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This invention relates to rotary klns, and has 
particular reference to improvements in rotary 
kilns of the type comprising a rotary drum into 
One end of which the material to be treated is 
introduced for travel through the drum in one 
direction, and into the other end of which the 
hot gas or other medium for treating the material 
is introduced for travel through the drum in the 
opposite direction in heat exchange relationship 
to the material. 

In Such kilns high temperatures usually are 
employed, and in order to derive the greatest 
benefit from the fuel consumed in supplying the 
heat to treat the material, it has been the pre 
valling prior practice to employ drums of great 
length. The longer the drums may be, however, 
the more expensive they are to install, maintain 
and Operate. Therefore, there has always ex 
isted the problem of minimizing the length of 
the drums consistent with deriving maximum 
benefit from the fuel consumed. 
One outstanding development in rotary kiln 

practice directed toward the end of minimizing 
drum length and obtaining high efficiency from 
the fuel consumed was to provide the drums with 
metal heat exchangers. This was sound practice 
because the transfer of the heat to the material 
Was accomplished much more readily through the 
metal heat exchangers than directly from the gas 
to the material. There then were developed var 
ious different types of metal heat exchangers of 
greater or lesser efficiency certain of which now 
are in common use. All have the disadvantage, 
however, that they cannot withstand tempera 
tures in excess of approximately 1500 F. which is 
the approximate working limit of the best known 
alloy steel from which they are made. There 
fore, their use necessarily has been confined to 
those portions of the drums wherein the working 
temperatures do not appreciably exceed 1500 F, 
which means, of course, that in some kilns emi 
ploying temperatures considerably higher than 
1500 F. at their hot gas inlet ends, it may not be 
possible to employ metal heat exchangers except 
throughout relatively short-length portions of the 45 
drums near their gas Outlet ends where the tem 
perature of the gases is considerably lower due to 
heat losses therefrom during their travel through 
the drums. Therefore, in Order to obtain the 
benefit of more effective heat transfer resulting 
from the employment of alloy steel heat exchang 
ers, kilns have been lengthened far beyond the 
practical necessity. V 
Another disadvantage of certain types of metal 

heat exchangers is that, if one requires replaces 
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ment or repair, it may be necessary to remove 
another, Or perhaps many others, to gain access. 
to or to enable removal of the one requiring. 
replacement or repair, in which event high main 

is tenance costs are involved. 
Another disadvantage of practically all prior 

types of rotary kilns is that all of the material 
being treated remains in the bottom of the drum, 
where the heat is at a lower temperature, never 

10 reaching the top of the drum where the heat is 
greatest. 
Certain rotary kilns are provided with means 

to carry some of the material being treated up 
wardly with the drums as the drums rotate, but 

15 in most such kilns the elevated material is dis 
advantageously cascaded with damaging effect 
upon the refractory linings of the drums and to 
the material itself when soft in character before 
it reaches the tops of the drums, 

20 Accordingly, One special and important object 
of the present invention is to provide a rotary 
kiln with means which may be located within the 
drum at any point, or points, along the length 
thereof, regardless of the temperature therein; 

25 which is effective to elevate the major amount of 
the material being treated to the highest temper 
ature top portion of the drum without any ap 
preciable dropping of the elevated material, and 
which, at the same time, is effective to cause 

30 tumbling of the elevated material, whereby the 
greatest benefit is derived from the fuel consumed 
in Supplying the heat for operating the kiln and 
whereby the kiln may be of minimum length. 
Another special and important object of the 

sis invention is to provide a rotary kiln with means 
as stated which is of comparatively low installa 
tion cost, which is readily accessible for replace 
ment and repair purposes and which, therefore, 
is of comparatively low maintenance cost. 

4. With the foregoing and other objects in view, 
which will become more fully apparent as the 
nature of the invention is better understood, the 
Same consists in a rotary kiln embodying the 
novel features of construction, combination and 
arrangement of parts as will be hereinafter more 
fully described, illustrated in the accompanying 
drawings and defined in the appended claims. 

In the accompanying drawings, wherein like 
characters of reference denote corresponding 

so parts in the different views: 
Figure 1 is a longitudinal section through a ro 

tary kilin constructed in accordance with one 
practical embodiment of the invention, 

Figure 2 is a longitudinal section on an en 
8S larged scale through a portion of the kiln, and 
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shorter than comparable drums employing metal 
heat exchangers. Moreover, the rings 2 afford 
ready access to any part of the drum and any 
ring may, therefore, be replaced or repaired with 
out disturbing any other ring. In addition, the 
rings themselves are of comparatively low in 

... stallation and replacement cost. Accordingly, 
the present kiln not only is highly efficient in op 
eration, but is of low maintenance cost, 
From the foregoing description considered in 

connection with the accompanying drawings, it 
O) 

is believed that the construction, operation and . 
the many advantages of the present rotary kiln 
will be readily understood and appreciated. It 
is desired to point out, however, that while only 
a single specific structural embodiment of the 
invention has been illustrated and described, the 
same is readily capable of embodiment in specifi 
cally different structures within its spirit and 
scope as defined in the appended claims. 

Having thus described the invention, I claim: 
1. A rotary kiln comprising a lined rotary 

drum, a plurality of axially spaced, annular 
members of appreciable width positioned in said 
drum in contact with its lining and rotatable with 
the drum, Said members each projecting radially 
into the drum beyond its lining a distance which 
approximately equals the depth of the material 
moving through the drum, whereby the hot 
treatment gases will be permitted to partake of 
a Substantially normal longitudinal flow through 
the drum and the flow of the material through 
the drun will be retarded by the members to 
prolong the transfer of heat to the material from 
the flowing gases and from the portions of the 
drumlining located between the spaced members, 
each of said members having a circular series of 
Openings extending axially therethrough, each of 
said openings being continuously closed through 
out its circumference and adapted to receive 
and retain a small charge of the material ad 
vancing through the drum for carrying the 
charge in heat transfer relation with the high 
level gases passing through the drum as the lat 
ter rotates. 

2. A rotary kiln comprising a lined rotary 
drum, a plurality of axially spaced refractory 
rings of appreciable width positioned in said 
drum in contact with its lining and rotatable 
with the drum, said rings each projecting radial 
ly into the drum beyond its lining a distance 
Which approximately equals the depth of the 
material moving through the drum, whereby the 
hot treatment gases will be permitted to partake 
of a Substantially normal longitudinal flow 
through the drum and the flow of the material 
through the drum will be retarded by the rings 
to prolong the transfer of heat to the material 
from the flowing gases and from the portions of 
the drum lining located between the spaced rings, 
each of said rings having a circular series of 
openings extending axially therethrough, each of 
said openings being continuously closed through 
out its circumference and adapted to receive and 
retain a small charge of the material advancing 
through the drum for carrying said charge in 
heat transfer relation with the high level gases 
passing through the drum as the latter rotates. 

3. A rotary kiln comprising a rotary drum, a 
refractory lining for the drum, said refractory 
lining, at points spaced longitudinally of the 
drum, being formed of greater radial depth than 
the remainder of the lining so as to form an an 
nular projection of appreciable width that ex 
tends into the drum beyond the remainder of the 
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ining a distance which approximately equals 
the depth of the material moving through the 
drum, whereby the hot treatment gases will be 
permitted to flow substantially normally through 
the drum and the flow of the materia through 
the drum will be retarded by the annular projec 
tions to prolong the transfer of heat to the ma 
terial from the flowing gases and from the drum 
lining, each of said annular projections having a 
circular series of openings extending axially 
therethrough, each of said openings being con 
tinuously closed throughout its circumference 
and adapted to receive and retain a small charge 
of the material advancing through the drum for 
carrying Said charge in heat transfer relation 
With the high level gases passing through the 
drum as the latter rotates. . 

4. A rotary kiln comprising a rotary drum, a 
refractory lining for the drum, said refractory 
lining, at points spaced longitudinally of the 
drum, being formed of a circular course of bricks 
of appreciable width and of greater radial depth 
than the remainder of the lining so as to form an 
annular projection that extends into the drum 
beyond the remainder of the lining a distance 
which approximately equals the depth of the 
material moving through the drum, whereby the 
hot treatment gases will be permitted to flow 
Substantially normally through the drum and 
the flow of the material through the drum will 
be retarded by the annular projections to prolong 
the transfer of heat to the material from the 
flowing gases and from the drum lining, th2 in 
wardly projecting portion of each one of the 
bricks of said circular courses having an open 
ing extending therethrough from side to side 
and adapted to receive and retain a small charge 
of the material advancing through the drum for 
carrying said charge in heat transfer relation 
With the high level gases passing through the 
drum as the latter rotates. 

5. A rotary kiln comprising a lined rotary 
drum, a plurality of axially spaced circular 
courses of refractory bricks positioned in said 
drum in contact with its lining and rotatable 
With the drum, each of said courses of bricks 
being of appreciable width and projecting ra 
dially into the drum beyond its lining a distance 
which approximately equals the depth of the 
material moving through the drum, whereby the 
hot treatment gases will be permitted to partake 
of a substantially normal longitudinal flow 
through the drum and the flow of the material 
through the drum will be retarded by the in 
Wardly projecting courses of bricks to prolong 
the transfer of heat to the material from the 
flowing gases and from the portions of the strum 
lining located between the said courses of bricks, 
each of said courses of bricks having a circular 
Series of openings extending axially there 
through, each of said openings being continu 
ously closed throughout its circumference and 
adapted to receive and retain a small charge of 
the material advancing through the drum for 
carrying said charge in heat transfer relation 
With the high level gases passing through the 
drum as the latter rotates. 

6. A rotary kiln comprising a rotary drum, a 
lining for the drum formed of refractory bricks, 
a limited number of the bricks forming the lin 
ing of a given longitudinal Zone of the drum be 
ing of greater radial depth than the remaining 
lining bricks of said zone so they will project 
into the drum beyond the remainder of the lining 
a distance which approximately equals the depth 
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of the material moving through the drum where 
by the hot treatment gases will be permitted to 
flow substantially normally through the drum 
and the flow of the material through the drum 
will be retarded by the inwardly projecting bricks 
to prolong the transfer of heat to the material 
from the flowing gases and from the lining bricks 
of the drum which do not project into the drum, 
said bricks of greater depth being of appreciable 
width and having formed therein Openings ex 
tending axially of the drum, each of said openings 
being continuously closed throughout its circum 
ference and adapted to receive and retain a Small 
charge of the material advancing through the 
drum for carrying said charge in heat transfer 
relation with the high level gases passing through 
the drum as the latter rotates. 

7. A rotary kiln comprising a rotary drum, a 
lining for the drum formed of refractory brick, 
a limited number of the bricks forming the lin 
ing of a given longitudinal zone of the drum be 
ing of greater radial depth than the remaining 
lining bricks of said zone so they will project into 
the drum beyond the remainder of the lining a 
distance which approximately equals the depth 
of the material moving through the drum, each 
one of the said bricks of greater depth being 
arranged in said drum zone so that it will be in 
longitudinal alignment with and longitudinally 
spaced from others of the bricks of greater depth, 
whereby the hot treatment gases will be per 
mitted to flow substantially normally through 
the drum and the flow of the material through 
the drum will be retarded by the inwardly pro 
jecting bricks to prolong the transfer of heat to 
the material from the flowing gases and from 
the portions of the lining located between the 
said longitudinally aligned and spaced bricks, 
said bricks of greater depth being of appreciable 
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width and having formed therein openings ex 
tending axially of the drum, each one of said 
openings being adapted to receive and retain a 
small charge of the material advancing through 
the drum for carrying said charge in heat trans 
fer relation with the high level gases passing 
through the drum as the latter rotates. 

8. A rotary kiln comprising a rotary drum, a 
lining for the drum formed of refractory bricks, 
a limited number of the bricks forming the lin 
ing of a given longitudinal zone of the drum be 
ing of greater radial depth than the remaining 
lining bricks of said zone so they will project 
into the drum beyond the remainder of the lin 
ing a distance which approximately equals the 
depth of the material moving through the drum, 
each one of the said bricks of greater depth be 
ing arranged in said drum zone so that it will 
be in longitudinal alignment with and longitudi- . 
nally Spaced from other bricks of greater depth, 
whereby the hot treatment gases will be per 
mitted to flow substantially normally through 
the drum and the flow of the material through 
the drum will be retarded by the inwardly pro 
jecting bricks to prolong the transfer of heat 
to the material from the flowing gases and from 
the lining, said bricks of greater depth being 
of appreciable width and each having formed 
therein a circular opening which extends en 
tirely therethrough axially of the drum, each of 
said openings being continuously closed through 
Out its circumference and being adapted to re 
ceive and retain a small charge of the material 
advancing through the drum for carrying said 
charge in heat transfer relation with the high 
level gases passing through the drum as the latter 
rotates, - 
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