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Technical Field Technical Field Technical Field Technical Field     5 

[0001]  [0001]  [0001]  [0001]  The present invention relates to a furnace-heating combustion 

apparatus comprising: an air box connected to a furnace wall to be 

communicated with a flame passing hole formed in the furnace wall, the air 

box including a cylindrical tube section on the side of the furnace wall and 

receiving supply of combustion air from a combustion air supplying means; and 10 

an elongate burner in the form of a double-tube having, at the center portion 

thereof, a fuel conduit for flowing gas fuel and having, at the outer 

circumferential portion thereof, a primary air conduit for flowing primary air, 

the elongate burner being provided to extend through a rear wall portion of the 

air box disposed away from the furnace wall, wherein a leading end portion of 15 

the burner is disposed inside the air box in such a manner that a secondary air 

conduit for flowing air present inside the air box as secondary air is formed 

between the outer circumferential face of the leading end portion of the burner 

and an inner circumferential face of the tube section.    

 20 

Background ArtBackground ArtBackground ArtBackground Art    

[0002]  [0002]  [0002]  [0002]  Such furnace-heating combustion apparatus as described above is for 

use in heating various types of furnaces such as a melting furnace for melting 

an object to be melted such as glass, metal or the like or a heating furnace for 

heating an object to be heated such as a forged article.   25 

 As an example of such furnace-heating combustion apparatus as above, 

there is known one configured as follows.  In this known apparatus, the 

burner includes a fuel-supply tubular body provided along the whole length of 

the burner and forming a fuel conduit and an air-supply tubular body disposed 

to surround an area from a position located outside an air box to a leading end 30 

portion and forming a primary air conduit between the fuel-supply tubular 

body and the air-supply tubular body and forming also a secondary air conduit 

between the air-supply tubular body and a tube section of the air box.  And, 

an amount of combustion air from a blower as a combustion air supplying 

means is supplied to the air box and also to a portion of the air-supply tubular 35 

body located outside the air box (see e.g. Patent Document 1).   
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Prior APrior APrior APrior Arrrrt Document t Document t Document t Document     

PatenPatenPatenPatent Document t Document t Document t Document     

[0003]  [0003]  [0003]  [0003]  Patent Document 1:  Japanese Unexamined Patent Application 

Publication No. 2002-13704 (Figs. 1 through 3).   
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Object to be Achieved by Invention Object to be Achieved by Invention Object to be Achieved by Invention Object to be Achieved by Invention     

[0004]  [0004]  [0004]  [0004]  With the conventional furnace-heating combustion apparatus, the 

burner portion located outside the air box of the burner is provided as a 

double-tube construction having a large diameter.  Hence, the apparatus 10 

suffers the inconvenience of requiring large space for its installment.  Further, 

as the combustion air from the blower is supplied not only to the air box, but 

also to the portion of the air-supply tubular body which is located outside the 

air box, the apparatus suffers the further inconveniences of the configuration 

for supplying combustion air to the burner being complicated and of requiring 15 

large installment space outside the furnace.   

 Namely, the space outside the furnace is to be utilized for various 

purposes, e.g. as a working space for effecting a maintenance work or the like.  

Hence, it is desired that various devices or components to be disposed in this 

space be formed compact.  Yet, with the conventional furnace-heating 20 

combustion apparatus, the configuration is complicated and also it requires 

large installment space outside the furnace.  Hence, there is a need for its 

compactization.  

[0005]  [0005]  [0005]  [0005]  Moreover, with such furnace-heating combustion apparatus as above, 

there is a desire for possibility of adjustment of a ratio between the amount of 25 

primary air flowing through a primary air conduit and the amount of 

secondary air flowing through a secondary air conduit for allowing adjustment 

of combustion-flame forming state.  For instance, it desired to be able to 

switch over the state of combustion according to the use situation, between a 

combustion state wherein gas fuel discharged from the fuel conduit is used for 30 

a primary combustion sufficiently with a sufficient amount of primary air and 

for a secondary combustion with a second air and a further combustion state 

wherein the fuel gas is used for a primary combustion with relatively less 

amount of primary air and for a secondary combustion sufficiently with a 

secondary air.  35 

 And, with the conventional furnace-heating combustion apparatus, in 
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order to provide the above ability to adjust the ratio between the amount of 

primary air flowing through the primary air conduit and the amount of 

secondary air flowing through the secondary air conduit, this was realized in 

general by provide an air-flow adjusting damper in a conduit for supplying the 

combustion air from the blower to the air box or in a conduit for supplying the 5 

combustion air from the blower to the air-supply tubular body.  However, if 

the damper is to be provided as above, this would lead to further increase in 

the installment space outside the furnace.  

[0006]  [0006]  [0006]  [0006]  The present invention has been made in view of the above-described 

state of the art and its object is to provide a furnace-heating combustion 10 

apparatus that allows adjustment of a ratio between the amount of primary air 

flow flowing through a primary air conduit and the amount of secondary air 

flow flowing through a secondary air conduit and that also allows 

simplification of its configuration as well as reduction in its installment space 

outside the furnace.   15 

 

Means for Achieving the ObjMeans for Achieving the ObjMeans for Achieving the ObjMeans for Achieving the Object ect ect ect     

[0007]   [0007]   [0007]   [0007]   A furnace-heating combustion apparatus according to the present 

invention comprises:  

 an air box connected to a furnace wall to be communicated with a flame 20 

passing hole formed in the furnace wall, the air box including a cylindrical tube 

section on the side of the furnace wall and receiving supply of combustion air 

from a combustion air supplying means; and  

 an elongate burner in the form of a double-tube having, at the center 

portion thereof, a fuel conduit for flowing gas fuel and having, at the outer 25 

circumferential portion thereof, a primary air conduit for flowing primary air, 

the elongate burner being provided to extend through a rear wall portion of the 

air box disposed away from the furnace wall;  

 wherein a leading end portion of the burner is disposed inside the air 

box in such a manner that a secondary air conduit for flowing air present 30 

inside the air box as secondary air is formed between the outer circumferential 

face of the leading end portion of the burner and an inner circumferential face 

of the tube section;  

 wherein the primary air conduit included in the burner is provided at 

the leading end portion of the burner in such a manner as to introduce the air 35 

present inside the air box and cause it to flow toward the leading end portion, 
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the leading end portion of the burner having a larger diameter than the other 

portion of the burner; and  

 wherein a burner supporting means is provided for supporting the 

burner with allowing adjustment of its position in the longitudinal direction 

relative to the rear wall portion of the air box, so as to variably adjust a ratio 5 

between the amount of primary air flowing through the primary air conduit 

and the amount of secondary air flowing through the secondary air conduit.   

[0008[0008[0008[0008]  ]  ]  ]  Namely, a portion of combustion air supplied from a combustion air 

supplying means is introduced from a rear end portion of the primary air 

conduit disposed inside the air box to flow through this primary air conduit as 10 

primary air.  Also, a portion of combustion air supplied from the combustion 

air supplying means to the air box is caused to flow as secondary air through a 

second air conduit formed between the outer circumferential face of the leading 

end portion of the burner located inside the air box and the inner 

circumferential face of the tube section of the air box.  Hence, the gas fuel 15 

flowing through the fuel conduit and discharged from the leading end of this 

fuel conduit is mixed with the primary air and the second air and combusted 

together.   

[0009]  [0009]  [0009]  [0009]  Further, the position of the burner is adjusted in the longitudinal 

direction relative to the rear wall portion of the air box thereby to variably 20 

adjust the ratio between the amount of primary air flowing through the 

primary air conduit and the amount of secondary air flowing through the 

secondary air conduit.  With this, the combustion state or mode of the burner 

can be switched over according to the use condition, e.g. between a combustion 

state wherein gas fuel discharged from the fuel conduit is used in a primary 25 

combustion sufficiently with a sufficient amount of primary air and a 

secondary combustion with a second air concurrently and a further combustion 

state wherein the fuel gas is used in a primary combustion with relatively less 

amount of primary air and a secondary combustion sufficiently with a 

secondary air concurrently.    30 

[0010[0010[0010[0010] ] ] ]     That is, by adjusting the position of the burner along the longitudinal 

direction relative to the rear wall portion of the air box, it is possible to vary 

the amount of the leading end portion of the burner to be inserted into the tube 

section of the air box.  And, in response to such change in the insertion 

amount of the burner leading end portion into the tube section of the air box, 35 

there occurs corresponding change in the flow resistance of the secondary air 
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conduit formed between the outer circumferential face of the leading end 

portion of the burner and the inner circumferential face of the tube section.  

As a result, for the combustion air supplied into the air box, the ratio between 

the amount of the primary air flowing through the primary air conduit and the 

amount of the secondary air flowing through the secondary air conduit is 5 

adjustably varied.   

[0011]  [0011]  [0011]  [0011]  And, since the portion of the burner located outside the air box forms 

the fuel conduit for flowing gas fuel, but need not form the primary air conduit, 

this portion can have a smaller diameter, whereby reduction of the installment 

space for the burner outside the furnace is made possible.   10 

 Moreover, while the arrangement provides the ability of adjustably 

varying the ratio between the amount of primary air flowing through the 

primary air conduit and the amount of secondary air flowing through the 

secondary air conduit, the arrangement requires, outside the furnace, only 

provision of the conduit for guiding combustion air from the combustion air 15 

supplying means to the air box. Hence, the configuration for supplying 

combustion air can be simplified and reduction is made possible in the 

installment space required for disposing this configuration for feeding 

combustion air outside the furnace.  

[0012]  [0012]  [0012]  [0012]  Further, the arrangement for supporting the burner 20 

position-adjustably in its longitudinal direction relative to the rear wall portion 

of the air box is realized by a simple configuration.  Also, as the rear wall 

portion of the air box is cooled by ambient air, it is possible to restrict the 

supporting means for supporting the burner to the rear wall portion of the air 

box being heated and damaged by combustion heat .  Consequently, the ability 25 

of position adjustment of the burner along its longitudinal direction can be 

maintained for a long period of time.  

[0013]  [0013]  [0013]  [0013]  Namely, for the purpose of adjustment of the ratio between the 

amount of primary air flowing through the primary air conduit provided at the 

leading end portion of the burner and the amount of secondary air flowing 30 

through the secondary air conduit formed between the outer circumferential 

face of the leading end portion of the burner and the inner circumferential face 

of the tube section, it is conceivable to form separately a conduit for guiding 

combustion air supplied from the combustion air supplying means into the air 

box to the primary air conduit and a conduit for guiding it to the secondary air 35 

conduit and to provide a damper inside the air box for adjusting the amounts of 
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air to be guided from inside the air box to these respective conduits.  However, 

with this conceivable arrangement, since the inside of the air box is divided for 

separate conduits formation and a damper is mounted inside the air box, the 

construction tends to be complicated.  Further, since the damper is mounted 

inside the air box which is heated to a high temperature by combustion heat, 5 

this damper will be heated and damaged, so that it cannot be used favorably 

for a long period of time.  

[0014]  [0014]  [0014]  [0014]   In short, according to the present invention, it is possible to provide a 

furnace-heating combustion apparatus that has the ability to adjust the ratio 

between the amount of primary air flowing through the primary air conduit 10 

and the amount of secondary air flowing through the secondary air conduit and 

that also can realize simplification of the configuration therefor as well as 

reduction in the installment space outside the furnace and that further can be 

used favorably for an extended period of time.  

[0015]  [0015]  [0015]  [0015]  According to an embodiment of the present invention; 15 

 there is provided a fuel adjusting means for adjustably varying the 

amount of gas fuel to be supplied to the burner; and  

 the combustion air supplying means is capable of adjustably varying 

the supply amount of combustion air.  

[0016]  [0016]  [0016]  [0016]  Namely, as the amount of gas fuel to be supplied to the burner is 20 

adjusted by the fuel adjusting means and the supply amount of combustion air 

to be supplied from the combustion air supplying means is adjustably varied in 

accordance with this gas fuel supply amount adjustment, it becomes possible to 

vary the combustion amount of gas fuel while maintaining the condition for 

supplying the amount of air required for combustion of the supplied gas.  25 

[0017]  [0017]  [0017]  [0017]  And, by adjusting the ratio between the amount of primary air flowing 

through the primary air conduit and the amount of secondary air flowing 

through the secondary air conduit in accordance with such variation of fuel gas 

combustion amount as above, it becomes possible to switch over, according to 

the use situation, between a combustion state wherein a large amount of gas 30 

fuel is subject to primary combustion with sufficient primary air and to 

secondary combustion with secondary air and a combustion state wherein the 

gas fuel is subject to primary combustion with a relatively small amount of 

primary air and to secondary combustion with sufficient secondary air, etc.   

[0018]  [0018]  [0018]  [0018]  Therefore, it is possible to provide a furnace-heating combustion 35 

apparatus that allows switchover of various combustion states with varying 
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the combustion amount.   

[0019]  [0019]  [0019]  [0019]  According to an embodiment of the present invention:  

 the burner includes:  

  a fuel-supply tubular body provided over the whole length of the 

burner and forming the fuel conduit,  5 

  a tubular conduit-forming body disposed to surround the 

leading end portion of the tubular body and forming the primary air conduit 

between this conduit-forming body and the tubular body and forming also the 

secondary air conduit between this conduit-forming body and the tube section 

of the air box, and  10 

  a flame stabilizing baffle disposed between a rear end portion of 

the conduit-forming body and the fuel-supply tubular body and defining an air 

passing hole for introducing the primary air.   

[0020]  [0020]  [0020]  [0020]  Namely, the burner is configured to have its conduit-forming body 

surround the leading end portion of the fuel-supply tubular body forming the 15 

fuel conduit.   

 And, since there is provided a flame stabilizing baffle disposed between 

a rear end portion of the conduit-forming body and the fuel-supply tubular 

body and defining an air passing hole for introducing the primary air, when the 

gas combustion amount is small, the gas fuel can be combusted in a favorable 20 

manner with flame being stabilized by the flame stabilizing baffle.  

 Further, when the gas combustion amount is large, a large amount of 

gas fuel can be combusted with flame being stabilized at the tube section of the 

air box.  

 As described above, gas fuel can be combusted with changing the mode 25 

of flame stabilization between the case of large gas combustion amount and 

small gas combustion amount.  Therefore, even if the gas combustion amount 

is varied over a wide range, combustion can take place in a favorable manner.  

In other words, the gas combustion amount can be varied over a wide range.  

[0021]  [0021]  [0021]  [0021]  Therefore, it is possible to provide a furnace-heating combustion 30 

apparatus that allows changing of gas combustion amount over a wide range.  

[0022]  [0022]  [0022]  [0022]  According to an embodiment of the present invention, to the rear wall 

portion of the air box, there is mounted a tubular burner support body to which 

the burner is engaged to be movable along the longitudinal direction; and there 

is provided a positioning body capable of switching over between a 35 

position-fixed state in which the burner is fixed in position relative to the 
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burner support body and a released state in which the position fixing is 

released; and  

 said burner supporting means comprises a means for causing the 

burner support body to support the burner with the burner being movable 

along the longitudinal direction and causing the positioning body to 5 

position-fix the longitudinal movement of the burner. 

[0023]  [0023]  [0023]  [0023]  That is, through a procedure of switching the positioning body to the 

released state for releasing the position fixing of the burner and adjustably 

moving the burner along the longitudinal direction relative to the tubular 

burner support body provided to the rear wall portion of the air box and 10 

bringing the positioning body to the position fixing state, it is possible to adjust 

the longitudinal position of the burner, namely, the ratio between the amount 

of primary air flowing through the primary air conduit and the amount of 

secondary air flowing through the secondary air conduit.  

 Incidentally, the positioning body can be a pressing bolt threadingly 15 

engageable with the burner support body along its radial direction for pressing 

the outer face of the burner.   

[0024]  [0024]  [0024]  [0024]  As described above, the adjustment of longitudinal movement of the 

burner is realized by the simple arrangement of providing a tubular burner 

support body and a positioning body.  Hence, through the simplification of the 20 

burner supporting means, the whole arrangement can be formed simple.  

[0025]  [0025]  [0025]  [0025]  Further, providing the tubular burner support body to the rear wall 

portion of the air box can be readily done also to an existing air box.  Hence, it 

is possible to modify an existing apparatus to include a burner supporting 

means.  Namely, it is possible to retrofit an existing apparatus into the 25 

inventive apparatus.  

[0026]  [0026]  [0026]  [0026]  Therefore, it is possible to provide a furnace-heating combustion 

apparatus that allows not only simplification of the whole arrangement but 

also retrofitting an existing apparatus into the inventive apparatus.  

[0027]  [0027]  [0027]  [0027]  According to an embodiment of the present invention, preferably,  30 

 there is provided a preheating means for preheating the combustion air 

supplied from the combustion air supplying means with exhaust gas 

discharged from inside the furnace.  

[0028]  [0028]  [0028]  [0028]  Namely, as the preheating means preheats the combustion air 

supplied from the combustion air supplying means with exhaust gas 35 

discharged from inside the furnace, the inside of the furnace can be heated to a 
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high temperature in an efficient manner.  

 Incidentally, in case the combustion air is preheated as described above, 

the temperature of the inside of the air box becomes even higher.  However, 

since the rear wall portion of the air box is cooled by ambient air, even when 

the combustion air is preheated, it is still possible to restrict heating and 5 

resultant damaging of the supporting means for supporting the burner to the 

rear wall portion of the air box, so that the longitudinal position adjustment of 

the burner can be made in a favorable manner for an extended period of time.  

[0029]  [0029]  [0029]  [0029]  Consequently, there can be provided a furnace-heating combustion 

apparatus that can heat the inside of the furnace to a high temperature in an 10 

efficient manner.   

  

Brief Description of the Drawings Brief Description of the Drawings Brief Description of the Drawings Brief Description of the Drawings     

[0030]  [0030]  [0030]  [0030]  [Fig.1] is a schematic side view of a furnace-heating combustion 

apparatus,  15 

 [Fig. 2] is a cutaway side view of a burner mount portion,  

 [Fig. 3] is a cutaway side view of the burner mount portion,  

 [Fig. 4] is a side view in vertical section of a leading end portion of the 

burner,  

 [Fig. 5] is a front view in vertical section of the leading end portion of 20 

the burner, and  

 [Fig. 6] is a rear view in vertical section of a base end portion of the 

burner.  

 

Mode of Embodying the Invention Mode of Embodying the Invention Mode of Embodying the Invention Mode of Embodying the Invention         25 

    

[003[003[003[0031] 1] 1] 1]     [Embodiment] [Embodiment] [Embodiment] [Embodiment]  

 Next, an embodiment of a furnace-heating combustion apparatus 

relating to the present invention will be described with reference to the 

accompanying drawings.  30 

 The furnace-heating combustion apparatus according to the instant 

embodiment is exemplified for use in heating a glass melting furnace G as 

shown in Fig. 1.  

 That is, the glass melting furnace G is configured to include a melting 

tank 2 at the lower portion of the inside of a furnace body 1. And, the 35 

furnace-heating combustion apparatus is configured to combust gas fuel in 
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such a manner that a laterally (i.e. horizontally) oriented flame F is formed in 

the interior of the furnace upwardly of the melting tank 2.   

[0032]  [0032]  [0032]  [0032]  The furnace-heating combustion apparatus, as shown also in Fig. 2, 

includes an elongate burner B having a double-tube having, at its center 

portion, a fuel conduit R for flowing gas fuel and having, at its outer 5 

circumferential portion, a primary air conduit A1 for flowing primary air, an 

air box 4 connected to a furnace wall 1A of a furnace body 1 to be 

communicated with a flame passing hole 3 defined in the furnace wall 1A, and 

a blower fan K as a combustion air supplying means for supplying combustion 

air to the air box 4 through an air conduit 6.  10 

 The air conduit 6 incorporates a heat exchanger unit E as a preheating 

means for preheating the combustion air supplied from the  blower fan K with 

exhaust gas discharged from the inside of the furnace, so that the combustion 

air is preheated to e.g. 600℃ thereby to achieve an in-furnace temperature of 

1000℃.  15 

[003[003[003[0033]  3]  3]  3]  The air box 4, as a whole, has a tubular structure disposed under a 

transversely laid posture (i.e. horizontally extending posture) and has its rear 

portion closed at a rear wall portion 4A located on the side away from the 

furnace wall 1A.  And, a combustion air inlet opening 5 is formed at its upper 

portion.  And, the leading end portion of the air box 4 on the side adjacent the 20 

furnace wall is configured as a cylindrical tube section T connected to the 

furnace wall 1A.  Here, the tube section T is defined as a tubular portion 

disposed between the outer face of the furnace wall 1A and a point of a 

combustion air inlet opening 5 closest to the outer face of the furnace wall 1A.   

[0024]  [0024]  [0024]  [0024]  As shown in Fig. 2 and Fig. 3, the burner B is disposed to extend 25 

through the rear wall portion 4A of the air box 4, and is disposed inside the air 

box T, with its leading end portion forming, between its outer circumferential 

face and the inner circumferential face of the tube section T of the air box 4, a 

secondary air duct A2 for flowing an amount of air present inside the air box as 

secondary air.   30 

    And, the leading end portion of the burner B has a larger diameter 

than the other portion of the burner B.  A primary air conduit A1 included in 

the burner B is provided, at the leading end portion of the burner B, in such a 

manner that the air inside the air box is introduced through a rear end portion 

of a conduit forming body 8 to be explained later and is caused to flow toward 35 

the leading end portion.  
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[0035] [0035] [0035] [0035]     Referring additionally to the burner B with reference to Figs. 4 and 5, 

the burner B includes a fuel-supply tubular body 7 provided over the whole 

length of the burner B and forming the fuel conduit R, a tubular 

conduit-forming body 8 disposed to surround the leading end portion of the 

tubular body 7 and forming the primary air conduit A1 between this 5 

conduit-forming body 8 and the tubular body 7 and forming also the secondary 

air conduit A2 between this conduit-forming body 8 and the tube section T of 

the air box 4 and a flame stabilizing baffle 9 disposed between a rear end 

portion of the conduit-forming body 8 and the tubular body 7 and defining air 

passing holes S for introducing the primary air.   10 

[0[0[0[0036]  036]  036]  036]  The tubular body 7 includes a base end side tubular body 7A, an 

intermediate tubular body 7B fitted on the leading end of this base end side 

tubular body 7A and a leading end tubular body 7C connected to the 

intermediate tubular body 7B.  To the rear end portion of the base end side 

tubular body 7A, there is connected a gas fuel supply tube 10 for supplying gas 15 

fuel.   

 Incidentally, the intermediate tubular body 7B, the leading end tubular 

body 7C and the flame stabilizing baffle 9 are formed integral as a nozzle and 

the intermediate tubular body 7B of the nozzle is threadingly fitted on the base 

end side tubular body 7A.  20 

 Incidentally, the gas fuel supply tube 10 is comprised of a flexible tube 

to be flexible for allowing position adjustment of the burner B along its 

longitudinal direction.   

[0037]  [0037]  [0037]  [0037]  The flame stabilizing baffle 9 is comprised of an annular plate body 9A 

fitted on the leading end tubular body 7C of the tubular body 7 and a plurality 25 

of support bodies 9B spaced from each other along the outer circumferential 

direction of the plate body 9A and connecting this plate body 9A with the 

conduit forming body 8.  And, an air passing hole S is formed between the 

plate body 9A and the conduit forming body 8 and between adjacent support 

bodies 9B.  30 

 Incidentally, in the inner peripheral edge portion and the outer 

peripheral edge portion of the plate body 9A, there are formed cooling holes U 

for flowing air for cooling for the purpose of preventing burn of the flame 

stabilizing baffle 9.  Further, in the leading end tubular body 7C adjacent the 

plate body 9A, a plurality of discharge holes 14 for discharging gas fuel into the 35 

primary air conduit A1 are formed to be spaced apart from each other along the 
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circumferential direction so as to improve the flame stabilizing performance.  

[0038[0038[0038[0038]  ]  ]  ]  As shown in Fig. 1, a fuel adjusting valve V is provided as a fuel 

adjusting means for variably adjusting the amount of gas to be supplied to the 

burner B.  Also, the blower fan K is configured to be capable of variably 

adjusting its rotational speed so as to variably adjust the combustion air 5 

supply amount.  

 To the fuel adjusting valve V and the blower fan K, there is connected a 

controlling means H for controlling these components.  This controlling means 

H is configured to effect an opening degree adjustment of the fuel adjusting 

valve V and the speed adjustment of the blower fan K in order to supply the 10 

burner B with an amount of fuel corresponding to a combustion amount set by 

a combustion amount setter W and to supply the air box 4 with an amount of 

combustion air corresponding to the set combustion amount.  The controlling 

means H includes a CPU, a memory, a communication unit and stores in its 

memory an algorithm for executing the functions provided in the controlling 15 

means H.   

[0039]  [0039]  [0039]  [0039]  As shown in Fig. 2, Fig. 3 and Fig. 6, a burner supporting means D is 

provided for supporting the burner B to the rear wall portion 4A of the air box 4, 

with allowing adjustment of its position along the longitudinal direction in 

order to variably adjust the ratio between the amount of primary air flowing 20 

through the primary air conduit A1 and the amount of secondary air flowing 

through the secondary air conduit A2.  

 Referring thereto more particularly, to the rear wall portion 4A of the 

air box 4, there is mounted a tubular burner support body 12 to which the 

burner B is engaged to be movable along its longitudinal direction, with an 25 

annular plate portion 12A attached to its outer side being fixed to the rear wall 

portion 4A by means of bolts.  And, each as a positioning body capable of 

switching over a position fixing state for fixing the burner in position relative 

to the burner support body 12 and a releasing state for releasing the position 

fixation, there are provided pressing bolts 13 threadingly engaged with the 30 

burner support body 12 to be movable along its radial direction so as to press 

the outer face of the burner.  

 And, the burner supporting means D is configured as a means for 

supporting the burner B with allowing this burner B to be movable along its 

longitudinal direction and position-fixing the movement of the burner B along 35 

the longitudinal direction by the pressing bolts 13.    
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[0040]  [0040]  [0040]  [0040]  Incidentally, though not exemplified, in the outer face of the tubular 

body 7 of the burner B, there are provided indices spaced apart along its 

longitudinal direction.  In operation, by confirming the position of the burner 

B in the longitudinal direction relative to the burner support body 12 with 

using these indices as reference, it is possible to recognize the amount of 5 

insertion of the leading end portion of the burner B into the tube section T of 

the air box 4.  

[0041]  [0041]  [0041]  [0041]  Incidentally, as shown in Fig. 2, in the instant embodiment, there is 

shown an exemplary arrangement as follows.  Namely, the inner diameter of 

the tube section T of the air box 4 is 200 mm.  The outer diameter of the 10 

leading end portion of the burner B, that is, the outer diameter Q of the conduit 

forming body 8 is about 190 mm.  The length M of the conduit forming body 8 

is about 110 mm.  The inner diameter N of the leading end tubular body 7C of 

the tubular body 7 is 80 mm.  The length L of the tube section T is about 200 

mm.  However, the sizes of the respective portions can vary in many ways as 15 

needed.   

 Yet, it is preferred that the ratio of the outer diameter Q of the conduit 

forming body 8 relative to the inner diameter P of the tube section T (Q/P) be 

set to from 0.8 to 0.95.  And, it is also preferred that the length M of the 

conduit forming body 8 be set to a length ranging from 1/2 to 3/4 of the inner 20 

diameter P of the tube section T.   

[0042]  [0042]  [0042]  [0042]  Further, in the instant embodiment, the flow rate of the gas fuel is set 

to the range from 50 to 100 Nm3/H.  And, in correspondence therewith, the 

flow rate of the combustion air is set to the range from about 600 to 1200 

Nm3/H. And, through the longitudinal position adjustment of the burner B, the 25 

insertion length of the leading end portion of the burner B into the tube section 

T is varied over the range between the state wherein the entire leading end 

portion of the burner B is inserted into the tube section T as shown in Fig. 2 

and a further state wherein a half of the length M of the leading end portion of 

the burner B is inserted into the tube section T.   30 

[00[00[00[0043]  43]  43]  43]  Next, an example of method of operating the furnace-heating 

combustion apparatus described above will be explained.  

 When the gas fuel supply amount is small, that is, when the flow rate 

of the gas fuel is small, there is provided the state wherein the entire leading 

end portion of the burner B is inserted into the tube section T to make it more 35 

difficult for the combustion air to flow through the secondary air conduit A2, 
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whereby the combustion air is caused to flow sufficiently through the primary 

air conduit A1 and the gas fuel can be combusted with effective flame 

stabilization by the flame stabilizing baffle 9.  

[0044]  [0044]  [0044]  [0044]  On the other hand, when the gas fuel supply amount is large, that is, 

when the flow rate of the gas fuel is large, there is provided the state wherein 5 

the half of the length M of the leading end portion of the burner B is inserted 

into the tube section T to make it easier for the combustion air to flow through 

the secondary air conduit A2, whereby the combustion air is caused to flow 

sufficiently through the secondary air conduit A2 and the gas fuel can be 

combusted with effective flame stabilization at the tube section T of the air box 10 

4.  

 Incidentally, in the case of this operation method, the length of the 

flame F becomes longer or shorter depending on the amount of gas fuel supply, 

but regardless of the varying supply amount of the gas fuel, the temperature of 

the leading end portion of the flame F can be rendered high.  15 

 

[0045]  [Other Embodiments] [0045]  [Other Embodiments] [0045]  [Other Embodiments] [0045]  [Other Embodiments]     

    Next, other embodiments will be described.  

(1)  In the foregoing embodiment, there was exemplified a case wherein the 

inventive furnace-heating combustion apparatus is applied to a glass melting 20 

furnace G. However, the furnace-heating combustion apparatus according to 

the present invention may be applied to various kinds of heating furnace such 

as a forging furnace, etc.   

[0046]  [0046]  [0046]  [0046]  (2)  In the foregoing embodiment, there was exemplified a case 

wherein the burner supporting means D is constituted of the tubular burner 25 

support body 12 to which the burner B is engaged to be movable along the 

longitudinal direction and the positioning body 13.  However, the specific 

configuration of the burner supporting means D can vary in many ways as 

needed.  For instance, if the friction between the burner support body12 and 

the burner B is sufficiently large, the positioning body is not absolutely needed.  30 

Further, as the positioning body, it is possible to utilize resin, rubber disposed 

between the burner support body 12 and the burner B or other material that 

increases the friction coefficient.   

[0047]  [0047]  [0047]  [0047]  (3)  In the foregoing embodiment, there was exemplified a case 

wherein the insertion length of the leading end portion of the burner B into the 35 

tube section T is varied over the range between the state wherein the entire 
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leading end portion of the burner B is inserted into the tube section T and the 

further state wherein a half of the length M of the leading end portion of the 

burner B is inserted into the tube section T.  However, the range of varying 

the insertion length of the leading end portion of the burner B into the tube 

section T through adjustment of the longitudinal position of the burner B can 5 

vary in many ways depending on the purpose of use.  For instance, the length 

may be varied over the range between the state wherein the entire leading end 

portion of the burner B is inserted into the tube section T and a further state 

wherein only the leading end portion of the burner B is inserted into the tube 

section T.   10 

[0048]  [0048]  [0048]  [0048]  (4)  In the foregoing embodiment, there was exemplified a case 

wherein the flame passing hole 3 is formed with a greater diameter on the 

inner side of the furnace. However, the shape of the flame passing hole 3 can 

vary in many ways, such as a straight cylindrical shape.  Further, in the 

foregoing embodiment, there was exemplified a case wherein the flame passing 15 

hole 3 is formed in the furnace wall 1A.  In general, however, a burner tile 

defining the flame passing hole 3 will be provided in the furnace wall 1A.  

[0049]  [0049]  [0049]  [0049]  (5)  In the foregoing embodiment, there was exemplified a case 

wherein one burner B is provided for the furnace body 1.  In general, however, 

a plurality of burners B will be provided for the furnace body 1.  20 

 And, in case a plurality of burners B are provided, it is not absolutely 

needed to adjust the combustion amount of the plurality of burners B 

altogether in a same way, but the burners B may be adjusted to effect 

combustion with different combustion amounts.  

[0050]  [0050]  [0050]  [0050]  (6)  In the foregoing embodiment, there was exemplified a case 25 

wherein the flame stabilizing baffle 9 is constituted of the plate body 9A and 

the support bodies 9B.  However, the specific configuration of the flame 

stabilizing baffle 9 may vary in many ways.  For instance, the flame 

stabilizing baffle 9 may be comprised of a single plate-like body defining the air 

passing holes S provided by cutting-out of the outer circumferential portion or 30 

hole forming.  

 

Industrial Application Industrial Application Industrial Application Industrial Application     

[0051]  [0051]  [0051]  [0051]  The furnace-heating combustion apparatus according to the present 

invention may be used for heating various types of furnaces such as a melting 35 

furnace for melting an object to be melted such as glass, metal or the like or a 
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heating furnace for heating an object to be heated such as a forged article.   

 

DescriptDescriptDescriptDescription of Reference Marks/Numeralsion of Reference Marks/Numeralsion of Reference Marks/Numeralsion of Reference Marks/Numerals    

[0052]  [0052]  [0052]  [0052]  1A  furnace wall 

 3 flame passing hole 5 

 4 air box 

 4A rear wall portion  

 7 tubular body 

 8 conduit forming body 

 9 flame stabilizing baffle  10 

 12 burner support body 

 13 positioning body 

 A1 primary air conduit 

 A2 secondary air conduit 

 B burner 15 

 D burner supporting means 

 K combustion air supplying means 

 R fuel conduit 

 S air passing hole 

 T tube section  20 

 V combustion adjusting means  
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CLAIMSCLAIMSCLAIMSCLAIMS    

    

    1.  A furnace-heating combustion apparatus comprising:  

 an air box connected to a furnace wall to be communicated with a flame 

passing hole formed in the furnace wall, the air box including a cylindrical tube 5 

section on the side of the furnace wall and receiving supply of combustion air 

from a combustion air supplying means; and  

 an elongate burner in the form of a double-tube having, at the center 

portion thereof, a fuel conduit for flowing gas fuel and having, at the outer 

circumferential portion thereof, a primary air conduit for flowing primary air, 10 

the elongate burner being provided to extend through a rear wall portion of the 

air box disposed away from the furnace wall;  

 wherein a leading end portion of the burner is disposed inside the air 

box in such a manner that a secondary air conduit for flowing air present 

inside the air box as secondary air is formed between the outer circumferential 15 

face of the leading end portion of the burner and an inner circumferential face 

of the tube section;  

 wherein the primary air conduit included in the burner is provided at 

the leading end portion of the burner in such a manner as to introduce the air 

present inside the air box and cause it to flow toward the leading end portion, 20 

the leading end portion of the burner having a larger diameter than the other 

portion of the burner; and  

 wherein a burner supporting means is provided for supporting the 

burner with allowing adjustment of its position in the longitudinal direction 

relative to the rear wall portion of the air box, so as to variably adjust a ratio 25 

between the amount of primary air flowing through the primary air conduit 

and the amount of secondary air flowing through the secondary air conduit.   

 

 2. The furnace-heating combustion apparatus according to claim 1, 

wherein:  30 

 there is provided a fuel adjusting means for adjustably varying the 

amount of gas fuel to be supplied to the burner; and  

 the combustion air supplying means is capable of adjustably varying 

the supply amount of combustion air.  

 35 

 3. The furnace-heating combustion apparatus according to claim 2, 
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wherein:  

 the burner includes:  

  a fuel-supply tubular body provided over the whole length of the 

burner and forming the fuel conduit,  

  a tubular conduit-forming body disposed to surround the 5 

leading end portion of the tubular body and forming the primary air conduit 

between this conduit-forming body and the tubular body and forming also the 

secondary air conduit between this conduit-forming body and the tube section 

of the air box, and  

  a flame stabilizing baffle disposed between a rear end portion of 10 

the conduit-forming body and the fuel-supply tubular body and defining an air 

passing hole for introducing the primary air.   

 

 4. The furnace-heating combustion apparatus according to any 

one of claims 1-3, wherein:  15 

 to the rear wall portion of the air box, there is mounted a tubular 

burner support body to which the burner is engaged to be movable along the 

longitudinal direction;  

 there is provided a positioning body capable of switching over between 

a position-fixed state in which the burner is fixed in position relative to the 20 

burner support body and a released state in which the position fixing is 

released; and  

 said burner supporting means comprises a means for causing the 

burner support body to support the burner with the burner being movable 

along the longitudinal direction and causing the positioning body to 25 

position-fix the longitudinal movement of the burner. 

 

 5. The furnace-heating combustion apparatus according to any 

one of claims 1-3, wherein there is provided a preheating means for preheating 

the combustion air supplied from the combustion air supplying means with 30 

exhaust gas discharged from inside the furnace.  


