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[57] ABSTRACT 

An improved fuel gas burner for vertical shaft fur 
naces has separately controllable fuel and air supply 
means for controlling combustion in addition to pri 
mary fuel and air supply means for supplying the main 
portion of these combustion gases. 

3 Claims, 3 Drawing Figures 
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APPARATUS AND METHOD FOR HEATING 
SHAFT FURNACES WITII FUEL GAS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an improved ap 

paratus for heating shaft furnaces, for example lime 
buming shaft kilns, with fuel gas by means of one or 
more vertical burners which are arranged in the interi 
or of the furnace shaft in the lower part thereof. The in 
vention also relates to a method of heating shaft fur 
naces by means of the said apparatus, in which the 
main portion of combustion air is passed for cooling 
purposes through the outer annular spaces of the bur 
ners and the hollow spaces of the burner supports, and 
is subsequently supplied to one or more outlet openings 
which are provided in known manner in the lower part 
of the furnace. ' 

2. Description of the Prior Art ' 
The heating of lime-burning shaft kilns by means of 

fuel gas is known. Also known is the method of in 
troducing the fuel gas into the interior of the furnace 
shaft, viz. in the lower third part thereof but above the 
furnace bottom, the combustion air being supplied 
directly to the furnace bottom. In this method the com 
bustion air primarily serves for cooling the completely 
burnt part of the charge in front of the outlet openings. 
It is only further upwards from the fuel gas supply level 
that mixing takes place between the combustion air and 
the fuel gas distributed in the furnace charge, produc 
ing diffuse combustion which is vertically extended 
over part of the shaft height of the type desired for a 
uniform burning without local overheating (“over 
buming”). This method calls for a special cooling of 
the apparatus through which the fuel gas is passed into 
the interior of the furnace charge. A burner has already 
been suggested which is arranged vertically on the fur 
nace bottom and is cooled by the portion of com 
bustion air which is supplied to a double outer annular 
space of the burner shaft. 
The basic problem underlying the invention is to pro 

vide an attractive construction for the combustion zone 
and to make it controllable to such an extent that it can 
be adapted to ?uctuating operating conditions, such as 
the composition of the charge which varies according 
to lumpiness, moisture content, etc. In this connection 
it is already known to arranged in the burner men 
tioned above a separate line for supplying a controlled 
portion of the combustion air which flows into the in 
terior of the furnace near the fuel gas outlet. 

SUMMARY OF THE INVENTION 

It has been found that the vertical extension of the 
combustion zone can be considerably better controlled 
while nevertheless the risk of local overheating is 
avoided by incorporating in this last mentioned burner 
a second separate supply line and distribution chamber 
for a controlled portion of the fuel gas. According to 
the invention the three distribution chambers thus 
available are arranged in such a manner that the 
chamber for the main portion of fuel gas is in the lowest 
position, above which the chamber for the controlled 
portion of the combustion air is situated while the 
chamber for the remaining portion of the fuel gas 
stream is above the latter chambeLSuitably the dis 
tribution chambers are so constructed that the horizon 
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2 
ta] planes, in which the outlet openings lie, are ar 
ranged approximately 80-150 mm one above the other. 
The main portion of combustion air flows in a known 

manner at the lower end of the vertical burner, i.e. near 
the furnace bottom, into the furnace shaft. 

In larger furnaces, starting with a shaft diameter of 
about 3.50 m, one centrally arranged burner is no 
longer sufficient to ensure a uniform extension of the 
combustion zone over the entire cross-section area of 
the shaft. According to the invention, three or more of 
the said burners, spaced across the shaft section, are 
combined to form one heating apparatus. In this case it 
is advantageous for the supply lines of the individual 
burners to remain separately controllable. 

Suitably, the burners of this voluminous apparatus 
are no longer arranged on the furnace bottom but on 
horizontal supports, which extend through furnace wall 
and furnace shaft. The supports are designed as hollow 
box-like elements. Suitably, the lines for the main por 
tion and the remaining portion of the fuel gas and the 
controlledportion of the combustion'air pass through 
the hollow space of the supports. It is advantageous to 
pass the main portion of combustion air through the 
hollow space round the lines, as a result of which the 
support is cooled. 

In heating a shaft furnace by vmeans of the said ap 
paratus the following procedure is advantageously fol 
lowed: the main portion of combustion air for each 
burner is supplied through the relevant line, passed in a 
known manner through the outer annular spaces of the 
burner and subsequently returned to the atmosphere 
through the hollow space of the support. Consequently, 
the customary outlet opening at the lower end of the 
burner when single burners are used is omitted; the 
outer annular space of the burner is contiguous with 
the hollow space of the support. The burners can be 
operated consecutively with the same air stream (series 
connection); however, they are conveniently con 
nected in parallel, either in groups or individually, the 
returning air streams then being combined. Outside the 
furnace these air streams are subsequently passed to 
one or more outlet openings which are provided in the 
furnace bottom and are covered in known manner with 
protective caps. If this procedure is followed, burners 
of smaller overall height will suffice. A corresponding 
arrangement of the supports will provide adequate 
space underneath the combustion zone, in which the 
completely burned charge is cooled by the combustion 
air rising from the furnace bottom. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings give a diagrammatic representation of 
the apparatus according to the invention. 

FIG. 1 shows a burner in longitudinal section. 
FIG. 2 is a horizontal sectional view of a shaft fur 

nace above the incorporated heating apparatus, which 
in this case has four burners. 

FIG. 3 shows a hollow support in (vertical) cross-sec- ’ 
IIOII. 

DESCRIPTION OF A PREFERRED EMBODIMENT I 

‘In the burner shown in FIG. 1 the horizontal supply 
lines 2, 5, 8 and 12 for the individual streams of air and 
fuel are arranged concentrically in'the same way as in 
the vertical part of the burner. They run either un 
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derneath the furnace bottom or in a hollow support 
(not shown) to the control valves‘on the lower right, 
which are readily accessible. The main portion of com 
bustion air enters at l and passes through the annular 
space between tubes 2 and 5..At the upper end of ‘the 
tube 2, the stream is de?ected and passes through the 
outer annular space between the tube 2 and a tubular 
shell 3. At the lower end 25 of the outer annular space 
the combustion air either ?ows out into the furnace 
shaft or enters the hollow space of the support. 
The main portion of fuel gas enters at 4 and passes 

through the annular space between the tubes 5 and 8 to 
a distribution chamber 6 and through outlet openings 7 
into the furnace shaft. A portion of the combustion air 
passes via ‘a connection 26 into the‘ annular space 
between the tube 8 and a conduit 12, and enters a dis 
tribution chamber 9 from where it flows via its outlet 
openings 10 into the furnace shaft. A portion of the fuel 
gas is introduced at 11 and passes through the conduit 
12 into a distribution chamber 14 and ?ows out 
through an opening 15 thereof. 
A plurality of triangular connecting plates 16 a, b, c 

y are welded between the tubular shell 3 and the ?ange at 
the lower end thereof and also, sloping to the nearest 
wall, on the covers of the distribution chambers, in 
order to reinforce the construction. The spaces 
between the connecting plates are filled with a fire 
proof ramming mass to form conical surfaces. 

In FIG. 2 the reference numeral 17 designates the 
furnace wall with the fireproof inner lining. Two hollow 
supports 18 are passed transversely through the fur 
nace shaft and, within the furnace carry two burners 19 
each. This embodiment of the apparatus is preferred in 
that it reduces the free cross-sectional area of the shaft 
to a lesser extent than for instance a cross-shaped or a 
star-shaped arrangement of the supports. 
The hollow support shown in F IG. 3 is formed from a 

double T-beam 20, side plates 21 and a cover plate 22. 
On the cover plate metal strips 23 form a ridge along 
which the downward moving furnace charge slides. The 
supply lines provided in the hollow space are arranged 
concentrically, as shown in FIG. 1, and are designated 
by the same reference numerals. 
We claim as our invention: 
1. An improved shaft-furnace fuel gas burner of the 

type having a central supply line and distribution 
chamber for a first portion of combustion air; an annu 
lar supply line and annular distribution chamber for 
fuel gas surrounding the central air supply line; and, 
surrounding the annular fuel gas supply line, an outer 
supply line comprising two adjacent, concentric annu 
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4 
lar passageways one surrounding the other for a second 
portion of combustion air, the two passageways being 
in fluid communication at the top portions thereof 
whereby air may be passed upwardly through the inner 
most of the passageways to cool the fuel gas in the an 
nular fuel gas supply line and then downwardly away 
from the top of the burner to a point of‘ combustion air 
introduction near the bottom of the furnace, the im 
provement comprising: 

a second supply line‘ and a second distribution . 
chamber for fuel gas, and 

means for adjusting the supply of fuel to said second 
fuel supply line to control the combustion zone of 
the burner. _ _ _ 

2. The burner of claim 1 wherein, when the burner is 
vertically disposed in they shaft furnace, the annular 
discharge chamber for fuel gas is positioned below the 
distribution chamber for the first portion of com 
bustion ‘air and wherein the second distribution 
chamber for fuel gas is positioned abovethe distribu 
tion chamber for'the first portion of ‘combustion air, the 
second fuel supply line being located within the central 
air supply line and passing upwardly through the dis 
tribution ‘chamber for the ?rst portion of combustion 
air to the second distribution chamber for fuel gas; 

3. A method for heating vertical shaft furnaces with . 
fuel gas comprising the steps of: 

introducing a combustion control portion of fuel gas 
into the furnace through a central conduit in a 
burner; ' 

introducing a combustion control portion of air into 
the furnace through an annular discharge chamber 
of the burner positioned below the point of in 
troduction of the combustion control portion of 
fuel gas; 

introducing a main portion of fuel gas into the fur 
nace through an annular fuel-discharge chamber 
of the burner positioned below the point of in 
troduction of the combustion control portion of 
air; 

passing a main portion of air through the burner to 
cool the main portionvof fuel gas before it enters 
the annular fuel-discharge chamber; 

conducting the main portion of air to a point ad 
jacent the furnace bottom; and _ 

introducing the main portion of combustion air into 
the furnace adjacent the bottom thereof and below 
the burner whereby the main portion of air rises 
through the furnace and diffusely combines with 
fuel gas introduced into the furnace through the 
burner‘ to heat the furnace. 

* * ii * * 


