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, In the treatment of solid. material, such, for 
example, as vcement raw material, ‘with gaseous 
media, such, for example,'as air or. the gaseous 
products of combustion in the manufacture of v 

5 cement, or other gases, as for the purpose of 
heating or cooling the material or for the bring 
ing about of chemical reactions between the ma 
terial and the gaseous media,’ or for the removal, 
as fromv the hot products of combustion in 

10 cement kilns, of solid substances, such as cement 
- dust, the gaseous media'are sometimes caused to 
penetrate a layer of the material while the same 
is resting, under the in?uence of gravity, on a 
grate ‘or-other reticular or perforated " carrier 

In such operations as practiced hither- , 15 surface. 7 

to difliculties have arisen, as when the solid ma 
terial has to be moved onward during or after’ 
subjection to the action of the gases._ The end-_ 
less traveling conveyors-or grates which have 1 

‘20 beenused in such operations have involved the 
installation of structures of great expense and 
of great weight which are subjected in use to 
considerablewear and particularly to deteriora-. 
tion whenfthe'solid materials are treated with 

25 gases of high temperature. One particularwdis 
advantagein the use of such endless traveling 
conveyors has been that only one-half of the 
conveyor could be used for the support of the’ 
material at one time, the return portion of such 

30 endless conveyors serving no function in the 
support of the material. , The present invention 
has for its object to provide improved apparatus 
for the treatment of solid materials in granular 

/_ or coarsely granular form which can be spread 
35 into layersto be penetrated by ‘the gaseous 

media. , v . 

In‘accordance with the inventiomthe material, 
in granular or coarsely granular form, is applied - 
as a layer to a traveling grate or perforated or 

40 reticular screen of such character that, the ma 
terial may be ,held against the conveyor, even 
against the action of gravity; by the ?uid pres 
sure, as of the' gaseous medium employed and 
intended to penetrate the layer of material which 

45 is tol'be subjected to its‘action, directed against 
~ the materialon the working surface of the con 
veyor in excess of thepressure against'the other. 
surface of the conveyor, such pressure diiter 
ence, whether produced by positive pressure on 

50 the one side of the conveyor or by negative pres-. 
sure or suction on the other side serving to hold 
the material upon the working‘ surface of the 
conveyor, even against‘ the action of gravity, 
until the material reaches the point at which it“, 

55" is to be released or discharged from the conveyor, 

(Cl. 263—32) 
such release'or discharge being accomplished by 
destroying the pressure difference at the point of 
discharge. It has been found in practice that if 
the, grain’ size of ‘the materialjunder treatment 
is suitable it is possible to hold against the work- 5 
ing surface of the conveyor, by the gas stream 
alone,‘ a layer of material suf?ciently thick to‘ 
enable‘ the purpose of the invention to be realized. 
If the carrier or conveyor-ism the form of an _ 
endless belt conveyor or ~traveling grate it thus 10,, 
becomes possible to use not only the upper side 
of the conveyor for the reception of a layer of 
the material but. also the under or returningside 
of the conveyor, increased. efficiency being there 
by attained. It will. be noted further that the l5 
ultimate removal of the material from the con- - 
veyor at the ‘point of discharge is readily effected 
as it will be necessary only to abate the pressure 
difference at the predetermined pointjof dis 
charge and thereby to permit the material to 20 
drop from the working surface of the-conveyor 
under the influence of gravity. - It will be under 

' stood'that in the practice of the invention the 
invention is not limited to the use of ‘endless 
conveyors but can be realized with a rotary body 25 
of any shape, such, for example, as a drum with 
perforated or reticular periphery) serving asthe 

, carrier for the layer of material to be, treated; 
the whole surface ofv such‘ a body, except at the 
point Vatwhicli the material is to be discharged, 30 
being covered by the layer of material. The dis 

~ charge of the material from such a carrier may ' 
be effected either by, interrupting the supply of _ 
air under pressure at the predetermined. point 
at which the action of gravity may cause the 35 ~' 
material to drop from the carrier, or by blowing 
the material from the carrierjby air supplied 
under pressure against the rear oropposite face a - - 
of the carrier. In, order that the material may 
beretained on‘ a carrier of oneform or another, 40 
it is generally desirable that the‘material should 
not be in the form of lumps or pieces of sub 
stantial size,.lbut should be in granular form; 
The heat exchange or other inter-action between 
the gaseous mediumand the material will gen 
erally be more complete the smaller is the grain 

45 

-_ size of.‘ the material, whichy'should‘ therefore-be 
reduced, jing‘eneral, as far as ‘may be consistent 
with the consumption of energy necessary for 50 
‘causing the movement of the air or other gaseous 
medium through the material. ’In_ practice it 
has been found in some cases that. a grain size 
of about one millimetre is to be recommended, 
While in other'case's'grains of the size of peas, 55 
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for example, ‘or mixtures of grains of different 
sizes may be desirable. 
The invention may be with particular advan 

tage applied in connection with " rotary kilns, 
such as those employed in the manufacture of 
cement, in order that use may be made of the 
considerable amount of heat carried by the'com~ 
bustion gases which leave the kiln. In the man 
ufacture of cement by the dry process such gases 
carry with them a considerable quantity of dust 
and in such cases it is desirable to reduce the 
grain size of the material which forms the layer 
on the conveyor so that the layer serves not only 
to take up heat from the kiln, but at the same 
time serves as a ?lter to reduce substantially 
the amount of dust carried along by the gases. 

In order that the invention may be clearly 
understood and‘readily carried into eti'ect sev 
eral forms ofgapparatus in which the invention 
may be realized will now be describedlby way 
of example with reference tothe accompanying 
drawings, in which: ' 
Figure 1 is a view in longitudinal section illus 

trating the application of ‘one embodiment of 
the invention to a rotary kiln.' 
Figure 2 is a view in vertical section on the 

broken line 2-2 of Figure 1. ; 
Figure ‘3 is a view‘simiiar to Figure '1, but 

illustrating the application of a rotary kiln in 
a somewhat different manner of that embodi~ 
ment of the invention which is illustrated in 
Figures 1 and 2. 

Figures 4 and 5 are views in section on the 
planes indicated respectively by the broken lines 
4-4 and 5-5 of Figure 3. - 't 

Figure 6 is also a view similar to Figure 1, but 
illustratingthe application to a rotary kiln of 
a different embodiment of the invention. - 
Figure 7 is a view in transverse section on th 

plane indicated by the broken line ‘I-‘l of Fig 
ure 6. 

Figure 8 is a view in longitudinal section show 
ing another embodiment of the invention. 

Figure 9 is a partial view in transverse sec 
tion on the plane indicated by the broken line 
9-9 of Figure 8. ‘ 

Figure 10 is a view mainly in elevation, partly 
broken‘ out and partly in section, illustrating the 
application of the invention to a kiln in which 
provisions is made for rotation of thekiln or a 
portion of the ‘kiln and the preliminary drier, 
with a portion of the kiln, at diii'erent speeds 
and in axial alignment. ‘ 

Figure 11 is a partial view illustrating an ar 
rangement similar to that represented in Fig 
ure 10, but with the two parts of the kiln out 
of alignment. ‘ ' ' y _ 

Figure 12 is a‘ view in sectional elevation il 
lustrating a further embodimentyof the inven 
tion in connection with a kiln, :a portion of 

' which is also shown. 
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Figure 13 is a view in transverse section on 
the plane indicated by'the broken line I 3-H 
of Figure 12. ’ 

Figure 14 is ‘a view in transverse section on 
the plane indicated by the broken line ll-‘—l4 
of Figure 12. ' ' ' 

Figures 15, 16 and 17 are detail views of the’ 
material spreader shown in Figure 12. 
In the embodiment of the invention shown in 

Figures 1 and 2 the: invention is illustrated as a 
supply and preheating device for a rotary kiln 
I! so that the hot combustion gases from the 
kiln may pass through the material on the car 
rier and serve to preheat it or to even calcine it 

2,024,453 
partly or wholly. -In this instance the material 
is supplied through a chute 4° to a trough l0x 
in which rotates a worm'conveyor III0 which 
serves to apply the material to be treated to the 
outer surface of a drum or cylindrical‘ carrier 
|° supported by a shaft 2“ within a fixed casing 
36 which forms a continuation of the stack- or 
dust chamber l2c into which the hot products 
of combustion pass from the kiln I2. Within 
the drum or carrier 1° is supported a hood 1° 
which is in communication with the atmosphere 
or a source of air or gas‘ under pressure through 
a pipe 8°. The hot products of combustion from 
the kiln pass from the outside of the drum or 
carrier I6 through the perforated periphery of 
the drum and through, the layer of material held 

10 

16 

against the same by the pressure of such prod- I 
ucts of combustion and pass out from the in 
terior of the ‘drum through the conduit 6°. The 
material which is released from the carrier 
through the abatement by the hood 1° of the 
pressure of such gases of combustion over a 
small area of the drum may be directed through 
a chute 13 into the kiln for further treatment 
therein. 

In the embodiment of the invention shown in 
Figures 3, 4 and 5 that embodiment of the in 
vention which is shown in Figures 1 and 2 is 
illustrated as arranged in axial alignment with 
the kiln instead of being placed higher than the 
kiln and discharging the heated material into 
the kiln by gravity. In this instance the ma 
terial is supplied through a chute 4°‘ .to a trough 
It(1 in which rotates a worm conveyor In“ 
which serves to apply the material to be treated 
to the outer surface of a drum or cylindrical 
carrier l‘1 which in this instance is supported 
in axial alignment with the kiln l2d within an 
enlarged portion 3d which may be formed with 
t kiln shell. Within. the drum or carrier Id 
is supported a hood‘ 1“ which is in communica 
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tion with the atmosphere or a source of air or 
gas under pressure through a pipe 8d. The ma 
terial which is released from the exterior of the 
perforated or reticulated cylindrical carrier by 45 
abatement of the pressure difference under the I 
hood ‘I(1 and passes through the openings left 
at the perimeter of the wall I‘ix is taken up by 
lifters Md and discharged into the kiln. The 
hot products of combustion from the kiln pass 
in the opposite direction through the openings 
at the perimeter of the wall I‘ix and through 
the layer of material which is held by the pres 
sure of such gases upon the outside of the car 
rier and thence from the interior of the carrier 
on the way toward the stack. 
In the embodiment oi‘ the invention illustrat 

ed in Figures 6 and 7, in which the perforated 
or reticulated drum or carrier I e is also arranged 
in axial alignment with the kihi l2”, the ma 
terial is supplied to the drum or carrier through 

50 . 
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a chute 4° to ‘a trough ID‘ in which rotates a' 
worm conveyor I (Iex by which the material is 
applied to the inner surface of the drum or car 
rier Ie and is held against such inner surface in 
a relatively thin layer by the pressure of the 
combustion gases which enter the carrier from 
the kiln, which is placed within a housing 3e 
which may be formed with the shell of the kiln. 
A hood 1", in communication with the atmos 
phere or a source of air or gas under pressure 
through. a pipe 8°, is ‘applied to the exterior of 
the drum or carrier and the material released 
from the inner surface of the carrier by abate 
ment of the pressure di?’erence falls upon an in 

70 
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clined chute in by which it is directed into the 
kiln. The hot combustion gases which pass 
through the layer of material and through the ' 
perforated or reticulated perimeter of the car 

'rier maybe discharged from the interior of the 
housing iie into an annular chamber, 6" in com 
munication with the stack through a suitable 
conduit 6°. ' ; > ‘ 

In the embodiment of the invention illustrated 
in Figures 8 and~ 9 the materialis fed evenly by 
a distributor 15 to two impeller ‘conveyors. l6, 
I‘! which are projected through the shield l8 of - 
the kiln into an enlarged housing l9 carried 

’ with the kiln 20. In order to insureequal dis 
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tribution of the‘material ‘the .two impeller con 
veyors l6 and I‘! are of unequal lengths anddis 
charge through separate chutes l6a and l‘!‘1 at 
different points of a distributor conveyor at 2| 
which rotates in a trough 22, the lip 23 of which 
is arranged in proximity to the inner surface of‘ ‘ 
the perforated or reticulated 'cylindricaldrum or 
carrier 24 so that the material shall be deposited 

' upon the inner surface of the carrier slightly in 
advance of the lowest point of the carrier. AL 
curtain‘ of chains '25 may be attached to the 
underside of the trough 22 for the purpose of 

’ insuring the spreading of the material upon the 
inner surface of the carrier in a layer of uni 
form thickness. 
under the influence of the pressure‘ difference in 
duced by suction, pass through the layer of ma 
terial on .the inner surface of the carrier and 
through the carrier into an annular chamber 26 . 
which may be in communication with the stack. 
At a convenient pointin advance of the con 
veyor 2| and trough 22 is placed against the 
exterior of the carrier a‘hood 21 which may be 
in communication with the atmosphere or with a 
source of air or gas underv pressure through a 
pipe 28. By the admission of air or gas at this 
pointthe pressure which, so far in the rotation 
‘of thecarrier, has served to hold the layer of 
material against the inner face of the’ carrier, 
is abated and the material is discharged from the 
carrier into a trough 29, in which rotates a screw 
conveyor 30 by which the dried and heated ma-' 
terial is discharged into the enlarged housing at 
the end of the kiln ‘from which in turn it is 
transferred to the kiln by ‘scoops 3|. 
In some cases it 'may be found that the speed 

of rotation ofthe preliminary drier most ad 
vantageous for the transmission of heat. to the 
material on the carrier is not the same ‘as the 
speed of rotation of the main part of the kiln 
itself. In such an event provision may be made 

’ for rotation of the main part of the kiln and the 
preliminary drier at different speeds, as shown 
in Figures 10 and 11. As shown in'Figure 10 
the mainpart 22 of the kiln and thepart 33 
which carries the preliminary drier 34 are sup 
ported independently of each other and in 

‘ alignment, as to the two parts of the kiln, so 
that they can be rotated at different speeds, as 
by the usual gearing indicated at 35 and 26, suit 
able provision being made for transfer of the 
material from the part 22 to the part 22, as. by 
scoops indicated at 31. The preliminary drier, 
in this instance, is indicated as of the same con 
struction as that shown in Figures 3; 4 and 5 \d 
requires no detailed description herein. " 
While in Figure 10 the two parts of the kiln 

are shown in axial alignment, it is obvious that 
they may- be displaced out of alignment, as 
shown in Figure 11, in which the two parts 28 
and 29 are shown as displaced axially, as capable 

Thehot gases of combustion, ' 

3 . 

of rotation at different-speeds, and as provided, 
as at 40, with suitable means for the transfer 
of materialfrom one part to the other. 

In the embodiment of the invention illustrated 
in Figures 12-17 the main body‘ 50“ of the kilns 
is shown- as having a-conical extension 50 pro‘- _ 
vided internally with ?ights 5i and terminating 
vin an enlarged cylindrical section 49 which is 
provided with radial " plates. 52 to support the. 
grate or traveling perforated carrier 54. The 10 
‘section 49 is also provided with an annular cast 
ing 52 which serves as a peripheral gas dis 
charge, the webs 52a of this casting 52 being in 
alignment with the radial partition plates 53 so 
as to provide longitudinal channels through 15 
which the’ hot gases, after they have passed 
through the grate or carrier 54 and the layer of 
material supported thereon, are conducted to the 
annular gas outlet 52. The annular gas outlet 
is provided with a mantle 59 which forms a seal 20 
for the gas discharge 'ring, the portion of the 
mantle which is in immediate contact with the , 
gas discharge ring being relatively movable to 
adjust itself to expansions and contractions of 
the 'kiln while the lower part 60 is stationary and 25 
provided with an outlet 6| for connection to an 
induced draft fan, not. necessary to be shown, 
and with a water seal 50“. The mantle 59 also 
forms a support for the hood 55 through which 
'air is admitted to abate the pressure with which 30 
the layer of material is held against the grate ' 
and permit it to fall, under the in?uence of 
gravity and of the air pressure into the trough 

The hood may be'pivoted at 55“ so that it 
will be caused by its own weight to ride in close 85 
contact upon the ?anges of the gas discharge 
ring 52, and it may be provided with a connec 
tion, as at, 56, through which air may be-dis 
cil'iarged into the hood under pressure. There is 
a so pivoted upon the mantle, as at 51“, a hinged 40 
cover or guard plate 51 to prevent the escape of 
the gaseous medium from a point just below the 
hood 55 to a point somewhat lower down, the 
cover or guard'plate being held in close contact 
with the discharge ring 52'by meansof an ad- 45 
justable counterweight 59 mounted on an arm' " 
58" secured to the cover. . , 

In the embodiment of the invention the raw - 
material tobe treated is fed?through a spout 40 
into a pug mill-4| from which it passes to a dis-- 60 ' 

j integrator and distributor 42 in which is placed 
1 a‘ toothedv drum 42', rotated at high speed, by 
which the materialis discharged over trajectory 
bars 42, adjustably supported, as at43r, through 
.a feed inlet opening in the hood 45. By ‘this 55 ' 
means the material is distributedupon the'im 
mediate surface of the grate or carrier- 54 in a 

- layer of uniform thickness; 
' Within the trough ‘62 is mounted ascrewcon 
veyor 52 by which the material, which‘ has been 60 
subjected to the‘ action of the hot gases and has . 
been discharged from the working surface of the 
carrier grate 54, is delivered through a chute 6Q ' 
into the kiln. The conveyor 52_'is preferably 
provided with a hollow shaft 62‘ for the passage . 
of cooling air. It will be observed that the 
trough 52 is mounted upon a hollow casting: 65 
provided with a pipe 55' for the on of 
cooling air. It will also be noted that an as- ' 
bestos lined shield 54 is provided for the protec-, 3°‘ 
tion of the parts from the action of the hot'gas'es. 
The hood 45‘and the parts carried thereby, may 
be mounted upon a supporting' carriage 45 ar- , 
ranged -for movement on rails 41. . : 75. 
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In the operation of this embodiment of they 
invention the material distributed uponthe in 
ner surface of the carrier grate 54 is immediate 
1y subjected to the action of the hot gases from 
the kiln 50“, such gases passing through the lay 
er of material and the grate into the channels 
formed by the partition'plates 53 and thence 
into the mantle 59 through the discharge ring 
52. The gases so received in the mantle are 
discharged either into a dust chamber or di 
rectly into the stack under the influence of a 
fan not necessary to be shown. Under the pres 
sure difference created by the induced draft fan 
the material clings to the grate 54 until it 
reaches the hood 55 where the pressure differ 
ence is abated and the material is permitted to 
fall under the in?uence of gravity and‘ of the 
air pressure into the trough 62. 'As the chan 
nels formed by the radial partition plates 53 
register successively with the opening in the 
'dicharge hood 55 air under pressure entering 
the pipe 56 causes the pressure which has there 
tofore held the material upon the carrier grate 
to be abated and permit its discharge into the 
trough 62 whence it is conveyed into the kiln 
through the chute 66. As there is no layer of 
material on the carrier grate between the dis 
charge hood, 55 and the point at which the ma 
terial is to be fed to the carrier grate the gas 
channels 52_are sealed against'the action of the 
induced draft thereby preventing the escape of 
the gaseous medium until the layer of material 
has been formed on the grate._ ‘ 
Other embodiments of the invention will read 

ily suggest themselves and it will be understood 
that the essential elements will be formed and 
disposed to suit the conditions of use and that, 
except as pointed out in the accompanying 
claims, the invention is not restricted to the par 
ticular embodiments which have been illustrat 
ed herein for the purpose of explaining the na 
ture of the invention. The drawings are large 
ly diagrammatic and are therefore shown, in 
part at least, in outline only. 

I claim as my invention: 
1. ‘The combination of a rotary drum-like per 

forated carrier, a trough within the carrier and 
having a discharge lip in close proximity to the 
inner surface of the carrier, a distributor within 
the trough to discharge the material over the 

lip of the conveyor upon- the inner surface of 
the carrier in advance of the lowest point in 
the rotation of the carrier, a hood applied to 
the exterior surface of the carrier in advance 
of said trough and in communication with the 
air, a second trough and conveyor arranged to 
receive the material released from the inner 
surface of the carrier at the hood, means to di 
rect gases to the interior of the carrier and cause 
such products of combustion to penetrate the 
carrier and the layer of material on the inner 
surface thereof, and means to conduct the hot 
products of combustion away from the exterior 
of the carrier. 

2. The combination of a rotary drum-like per 
forated carrier, a trough within the carrier and 
having a discharge lip in close proximity to the 
inner surface of the carrier, a distributor with 
in the trough to discharge the material over the 
lip of the conveyor upon the inner surface of 
the carrier in advance‘ of the lowest point in the 
rotation of the carrier, a hood applied to the 
exterior surface of the carrier in advance of said 
trough and in communication with the air, a 
second trough and conveyor arranged to receive 
the material released from the inner surface of 
the carrier at the hood, means to direct gases 
to the interior of the carrier and cause such 
products of combustion to penetrate the carrier 
and the layer of material on the inner surface 
thereof, means ‘to conduct the hot products of 
combustion away from the exterior of the car 
rier, and a curtain of chains suspended from 
the ?rst named trough to insure uniform dis 
tribution of the material upon the inner surface 
of the carrier. 

_3. The combination of a kiln, means for form 
ing a porous mass of cement raw material, a 
rotary drum-like perforated carrier, means to 
distribute the material in the form of a ‘layer 
on the perforated surface of the carrier,‘ means 
to cause the kiln gases to‘ pass through the ma 
terial and the carrier and to press the material 
against the carrier, means to establish a differ 
ence of pressure as between the two sides of the 
carrier, whereby the material is released from 
the carrier at a predetermined point in the ro 
tation of the carrier, and means to deliver the re 
leased material into the kiln. 

MIKAEL VOGEL-JORGENSEN. 
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