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To all whom it in ay concern: 
Be it known that I, PHILIP 'H. DRESSLER, 

a Subject of the King of Great Britain, and 
a resident of Zanesville, in the county of 
vuskingum and State of Ohio, have in 
vented certain new and useful Improvements 
in Tunnel-Kilns with Sectional Combustion 
Chambe's, of which the following is a speci 
fication. 
My present invention comprises improve. 

ments in continous tunnel kilns heated by 
internal combustion chambers, devised with . 
the general object in view of making pos 
sible the effective cornbustion of a larger 
amount of gas and a consequent greater gen 
eration of heat in the combustion chambers 
of such a kin than is possible with the ordi 
Inary kilin arrangements heretofore einployed 
and at the same time securing a desirable 
control of the heating of the kiln in dif 
ferent sections : long its length. Another 
object of the invention is to provide an im 
p'o ved alrrangeninent för utilizing the heat in 
the escaping products of combustion to pre 
heat the air suppied to support combustion. 
My improved air preheating means while 
of an especial value in connection with the 
apparatus devised for carrying out the main 
object of my invention is not restricted to 
Sic}} use. 
The various features of novelty which 

characterize my invention are pointed out 
with particularity in the claims annexed to 
a1dl fo1"}miing a 
For a better siderstanding of the invention, 
however, aid the advantages possessed by 
it and specific objects obtained with it, refer 
ence should be hai to the accompanying 
dira Wings and descriptive matter in which I 
have illustrated and described a preferred 
embodiment of the invention. 
Of the drawings: 
Figure 1 is a diagrammatic plan with 

arts broken away and in Section of one 
orm of kilin embodying my present inven 

tion; 
Fig. 2 is a view taken similarly to Fig. 

1 of a portion of a modified construction; 
Fig. 3 is a sectional pian on a larger scale 

of a portion of the apparatius shown in Fig, 
2; and 

Fig. 4 is a section on the line 4-4 of 
Fig. 3. 
? Fig. 1. I have illustrated the use of my 

invention in a tunnel kiln comprising at 

part of this specification. 

heating-up zone B', a hot zone B and a 
cooling zone B. The hot zone B of the 
kiln is heated by combustion chambers C, 

* and Cº at the opposite sides of the palih 
way for the goods carrying cars. The corris 60 
bustion chambers shown, individually con 
sidered, are of the type and arrangement 
commonly employed in the well-known. 
Dressler tunnel kiln, shown for example in 
the patent of Conrad Dressler No. 1,170,428, 6.5 
in that they are arranged on masonry 
benches or ledges at the side of the pathway k 
of the goods carrying car (as shown in Fig. 
4) and are formed with open ended passages 
C in their walls whereby the kiln atmos- 70 
phere is caused to circulate upward through 
the passages C past the combustion cham 
ber proper, and down through or along the 
goods between the combustion chambers at 
the opposite sides of the kiln. My present 75 
invention is distinguished from the ordinary 
type of Dressler kiln however, by the ar 
rangement of a plurality of relatively short 
combustion chambers C, C° and C in an 
end to end series at each side of the kiln and 80 
extending the length of the hot zone B 
of the kiln; whereas in the ordinary ar 
rangement there is a single combustion 
chamber at each side of the kiln extending 
the full length of the hot zone. 85 

Each of the various combustion chambers 
C, C° and C8 is preferably provided with 
one ormore separate valved gas supply con 
nections D, a separate air inlet E and a 
separate outlet F for the products of com-90 
bustion. Advantageously, as shown, each 
air inlet E is provided with an individual 
damer or regulating device E, and each 
outlet, F for products of combustion is simi 
larly provided with an individual regulable 95. 
damper F. As shown, the air inlets E for 
the different combustion chambers are sup-. 
plied from the common pipe conduit D 
which receives air from the outlets by a con 
duit. Hi and the usual headers H” to thé ad- 100 
jacent ends of the goods cooling pipes H 
in the cooling zone B. These pipes receive 
atmospheric air at their opposite ends 
through the air inlets H. In the particular 
arrangement shown, the outlets for products 105 
of combustion from the combustion cham 
bers C, C and C at each side of the kiln 
are connected to a corresponding conduit 
F connected at F to a stack or exhauster 
(not shown). A branch Fº from each con-110 
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duit F., preferably controlled by the regu lating damper F* forms a means for passing 
products of combustion from the conduit 
F to heat radiating pipes I located in the 
heating-up zone B of the kiln: The ends of the pipes I adjacent the corresponding 
end of the kiln are connected by a conduit 
I to a suitable stack or other device not 
shown in the drawing for drawing products 
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of combustion through the pipes I. 
In the operation of the apparatus shown 

in Fig. 1 the goods to be heated enter the 
kilne through the ante chamber K and are 
carried by cars or other suitable transporting 
means from the ante chamber through the 
kiln proper in a continuous stream, leaving 
the kiln through the exit chamber L. The 
goods are heated up more or less gradually 
as they pass through the heating-up zone B' 
and then kept at a high temperature which 
may or may not be constant, depending on 
conditions, in their passage through the hot 
zone B”. 
goods through the cooling-off zone B: the 
heat in the goods and goods carrier is ab 
sorbed to a considerable extent by the pipes 
H' and is utilized in preheating the air pass 
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ing through these pipes and ultimately sup 
plied to the combustion chambers C’. ? 
and C to support combustion therein. Each 
of the combustion chambers C, C° and C: 
is of a length, between its air and gas inlets 
at one end and the outlet for products of 
combustion at its other end which is several 
times that of the maximum transverse di 
mension of he combustion chamber. For 
example, with a kiln having combustion 
chambers of the ordinary form and propor 
tions as shown in Fig. 4, in which the maxi 
mum internal dimension of the combustion 
chamber transverse to its length is in the 
neighborhood of three feet, I will ordinarily 
make the combustion chambers arranged in 
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accordance with the present invention, each 
of a length of from fifteen to thirty feet, 
With these proportions it is possible to sub 
stantially fill each combustion chamber with 
burning products of combustion throughout 
a large portion of its length and to maintain 
a desirable rate of flow through the cham 
ber while maintaining a pressure in the 
chamber differing only by a few millimeters 
of water from atmospheric pressure. 
The replacement of the single long com 

bustion chamber heretofore ordinarily pro 
vided at each side of the kiln and extending 
the full length of the hot zone, by a plu 
rality of separate combustion chambers ar 
ranged in an end to end Series makes it pos 
sible to supply more heat to an elongated 
hot Zone in a kiln of given cross section of 
kiln chamber and combustion chamber, than 
is practically possible where each combus 
tion chamber runs the full length of the 
hot Zone. The amount of gas or other fuel 

in the subsequent passage of the 

which can be burned in a combustion cham 
ber of given cross-section is obviously lim 
ited by the capacity of the combustion chama 
ber to pass the necessary volume of gases 
without creating pressures which will re 
sult in excessive leakage through the walls 
of the combustion chamber which must be 
made of carborundum, fire-clay or analogous 
refractory material, and comprise joints 
through which leakage occurs with any ap 
preciable difference between the pressure in 
the combustion chamber and the pressure 
st trounding the combustion chamber. With 
the present invention it is possible to main. 
tain practically the maximum combustion 
chamber temperature throughout the length 
of an elongated hot zone, whereas with a 
single elongated combustion chamber extend 
ing the full length of a long hot zone, the 
combustion chamber is, in practice, inevit 

70 

85 
ably substantially, cooler at its outlet, end . 
than at the end at which combustion begins, 
The division of the combustion chanibers 

into Sections not only makes it, possible to 
maintain a substantial uniform combustion 
chamber temperature from one end of the 

90 

hot Zone to the other notwithstanding vari 
ations in the rate at which heat, is absorbed 
in different portions of the hot zone but 
makes it possible to vary the combustion 
chamber temperature along the length of the 
hot Zone as conditions may make desirable. 
Still another advantage of the sectional 
combustion chamber construction is that, it 
makes it possible to take care of the expan 
sion and contraction resulting from changes 
in the temperature of the high temperature 
portion of the kiln in a very, simple and 
satisfactory manner. To take care of 
thermal expansion and contraction it is or- : 
dinarily necessary to divide the walls of 
the combustion chamber structure proper 
into sections separated by transverse expan 
sion in joints J. With a kiln constructed in 
accordance with the present invention. 
place one of these expansion joints between 
each pair of adjacent combustion chamber 
Sections. in consequence, the relative move 
ment between each such section of the kiln 
structure proper, and the combustion cham 
her located in it, is appreciably less than is 
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the case where a single combustion chamber 
extends likewise, through several sections of 
the kiln separated from one another by ex 
pansion joints. * 
With the relatively large amounts of fuel 

which may be burned in the hot zone of a 
kiinconstructed in accordance with the pres 
ent invention, it will not ordinarily be prac 
lically possible to effectually utilize all the 
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. .ailable heat in the waste. products of 
combustion leaving the combustion chambers 
in the heating-up zone of an ordinary kiin. 
If all the waste products from the combus 
tion chambel's are passed through the heat 3) 




