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(54) Ignition apparatus for boiler

(57)  An ignition apparatus for a boiler capable of
preventing a wrong operation of a control circuit is pro- FIG.4
vided. In the ignition apparatus for a boiler, a sparking *
plug performs an igniting operation of the gas supplied
into the burner. Spark plug has an insulator mounted to
a back wall of the combustion chamber and two leads
extending from both ends of the insulator. A high voltage
transformer generates a high voltage necessary to ig-
nite the burner and applies the high voltage to the spark
plug. Two connecting terminals are formed at one end
of high voltage transformer. Two leads are inserted into
two connecting terminals. A driver is mounted to the
control circuit in such a way that the driver is connected
to the spark plug and drives the spark plug. A wire con-
nects the high voltage transformer and the driver. A pow-
er supply is mounted to a control circuit in such a way
that the power supply is electrically connected to the
driver and supplies power to the driver in order to control
an operation of the driver. According to the ignition ap- 410
paratus, discharge noise of a high voltage generated in
a high voltage cable according to the conventional igni-
tion apparatus does not affect the control circuit to there-
by prevent a wrong operation of the control circuit.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to an ignition ap-
paratus, more particularly, to an ignition apparatus
which ignites a gas generated by a burner in a boiler.

2. Prior Art

[0002] The efficient control of combustion relates to
the efficient control of the fuel and combustion oxidant,
usually air. Efficient control of combustion is essential in
the power industry, chemical industry, and various other
process industries. The control of combustion can be
used in not only the industrial application, but also boil-
ers at apartments or houses. In general, boilers are clas-
sified as a gas boiler or an oil boiler according to the fuel
to being used. Especially, because the gas boiler uses
gas as the fuel, it does not generate waste gas which
would contaminate the environment in comparison with
the oil boiler. Further, the gas boiler is easy to manage.
Accordingly, it has been widely used in many houses or
apartments.

[0003] The gas boiler uses a liquefied petroleum gas
(LPG) or a liquefied natural gas(LNG), and heats water
with high temperature heat generated by the fuel com-
bustion in the burner. The heated water with high tem-
perature is circulated through pipes installed in the
room, and then heats the space of the room. Also, the
boiler may supply warm water to a kitchen or bathroom.
[0004] U.S. Patent No. 4,863,372 (issued to Don A.
Berlincourt on September 5, 1989) discloses a gas ig-
nition apparatus for igniting gas flowing from a burner
and more particularly to an apparatus which ensures
that a heat-type ignition device has reached ignition
temperature before gas is allowed to flow from the burn-
er.

[0005] FIG. 1 shows a configuration of a conventional
gas boiler. As shown in FIG. 1, a combustion chamber
102 is formed at an inner side of a housing 104 and
heats heating water by using combustion heat of a gas.
A burner 106 is mounted to a lower portion of the com-
bustion chamber 102 and performs a combustion oper-
ation of incoming gas. A heat exchanger 108 is mounted
to an upper portion of the burner 106 and applies heat
to the heating water by using combustion heat generat-
ed by the burner 106.

[0006] An airinlet 110 is formed at an upper back por-
tion of the body 104 and air necessary to burn a gas is
introduced through the air inlet 110. The air introduced
through the air inlet 110 is supplied into the combustion
chamber 102 by means of a fan 114. An air outlet 112
is formed at an upper center portion of the body 104 and
an exhaust gas within the combustion chamber 102 is
discharged through the air outlet 112. A control circuit
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115 is mounted at a lower front portion of the housing
104.

[0007] An ignition transformer 116 is mounted to one
end of the control circuit 115 and generates a high volt-
age necessary to ignite the burner 106. The high voltage
generated by the ignition transformer 116 is supplied to
a spark plug 118.

[0008] FIG. 2is a circuitry diagram for showing a con-
figuration of the ignition apparatus 200 shown in FIG. 1.
The ignition apparatus 200 includes an ignition trans-
former 116, a spark plug 118, a power supply 202, and
a high voltage cable 204. The ignition transformer 116
includes a high voltage transformer 206 and a driver
208. The high voltage transformer 206 generates high
voltage. The driver 208 drives the high voltage trans-
former 206. The spark plug 118 operates in response to
the high voltage from the ignition transformer 116 and
ignites the gas which is supplied to the burner 106. The
power supply 202 supplies a power to the sparking plug
118. The high voltage cable 204 is installed between the
spark plug 118 and the ignition transformer 116 and con-
nects the spark plug 118 to the ignition transformer 116.
[0009] A gas supply pipe 120 supplies external gas
into the burner 106. A gas valve 122 is mounted at one
end of the gas supply pipe 120 and controls the supply
of gas into the burner 106. The heating water which is
heated in the heat exchanger 108 is fed into a hot water
heat exchanger 124. Cold water, which goes through a
cold water feeding tube 129, is heated in the hot water
heat exchanger 124.

[0010] The heating water and cold water fed to the hot
water heat exchanger 124 are supplied into a warm wa-
ter tube(not shown) through a heating-water feeding
tube 128 or exchange heat with each other by driving a
circulating pump 126 and are fed to a kitchen or a bath-
room through a hot-water feeding tube 131. The heating
water is returned to a water tank 130.

[0011] When the conventional gas boiler is operated,
the fan 114 rotates at high speed to ventilate the inside
of the combustion chamber 102 and then rotates at low
speed. At this time, the gas valve 122 is opened and
external gas is supplied to the burner 106. The supplied
gas is ignited by a high voltage discharge of the spark
plug 118. Accordingly, the heating water or the hot water
which is heated or exchange-heated by the combustion
heat is fed to the kitchen or the bathroom through the
warm water tube.

[0012] However, in the conventional ignition appara-
tus, since the ignition transformer 116 is mounted at one
side of the control circuit 115 and the high voltage cable
204 is mounted between the ignition transformer 116
and the spark plug 118, discharge noise of a high volt-
age generated by the ignition transformer 116 and the
high voltage cable 204 affects a main printed circuit
board which is mounted at the control circuit 130 to
thereby generate a wrong operation of the control circuit
130. Furthermore, since the ignition transformer 116
and the spark plug 16 are mounted at different positions,
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an expensive high voltage cable 161 should be connect-
ed between the ignition transformer 116 and the spark
plug 118. Therefore, manufacturing cost is increased.

SUMMARY OF THE INVENTION

[0013] Therefore, it is an object of the present inven-
tion, for the purpose of solving the above mentioned
problems, to provide an ignition apparatus for a boiler
capable of preventing a wrong operation of a control cir-
cuit.

[0014] In order to attain the object, according to the
present invention, there is provided an ignition appara-
tus for a boiler, the boiler having a burner for performing
a combustion operation of an incoming gas, and a con-
trol circuit for controlling all functions of the boiler, said
apparatus comprising:

a spark plug for performing an igniting operation of
the gas supplied into the burner, the spark plug hav-
ing an insulator mounted to a back wall of the com-
bustion chamber and two leads extending outward-
ly from both ends of the insulator;

a high voltage transformer for generating a high
voltage necessary to ignite the burner and applying
the high voltage to the spark plug, two connecting
terminals being formed at one end of the high volt-
age transformer, the two leads being inserted into
the two connecting terminals;

a driver mounted to the control circuit in such a way
that the driver is connected to the sparking plug for
driving the sparking plug;

a wire connected between the high voltage trans-
former and the driver for connecting the high volt-
age transformer and the driver; and

a power supply mounted to the control circuit in
such a way that the power supply is electrically con-
nected to the driver for supplying power to the driver
in order to control an operation of the driver.

[0015] According to the ignition apparatus, discharge
noise of a high voltage generated in a high voltage cable
according to the conventional ignition apparatus does
not affect the control circuit to thereby prevent a wrong
operation of the control circuit.

[0016] Other objects and further features of the
present invention will become apparent from the de-
tailed description when read in conjunction with the at-
tached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Other features and advantages of the present
invention will become more apparent from the following
description taken in connection with the accompanying

drawings, wherein:

FIG. 1 is a schematic illustration for showing a con-
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figuration of a conventional gas boiler;

FIG. 2 is a circuitry diagram for showing a configu-
ration of the ignition apparatus shown in FIG. 1;
FIG. 3 is a schematic illustration for showing a con-
figuration of a gas boiler according to an embodi-
ment of the present invention;

FIG. 4 is an enlarged detail of the ignition apparatus
depicted in shown in FIG. 3; and

FIG. 5 is a circuitry diagram for showing a configu-
ration of the ignition apparatus shown in FIG. 4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0018] The preferred embodiment of the present in-
vention will hereinafter be described in detail with refer-
ence to the accompanying drawings.

[0019] FIG. 3 schematically shows a configuration of
a boiler according to an embodiment of the present in-
vention.

[0020] A combustion chamber 302 is formed at an in-
ner side of a housing 304 and heats heating water by
using combustion heat of a gas. A burner 306 is mount-
ed to a lower portion of the combustion chamber 302
and performs a combustion operation of incoming gas.
A heat exchanger 308 is mounted to an upper portion
of the burner 306 and applies heat to the heating water
by using combustion heat generated by the burner 306.
[0021] Anairinlet 310 is formed at an upper back por-
tion of the housing 304 and air necessary to burn the
gas is introduced through the air inlet 310. The air intro-
duced through the air inlet 310 is supplied into the com-
bustion chamber 302 by means of a fan 314. An air out-
let 312 is formed at an upper center portion of the hous-
ing 304 and exhaust gas within the combustion chamber
302 is discharged through the air outlet 312. A control
circuit 315 is mounted at a lower front portion of the
housing 304.

[0022] FIG. 4 is an enlarged detail of the ignition ap-
paratus shown in FIG. 3. FIG. 5 is a circuitry diagram for
showing a configuration of the ignition apparatus shown
in FIG. 4.

[0023] The spark plug 316 performs an igniting oper-
ation of the gas supplied into the burner 306. The spark
plug 316 includes an insulator 402 and two leads 404.
The insulator 402 is mounted to a back wall 401 of the
combustion chamber 302. Two leads 404 extend out-
wardly from both ends of the insulator 402. Center por-
tions of the two leads 404 are vertically curved.

[0024] The high voltage transformer 318 generates
high voltage necessary to ignite the burner 306 and ap-
plies the generated high voltage to the spark plug 316.
Two connecting terminals 406 are formed at one end of
the high voltage transformer 318. The two leads 404 of
the sparking plug 316 are inserted into the two connect-
ing terminals 406 of the high voltage transformer 318.
[0025] The driver 408 is mounted to the control circuit
315 and is connected to the spark plug 316. The driver
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408 drives the spark plug 316.

[0026] The wire 410 is connected between the high
voltage transformer 318 and the driver 408 and con-
nects the high voltage transformer to the driver 408.
[0027] The power supply 410 is mounted to the con-
trol circuit 315 in such a way that the power supply 410
is electrically connected to the driver 408. The power
supply 410 applies a power to the driver 408 in order to
control an operation of the driver 408.

[0028] A gas supply pipe 320 supplies external gas
into the burner 306. A gas valve 322 is mounted at one
end of the gas supply pipe 320 and controls the supply
of gas into the burner 306. The heating water which is
heated in the heat exchanger 308 is fed into a hot water
heat exchanger 324. Cold water, which goes through a
cold water feeding tube 329, is heated in the hot water
heat exchanger 324.

[0029] The heating water and cold water fed to the hot
water heat exchanger 324 are supplied into a warm wa-
ter tube(not shown) through a heating-water feeding
tube 328 or exchange heat with each other by driving a
circulating pump 326 and are fed to a kitchen or a bath-
room through a hot-water feeding tube 331. The heating
water is returned to a water tank 330.

[0030] Hereinafter, an operation of the gas boiler ac-
cording to an embodiment of the present invention will
be described referring to the accompanying drawings.
[0031] When the gas boiler is operated, the fan 314
rotates at high speed to ventilate the inside of the com-
bustion chamber 302 and then rotates at low speed. At
this time, the gas valve 322 is opened and external gas
is supplied to the burner 306.

[0032] The burner 306 performs a combustion oper-
ation of the supplied gas. The driver 408 drives the spark
plug 316. The high voltage transformer 318 generates
high voltage necessary to ignite the burner 306 and ap-
plies the generated high voltage to the spark plug 316.
[0033] The spark plug 316 operates under the control
of the driver 408, receives the high voltage from the high
voltage transformer 318, and performs an igniting oper-
ation of the gas supplied into the burner 306. Accord-
ingly, the heating water or the hot water which is heated
or exchange-heated by the combustion heat is fed to the
kitchen or the bathroom through the warm water tube.
[0034] As mentioned above, according to the present
invention, the high voltage transformer 318 is directly
connected to a back portion of the spark plug 316, so
discharge noise of a high voltage generated in a high
voltage cable according to the conventional ignition ap-
paratus does not affect the control circuit 315 to thereby
prevent a wrong operation of the control circuit 315. Al-
s0, a general wire is used for a connecting wire for con-
necting the high voltage transformer 318 to the control
circuit 315. Therefore, the waste of a cost generated by
the mounting of the high expensive voltage cable can
be prevented.

[0035] The invention may be embodied in other spe-
cific forms without departing from the spirit or essential
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characteristics thereof. The present embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being in-
dicated by the appended claims rather than by the fore-
going description and all changes which come within the
meaning and range of equivalency of the claims are
therefore intended to be embraced therein.

Claims

1. Anignition apparatus for a boiler, the boiler having
a burner for performing a combustion operation of
an incoming gas, and a control circuit for controlling
all functions of the boiler, said apparatus compris-

ing:

a spark plug for performing an igniting opera-
tion of the gas supplied into the burner, the
spark plug having an insulator mounted to a
back wall of the combustion chamber and two
leads extending outwardly from both ends of
the insulator;

a high voltage transformer for generating a high
voltage necessary to ignite the burner and ap-
plying the high voltage to the spark plug, two
connecting terminals being formed at one end
of the high voltage transformer, the two leads
being inserted into the two connecting termi-
nals;

a driver mounted to the control circuit in such a
way that the driver is connected to the sparking
plug for driving the sparking plug;

a wire connected between the high voltage
transformer and the driver for connecting the
high voltage transformer and the driver; and

a power supply mounted to the control circuit in
such a way that the power supply is electrically
connected to the driver for supplying power to
the driver in order to control an operation of the
driver.

2. The apparatus as defined in claim 1, wherein center
portions of the two leads are vertically curved.



EP 0969 251 A2

FIG. 1

110

130T

124 —




EP 0969 251 A2

0l

-t s o M e o o s g

e o S van e ———

-

6

-—————— s — ————

———— e - - ot e cafs e e

|

L R ¥ e b T I R S

Lcccanaw.
~




330 ~—m T

EP 0969 251 A2

FIG.3
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