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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to an HID (High
Intensity Discharge) head lamp device using HID lamps
as headlights of a vehicle.

[0002] In Fig. 12, there is shown a conventional ar-
rangement for using an HID lamp as a headlight of a
vehicle is shown in Fig. 12, wherein an HID lamp socket
4 is provided in a lamp-mounting place of the vehicle
and a single solid lamp-lighting unit 5, which is formed
by potting a printed circuit board with a DC-DC convert-
er, a control circuit, a lamp lighting circuit, a high-voltage
generating transformer in a housing with insulating resin
material poured in melted state and solidified therein, is
separately mounted in a bonnet of the vehicle, then the
lamp-lighting unit 5 is connected to the lamp socket by
using a high-voltage cable 6 and a low-voltage cable 7.
[0003] Two HID head-lamp devices each composed
of the lamp lighting unit 5 with the socket 4 are sepa-
rately mounted left and right on the front of the vehicle.
[0004] Fig. 13 shows a typical circuit configuration of
a HID lamp lighting unit 5. An HID head lamp LP fitted
in a socket 4 connected to a secondary side of a high-
voltage generating transformer 3 is fired by a high volt-
age (about 25 KV) generated at the secondary coil of
the transformer 3 by applying a starting voltage to a lamp
lighting circuit 2 (with a switch circuit 21 being ON) under
the control of a control circuit (ECU) 1 when a lighting
switch SW is turned on. On completion of firing the HID
lamp, the switch circuit portion 21 is turned off and the
maintaining voltage is applied to the secondary coil of
the transformer 3 to maintain the lighting of the lamp LP.
In Fig. 13, BAT designates a battery mounted in a vehi-
cle and numeral 8 denotes a DC-DC converter.

[0005] The above-described conventional HID head
lamp device consisting of a lamp socket 4 and a lamp
lighting unit 5 and mounted left or right on the front por-
tion of a vehicle requires replacement of the entire unit
5 if any trouble occurs with its internal component such
as an ECU and any circuit element or an internal circuit.
[0006] The device requires separate arrangement of
the lamp socket apart from the lamp lighting unit and
interconnection of them by using a high-voltage cable 6
and a low-voltage cable 7. This complicates the mount-
ing work of the unit. Furthermore, the use of elongated
high-voltage cable may be associated with the risk of a
leak current therefrom, which may cause reduction of
the output voltage of the discharge lamp unit and affect
the other peripheral electrical devices.

[0007] EP-0596806-A1 shows a HID (high intensity
discharge) head lamp device for a vehicle according to
the preamble part of claim 1. Furthermore, EP-
0739154-A1 discloses a HID head lamp device to be
used in connection with an alternating current supply
means which employs an autotransformer for applying
a starting voltage and a maintaining voltage via separate
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cables to the HID lamp.
SUMMARY OF THE INVENTION

[0008] Accordingly, an object of the presentinvention,
as set forth in claim 1, is to provide an HID head lamp
device thatis compact, easy to mount and easy to repair,
when any trouble occurs with an ECU or a circuit ele-
ment or a circuit of the device, by replacing only a de-
fective one of the components. This device comprises,
therefore, two separately mountable head-lamp units
each of which is a single solid unit having a lamp socket
fitted thereon and a head-lamp lighting circuit with a
transformer potted therein with insulating resin poured
in a melted state and solidified therein, a separate con-
trol circuit (ECU) with a DC-DC converter, which is com-
monly used for control of two head-lamp units mounted
left and right on a front portion of the vehicle. In the event
of atrouble with the device, user can eliminate the defect
by replacing only one of the lighting units or the control
circuit or the DC-DC converter, which relates to the trou-
ble.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Fig. 1 is an electric circuit diagram of an HID head
lamp device embodying the present invention.

Fig. 2 is a sectional plan view of an exemplified HID
head lamp unit of the HID head lamp device of Fig.
1.

Fig. 3 is a longitudinal sectional view of the HID
head lamp unit of Fig. 2.

Fig. 4 is a front elevation view of the HID head lamp
unit of Fig. 2.

Fig. 5 is a rear end view, partly in cross section, of
the HID head lamp unit of Fig. 2.

Fig. 6 is a front sectional view of the HID head lamp
unit of Fig. 2.

Fig. 7 is a plan view of a coil case of the HID head
lamp unit of Fig. 2.

Fig. 8 is a bottom view of the coil case of Fig. 7. Fig.
9 is front elevation view of the coil case of Fig. 7.
Fig. 10 is a top view of a printed circuit board of the
HID head lamp unit of Fig. 2.

Fig. 11 is a bottom view of the printed circuit board
of Fig. 10.

Fig. 12 is a front elevation view of a conventional
HID head lamp unit disposed on the left or right side
of a vehicle.

Fig. 13 is a typical circuit diagram of an HID lamp
lighting system.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0010] The preferred embodiments of the present in-
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vention will now be described in detail by way of exam-
ple and with reference to the accompanying drawings.
[0011] As shown in Fig. 1, an HID head lamp device
according to the present invention comprises a pair of
head lamp units 9 each of which is a single solid unit in
which a lamp lighting circuit 2, a transformer 3 and a
lamp socket 4 for an HID lamp LP are potted therein with
insulating resin poured in a melted state and solidified
therein, and a control circuit (ECU) 1 provided with a
lighting switch SW and a DC-DC converter 8, which cir-
cuit can control both the left and right head lamp units
91 and 92 connected in parallel thereto.

[0012] The device thus uses a single control circuit 1
and a single DC-DC converter 8 in common for the left
and right head-lamp units, realizing saving in the
number of parts and improving a space factor when it is
mounted in the vehicle.

[0013] Owing to the construction that the control cir-
cuit 1 provided with the DC-DC converter 8 is separated
from the separate single-solid-type head lamp units 91,
92, the device in which a failure arose can be repaired
by locating a defect in device and by partly replacing the
fault-related component among the control circuit 1, the
DC-DC converter and the head lamp units 91 and 92.
[0014] Furthermore, the head lamp unit 9 has the
lamp socket 4 integrally formed thereon and, therefore,
can be mounted with no need for laying an elongated
high-voltage cable between the socket and the head
lamp unit.

[0015] The head lamp unit 9 is constructed by way of
example as shown in Figs. 2 to 5.

[0016] A coil case 12 has three conducting plates 13
insert-formed on the periphery thereof and an HID lamp
socket 4 coaxially formed thereon and accommodates
therein a secondary coil unit 14 inserted in such a way
that its output terminal is electrically connected with a
terminal of the socket 4. The coil case 12 with the sec-
ondary coil unit 14 is then mounted on a printed circuit
board 15 which has a circuit pattern of a lamp lighting
circuit (2) with circuit elements previously mounted ther-
eon, which circuit is completed with the coil case 12 with
the secondary coil unit 14 incorporated therein. The
printed circuit board 15 also has a circuit pattern of a
primary coil circuit to be completed by connecting in se-
ries thereto the three conducting plates 13 of the coil
case 12. An assembly consisting of the coil case 12, the
secondary coil unit 14 and the printed circuit board 15
is then mounted in a housing 17 having a power supply
socket 18 integrally formed thereon in such a way that
the top of the lamp socket 4 projects from the housing
and the primary coil input terminal is electrically con-
nected with the power-supply socket terminal. All of the
inside components are then potted in the housing 17
with insulating resin poured in a melted state and solid-
ified therein to form a single solid unit.

[0017] A coil case 12 with an HID lamp socket coaxi-
ally fitted thereon is illustrated in Figs. 7 to 9.

[0018] The coil case 12 has an opening formed in its
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bottom for inserting therein a secondary coil unit 14. Ter-
minal pins 131 of the respective conducting plates in-
sert-formed on the periphery of the coil case 12 are pro-
jecting from the bottom of the coil case 12.

[0019] The coil case 12 is mounted at a designated
place on the printed circuit board 15 in such a way that
the terminal pins are inserted into corresponding holes
151 provided in the printed board 15 and bonded there-
in. The conducting plates 13 are in series connected on
the circuit pattern 152 previously formed on the printed
circuit board 15 to complete a primary coil circuit as
shown in Fig. 11.

[0020] The HID lamp socket 4 has a high voltage ter-
minal 19 disposed at its center portion and a low voltage
terminal 20 disposed near thereto.

[0021] The secondary coil unit 14 consists of a bobbin
142 having a secondary coil 141 wound thereon and a
core 143 inserted in a hollow center thereof.

[0022] The coil bobbin 142 has an end flange 421 with
an input electrode 11 to which the starting end of the
secondary coil 141 connected. The coil case 12 is
mounted at the designated place on the printed circuit
board 15 in such a way that a terminal pin 111 of the
input electrode 11 is inserted in a hole 115 provided in
the printed circuit board 15. The terminal pins are bond-
ed therein and connected thereby with the input voltage
line +E (see Fig. 5).

[0023] The coil bobbin 142 also has the other end
flange 422 with an output electrode 112 to which the end
of the secondary coil 141 connected. When the coil case
12 is mounted at the designated place on the printed
circuit board 15, a terminal pin 111 of the output elec-
trode 11 becomes in contact with a rear-end portion 191
of the high-voltage terminal 19 in the socket 4, which
portion projects into the coil case 12 (Fig. 6). The sec-
ondary coil unit 14 is then integrally potted in the coil
case 12 with insulating resin poured in a melted state
and solidified therein.

[0024] Figs. 10 and 11 are illustrative of a printed cir-
cuit board 15 to be implemented with a discharge lamp.
The printed circuit board 15 is provided with the coil case
12 incorporating the secondary coil unit 14 on the top
surface (Fig. 10) and is also implemented at the same
surface with circuit elements 16 such as switching ele-
ments and capacitors on the same surface. The printed
circuit board 15 is also implemented with circuit ele-
ments 16 such as resistance and diodes on the bottom
surface (Fig. 11). These circuit elements interconnected
by the wiring pattern formed on the printed circuit board
to form thereon a lamp lighting circuit 16 as shown in
Fig. 13.

[0025] The printed circuit board 15 has paired holes
154 and 155 made therein for a grounding (GND) termi-
nal and a driving voltage (+E) terminal respectively.
When the printed circuit board 15 is mounted in the
housing 17 with the power supply socket 18, rear-side
terminal pins 113 and 114 of the power supply socket
18 are fitted in corresponding holes 154 and 155 to elec-
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trically connect the lamp lighting circuit with the power-
supply socket portion 18 (Fig. 2).

[0026] In the head lamp unit 9, a high voltage neces-
sary for lighting an HID head lamp LP is generated by
the transformer 3 but it may not affect the circuit ele-
ments 16 on the printed circuit board 15 disposed near
the coil case 12 owing to a shielding effect of the con-
ducting plates 13 provided on the periphery of the coil
case 12.

[0027] Once the secondary coil unit 14 is mounted in
the coil case 12 with the HID lamp socket 4 integrally
formed therein, the output terminal of the secondary coil
141 can be directly connected to the high-voltage termi-
nal 19 of the socket 4 with no need of additional high-
voltage wiring onto the printed circuit board and laying
a high-voltage cable. The unit thus realizes the simple
and optimal connection of its high-voltage portion.
[0028] A compact HID-lamp lighting circuit is formed
when the high-voltage generating transformer 3 com-
posed of the secondary coil unit 14 inserted in the coil
case 12 is simply mounted at the designated place on
the printed circuit board. The board 15 is simply mount-
ed in the housing 12, by which the electrical connection
between the printed circuit board 15 and the power-sup-
ply socket portion 18 provided on the housing 12 is com-
pleted with no need of doing any additional wiring work.
[0029] The head lamp unit 9 thus assembled is com-
pact and can be directly mounted in a limited space of
a headlight mounting portion of the vehicle. This unit is
easy to assemble since it requires only connection of a
power source to the power-supply socket portion 18
thereof, thus eliminating the need of using an elongated
high-voltage cable.

[0030] As is apparent from the foregoing, the HID
head lamp device according to the present invention,
which can drive each of HID headlights by generating a
high voltage at a secondary side of a transformer by ap-
plying a starting voltage to a lamp lighting circuit under
the control of a control circuit when a lighting switch is
turned on and can maintain lighting of the HID lamp by
applying a maintaining voltage to the secondary side of
the transformer after lighting the HID lamp. This device
comprises left and right head lamp units each having a
single solid housing in which a lamp-lighting circuit, a
high voltage generating transformer and an HID lamp
socket are potted with insulating resin poured in a melt-
ed state and solidified therein, and a single control circuit
capable of controlling both the left and right head lamp
units. Owing to the above-described construction, the
HID head lamp device of the present invention is easy
to mount in a vehicle and allows the head lamp units
and the control circuit to be selectively replaced with
new ones in the event the device fails due to a trouble
with the control unit (ECU) or the circuit elements in any
head lamp unit or damage of circuitry therein.
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Claims

1. A high intensity discharge (HID) head lamp device
for a vehicle, which is capable of driving high inten-
sity discharge (HID) lamps by generating a high
voltage at a secondary side of a transformer (3) by
applying a starting voltage to a lamp lighting circuit
(2) under the control of a control circuit (1) when a
lighting switch (SW) is turned ON and maintaining
lighting of the high intensity discharge (HID) lamp
(LP) by applying a maintaining voltage to the sec-
ondary coil of the transformer (3) after lighting the
high intensity discharge (HID) lamp, characterized
in that it comprises separate control circuit (1) with
a DC/DC converter (8) left and right head lamp units
(91, 92), each having a single solid housing in which
a lamp-lighting circuit (2), a transformer (3) and a
high intensity discharge (HID) lamp socket (4) are
potted with insulating resin poured in a melted state
and solidified therein, and a single two separately
mountable for controlling both head-lamp units (91,
92) mounted left and right on the front portion of the
vehicle.

Patentanspriiche

1. Hochintensitatsentladungs-(HID)-Scheinwerfervor-
richtung fir ein Fahrzeug, die fahig ist, Hochinten-
sitatsentladungs-(HID)-Lampen anzusteuern durch
Erzeugen einer Hochspannung an einer Sekundar-
seite eines Transformators (3) mittels Anlegen einer
Startspannung an eine Lampenziindschaltung (2)
unter der Kontrolle einer Kontrollschaltung (1),
wenn ein Beleuchtungsschalter (SW) eingeschaltet
wird, und das Leuchten der Hochintensitatsentla-
dungs-(HID)-Lampe (LP) aufrecht zu erhalten
durch Anlegen einer Erhaltungsspannung an die
Sekundéarspule des Transformators (3) nach dem
Zunden der Hochintensitatsentladungs-(HID)-Lam-
pe, dadurch gekennzeichnet, dass sie umfasst:
zwei separat montierbare linke und rechte Schein-
werfereinheiten (91, 92), die jeweils ein einzelnes
festes Gehause aufweisen, in dem eine Lampen-
ziindschaltung (2), ein Transformator (3) und eine
Hochintensitatsentladungs-(HID)-Lampenfassung
(4) mit einem isolierenden Kunstharz vergossen
sind, das in einem geschmolzenen Zustand einge-
gossen und darin ausgehartet worden ist, sowie ei-
ne einzelne separate Kontrollschaltung (1) mit ei-
nem Gleichspannungswandler (8) zum Kontrollie-
ren der beiden Scheinwerfereinheiten (91, 92), die
links und rechts am vorderen Abschnitt des Fahr-
zeugs montiert sind.
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Revendications

1. Phare de véhicule a décharge a haute intensité
(DHI), qui est capable d'actionner des Jampes a dé-
charge a haute intensité (DHI) en générantune ten- %
sion élevée au niveau d'un cbté secondaire d'un
transformateur (3), en appliquant une tension d'al-
lumage a un circuit d'éclairage a lampe (2) sous la
commande d'un circuit de commande (1) quand un
commutateur d'éclairage (SW) est ACTIVE, et de 10
maintenir I'éclairage de la lampe (LP) a décharge a
haute intensité (DHI) en appliquant une tension de
maintien a la bobine secondaire du transformateur
(3) apres l'allumage de la lampe a décharge a haute
intensité (DHI), caractérisé en ce qu'il comprend 175
deux unités de phare (91, 92), gauche et droite,
pouvant étre montées séparément, ayant chacune
un unique logement plein dans lequel un circuit
d'éclairage alampe (2), un transformateur (3) et une
douille (4) de lampe a décharge a haute intensité 20
(DHI) sont enrobés d'une résine isolante versée
dans un état fondu et solidifiée dans celui-ci, et un
unique circuit de commande séparé (1) ayant un
convertisseur continu-continu (8) permettant de
commander les deux unités de phare (91, 92) mon- 25
tées a gauche et a droite sur I'avant du véhicule.

30

35

40

45

50

55



EP 0 942 634 B1

- ™
d1
_ : J
26
i —
_ !
_ H |
5o “ _
EAIINES |
SeLl||LI4S i § unowd | |
ST oNHOLIRS [T |
y ¥
¢ 1 |
| il [
! W !
| |
b
1 114
— —*
/ . .
) 2
'6 1 °914

11N3YII
J04LNOD

Y3LHIANOD
30730

]

1 o1ve
T

%.

8 MS

—



+E
GND

EP 0 942 634 B1

FlG.2

141 142 143 153 14
\ | [/ - 7

)
PN
~——— —_‘\
llI:'j:I L_-I:H__ —""16
. ":'l;.{.:;__-——IG
Sty il e
T
B [
@ &.J\]5
=)
ES
(7
13
15-L
z _—13
11/4 Iﬁ- 12
( -
G ] - '\./17
] =
/Z
113/ S l (
8 C S
4




EP 0 942 634 B1

Fl16.4

19

14

17

18



EP 0 942 634 B1

FIG.6

14

143

12

142

®
E wwe = 7
) ] ~
Z p— |
Al
/I (.
=l ﬁ
1) ﬁw_
. O\
a =
\\\\III 2
— . O
\\\\ .m//o _L <t
(1 X
VL 45
\///l..\\\ M
/\ -

—
15

FIG.7

:...T...II ———
|

|
VR

()
e =
T 1
Il " ~0
e —— L
llllllll ll:

i I
:..4. llllllll I|—|=
rT————=——""—" dmn.
i [l




EP 0 942 634 B1

FlG.8

131

131

12
L { (

131

{

D)

131

)

131

131

4

FlG.9

12

131

13

10



EP 0 942 634 B1

FlG. 11
5 153
151
16._
151
16
151
155—

154—




EP 0 942 634 B1

12



EP 0 942 634 B1

L. 9 )
I =
T . e
| - o
| |
Gy _ |
¥ wNJﬂ 3 | .. |
Szl Ll m:w o%__mwm__o | . I LYFANOD
=] "L | noun 20730
;LT ~ 0¥INOD
£ |
{ 1 DO
| 12 i % x .
| | | nw.rai*m-ns.-
_ | )
T |
)

s oo — o

13



	bibliography
	description
	claims
	drawings

