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(54) Hid head-lamp device for a vehicle

(57) An HID head lamp device capable of driving
each of HID headlights by generating a high voltage at
a secondary coil of a transformer by applying a starting
voltage to a lamp firing circuit under the control of a con-
trol circuit when a lighting switch is turned on and main-
taining the lighting of the HID lamp by applying a
maintaining voltage to the secondary coil of the trans-
former after firing the HID lamp, which device composed
of left and right head-lamp units, each unit formed by
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potting a lamp lighting circuit, a transformer assembly
and a lamp socket in a housing with insulating resin
poured in melted state and solidified therein, and a con-
trol unit for control the head lamp units, and which
device is very compact, easy to mount on a vehicle body
and easy to repair by exchanging only a faulty unit with
new one when a fault such as a breakage of a circuit
took place in the ECU or any of the lamp units.
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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
arrangement 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 con-
verter, a control circuit, a lamp lighting circuit, a high-
voltage generating transformer in a housing with insulat-
ing resin material poured in melted state and solidified
therein, is separately mounted in a bonnet of the vehi-
cle, 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 separately
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-volt-
age generating transformer 3 is fired by a high voltage
(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 vehicle 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.

SUMMARY OF THE INVENTION
[0007] Accordingly, an object of the present invention

is to provide an HID head lamp device that is compact,
easy to mount and easy to repair, when any trouble
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occurs with an ECU or a circuit element or a circuit of
the device, by replacing only a defective one of the com-
ponents. This device comprises, therefore, two sepa-
rately 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 control circuit (ECU)
with a DC-DC converter, which is commonly used for
control of two head-lamp units mounted left and right on
a front portion of the vehicle. In the event of a trouble
with the device, user can eliminate the defect by replac-
ing only one of the lighting units or the control circuit or
the DC-DC converter, which relates to the trouble.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

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 EMBODI-
MENTS

[0009] The preferred embodiments of the present
invention will now be described in detail by way of exam-
ple and with reference to the accompanying drawings.

[0010] 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 1 for an HID lamp LP are potted therein
with insulating resin poured in a melted state and solid-
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ified therein, and a control circuit (ECU) 1 provided with
a lighting switch SW and a DC-DC converter 8, which
circuit can control both the left and right head lamp units
91 and 92 connected in parallel thereto.

[0011] 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.

[0012] 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 8,
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.
[0013] 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.

[0014] The head lamp unit 9 is constructed by way of
example as shown in Figs. 2 to 5.

[0015] 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 pri-
mary coil circuit to be completed by connecting in series
thereto the three conducting plates 13 of the coil case
12. An assembly consisting of the coil case 12, the sec-
ondary 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.

[0016] A coil case 12 with an HID lamp socket coaxi-
ally fitted thereon is illustrated in Figs. 7 to 9.

[0017] The coil case 12 has an opening formed in its
bottom for inserting therein a secondary coil unit 14.
Terminal pins 131 of the respective conducting plates
insert-formed on the periphery of the coil case 12 are
projecting from the bottom of the coil case 12.

[0018] 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
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therein. The conducting plates 13 are in series con-
nected on the circuit pattern 152 previously formed on
the printed circuit board 15 to complete a primary coil
circuit as shown in Fig. 11.

[0019] 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.

[0020] 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.

[0021] 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
bonded therein and connected thereby with the input
voltage line +E (see Fig. 5).

[0022] The coil bobbin 142 also has the other end
flange 422 with an oulput 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
electrode 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
secondary coil unit 14 is then integrally potted in the coil
case 12 with insulating resin poured in a melted state
and solidified therein.

[0023] 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
elements and capacitors on the same surface. The
printed circuit board 15 is also implemented with circuit
elements 16 such as resistance and diodes on the bot-
tom surface (Fig. 11). These circuit elements intercon-
nected by the wiring pattern formed on the printed
circuit board to form thereon a lamp lighting circuit 16 as
shown in Fig. 13.

[0024] 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
electrically connect the lamp lighting circuit with the
power-supply socket portion 18 (Fig. 2).

[0025] Inthe 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
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case 12.

[0026] 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.
[0027] 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
mounted in the housing 12, by which the electrical con-
nection between the printed circuit board 15 and the
power-supply socket portion 18 provided on the housing
12 is completed with no need of doing any additional
wiring work.

[0028] 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.

[0029] 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
applying 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 second-
ary 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-light-
ing circuit, a high voltage generating transformer and an
HID lamp socket are potted with insulating resin poured
in a melted state and solidified therein, and a single con-
trol circuit capable of controlling both the left and right
head lamp units. Owing to the above-described con-
struction, 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 ele-
ments in any head lamp unit or damage of circuitry
therein.

[0030] An HID head lamp device capable of driving
each of HID headlights by generating a high voltage at
a secondary coil of a transformer by applying a starting
voltage to a lamp firing circuit under the control of a con-
trol circuit when a lighting switch is turned on and main-
taining the lighting of the HID lamp by applying a
maintaining voltage to the secondary coil of the trans-
former after firing the HID lamp, which device composed
of left and right head-lamp units, each unit formed by
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potting a lamp lighting circuit, a transformer assembly
and a lamp socket in a housing with insulating resin
poured in melted state and solidified therein, and a con-
trol unit for control the head lamp units, and which
device is very compact, easy to mount on a vehicle body
and easy to repair by exchanging only a faulty unit with
new one when a fault such as a breakage of a circuit
took place in the ECU or any of the lamp units.

Claims

1. An HID (high intensity discharge) head lamp device
for a vehicle, which is capable of driving each of
HID headlights by generating a high voltage at a
secondary side of a transformer by applying a start-
ing voltage to a lamp lighting circuit under the con-
trol of a control circuit when a lighting switch is
turned ON and maintaining lighting of the HID lamp
by applying a maintaining voltage to the secondary
coil of the transformer after lighting the HID lamp,
which comprises left and right head lamp units,
each having a single solid housing in which a lamp-
lighting circuit, a transformer and an HID lamp
socket are potted with insulating resin poured in a
melted state and solidified therein, and a single
control circuit for controlling both the head-lamp
units mounted left and right on the front portion of
the vehicle.
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