
(12) STANDARD PATENT (11) Application No. AU 2014254639 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Dual venturi for combustion device 

(51) International Patent Classification(s) 
F23D 14/60 (2006.01) F24H 9/20 (2006.01) 
F23N 1/02 (2006.01) 

(21) Application No: 2014254639 (22) Date of Filing: 2014.04.15 

(87) WIPO No: W014/171690 

(30) Priority Data 

(31) Number (32) Date (33) Country 
10-2013-0041874 2013.04.16 KR 

(43) Publication Date: 2014.10.23 
(44) Accepted Journal Date: 2016.06.30 

(71) Applicant(s) 
Kyungdong Navien Co., Ltd 

(72) Inventor(s) 
Kim, Kyeong Joo;Kim, Sung Ki 

(74) Agent / Attorney 
AJ PARK, Level 9 Nishi 2 Phillip Law Street, Canberra, ACT, 2601 

(56) Related Art 
US 2011/0139045 Al



(4 3) q; I-Y71 'J_(0 :A9- 1V 

2014 ' 10 V 23 Opt (23.10.2014) W I PO I P C T W O 2014/171690 Al 

F23D 14/60 (2006.01) F24H 9/20 (2006.01) tLl LI u % m 9- rl }1 ): AE, AG, AL, AM, AO, 
F23N1/02 (2006.01) AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, 

(21) l X1*VV-APCT/KR2014/003222 CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, 
DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, HN, 

(22) WAll*?1: 2014 1 4 V 15 0 (15.04.2014) HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KZ, LA, 
LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, 

(25) 61: MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, 

(26) &7116l: 1>1i PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, 
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, 

(30) 4i-41: TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.  
10-2013-0041874 2013 1 4 V 16 0 (16.04.2013) KR (84) A ( 

(71) *? t1: "4- al A} I -}1:1Jq0 (KYUNGDONG NAVI- jfll u 3 S] iF k rl 41 }0 ): ARIPO (BW, GH, GM, 
EN CO., LTD) [KR/KR]; 451-852 o 71 A] 1 AI- KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG, 

T_ JA 95, Gyeonggi-do (KR). ZM, ZW), o 4 A] O} (AM, AZ, BY, KG, KZ, RU, TJ, 

(72) 17}: 7dA 1 (KIM, Kyeong Joo); 420-810 o4 71 ' TM), 5+ a (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, 

VA jIF iL ^1 30 - J 21, Gyeonggi-do (KR). 7 ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, 

- 71 (KIM, Sung Ki); 448-536 4 7] 1 % Qi A] '31 T MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), 

-l 71 ( 48 j 29 101-106, Gyeonggi-do (KR). OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, 
ML, MR, NE, SN, TD, TG).  

(74) rl t1: M;% (CHO, Chul Hyun); 135-748 A -R A] .  
i 1 tll all _V 123, 1301 -?- u 8 t -4 -Fi, Seoul 

(KR). - t1A}R A% 9+ ' ll (M K ~ zil 21 -(3)) 

(54) Title: DUAL VENTURI FOR COMBUSTION DEVICE 

-~(5 4) 1 P 4 PJ- (477 --±2? F 1-Hr 4 T

(57) Abstract: The present invention relates to a dual venturi 

[Fig. 2] for a combustion device and, particularly, to a dual venturi 

-) for a combustion device which can adjust an amount of gas 
and air supplied to a burner side of a water heater and can ef
ficiently control the quantity of heat by coupling a motor and 

500 CP a damper so as to increase a turn-down ratio and by allowing 
the damper to simultaneously open or close an inlet of sec

410 ondary air and gas as the damper is rotated by the driving of 
the motor. The dual venturi, according to the present inven
tion, comprises: a housing having, on one side thereof, a dis 
charge part coupled to a turbo fan, and having, on the inner 
side thereof, a predetermined space for allowing gas and air 
to flow therein; an air supply unit divided by a first partition 

C3 wall (130) on the inner side of the housing and separated into 
a first air supply unit and a second air supply unit; a gas sup
ply unit formed on one lateral side of the housing and divided 
by a second partition wall, wherein the gas supply unit is sep 

2202 rated into a first gas supply unit having a first opening part 
so as to be communicated with the first air supply unit and a 

o second gas supply unit having a second opening part so as to 
be communicated with the second air supply unit; and an 
opening and closing means for blocking a flow of secondary 
air and secondary gas by blocking the second air supply unit 
and the second opening part when a combustion device needs 
a low quantity of heat, and for opening the second air supply 
unit and the second opening part when a high quantity of heat 
is needed.  

(57) AQ j:
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DESCRIPTION 

DUAL VENTURI FOR COMBUSTION DEVICE 

5 Technical Field 

Ie present invention generally relates to a dual venturi 

for a combutst ion device provided witn inlets for primary Ir 

and primary gas and inlets for secondary air and secondary gas 

to increase a turn-down ratio which controls the quantities of 

10 gas and air supplied to a burner of a water heater by opening 

only the inlets for primary air and gas or by opening both the 

inlets for primary air and gas and the inlets for secondary air 

and gas. In particular, the present invention relat-es to a 

dual venturi for a combustion device in which a motor is 

15 combined with a damper so that the damper is rotated by the 

operation of the motor and simultaneously opens and closes the 

inlets for secondary air and gas, thereby efficiently 

controlling the quantity of heat produced.  

20 Background Art 

general, combustion devices, such as boilers and water 

eaters, used ror heating or producing hot water are classified 

according to fuel into oil boilers, gas boilers, electric 

boilers, water heaters, etc. Various combustion devices are 

25 developed and appropriately used according to purposes thereof.



Of conventional combustion devices, a gas boiler and a 

water heater generally use a Bunsen burner or a premixed burner 

for morning gas fuel, and among them, the premixed burner 

realizes combustion by mixing gas and air at an optimum mixing 

5 ratio for combustion and supplying the mixture (air -+ gas) to a 

burner port.  

Further, the performance of the combustion device is 

typically measured by the turn-down ratio (TDR) Here, the 

turn-down ratio means 'the ratio of the maximum gas consumption 

10 to the minimum gas consumption' in a gas combustion device in 

which the quantity of gas is variably controlled. For example, 

when the maximum gas consumption is set to 24,000 kcal/h and 

the minimum gas consumption is set to 8,000 kcal/h, the turn

down ratio (TDR) is 3:1. Here, the turn-down ratio (TDR) is 

15 typically limited by the capability of t he combustion device to 

maintain a stable flame under the condition of minimum gas 

consumption.  

In the case of a gas boiler and a water heater, the 

convenience thereof when using the device for heating or for 

20 producing hot water may be increased in proportion to the 

higher value of the turn-down ratio (TDR). in other words, 

when the turn-down ratio (TDR) is low (the case in which the 

minimum gas consumption is high) and the burner is operated in 

an area with a low load of heating or hot water, the combustion 

25 device may turn on and off frequently so that the deviation 
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when controlling the temperature is increased and the 

durability of: the device is reduced. To solve the above 

problems, various technolocies have been developed to increase 

the turn-down ratios (TDR) of burners or combustion devices.  

5 Gas supply valves used in the above-mentioned modulating 

burners are classified into an electric modulating gas valve 

that is largely control led by an electric current and a 

pneumatic modulating gas valve that is controlled by an air 

pressure difference generated when air is supplied to a burner.  

10 Here, the pneumatic modulating gas valve controls the 

quantity of gas supplied to the burner by using an air pressure 

difference generated when air required for combustion is 

supplied to the burner using a blower. Here, the air and gas 

required for combustion are mixed in a gas-air mixer and then 

15 supplied to the burner as mixed gas (a mixture of air and gas) 

In the gas-air mixer of the gas burner using the pneumatic 

modulating gas valve, the turn-down ratio (TDFR) is enerallv 

limited by the relationhip between t-he gas consumption (Q) and 

the pressure difference (A P) . in a fluid, the relationship 

20 between the flow rate and the pressure difference (A P) is 

expressed by the following equation.  

That is, the pressure difference of a fluid must be 
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increased four times in order to double flow rate thereof .  

Accordingly, to set the turn-down ratio (TDIR) to 3:1 for 

instance, the ratio of the pressure dirferen.ce must be set to 

9:1. Further, to set the turn-down ratio (TDR) to 10:1 for 

5 instance, the ratio of the pressure difference must be set t'o 

100:1. However, it is impossible to infinitely increase he 

supplied pressure of gas.  

To overcome the problems experienced by the fact that it 

is impossible to increase the- supp ed pressure or gas 

10 infinitely, a method of increasing t he turn--down ratio (TDR) by 

dividing each path for suipplving air and. gas into two or more 

parts as shown in Fig. 1 and opening and closing each path for 

supplying gas to the burner was proposed.  

15 Disclosure 

Technical Problem 

Korean Patent App ication No. 2012-15100 was reviousiy 

filed by the applicant of this invention with reference to 

Fig.1, Comprising: a housing 10a proviOded with a primary gas 

20 inlet 14a and a secondary gas inlet 15a formed at one si of 

an upper portion thereof, with the interior of the housing 1)a 

beinq divided by a partition 13a into a first channel 1a and a 

second channel 12a; and an opening and closing unit 100a 

provided inside the housing 10a and commurnicating at an upper 

25 end thereof with the second gas inlet 15a so that gas can flow 
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ends is rotated by the operation of a motor 180a provided 

outside the housing 10a, thereby controlling the flow of air 

and gas by opening and closing the second channel 12a.  

However, the above-mentioned dual venturi for the 

5 combustion device is problematic in that it needs a large 

number of components, thus reducing productivity, and, 

particularly, in that the airtightness of the opening and 

closing unit that blocks or allows the flow of secondary gas 

and air is insufficient.  

10 Accordingly, the present invention has been made keeping 

in mind the above problems occurring in the related art, and at 

least preferred embodiments of the present invention aim to 

provide a dual venturi for a combustion device having a 

simplified construction capable of realizing miniaturized 

15 combustion device, improved operational reliability, easy 

production, and reduced cost. An additional or alternative aim 

of the present invention is to provide the public with a useful 

choice.  

In this specification where reference has been made to 

20 patent specifications, other external documents, or other 

sources of information, this is generally for the purpose of 

providing a context for discussing the features of the 

invention. Unless specifically stated otherwise, reference to 

such external documents or such sources of information is not 

25 to be construed as an admission that such documents or such 

5



sources of information, in any jurisdiction, are prior art or 

form part of the common general knowledge in the art.  

Technical Solution 

5 According to one aspect of the present invention, there is 

provided a dual venturi for a combustion device, the dual 

venturi comprising: a housing having at one side thereof a 

discharge part coupled to a turbo fan, and in an interior 

thereof a predetermined space for allowing gas and air to flow; 

10 an air supply unit defined in the inner side of the housing and 

divided by a first partition into a first air supply unit and a 

second air supply unit; a gas supply unit provided on one side 

of the housing and divided by a second partition into a first 

gas supply unit having a first opening so as to communicate 

15 with the first air supply unit and a second gas supply unit 

having a second opening so as to communicate with the second 

air supply unit; and an opening and closing unit configured 

such that when the combustion device needs a low quantity of 

heat, the opening and closing unit blocks both the second air 

20 supply unit and the second opening, thereby blocking the flow 

of secondary air and secondary gas, and when a high quantity of 

heat is needed, the opening and closing unit opens both the 

second air supply unit and the second opening.  

The opening and closing unit comprises: a motor provided 

25 outside the housing; a damper combined with the motor and 
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provided with at least two concave guides and convex guides on 

an inner surface thereof; a movable body having concave guides 

and convex guides that are correspondingly engaged respectively 

with the concave guides and the convex guides of the damper; 

5 and a valve body combined with a center of the movable body, 

and opening and closing the second opening in response to the 

movement of the movable body.  

In one embodiment, the movable body may further include an 

inner housing at an outer portion thereof, the inner housing 

10 guiding the movement of the movable body, and having a gas 

discharge hole at the discharge part.  

In one embodiment, the movable body may further include a 

spring, a first end of the spring being in contact with the 

outer surface of the movable body and another end of the spring 

15 being in contact with the inner surface of the inner housing so 

that the spring elastically supports the movable body.  

In one embodiment, the valve body may be made of rubber or 

silicone material so as to increase the contact force with the 

movable body.  

20 In one embodiment, the motor may be a synchronous motor.  

In one embodiment, the motor may further include a limit 

switch that rotates the damper at 90 degree angles.  

Advantageous effects 

25 The dual venturi for the combustion device according to 

7



the present invention is primarily advantageous in that the 

dual venturi can control the high quantity of heat and the low 

quantity of heat in the combustion device, thereby reducing the 

cost of fuel.  

5 Secondarily, in the dual venturi of the present invention, 

the interior of the housing is divided by the partition into 

the first channel and the second channel, and is configured 

such that only the primary air and primary gas flow in the 

first channel and only the secondary air and secondary gas flow 

10 in the second channel, so that the dual venturi can easily 

control the turn-down ratio by controlling the flow of air and 

gas in the second channel.  

Thirdly, the dual venturi of the present invention is 

configured such that the secondary gas outlet and the second 

15 channel are simultaneously opened and closed by the rotation of 

the damper, thereby the dual venturi is advantageous in that a 

structure may be significantly simplified, so that the parts 

thereof are simplified, the period of time for designing and 

manufacturing the dual venturi is reduced, and repair of the 

20 dual venturi when it is malfunctioning is simplified.  

Description of Drawings 

Fig. 1 is a cross-sectional view showing a related art; 

Fig. 2 is a perspective view illustrating a dual venturi 

25 for a combustion device according to the present invention; 
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Fig. 3 is a cross-sectional view taken along line A-A of 

Fig. 2; 

Fig. 4 is an exploded perspective view of an opening and 

closing unit shown in Fig. 3; and 

5 Figs. 5 to 8 are views illustrating the operating state of 

the dual venturi for the combustion device according to the 

present invention, in which Figs. 5 and 6 are views 

illustrating the operation when the flow of secondary air and 

gas is blocked, and Figs. 7 and 8 are views illustrating the 

10 operation when the flow of secondary air and gas is allowed.  

Mode for Invention 

Reference will now be made in greater detail to an 

exemplary embodiment of the present invention, with reference 

15 to the accompanying drawings. However, it should be understood 

that the embodiment of the present invention may be changed to 

a variety of embodiments and the scope of the present invention 

is not limited to the embodiment described hereinbelow. The 

embodiment of the present invention described hereinbelow is 

20 provided for allowing those skilled in the art to more clearly 

comprehend the present invention. Therefore, it should be 

understood that the shape, etc. of the elements shown in the 

drawings may be exaggerated to provide an easily understood 

description of the structure of the present invention. It 

25 should be noted that the same reference numerals are used 
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throughout the drawings to refer to the same or like elements.  

Further, the detailed description on conventional functions and 

elements considered to make the gist of the present invention 

unclear will be omitted.  

5 Hereinbelow, a dual venturi for a combustion device 

according to the present invention will be described in detail 

by describing a preferred embodiment of the present invention 

with reference to the accompanying drawings.  

Fig. 2 is a perspective view illustrating the dual venturi 

10 for a combustion device according to the present invention.  

Fig. 3 is a cross-sectional view taken along line A-A of Fig. 2, 

and Fig. 4 is an exploded perspective view of an opening and 

closing unit shown in Fig. 3.  

As shown in Figs. 2 to 4, the dual venturi for the 

15 combustion device according to the present invention includes a 

housing 500 that is provided with a discharge part 300 in a 

lower part thereof so that mixed gas prepared by mixing air and 

gas can be introduced into a turbo fan via the discharge part 

300 prior to being supplied to a burner.  

20 Meanwhile, an air supply unit 100 and a gas supply unit 

200 are provided in the housing 500. Here, the air supply unit 

100 is divided by a first partition 130 into a primary air 

supply unit 110 and a secondary air supply unit 120.  

Further, the gas supply unit 200 is provided on one side 

25 of the housing 500 and is divided by a second partition 230 
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into a primary gas supply unit 210 and a secondary gas supply 

unit 220. Here, the primary gas supply unit 210 is provided 

with a first opening 211 so as to communicate with the primary 

air supply unit 110, and the secondary gas supply unit 220 is 

5 provided with a second opening 221 so as to communicate with 

the secondary air supply unit 120.  

Further, an opening and closing unit 400 that can open and 

close the secondary air supply unit 120 and the secondary gas 

supply unit 220 is provided at the middle of the housing 500.  

10 If described in detail, the opening and closing unit 400 

includes: a motor 410 provided outside the housing 500; a 

damper 420 provided with at least two concave guides 421 and 

convex guides 422 on an inner surface thereof, and combined 

with the motor 410; a movable body 440 having concave guides 

15 441 and convex guides 442 that are correspondingly engaged 

respectively with the concave guides 421 and the convex guides 

422 of the damper; and a valve body 430 combined with the 

center of the movable body 440, and opening and closing the 

second opening 221 in response to movement of the movable body 

20 440.  

The movable body 440 may further include: a spring 460, a 

first end of the spring 460 being in contact with the outer 

surface of the movable body 440 and another end of the spring 

460 being in contact with the inner surface of an inner housing 

25 450 so that the spring elastically supports the movable body 
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440.  

Here, the inner housing 450 is provided outside the 

movable body 440. The inner housing 450 guides the movement of 

the movable body 440, and has a gas discharge hole 451 directed 

5 toward the discharge part 300. The inner housing 450 is fitted 

over the spring 460 so that the spring 460 can efficiently 

perform compression and expansion without being diverted from a 

designated path under the guide of the inner housing 450.  

Further, the motor 410 is preferable to be a synchronous 

10 motor, so as to reduce the production cost of the dual venturi 

by using a generally used low-cost synchronous motor.  

Further, a limit switch 411 may be combined with the motor 

410, to rotate the damper 420 at 90 degree angles.  

Further, the valve body 430 may be made of rubber or 

15 silicone material so as to increase the contact force with the 

second opening 221.  

Hereinbelow, the operation of the dual venturi for the 

combustion device according to the present invention having the 

above-mentioned construction will be described.  

20 Figs. 5 to 8 are views illustrating the operation of the 

dual venturi for the combustion device according to the present 

invention, in which Figs. 5 and 6 are views illustrating the 

operation when the flow of secondary air and gas is blocked, 

and Figs. 7 and 8 are views illustrating the operation when the 

25 flow of secondary air and gas is allowed.  
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As shown in Figs. 5 and 6, in an initial stage of the 

operation of a water heater, the tip of the convex guide 422 of 

the damper 420 comes into contact with the tip of the convex 

guide 442 of the movable body 440 so that the movable body 440 

5 moves upward. Thus, the valve body 430 of the opening and 

closing unit 400 closes the second opening 221, thereby 

blocking the flow of secondary gas and, at the same time, 

blades at both ends of the damper 420 close the secondary air 

supply unit 120, thereby blocking the flow of secondary air.  

10 Therefore, with the air flow blocked only the primary air and 

primary gas that are introduced via the primary air supply unit 

110 and the primary gas supply unit 210 are mixed together to 

be supplied to the turbo fan (the mixed gas flows upward in the 

embodiment) . Here, the mixed gas flowing into the turbo fan via 

15 the primary air supply unit 110 and the primary gas supply unit 

210 is used when the water heater needs a low quantity of heat.  

However, when the water heater needs a high quantity of 

heat, both the secondary air supply unit 120 and the secondary 

gas supply unit 220 are opened. At this time, secondary air is 

20 introduced via the secondary air supply unit 120 and secondary 

gas is introduced via the secondary gas supply unit 220 by the 

operation of the opening and closing unit 400.  

In further describing the operating state in more detail, 

when the motor 410 is powered on, the motor 410 is operated to 

25 rotate the damper 420 at a 90 degree angle, so that the convex 
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guide 422 is engaged with the concave guide 441 of the movable 

body 440 by being inserted thereinto via the rotation of the 

damper 420, and the movable body 440 moves downward, as shown 

in Figs. 7 and 8. Thus, the valve body 430 that was blocking 

5 the second opening 221 opens the second opening 221, so that 

secondary gas flowing into the secondary gas supply unit 220 is 

mixed with air that is introduced into the secondary air supply 

unit 120 via the gas discharge hole 451 of the inner housing 

450, and then supplied into the turbo fan.  

10 In other words, when the damper 420 rotates, the spring 

460 expands to produce pressure. Due to the pressure of the 

spring 460, the movable body 440 moves downward, thereby 

opening the second opening 221. Here, when the valve body 430 

moves downward, the movable body 440 that is combined with the 

15 center of the valve body 430 also moves downward so that 

secondary gas is introduced via the secondary gas supply unit 

220 and can be mixed with secondary air.  

To operate the combustion device with a low quantity of 

heat again, the motor 410 is rotated again at a 90 degree angle 

20 so that the tip of the convex guide 422 of the damper 420 comes 

into contact with the tip of the convex guide 442 of the 

movable body 440 and the movable body 440 moves upward, as 

shown in Figs. 5 and 6. Thus, the valve body 430 closes the 

second opening 221 and blocks the flow of secondary gas and, at 

25 the same time, the blades at both ends of the damper 420 close 

14



the secondary air supply unit 120, thereby blocking the flow of 

secondary air.  

As described above, the above-mentioned dual venturi of 

the present invention can selectively output low quantity of 

5 heat or high quantity of heat as desired by a combustion device 

so that the low quantity of heat or the high quantity of heat 

can be controlled as desired by a user, and thereby reducing 

the cost of fuel.  

Although the preferred embodiment of the dual venturi for 

10 the combustion device according to the present invention have 

been disclosed for illustrative purposes, those skilled in the 

art will appreciate that various modifications, additions and 

substitutions are possible, without departing from the scope 

of the invention.  

15 The term 'comprising' as used in this specification and 

claims means 'consisting at least in part of'. When 

interpreting statements in this specification and claims which 

include the term 'comprising', other features besides the 

features prefaced by this term in each statement can also be 

20 present. Related terms such as 'comprise' and 'comprised' are 

to be interpreted in a similar manner.  

15



The claims defining the invention are: 

1. A dual venturi for a combustion device, the dual 

venturi comprising: 

5 a housing having at one side thereof a discharge part 

coupled to a turbo fan, and in an interior thereof a 

predetermined space for allowing gas and air to flow; 

an air supply unit defined in the inner side of the 

housing and divided by a first partition into a first air 

10 supply unit and a second air supply unit; 

a gas supply unit provided on one side of the housing and 

divided by a second partition into a first gas supply unit 

having a first opening so as to communicate with the first air 

supply unit and a second gas supply unit having a second 

15 opening so as to communicate with the second air supply unit; 

and 

an opening and closing unit configured such that when the 

combustion device needs a low quantity of heat, the opening and 

closing unit blocks both the second air supply unit and the 

20 second opening, thereby blocking a flow of secondary air and 

secondary gas, and when a high quantity of heat is needed, the 

opening and closing unit opens both the second air supply unit 

and the second opening, wherein the opening and closing unit 

comprises: 

25 a motor provided outside the housing; 
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a damper combined with the motor, the damper being 

provided with at least two concave guides and convex guides on 

an inner surface thereof; 

a movable body having concave guides and convex guides 

5 that are correspondingly engaged respectively with the concave 

guides and the convex guides of the damper; and 

a valve body combined with a center of the movable body, 

and opening and closing the second opening in response to 

movement of the movable body.  

10 

2. The dual venturi for the combustion device according to 

claim 1, wherein the movable body further includes an inner 

housing at a position outside the movable body, the inner 

housing guiding the movement of the movable body and having a 

15 gas discharge hole directed toward the discharge part.  

3. The dual venturi for the combustion device according to 

claim 2, wherein the movable body further includes a spring, a 

first end of the spring being in contact with an outer surface 

20 of the movable body and another end of the spring being in 

contact with an inner surface of the inner housing so that the 

spring elastically supports the movable body.  

4. The dual venturi for the combustion device according to 

25 claim 1, wherein the valve body is made of rubber or silicone 

17



material so as to increase a contact force with the movable 

body.  

5. The dual venturi for the combustion device according to 

5 claim 1, wherein the motor is a synchronous motor.  

6. The dual venturi for the combustion device according to 

claim 1 or 5, wherein the motor further includes a limit switch 

to rotate the damper at 90 degree angles.  
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