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My invention relates to improvements in 
kilns for the production of cement and like 
artificial hydraulic mortars in which the raw 
material-blocks of dried slurry-is burnt 
at a glowing heat and thereby converted into 
clinker. 
The object of the invention is to provide an 

improved kiln for the purpose set forth in 
which the advantages offered by kilns of the 
old type consisting of a stationary vertical 
shaft having thick walls of bricks, and on the 
other hand by kilns of the revolving type of 
more recent origin, consisting of a long rotary 
drum arranged in slightly inclined position, 
are combined, while the drawbacks inherent 
individually to the said known types of kilns 
are eliminated. 
As a matter of fact known to practitioners 

in this field with stationary kilns of the ver 
tical shaft type there is a tendency of the ma 
terial under treatment to choke the kiln 
because of being too highly heated in the burning Zone and thereby baking and sinter 

25 
ing together into large obstructing blocks. 
Another drawback consists in the fact that 

the material under treatment, usually con 
sisting of blocks of different shape and size, 
is not uniformly distributed within the kiln 

30 

35 

and will not be uniformly burnt because the 
compressed air and the gaseous products of 
combustion in passing through the kiln will 
naturally prefer the passages of larger cross 
Section and will thus not reach to the same ex 
tent other parts of the charge in which the 
material is more closely assembled and aggre 
gated. 

of the vertical shaft type have the advan 

type consisting of a rotary drum of sheet iron 

tage of consuming relatively little fuel in as 
much as the loss of heat conducted through 
and radiating from the thick brick walls of 
the kiln is obviously much smaller than the 
loss of heat inherent to kilns of the revolving 
and having only a thin lining of refractory 
material on the inner side of the drum. 
Moreover in revolving kilns the drum of . 

which is in slightly inclined position the ma 
50 

terial under treatment in passing through the 
kiln usually covers only a limited section of 

ney. 

On the other hand stationary cement kilns 

the inner area-usually %-resting on the 
lower side of the drum and, presenting a rel 
atively small surface to the current of highly 
heated gaseous products of combustion, will 
utilize an accordingly small amount of the 
heat, the larger proportion of which radiates 
through the walls of the rotary drum or is lost 
with the gases escaping through the chim 
However by reason of the fact that the ma 

terial passing through revolving kilns is con 
stantly stirred up, thus always presenting 
fresh surfaces to the heating gases the quali 
ty of the burnt product is more uniform than 
in the case of stationary kilns. - ... 2 
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Another advantage consists in the fact that 

the output of revolving kilns is obviously 
much larger than of stationary kilns of the 
Same size and that also raw material consist 
ing of relatively small pieces containing fine 
lumps and granules can be satisfactorily 
treated in revolving kilns even if charged 
into the kiln in somewhat moist condition, 
without clogging the kiln or impairin 
the quality of the finished product. . . . . 
As indicated above the invention aims at 

providing an improved kiln which offers the 
advantages individually attached to known 
types of cement kilns i. e. the stationary 
and the revolving types-which are briefly 
explained above, 
drawbacks. . . " 

The nature and scope of the invention are 
briefly outlined in the appended claims and 
will be more fully understood from the fol 
lowing specification taken together with the 
accompanying drawings in which 

Fig.1 is a vertical cross section through a 

yet eliminating their 

kiln embodying the features of the invention; 
Fig.2 shows a flattened evolution of a mod. 

ified form of the bottom of the heating cham 
ber having discharge holes of different size 
and irregular shape for the purpose explained 
hereinafter. * In contradistinction to the stationary types - 
of cement kilns consisting of a vertically ar 
ranged heating chamber and to the rotary 
types of cement kilns in which the heating 
chamber is arranged at a small angle to the 
horizontal and in which the material pass 
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85. its ful capacity. After the charge has been 

(0. 

in the drawings by way of an ex 

ing therethrough occupies only a limited 
section of the whole cross sectional area 
propose to arrange the rotary heating cham 
ber 10 of the improved kiln at such an angle 
that the material slowly passing through the 
chamber will fill up the latter from top to 
bottom. 

i prefer to make the heating chamber 10 
in the form of a cylindrical drum i.e. the 
cross sectional area of which is substan 
tially uniform and to provide a lid member 
11 attached to and closing the upper end of 
the chamber which has an exhaust hole 12. 
he later communicates through file 13 

with the chimney 4 and with a hopper 20 
through which the material to be treated is 
charged 

At 
is closed by a bottom member having a plu 
rality of holes 15, 15 provided therein, 
through, which the burnt cement, clinker is 
discharged into a bin 30, stationarily fixed 

into the heating chamber 10. 

underneath the said holes and adapted to 
close the heating chamber against the atmos 
phere. Another stationary member, i. e., 
lid 40, which is preferably structurally con 
neeted with the bin 30, serves to close the 
rest of the discharge holes 15' against the 
atmosphere. 
Any suitable means known per se e. g. 

rollers 50, 51 and driving gear 52 may be 
provided for rotatably sup; arting the heat 
ing chamber 10 in its specific inclined posi 
tion and for slowly revolving the latter ahout 
its longitudinal axis. 

In the embodiment of my invention show in 
late the 

heating. chamber 10 is arranged at an angle 
of: about 45° at which the kiln operates satis 
factorily, yielding a product of uniform qual 
ity...and, consuming less fuel than ordinary. 
rotary kilns of known type having the same 
output... would require. 
Blowers 60.60 are provided for supply 

ing compressed air to the heating chamber 
(), which are connected by 

the extreme bottom end of the kiln, and with 
the bin 30 respectively. 
The operation of the kiln if heated by solid 

fuel is as follows: 
The raw material-dried, slurry-and the 

fuel mixed in appropriate proportions are 
fad into the kiln through the hopper 20 tantil 
the heating chamber 10 is filed in almost to 
set on fire and while the kiln slowly revolves 
and compressed air is blowing th in 

the material inder treatment because of the 
parted to it hy. constant stirring action i: 

the revolving chamber 10 is very effectively 
and niformly dried... calcined, burnt into 
clinka and eventially cooled in the cliffer 

... ent zon as through which the charge nassas. 
Atsiation is ?tra"Y" to the fa?t in the 

material in slowly moving downwardly in a 

is lower end the heating chamber 10. 

pes 61, 61' with 
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helical path even on becoming rather highly 
heated so as to sinter and bake will nowhere 
permanently stick to the walls of the heat 
ing chamber and will not choke the latter 
because the hottest Zone by reason of the 
inclined position of the kin extends at an 
angle to the walls of the heating chamber. 
Thus the respective sections of the walls will 
be exosed to the greatest heat only once it 
each revolution and temporarily while they 
are allowed to cool during the rest of the 
revolution by contact with portions of the 
charge which are less hot. 

Various changes and modifications may 
be made in the structural design of rotary 
kilns for the production of cement and like 
artificial hydraulic mortars as described 
above and in the shape and cooperation of 
their component parts without substantially 

ing from the spirit and the leading 
this in velation and sacrificing any 

ges offered by the same 
inding and cruishing means such 

; or rollers 70 facing the discharge holes 
15 may be fixed in the hin 30 and are adapted 
to cause the larger clinkers by coming re 
peatedly into contact with the said grinding 
and crushing means to be gradually commi 
illted. 
Convenient means may be provided at the 

bottom end of the bin 30 for automatically 
lischarging the clinker at intervals and in 
iimited quantities. 

in the embodiment of the invention shown 
in Fig.1 by way of an example said discharg. 
ing means comprise a pair of rotary discs 80, 
80' arranged in superposed position to and 
Spaced from each other, said discs having 
holes provided therein which alternately 
coin inunicate with the discharge port of the 
bin. - 

Fig. 2 represents an evolution of the bot 
tom of a heating chamber having discharge 
holes 16 of different size and irregular shape. 
My experiments have shown that the provi 

sion of holes of irregular shape and size as 
shown by way of an example tends to facili 
tate and enhance the discharge of the clinker 
roceeding through the grate bars or crush 

ing rollers 70 underneath. 
The larger holes in passing over the grate 

or rollers 70 will cause a more rapid down 
ward movement of the clinker above which 
contributes to stir up and thus bring forward 
other portions of the clinker in adjoining sec -da 

tions which heretofore have moved somewhat 
slowly stic requirer some time to escape from 
the heating chamber. 

I wish not to be limited to the use of solid 
fuel such as coke in kilns designed according 
to this invention. 
These may be fired with equal success with 

fuel such as combustible gases or liquid fuel. 
Nozzles 90 may he provided at the circum 

ference of the heating chamber 10 for intro 
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ducing combustible gases and (or) com 
pressed air. 
What I claim is: . 
1. In a rotary kiln for the production of 

5 cement or the like, in combination, a heat 
ing chamber of substantially uniform cross 
section having its axis inclined at an angle 
of substantially 45° to the horizontal where. 
by said chamber is normally substantially 

10 filled with material, a lid fixed to the upper 
end of said chamber and having an exhaust 
opening therein, means for charging raw 
material into said chamber, a bottom mem 
ber secured to the lower end of said chamber 

ls and having discharge openings therein, a 
hopper mounted below said bottom and 
adapted to receive material escaping through 
the openings in the lower part thereof, a plate 
adjacent said bottom and closing the remain 

20 ing openings therein, and means for rotat 
ing said chamber and for introducing air into 
the lower part thereof. 

2. In a kiln as claimed in claim 1, grinding 
and crushing means fixed in the upper part 

25 of said hopper below said bottom. 
3. In a kiln as claimed in claim 1, grind 

ing and crushing means fixed in the upper 
tfrt of said hopper below said bottom, said 
fast named means comprising a plurality of 

80 members spaced apart to form a grate. 
4. In a kiln as claimed in claim 1, grind 

ing and crushing means fixed in the upper 
part of said hopper below said bottom, said 
last named means comprising a plurality of 

85 rollers spaced apart to form a grate. 
5. In a kiln as claimed in claim 1, said 

discharge openings varying in size and shape. 
6. In a rotary kiln for the production of 

cement or the like, in combination, a heat 
40 ing chamber of substantially uniform cross 

section having its axis inclined at an angle 
of substantially 45° to the horizontal where 
by said chamber is normally substantially 
filled with material, a lid fixed to the upper 

45 end of said chamber and having an exhaust 
opening therein, means for charging raw ma 
terial into said chamber, a conical bottom 
member secured to the lower end of said 
chamber and having discharge openings 
therein, a hopper mounted below said bottom, 
the upper edges of said hopper conforming to 
and abutting a portion of the surface of said 
conical bottom and to receive material escap 
ing through the openings in the lower part 
thereof, a plate conforming to the remaining 
portions of the surface of the conical bottom and closing the remaining openings therein, 
and means for rotating said chamber and for 
introducing air into the lower part thereof. 

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

HANS ENGEL. 
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