
Nov. 2, 929. F. E. K.NG 1,735,687 
REGENERATIVE FURNACE 

Filed Feb. 28, 1922 4. Sheets-Sheet l 

W 
-ar 

N SNN 

N ZX if: N 2 

%2c. 
SN N : 

I' Y y N: 
1 

N s N 

Y 
1. 

Y 

NNNNNNNNNN N. 

ARF2. 
N 

& 4 

A12a22esses. 122ave22222. 
2 a 2- 4. 2% /7ea 2 a. M2/ya, 

    

    

  

  

  



Nov. 12, 1929. F. E. KLING 1,735,687 

Q ly - 

W SNICS 

A S \ (SID R's 

All K. 
Frts 

/22easses 122avezzz22, 
2-2. 2.24- Fsé44 e/ /feaza Mé2/va 

    

  

  

  

  

  

  

  

  

  

  

  



Nov. 12, 1929. F. E. KLING 1,735,687 
REGENERATIVE FURNACE 

a Filed Feb. 28, 1922 4. Sheets-Sheet 3 

22-24. /ezza. Mezzes 

  



Nov. 12, 1929. F. E. KLING 1,735,687 
REGENERATIVE FURNACB 

Filed Feb. 28, 1922 4. Sheets-Sheet 4 

N 

- 2 N. N. 
3 

A2a2aesses S. 1222e222227 
/ez 4 /z/v6, 

22%ze& 

  

  

  

  

    

  

    

  

  

  

  



35 

Patented Nov. 12, 1929 

UNITED STATES 
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PATENT OFFICE 
FRED E. KLING, OF YOUNGSTOWN, OHIO 

REGENERATIVE FURNACE 
Application filed February 28, 1922. Serial No. 539,839. 

This invention relates to regenerative fur 
naces, and while not limited thereto, relates more particularly to regenerative openhearth 
furnaces used in the manufacture of steel 

is and similar reducing and refining operations. 
One object of the invention is to provide 

a furnace of this class having novel port ar 
rangements at each end of the furnace where 
by the gas to be burned in the furnace is 

10 mixed with pre-heated air prior to passing 
it into the furnace. 
Another object is to provide a blower lo 

cated to the rear of the combined gas and 
air port for ejecting the mixture of gas and 

15 air from the port, and for inducing a flow of 
pre-heated air and gas into said port, thus 
providing in effect a Bunsen burner. A further object is to provide means for 
regulating, the ejecting fluid through the 

20 blower so as to regulate the effect of said 
-blower and thereby regulate the flow of pre 
heated air and gas into the combined air and 
gas port. A still further object is to provide a fur 

25 nace having the novel construction, design, 
and combination of parts described in the 
following specification and illustrated in the 
accompanying drawings. 
In the drawings-- 
Figure 1 is a sectional side elevation of 

an open hearth furnace having my invention 
applied thereto. igure 2 is a sectional plan of the furnace 
of Figure 1, on the line II-II of Figure 1. 

Figure 3 is a cross sectional elevation on 
the line III-III of Figure 1. Figure 4 is a fragmentary sectional eleva 
tion on the line IV, IV of Figure 2. 

Figure 5 is a sectional side elevation show 
40 ing one end of a slightly modified form of 

furnace. Figure 6 is a sectional plan of the modified 
form of furnace of Figure 5. 

Figure 7 is a sectional elevation on the 
45 line VII-VII of Figure 5. Referring more particularly to the draw: 

ings, the numeral 2 designates the hearth of siegenerative open hearth furnace which is 
of the usual design. The furnace is provided 

50 with a central combined air and gas port 3, 

30 

air flues 8 and 9 and gas flue extending from a point just below there so 

and two air ports 4 and 5 at each of the op 
posite ends of the furnace hearth. The ports 
are arranged in the same manner and have 
the same construction at each end of the 
hearth, so it is to be understood that the de- 55 
Scription of one will apply to both ends. 
The combined air and gas port 3 is sup plied with gas by an uptake flue 6 extending 

upwardly from a slag pocket 7 which is con 
nected with the usual regenerative chamber 60 
(not shown) adapted to pre-heat the gas in 
the usual manner. It will be understood, 
however, that gas may be supplied to the port 
3 direct, without pre-heating, if desired. The air ports 3 and 4 receive their supply 65 
of air through upwardly extending flues 8 
and 9, respectively, leading from a suitable 
slag pocket 10 which is connected with the 
usual regenerative chamber (not shown) 
adapted to pre-heat the air in the usual 70 
manner. In the furnace of Figures 1 to 4, the air 
flues 8 and 9 are provided intermediate their 
ends with a projection or restricter 11 form 
ing a restricted passage for the flow of air 75 
and consequently higher pressure below said 
restricter. Upwardly inclined auxiliary air 
ways 12 are formed in the walls between the 6, said airways 

stricter 11 in the high pressure area to a 
point in the gas uptake flue 6 just below the 
bottom of the air and gas port 3. These air 
ways provide for the flow of pre-heated air 
from the air uptakes into the gas uptake, so 85 
that a mixture of air and gas is delivered 
into the combined air and gas port. 
The air flues 8 and 9, at a point to the rear 

of the air ports 4 and 5, are provided with 
outlet openings 14 and 15, respectively, in 90 
their rear walls which communicate with 
suitable air ducts 16 and 17, both of which 
meet and enter a single opening 18 in the 
rear wall of the combined air and gas port 3, thereby forming passageways for additional 95 
pre-heated air...to pass from the air flues 8 
and 9 into the combined air and gas port 3 
and mix with the gas. - By adding or mixing air with the gases . . 
in the port 3, partial combustion of the gases 100 



2 

takes place in the port 3, so that the hydro 
carbons contained in the gases are broken 
up, and the partially combusted mixture then 
burns with a higher luminosity when it passes 
into the furnace than it would if such partial 
combustion did not take place. 
A blower 19 is mounted in the air ducts 16 

and 17 directly in the rear of the inlet open 
ing 18, so that it ejects the fluids passing 
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therethrough through the opening 18 into 
the combined air and gas port 3. The blower 
19 is of the usual sectional nozzle type, com 
posed of a plurality of cone-shaped sections 
20 telescoping within each other in spaced re 
lation so as to form inlet or suction openings 
21 between each section, and provided with a 
feed pipe 22 having a valve 23 therein adapt 
ed to supply fluid under pressure to the 
blower. 
In operation, fluid under pressure will be 

passed through the blower 19 from the pipe 
22, and due to the construction of the blower 
will create a suction in the blower which will 
draw pre-heated air from the ports 4 and 5 
and flues 8 and 9, through the openings 14 
and 15 and through the ducts 16 and 17 into 
the blower 19, and the blower will eject such 
air into the combined air and gas port 3. The 
force of the fluid supplied to the blower and 
the air drawn into the blower when ejected 
into the port 3 will operate as any well known 
form of ejector to force the gas and air out 
of the port 3 and over the hearth 2, where it 
forms a blowtorch or blast flame similar to 
the well known Bunsen burner. By ejecting 
the mixture of air and gas from the port 3 
a partial vacuum or suction is created in the 
port area which tends to draw up the gas 
through the flue 6 into the port. The ejected 

40 effect of the blower may be increased until a 
suction is created in the gas flue 6, instead of 
the gases flowing under some pressure as is 
the usual practice. 

It will readily be understood, therefore, 
that by varying the supply of fluid under 
pressure to the blower 19 by operating the 
valve 23, a greater or less amount of suction 
will be created, and consequently a greater 
or less amount of air and gas will be drawn 
through the flues 6, 8, and 9, into the respec 
tive ports, 3, 4, and 5, and since the amount of 
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air drawn through the ducts 16 and 17 de 
pends entirely upon the suction created by 
the blower 19, the air supplied by these ducts 
to the port 3 will vary directly with the vary 
ing of the fluid under pressure applied to the 
blower 19. '. 

In many cases the gas passing through the 
flue 6 to the port 3 is at a higher pressure than 
the air passing through the flues 8 and 9, and 
therefore the air will not flow through the air 
ways 12 unless the gas is brought to a lower 
pressure. Howeyer, with the blower 19 eject 
ing the gas and air from the port 3 a sufficient 
vacuum will be formed to cause a suction in 
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the flue 6, and, therefore, allow the air to flow 
through the airways 12. This flow of air 
through the airways 12 is also aided by the 
projections or restricters 11 in the flues 8 and 
9, which serve to raise the pressure of the air 
in the area adjacent the airways 12 and thus 
permit it to flow into the gas R. 
By controlling the flow of fluid under pres 

sure to the blower 19, the flow through the 
combined air and gas port 3 and air ports 4 
and 5 is readily controlled, and the blast of 
the burning gases is also controlled, thereby 
providing an efficient and simple control for 
the furnace. 
The fluid supplied to blower 19 under pres 

sure may be either gaseous, liquid, a combi 
nation of gaseous and liquid, or a combina 
tion of gaseous fluids and solid matter, such 
as compressed air, Oxygen, steam, gaseous 
fuels, liquid fuels, a combination of a solid 
fuel carried by a suitable fluid, or any combi 
nation of the above, and it will be understood 
that the term “fluid' used throughout the 
specification and claims as designating the 
matter under pressure supplied to the 
er 19, shall include any of the above ingre 
dients or combinations. 
In the modified furnace shown in Figures 

5 to 7, the construction is substantially the 
same as that of Figures 1 to 4, the only differ 
ence being that the airways 12 extending from 
the flues 8 and 9 into the flue 6 are omitted, 
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and the arched top wall of the combined air 
and gas port is removed. Heretofore it has 
been impossible to have a gas port with an 
open top, as applicant has here shown, since 
the object of the port was to direct the gas 
and, therefore, the flame into the furnace and 
over the hearth, while with applicant's novel 
blower control the air and gas entering the portis ejected or blown into the furnace and 
ver the hearth without the use of the port top. 
In the modified construction, the elimina 

tion of the airways 12 compels all the air en 
tering the port 3 to enter through the blower 
and to mix with the gas only in the port 3. 
This modified form of furnace in addition 

to eliminating the airways 12 and top wall 
of the port 3 has its sidewalls contracted or 
projected inwardly adjacent the mouth or 
hearth ends of the airports 4 and 5 as at 25, 
thus providing a Venturi tube effect to aid 
in drawing the air and gases into the fur 
8Ce. 

While I have shown and described specific 
embodiments of my invention, they are only 
illustrative, and I do not wish to be limited 
thereto since various modifications may be made without departing from the scope of my 
inysia, as defined in the appended claims. 
Cat 

ing a combined air and gas port at each end 
thereof and airports at each side of said com 

1. A regenerative openhearth furnacehav 
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bined air and gas ports, gas uptake flues for 
said combined air and gas ports, air uptake 
flues for said airports, said air uptakes being 
contracted intermediate their ends to form a 
high pressure area below said contracted por 
tion, and auxiliary airways leading from said 
high pressure areas in said air uptakes be 
low said contracted portions to said gas up 
take flues to provide a combined air and gas 

10 Supply to said combined air and gas ports. 
2. A regenerative openhearth furnace hav 

ing a combined air and gas port at each end 
thereof and airports at each side of said com 
bined air and gas ports, gas uptake flues for 

15 saidcombinedairand gasports, air uptakefues 
for said airports, said air uptakes being con 
tracted intermediate their ends to form a high 
pressure area below, said contracted portion, auxiliary airways leading from said high 

20 pressure areas in said air uptakes below said 
contracted portions to said gas uptake flues 
to provide a combined air and gas supply to 
said combined air and gas port, and air ducts 
leading from said air uptake flues to said.com 

25 bined air and gas ports to supply additional 
air to said combined air and gas ports. 

3. A regenerative openhearth furnace hav 
ing a combined air and gas port at each end 
thereof and airports at each side of said com 

30 bined air and gas ports, gas uptake flues for 
said combined air and gas ports, air uptake 
flues for said air ports, air uptakes be-, 
ing contracted intermediate their ends to 
form a high pressure area below said con 

35 tracted portion, auxiliary airways leading 
from said high pressure areas in said air up 
takes below said contracted portions to said 
gas uptake flues to provide a combined air and 
gas supply to said combined air and gas port, 

40 air ducts leading from said air uptake flues to 
said combined air and gas ports to supply ad 
ditional air to said combined air and gas 
ports, and a blower in said air ducts immedi 
ately to the rear of said combined air and gas 

45 ports and adapted to eject the mixture of air 
and gas from said ports. . 

4. In a heating furnace, the combination 
of entering and auxiliary discharge ports and 
means for using a gaseous jet of higher veloc 

50 ity to control the direction of the flame and 
the paths of the entering gases. 
In testimony whereof I have hereunto set 

my hand. FRED E. K.N.G. 
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