downward.

[0045] Within the fine tube portions 21a and 21b, there
are respectively disposed a front electrode 24 and a rear
electrode 25 which are respectively formed long in the
back-and-forth direction. A rear end portion 24a (a lead-
ing end 24a) of the front electrode 24 and a front end
portion 25a (a leading end 25a) of the rear electrode 25
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are respectively situated within the light emitting portion
20 of the outer tube 18.

[0046] A front end portion of the front electrode 24 is
connected to a first lead wire 26. The first lead wire 26
penetrates from an interior portion of the ceramic arc tube
19 through the holding portion 18b of the outer tube 18.
The first lead wire 26 is projected further forwardly, and
the first lead wire 26 has a portion projected outwardly
of the outer tube 18. The portion of the first lead wire 26,
which is projected outwardly of the outer tube 18, is bent
in a given direction and its rear end portion is connected
to a first connecting terminal (not shown) which is pro-
vided in the socket 17.

[0047] Thefirstlead wire 26 is held by the holding por-
tion 18b of the outer tube 18. An insulating sleeve 27 is
mounted on the portion that is projected outwardly of the
outer tube 18, except for a portion thereof. The insulating
sleeve 27 is made of, for example, insulating material
such as glass or ceramic.

[0048] A rear end portion of the rear electrode 25 is
connected to a second lead wire 28. The rear end portion
of the second lead wire 28 is connected to a second con-
necting terminal (not shown) which is provided on the
socket 17.

[0049] Intheabove-structured discharge lamp 8, when
a lighting voltage (starting voltage) is applied through the
feed cable 13 and the starter device 14 to the front elec-
trode 24 and rear electrode 25, a discharge phenomenon
is generated within the light emitting portion 20 of the
ceramic arc tube 19 to thereby start to turn on the dis-
charge lamp 8. Then, in the discharge lamp 8, since the
ceramic arc tube 19 is inclined with respect to the hori-
zontal direction H, a radiance of the light emitted from
the light emitting portion 20 becomes the greatest (pro-
vides the maximum radiance) on the downwardly situat-
ed side of the light emitting portion 20.

[0050] Figs. 3 to 6 are tables or graphical representa-
tions to show variations in the radiance and the like of
the ceramic arc tube 19 caused by differences between
the angles of inclination of the ceramic arc tube 19. Meas-
urements, which are shown in Figs. 3 to 6 when the ce-
ramic arc tube 19 is inclined with respect to the horizontal
direction H, are taken in such amanner that the inclination
angle is set for 1°, 1.5°, 5°, 10°, 11° and 15°.

[0051] Figs. 3 and 4 respectively show the measured
values obtained, in a state where an alternating current
is supplied to thereby ac turn on the ceramic arc tube 19,
when the ceramic arc tube 19 is set horizontal, when the
ceramic arc tube 19 is inclined with respect to the hori-
zontal direction H in a front side rising state, and when
the ceramic arc tube 19 is inclined with respect to the
horizontal direction H in a front side falling state.

[0052] Figs. 5 and 6 respectively show the measured
values obtained, in a state where a direct current is sup-
plied to thereby dc turn on the ceramic arc tube 19, when
the ceramic arc tube 19 is set horizontal, when the ce-
ramic arc tube 19 is inclined with respect to the horizontal
direction H in a front side rising state, and when the ce-
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ramic arc tube 19 s inclined with respect to the horizontal
direction H in a front side falling state.

[0053] In the tables respectively shown in Figs. 3 and
5, the term "bulb luminous flux" means an emitted lumi-
nous flux in the light emitting portion 20 when the light is
emitted, while the "lamp luminous flux" means a luminous
flux of the light that goes forwardly when the light emitted
from the light emitting portion 20 is radiated. Referring to
the term "determination”, it is used in the following man-
ner. Thatis, the "maximum radiance" is checked whether
it was higher by 3% or more than a value obtained in the
horizontal state (the inclination angle of 0°), and the "bulb
luminous flux" or "lamp luminous flux" is checked whether
it was lower by 3% or more than the value obtained in
the horizontal state (the inclination angle of 0°). And,
when any one of the "maximum radiance”, "bulb luminous
flux"and"lampluminousflux"cannotsatisfytheabove-
mentioned their check conditions, it is determined that a
good result could not be obtained.

[0054] In the graphical representations respectively
shown in Figs. 4 and 6, the horizontal axis expresses the
positions of the light emitting portion 20, while the vertical
axis expresses the radiance of the light emitting portion
20. As for the positions of the light emitting portion 20,
"0" means the rear end of the light emitting portion 20;
and, as the numeric values become larger, the positions
are situated more forward.

[0055] As shown in Figs. 4 and 6, when the ceramic
arc tube 19 is inclined in its front side rising state, there
is generated the maximum radiance on the rear end side
of the light emitting portion 20, that is, on the side thereof
where it is situated downward. Also, when the ceramic
arc tube 19 is inclined in its front side falling state, there
is generated the maximum radiance on the front end side
of the light emitting portion 20, that is, on the side thereof
where it is situated upward.

[0056] In the graphical representations respectively
shown in Figs. 4 and 6, in the central portion of the light
emitting portion 20, there exists a portion (a depressed
portion) where the radiance drops suddenly. The sudden
drop of the radiance is caused because the light to be
emitted is diffused by the connecting portion 20a.
[0057] Inthe acturn-on operation shownin Figs. 3 and
4, when the ceramic arc tube 19 is in its front side rising
state, at an inclination angle of 1°, the "maximum radi-
ance" does not provide a rise of 3% or more; and, at the
inclination angles of 11° and 15°, the "bulb luminous flux"
and "lamp luminous flux" provide a drop of 3% or more.
Onthe other hand, at the inclination angles of 1.5° to 10°,
the "maximum radiance, "bulb luminous flux" and "lamp
luminous flux" all provide good results.

[0058] Also, in the ac turn-on operation shown in Figs.
3 and 4, when the ceramic arc tube 19 is in its front side
falling state, at an inclination angle of 1°, the "maximum
radiance" does not provide a rise of 3% or more; and, at
the inclination angles of 11° and 15°, the "bulb luminous
flux" and "lamp luminous flux" provide a drop of 3% or
more. On the other hand, at the inclination angles of 1.5°
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to 10°, the "maximum radiance", "bulb luminous flux" and
"lamp luminous flux" all provide good results.

[0059] Inthe dcturn-on operation shown in Figs. 5 and
6, when the ceramic arc tube 19 is in its front side rising
state, at an inclination angle of 1°, the "maximum radi-
ance" does not provide a rise of 3% or more; and, at the
inclination angles of 11° and 15°, the "lamp luminous flux"
provides a drop of 3% or more. On the other hand, at the
inclination angles of 1.5° to 10°, the "maximum radiance",
"bulb luminous flux" and "lamp luminous flux" all provide
good results.

[0060] Also, inthe dc turn-on operation shown in Figs.
5 and 6, when the ceramic arc tube 19 is in its front side
falling state, at an inclination angle of 1°, the "maximum
radiance" does not provide a rise of 3% or more; and, at
the inclination angles of 1.5°, 5°, 10°, 11° and 15°, the
"bulb luminous flux" and "lamp luminous flux" respective-
ly provide a drop of 3% or more.

[0061] As the inclination angle of the ceramic arc tube
19 with respect to the horizontal direction H decreases,
the position where the maximum radiance is generated
is easy to overlap with the connecting portion 20a; and,
when the inclination angle becomes too large, the lowest
temperature (the cold spot temperature) of the ceramic
arc tube 19 becomes too low, whereby a drop of the ra-
diance due to the reduced light emitting efficiency is
caused.

[0062] Also, in the dc turn-on operation of the dis-
charge lamp 8, when the rear side of the discharge lamp
8 is set for an anode and the front side thereof is set for
a cathode, the rear side of the discharge lamp 8 serving
as the anode is easy to rise in temperature. Therefore,
as can be seen from the measured results shown in Figs.
5 and 6, preferably, the ceramic arc tube 19 may be in-
clined in a front side rising state in order that the front
side of the discharge lamp 8 serving as the cathode is
situated upward. By inclining the ceramic arc tube 19 in
the front side rising state, a drop in the temperature of
the cathode side with respect to the anode side can be
restricted, whereby the uneven distribution of the tem-
perature of the ceramic arc tube 19 can be restricted to
thereby be able to enhance the light emitting efficiency
thereof.

[0063] Therefore, as also can be seen from the meas-
ured results shown in Figs. 3 to 6, in the ac turn-on op-
eration, preferably, the ceramic arc tube 19 may be in-
clined at angles of 1.5° to 10° with respect to the hori-
zontal direction H in its front side rising state or in its front
side falling state. And, for the dc turn-on operation, pref-
erably, the ceramic arc tube 19 may be inclined at incli-
nation angles of 1.5° to 10° with respect to the horizontal
direction H in the front side rising state.

[0064] In the dc turn-on operation of the discharge
lamp 8, when the ceramic arc tube 19 is inclined in the
front side rising state in order that the front side of the
discharge lamp 8 serving as the cathode is situated up-
ward, preferably, the connecting portion 20a of the light
emitting portion 20 may be formed at a position existing
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forwardly of the central portion of the light emitting portion
20 in the back-and-forth direction thereof.

[0065] By forming the connecting portion 20a of the
light emitting portion 20 at the forward position in this
manner, as shown in Fig. 8, it is possible to spread the
range of an area A in which high radiance can be provid-
ed, thereby being able to facilitate the formation of a light-
ing pattern necessary for the light that is emitted from the
discharge lamp 8.

[0066] Fig. 9 shows measured values respectively ob-
tained when, in the dc turn-on operation of the discharge
lamp 8, the ceramic arc tube 19 is set in its horizontal
state, is inclined relative to the horizontal direction H in
the front side rising state, and is inclined relative to the
horizontal direction H in the front side falling state. Here,
the measurement in connection with Fig. 9 has been
made in such a manner that the inclination angles of the
ceramic arc tube 19 are set for 1°, 1.5°, 5°, 10°, 11° and
15°.

[0067] As shown in Fig. 9, in the dc turn-on operation,
when the ceramic arc tube 19 was inclined in the front
side rising state in order that the front side of the dis-
charge lamp 8 was situated upward, the maximum radi-
ance provided a large rise when compared with a case
where the ceramic arc tube 19 is set in the horizontal
state. This proves that, in the dc turn-on operation, pref-
erably, the ceramic arc tube 19 may be inclined in the
front side rising state in order that the front side of the
discharge lamp 8 serving as the cathode is situated up-
ward.

[0068] In the above mode, there has been shown a
case where, as an example for inclining the ceramic arc
tube 19 with respect to the horizontal direction H, the
ceramic arc tube 19 is inclined with respect to the outer
tube 18. However, alternatively, as shown in Fig. 10, the
discharge lamp 8 may be mounted on the reflector 7 in
a state where the whole of the discharge lamp 8 is in-
clined, and the ceramic arc tube 19 may be inclined with
respect to the horizontal direction H.

[0069] As has been described hereinbefore, in the dis-
charge lamp 8, since the ceramic arc tube 19 is inclined
with respect to the horizontal direction H in the front side
rising state where the leading end side of the ceramic
arc tube 19 is situated upward or in the front falling state
where the leading end side of the ceramic arc tube 19 is
situated downward, the maximum radiance is not gener-
ated at a position corresponding to the connecting portion
20a but is generated at a position existing on the lower
side when the ceramic arc tube 19 is inclined.

[0070] Therefore, free from the influence of the diffu-
sion of the light in the connecting portion 20a, there can
be secured the maximum radiance of a necessary level
and thus sufficient remote visibility can be secured.
[0071] The shapes and structures of the respective
parts shown in the above-mentioned best mode for car-
rying out the invention are only an example of an embod-
iment to be executed when enforcing the invention. Thus,
the technological scope of the invention must not be lim-
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to the above shapes and structures.

[Description of Reference Numerals and Signs]

[0072]

1:

Vehicle headlamp

8: Discharge lamp

17: Socket

18: Outer tube

19: Ceramic arc tube

20: Light emitting portion

21a:  First Fine tube portion

21b:  First Fine tube portion

22: First portion

23: Second portion

24: Front electrode

25: Rear electrode

Claims

1. A vehicle headlamp (1) comprising:

a discharge lamp (8) as a light source, wherein
the discharge lamp (8) includes:

anouter tube (18) mounted on asocket (17);
a ceramic arc tube (19) disposed within the
outer tube (18) and including a light emitting
portion (20), a first fine tube portion (21a)
thatis continuous with the light emitting por-
tion (20) at a first side of the light emitting
portion (20), and a second fine tube portion
(21b) that is continuous with the light emit-
ting portion (20) at a second side of the light
emitting portion (20) which is opposite to
said first side; and
apairof electrodes (24, 25) respectively dis-
posed within the ceramic arc tube (19),
wherein the ceramic arc tube (19) is inclined
with respect to the horizontal direction (H).

2. The vehicle headlamp (1) according to claim 1,

wherein the outer tube (18) includes a tubular portion
(18al) having a cylindrical shape, a central axis of
which is set on a first axis (Ax1),
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both of a central axis of the first fine tube portion
(21a) and a central axis of the second fine tube por-
tion (21b) are set on a second axis (Ax2),

wherein the second axis (Ax2) is inclined with re-
spect to the first axis (Ax1).

The vehicle headlamp (1) according to claim 2,
wherein the first axis (Ax1) is coincident with the hor-
izontal direction (H), when the vehicle headlamp (1)
is mounted in a vehicle.

The vehicle headlamp (1) according to any one of
claims 1 to 3, wherein a direct current is supplied to
the pair of electrodes (24, 25) to thereby turn on the
discharge lamp (8).

The vehicle headlamp (1) according to any one of
claims 1 to 4, wherein a rear end of the outer tube
(18) is attached to the socket (17),

wherein the ceramic arc tube (19) is inclined in a
frond side rising state where a front end of the ce-
ramic arc tube (19) is situated upward.

The vehicle headlamp (1) according to any one of
claims 1 to 4, wherein a rear end of the outer tube
(18) is attached to the socket (17),

wherein the ceramic arc tube (19) is inclined in a
front side falling state where a front end of the ce-
ramic arc tube (19) is situated upward.

The vehicle headlamp (1) according to any one of
claims 1 to 6, wherein the ceramic arc tube (19) in-
cludes a connecting portion (20a) where a first por-
tion (22) and a second portion (23) are connected
together, wherein the first portion (22) is defined by
the first fine tube portion (21a) and a portion of the
light emitting portion (20), and the second portion
(23) is defined by the second fine tube portion (21b)
and the other remaining portions of the light emitting
portion (20).

The vehicle headlamp according to claim 7, wherein
the connecting portion (20a) is positioned nearer to
the front end of the ceramic arc tube (19) than a
center between the pair of electrodes (24, 25).

The vehicle headlamp according to claim 2, wherein
the ceramic arc tube (19) includes a connecting por-
tion (20a) where a first portion (22) and a second
portion (23) are connected together, wherein the first
portion (22) includes the first fine tube portion (21a)
and a portion of the light emitting portion (20), and
the second portion (23) includes the second fine tube
portion (21b) and the other remaining portions of the
light emitting portion (20), and

wherein a position of the connecting portion (20a) in
a direction of the second axis (Ax2) is shifted in the
direction of the second axis (Ax2) from a center be-
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tween leading ends (24a, 25a) of the pair of elec-
trodes (24, 25) in the direction of the second axis
(Ax2).
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FIG.3
AC TURN-ON MAXIMUM BULB LAMP | DETERMINATION
OPERATION RADIANCE | LUMINOUS | LUMINOUS
FLUX FLUX
FRONT SIDE | 15° 9010 2377 X 1010 x %
RISING 11° 9270 2487 x 1165 x %
STATE
10° 9351 2590 1298 5
50 8944 2600 1311 5
1.5° 8431 2600 1320 5
1° 8070 x| 2600 1324 x
HORIZONTAL | 0° 8056 2600 | 1324 | _
STATE
I— o —
FRONT SIDE | 1° 8070 X| 2600 1324 x
FALLING 1.5° 8659 2602 1322 o
STATE
5° 8912 2600 1325 5
10° 8990 2631 1311 5
11° 8980 2517 X 1125 x x
15° 8909 2464 X 1040 x X
UNIT (lumen)
o: GOOD

x: NO GOOD
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FIG.5
AC TURN-ON MAXIMUM BULB LAMP DETERMINATION
OPERATION RADIANCE | LUMINOUS | LUMINOUS
FLUX FLUX

FRONT SIDE | 15° 7932 2722 1192 x x

RISING 11° 8250 2699 1251 % x
STATE

10° 8317 2692 1364 o

5° 8601 2733 1390 o

1.5° 7810 2673 1357 o

1° 7120 % 2600 1324 x

HORIZONTAL | ©° 7577 2600 1324 —
STATE

FRONTSIDE | 1° 7110 X 2600 1324 x

FALLING 1.5° 7920 2539 x 1275 x X
STATE

5° 8447 2529 x 1251 x x

10° 8732 2518 x 1192 x x

11° 8710 2502 % 1165 x X

15° 8555 2467 x 861 x x

UNIT (lumen)
o: GOOD

12

x: NO GOOD
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