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This invention relates to kilns particularly 
adapted for use in the manufacture of lime, 
gypsum, calcareous and/or aluminiferous ce 
ments, the calcination of ores and kilns there 

is for. a 
The object of the invention is to improve 

kilns of the shaft type into the upper end 
of which raw materials in powdered form are 
introduced and permitted to fall against an 
ascending stream of hot gases. 
According to this invention the average 

speed of the gases in the clinkering or sinter 
ing zone is maintained at least four times 
greater than that of the gases in the prelin 

15 inary heating or decarbonating Zone. In this 
way the fine particles do not leave the pre 
liminary heating zone until a sufficient num 
ber of them fuse together or coalesce and can 
thus overcome the higher speed of the gases 

20 in the sintering Zone and so fall through this 
Zone and pass into the cooling shaft or cham 
ber formed below it. . . . . . . 
As a result, the fine particles form a baffle 

and so prevent internal radiation losses in the 
23 upper or decarborating Zone and sintering 

rapidly takes place in the lower zone of the 
kilm after these particles are properly cal 
cined and preheated. 
The heating gases are preferably main 

&ò tained at the required relative speeds by 
forming the cross-sectional area of the de 
carbonating Zone at least four times greater 
than that of the sintering Zone. 

Further, to prevent internal radiation. 
35 losses and to facilitate the heating of the kiln 

and the roofing of the upper chamber, both the 
sintering and decarbonatingportions are con 
veniently formed of elongated elliptical or 
of narrow and substantially rectangular 
shape in cross-section, thus bringing the long 
er opposite walls close to one another. 
Moreover to ensure thorough preheating of 

the raw powdered materials in the decarbon 
ating zone or chamber and toreducethelength 
of this portion of the kiln, the gases are made 
to follow a rotary or circulatory path in the 
decarbonating chamber. This result is se 
cured by introducing the hot gases from the 
clinkering Zone eccentrically or asymmetri 

50 cally into the decarbonating chamber, so as 

to flow over one of its longer walls, and by in 
troducing the cold raw material through one 
or more openings in the opposite wall. The 
hot gases thus impinge eccentrically upon the 
slower and cooler gases in the decarbonating 
or pre-heating chamber, causing the gases on 
the colder, or inlet side to sink and helping to 
carry down the fine particles just introduced, 
instead of allowing them to be swept upwards 
and through the exhaust flue by the rising 
gases. . . . . . . 

The raw materials may be introduced in wet 
form, as a spray, or in dry granular or pull 
Verized form by a blower, worm feed or other 
known means, the particle sizes being so pre 
determined that on the one hand fine dust is 
not carried away by the hot gases and on the 
other hand the raw material does not at once 
fall into the sintering zone or shaft. 
One form of kiln for carrying out the 

present invention is diagrammatically illus. 
trated in the accompanying drawings, in 
which - 

Figure 1 is a vertical section through a 
quarry face showing a shaft kiln, 
Figure 2 is a vertical section on the line 

2-2 of Figure 1, and 
Figure 3 is a cross-section on the line 3-3 

of Figure 2. . 
The kiln diagrammatically illustrated is 

excavated in the ground and comprises an 
upper preheating and decarbonating cham 
ber portion A, a lower narrower portion con 
stituting the clinkering or sintering zone or 
shaft B, and a cooling shaft or chamber C 
which communicates with the ground level 
through an adit D. 
The burners E, which supply hot gases to 

the kiln communicate through lateral aper 
tures E with the lower end of the clinker 
ing shaft B and are supplied with liquid, 
powdered or gaseous fuelin any known nan 
ner, in the particular example illustrated a 
hopper F for powdered fuel being diagram 
matically illustrated on one side only. 
The preliminary heating or decarbonating 

chamber is of at least four times the cross 
sectional area of the sintering shaft, and in the particular example diagrammatically 
shown, the decarbonating chamber A is of 
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approximately ten times the cross-sectional 
area of the sintering shaft B. Both the shaft 
B and the decarbonating chamber A are of 
Substantially rectangular cross-section and 
So shaped that the longer opposite walls are 
as close together as practical conditions will 
permit. This facilitates the lateral introduc 
tion of the burners at the lower end of the 
shaft B, and further enables the hot gases 
to be projected into the preheating chamber 
in the form of a narrow sheet or ribbon hav 
ing a large heating surface which meets with 
considerable resistance on encountering the 
descending particles. As a result the heat 
ing gases can be quickly brought to rest thus 

- R" - ? ?? ??? reducing the height of the kiln and its coll 
sequent cost of construction. Further, the 
narrow substantially rectangular cross-sec 
tion of the upper portion of the kiln facili 
tates the formation of a roof which, in the 
case of large kilns, would present difficulties 
were the kiln of circular cross-section. 
The raw materials are introduced laterally 

into the upper portion of the chamber A 
through a suitable number of openings G. 
being introduced by means of a fan or blower 
or by worm conveyers as diagrammatically 
illustrated in the drawing. 
A suitable conveyer His also furnished in 

the working adit D through which the hot 
clinker can be withdrawn fron the cooling 
shaft C, the air to support combustion being 
introduced to the burners through the mass 
of hot clinker in the cooling shaft throug 

cated at J. - - 
It will be seen from Figures 1 and 3 that 

the decarbonating or preheating chamber 
portion A of the shaft is arranged asymmet 
rically with relation to the sintering shaft 
B, and further that the lateral openings (i. 
through which the powdered 1 nate is in 
troduced into the kin are foilined in the Wall 
furthest from and opposite to that with 
which the sintering shaft is in aligninent, 
As a result, the hot gases froin the shaft 

B impinge eccentrically upon the sovver ad 
cooler gases in the preheating chain her calis 
ing the gases on the material in iet or oppo 
site side wall to sink and thus assistiing to 
carry down the fine particles of raw materia 
which have just been introduced instead of 
allowing these particles to be swept away by 
the exhaust fan or its equivalent (not shown) 

one or more suitable Supply pipes as indi 

through the shaft L. 
It will therefore be seen that the gases in 

the upper or decarbonating chamber A of the 
kiln are caused to follow a rotary or circula 
tory path, thus permitting reduction of the 
vertical height of the kiln and further 
suring proper calcination and admixture of 
the various powdered materials before these 

A: - 
V3 a 1 

particles coalesce or fuse together sufficiently 
to overcome the tendency of the hot gases to 
resist their fall. As soon as the particles are 
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thus of sufficient size and weight they fall 
against the hot and more rapidly moving 
gases in the sintering shaft B and being thus 
properly sintered pass into the cooling shaft 
C whence they are removed by the conveyer 
H after they have given up their heat to the 
incoming air which supports combustion. 

70 

It is to be appreciated that the drawings 
are of a purely diagrammatic nature and 
that in some cases the kiln may be built up 
against the quarry face. Moreover the gen 
eral ay out of the kiln, the way in which 
the raw and sintered materials are respec 
tively introduced and removed and the auxil iary apparatus employed, will naturally vary 
widely in accordance with special, circum 
stances witholit departing from this inven 
tion. 

Further, the relative length of the prelim 
inary heating and decarbonating Zones and 
the size of the cooling Zone will again be val 
ried to suit the material under treatment and 
the product sought to be obtained, the rela 
tive cross-sectional area of the sintering Zone 
and the preliminary heating Zone being in all 
cases such that the speed of the gases in the 
sintering zone is at least four times as great 
as that of the gases in the upper or prelimi 
nary heating Zone. . - 
What I claim as my invention and desire 

to secure by Letters Patent is:- 
1. A shaft kiln for heat treating lime, ce 

ment and the like in powdered form compris 
ing a preheating chamber of elongated cross 
section having its wider side walls relatively 
close together, a sintering shaft of relatively 
smaller cross-section disposed below the pre 
heating chamber and communicating asym 
metrically therewith through the bottom, and 
means for introducing heated fluid into the 
lower portion of the sintering shaft, said 
chamber having an inlet for powdered raw 
material and a gas outlet both located at the 
upper end of the preheating chamber at the 
side remote from the upper end of the sinter 
ing shaft. . . . . . . . 

2. A shaft kiln for heat treating lime, ce 
ment and the like comprising a preheating 
chamber of elongated cross-section having its 
wider opposite sides relatively close together, 
a sintering shaft of relatively smaller cross 
section disposed below the preheating cham 
ber and communicating asymmetrically 
there with through the bottom in such a way 
that the whole of the said sintering shaft lies 
to one side of the vertical axis of the preheat 
ing chamber, means for maintaining an as 
cending stream of hot gases in the sintering 
shaft, a passage so connecting the upper end 
of the sintering shaft and the preheating 
chamber that the hot gases from the sintering 
shaft enter the preheating chamber close to 
one of the longer side walls of said chamber, 
Said chamber having an inlet through which 
powdered raw materials are delivered into 

75 

80 

85 

90 

95 

00 

05 

O 

120 

125 

30 

  



O 

5 

20 

25 

30 

1,804,862 

the upper end of the preheating chamber so 
as to fall along that side of the axis of the 
preheating chamber remote from the sinter 
ing shaft, and a gas outlet likewise located at 
the upper end of the preheating chamber at 
the side remote from the upper end of the sin 
tering shaft. - - 

3. A shaft kiln for heat treating lime, ce 
ment and the like in powdered form compris 
ing a preheating chamber of elongated cross 
Section having its wider side walls relatively 
close together, a sintering shaft, having a 
cross-sectional area not exceeding one-fourth 
that of the preheating chamber, the said sin 
tering shaft being disposed below the pre 
heating chamber and communicating asym 
metrically therewith through the bottom, and 
means for introducing heated fluid into the 
lower portion of the sintering shaft, said 
chamber having an inlet for powdered raw 
material and a gas outlet both located at the 
upper end of that side Wall of the preheat 
ing chamber which is opposite to the wall in 
alignment with the sintering shaft. 

4. A shaft kiln for heat treating lime, ce 
ment and the like in powdered form compris 
ing a preheating chamber of elongated cross 
section having its wider side walls relatively 
close together, a sintering shaft having a 
cross-sectional area not exceeding one-fourth 
that of the preheating chamber, the said sin 
tering shaft being disposed below the pre 
heating chamber and communicating as vm ? ???(??? ???. 
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metrically therewith through the bottom, 
means for introducing heated fluid into the 
lower portion of the sintering shaft, an inlet 
for powdered raw material and a gas outlet 
both located at the upper end of the pre 
heating chamber and at that side wall thereof opposite to the wall in alignment with the sin 
tering shaft, a cooling shaft forming an ex 
tension of the sintering shaft into which the 

3 

ment and the like in powdered form compris 
ing a preheating chamber of elongated cross 
section having its wider side walls relatively 
close together, a sintering shaft of relatively 
Smaller cross-section disposed below the pre 
heating chamber and communicating asym 
metrically therewith through the bottom and 
having its upper end adjacent one of the long 
er side walls of Said preheating chamber, and 
means for introducing heated fluid into the 
lower portion of the sintering shaft, said 
chamber having an inlet for powdered raw 
material and a gas outlet both located at the 
upper end of the side wall of the preheating 
chamber opposite to that to which the upper 
end of the sintering shaft is adjacent. 

In testimony whereof I have signed my 
name to this specification. 

GEOFFREY MARTIN. 

sintered material is discharged, and means 
for introducing air to support combustion 
through the kiln shaft and thereby preheat 
ing the said air as set forth. 
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5. A shaft kiln for heat treating lime, ce 
ment and the like in powdered form compris 
ing a preheating chamber of elongated cross 
section having its wider side walls relatively 
close together, a sintering shaft of elongated 
cross-section having a cross-sectional area not 
exceeding one-fourth that of the preheating 
chamber, the said sintering shaft being dis 
posed below the preheating chamber and 
communicating asymmetrically therewith 
through the bottom, and means for introduc 
ing heated fluid into the lower portion of the 
sintering shaft, said chamber having an inlet 
for powdered raw material and a gas outlet 
both located at the upper end of that side wall 
of the preheating chamber which is opposite 
to the Wall in alignment with the sintering 
shaft. 

6. A shaft kiln for heat treating lime, ce 
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