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This invention relates to new and useful improve 
ments in apparatus for cooling materials and deals more 
particularly with horizontally mounted drum type coolers 
which are particularly adapted for the treatment of very 
high temperature materials. 

it is a characteristic feature of one well-known type 
of horizontally mounted, rotatable drum cooler that the 
material is supported within the drum by an internal 
treatment chamber forming structure which gradually 
increases in diameter, from the feed end to the discharge 
end, to provide a supporting surface that is inclined 
relative to the axis of the drum. This inclined surface 
will cause the material to advance axially through the 
drum and Will cause the depth of the bed to increase as 
the material approaches the discharge end of the drum. 
Since there is generally only a slight change, if any, in 
the physical characteristics of the material which is being 
cooled, variations in the depth of a bed of material will 
adversely affect the uniform distribution of the cooling 
medium through the bed. 

Further, coolers of the above mentioned type intro 
duce the cooling medium into axially extending, radially 
inwardly opening passages, which are provided in the 
internal treatment chamber forming structure, for flow 
radially through the material throughout the length of 
the bed. Also, the cooling medium that has passed 
radially through the material bed customarily is required 
to flow concurrently with the advancement of the ma 
terial through the remainder of the length of the drum 
before being released at the discharge end of the latter. 

This manner of introduction causes the cooling me 
dium, which reaches the portions of the passages ad 
jacent the discharge end of the drum before flowing into 
the material, to pick up some heat from the overlying 
bed and thereby reduces the effectiveness of this portion 
of the medium. In addition, the requirement that the 
medium, which has passed through the material, must 
flow concurrently with and in contact with the top sur 
face of the advancing material, causes the relatively cool 
material that has advanced to the vicinity of the dis 
charge end of the drum to be exposed to the relatively 
hot medium that has passed through the hottest part of 
the bed at the feed end of the drum, with the result 
that an undesirable heat exchange relationship exists. 
An additional problem has been encountered in the 

past in the withdrawal of cooling medium from the drum 
at a temperature at which its absorbed heat may be 
economically recovered for use in other processing op 
erations such as the preheating of combustion air for 
kilns, dryers, and the like. In other words, the cooling 
medium passing through different axially spaced por. 
tions of the bed of material in the drum will absorb 
different amounts of heat and only the higher tempera 
ture medium contains sufficient heat to justify its re 
covery. 

It is the primary object of this invention to provide 
horizontally mounted drum type cooling apparatus which 
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will subject an elongated bed of hot material to cooling 
effected by direct heat exchange with a gaseous cooling 
medium while the material is advanced along the bed. 
A further important object of the invention is to pro 

vide cooling apparatus of the above type which will 
adequately insulate the cooling medium introduced to 
different axially spaced portions of the bed of material 
from being preheated due to exposure to the heat radiated 
from the hottest material at the feed end portion of the 
cooler. 

Another important object of the invention is to pro 
vide cooling apparatus for subjecting an elongated bed of 
material to the cooling action of a gaseous medium 
passed in direct heat exchange relationship with the ma 
terial and for withdrawing the medium in such a man 
ner that the material in the cooled down portion of 
the bed is never exposed to the gaseous medium that 
has passed through the material advancing through the 
hottest portion of the bed. 

Still another object of the invention is to provide ap 
paratus for Subjecting a bed of material to the cooling 
effect of a gaseous medium and for separately withdraw 
ing the portions of the gaseous medium which have 
passed in heat exchange relationship with the hottest 
and also the progressively cooler portions of the bed. 
A further object of the invention is to provide ap 

paratus for subjecting a bed of material to the cooling 
effect of a gaseous medium and for separately regulating 
the volumes of the gaseous medium which are passed 
in heat exchange relationship with the hottest and with 
the progressively cooler portions of the bed. 
A further object of the invention is to provide ap 

paratus for Subjecting a bed of material to the cooling 
effect of a gaseous medium and for independently regu 
lating the volume of the medium that is passed in heat 
exchange relationship with the hottest portion of the bed 
to control the temperature of the medium leaving said 
portion, the regulated medium being separately with 
drawn from the apparatus. 

Still another object of the invention is to provide ap 
paratus for cooling an elongated bed of material and for 
separately regulating the depth of the material in dif 
ferent portions of the bed, the amount of gaseous cool 
ing medium flowing in heat exchange relationship with 
said different portions, and the location of the flow paths 
through which the medium is introduced into said heat 
eXchange relationship. 

Other objects and advantages of the invention will be 
apparent during the course of the following description. 

In the accompanying drawings forming a part of this 
Specification and in which like reference characters are 
employed to designate like parts throughout the same, 

Figure 1 is a side elevational view, partly broken 
away, of a cooling device embodying the invention, 

Figure 2 is an end elevational view of the feed end 
of the device illustrated in Fig. 1, 

Figure 3 is a vertical sectional view taken on line 
3-3 of Fig. 1, 

Figure 4 is a longitudinal sectional view of the feed 
end portion of the cooling apparatus taken on line 4-4 
of Fig. 2. 

Figure 5 is a fragmentary sectional view taken on line 
5-5 of Fig. 2, 

Figure 6 is a fragmentary sectional view taken on line 
6-6 of Fig. 2, 

Figure 7 is a fragmentary sectional view taken on line 
7-7 of Fig. 2, 

Figure 8 is a fragmentary end elevational view of the 
treatment gas manifold at the bottom of the feed end of 
the cooling apparatus with the inlet connector and cover 
plates removed, 
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Figure 9 is a fragmentary sectional view taken on line 

9-9 of Fig. 8, 
Figure 10 is a sectional view taken on line 10-10 of 

Fig. 8, 
Figure 11 is a fragmentary plan view of the tangential 

louvres at the bottom of the feed end portion of the cool 
ing apparatus and the Supports for the ends of the louvres, 

Figure 12 is a vertical sectional view taken en line 
2-12 of Fig. 11, 
Figure 13 is a fragmentary plan view of the end por 

tions of the tangential louvres in adjacent Sections cf. tha 
cooling apparatus, 

Figure 14 is a vertical sectional view taken on line 
14-14 of Fig. 13, 

Figure 15 is a longitudinal sectional view taken on 
line 15-15 of Fig. 14, and 

Figure 16 is an exploded view of one of the retaining 
ring dams employed in the cooling apparatus. 

In the drawings, wherein for the purpose of illustra 
tion is shown the preferred embodiment of the invention, 
and first particularly referring to Fig. 1, the reference 
character 15 designates a cylindrical outer shell that is 
Supported for rotation about a horizontal axis by con 
ventional tires 16 and trunnions 17. The shell 5 is 
rotated by a pinion, not shown, which is mounted within 
the housing 18 and engages the ring gear 19 that is 
mounted on and extends around the periphery of the 
outer shell. The pinion is driven by a motor 21 through 
a flexible coupling 22 and gear reduction unit 23. Thrust 
rollers 24 engage the sides of one or both of the tires 
16, as illustrated in Fig. 4, to prevent axial displacement 
of the shell 15 relative to the trunnions 17. 

Referring now to Figs. 1, 3 and 4 for a detail descrip 
tion of the internal structure of the shell 15, a plurality 
of axially extending radial louvres 25 are mounted at 
circumferentially spaced points on the inner Surface of 
the shell 15 to provide treatment fluid passages 26 be 
tween adjacent pairs of louvres. The louvres 25 are 
tapered longitudinally to cause their inner edge portions 
to diverge outwardly from the axis of the shell from the 
feed end to the discharge end of the shell so that the radial 
dimension of each passage 26 decreases as the passage 
approaches the discharge end of the shell. Mounted 
on the inner edge portions of the radial louvres 25 ad 
jacent the feed end of the shell 15 is a ring 27 which 
Supports the feed end plate 28. This plate 28 is pro 
vided with a centrally located opening 29 through which 
material may be introduced into the interior of the shell 
15. At the discharge end of the shell 15 there is provided 
a plate 30, as illustrated in Fig. 1, and a discharge spout 
31 projects axially outwardly from the end plate 30 
in surrounding relationship with the discharge opening, 
not shown, of the discharge end plate. The outer end 
of the discharge spout 3i opens into a conventional dis 
charge hood 32 and the material entering the hood is dis 
charged through a bottom opening. Treatment gases 
flowing from the discharge end of the shell 15 are re 
leased from the upper portion of the hood 32. 
At longitudinally spaced points between the feed end 

plate 28 and discharge end plate 30, ring dam assemblies 
33 are mounted on and extend radially inwardly from the 
inner edge portions of the radial louvres 25. All of 
the ring dam assemblies 33 are identically constructed 
except that the assembly nearest the feed end plate 28 
has an outer edge portion 34 extending radially out 
Wardly beyond the inner edges of the radial louvres 25 
for a purpose that will be later described. All of the 
assemblies have progressively larger outside diameters 
and central openings from the feed end to the discharge 
tend of the shell 15. This progressive increase in di 
mensions of the ring dam assemblies 33 makes possible 
the mounting of the assemblies at longitudinally spaced 
points along the inner edge portions of the axially tapered 
radial louvres 25 while the radial widths of the assemblies 
are maintained substantially equal. 
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4. 
Referring now to Figs. 4 and 16 for a detail descrip 

tion of one of the ring dam assemblies 33, it will be 
noted that it is made up of four segmental rings, with 
the cooperating segments 35 forming an outer ring 36, the 
cooperating segments 37 forming a second ring 38, the 
cooperating segments 41 forming a third Ting 42 and the 
fourth ring 44 being formed by the cooperating segments 
43. The said cooperating segments, forming each of the 
four rings, have adequate space between their adjoining 
ends to allow for expansion under heat. The rings 36, 
33, 32 and 44 of each assembly have progressively smaller 
central openings and outside diameters and are arranged 
with the rings 36 and 42 in one plane and the rings 38 
and 44 in a second plane and with the edges of adjacent 
rings arranged in overlapping relationship. The over 
lapped edge portions of the rings 36, 38, 42 and 44 are 
suitably detachably connected to each other. Splice 
plates 45 detachably connect the adjacent end portions 
of the segments 43 forming the inner ring 44 so that the 
assembled rings form a rigid structure. It will be read 
ily apparent, however, that successive disassembly of the 
rings, progressing from the inner, or fourth, ring to the 
outer, or first, ring will progressively enlarge the central 
opening of and will decrease the radial width of the ring 
dam assembly relative to the inner edge portions of the 
radial louvres 25. 
The outer ring 36 of each ring dam assembly 33 has 

mounted on its opposite faces a plurality of louvre Sup 
ports 46 as illustrated in Figs. 3 and 13 to 15, inclusive, 
and similar supports 46 are mounted on the inner face 
of the feed end plate 28, as illustrated in Figs. 11 and 
12. Further, similar louvre supports, not shown, are 
mounted on the inner surface of the discharge end plate 
30. A plurality of axially extending tangential louvres 
47 are positioned between adjacent pairs of ring dam as 
Semblies 33 and between the feed end plate 28 and dis 
charge end plate 30 and their adjacent ring dam assem 
blies to form an inner, material bed supporting shell. 
The opposite ends of the tangential louvres 47 rest on the 
louvre supports 46 for sliding engagement therewith and 
one longitudinal edge portion of each tagential louvre 
is rigidly connected to the inner edge portion of an as 
Sociated radial louvre 25. The longitudinal edge portions 
of the adjacent tangential louvres 47 are circumferentially 
overlapped and Supported in spaced relationship with each 
other to provide an outlet for each treatment fluid pas 
sage 26. 
The cross-sectional configuration of the tangential 

louvres 47 is such that the outlets provided between their 
overlapped edge portions open rearwardly relative to the 
direction of rotation of the shell 5 so that the bed of 
material Supported on the tangential louvres cannot spill 
into the treatment fluid passages 26 during rotation of 
the shell. Further, the sliding engagement between the 
louvre Supports 46 and the opposite end portions of the 
tangential louvres 47 permits longitudinal expansion and 
contraction of the tangential louvres due to changes in the 
temperature to which they are exposed. 
AS is best illustrated in Fig. 12, partition means, such 

as a plurality of plates 48 mounted on and extending cir 
cumferentially between adjacent pairs of radial louvres 
25, are employed to divide the end portion of each pas 
Sage 26 adjacent the feed end of the shell 5 into an inner 
Section 49 and an outer section 50, the inner section hav 
ing a substantially smaller radial dimension than the outer 
Section. The inner end edge of each plate 48 terminates 
at a point intermediate the ends of the shell 15 and has 
associated therewith means for closing the inner end of 
the inner section 49 formed thereby to completely isolate 
the inner section from communication with the outer sec 
tions 50 or passages 26. In the illustrated embodiment 
the inner edge of each plate 48 terriniinates at and is con 
nected to the outer edge portion 34 of the ring dam as 
sembly 33 next adjacent the feed end plate 28 which por 
tion of the assembly projects radially outwardly beyond 
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the inner edges of the radial louvres 25. The outer edge 
portion 34, therefore, forms a wall for closing the inner 
end of the inner section 49 of cach passage 26. The outer 
end edge of each plate 48 terminates in alignment with the 
end edges of the shell 15 and ring 27. 
As is best illustrated in Figs. 1, 2 and 4, a treatment 

gas manifold 51 is mounted in a stationary position ad 
jacent the feed end of the shell 45 on opposite side 
brackets 52 and on a bottom bracket 53. The manifold 
5A is formed of concentrically arranged and radially 
spaced inner and outer rings - 54 and 55, respectively, 
which are aligned with the ring 27 and shell 15 in close 
ly spaced relationship therewith. A suitable seal assem 
bly 56 is provided to prevent the escape of treatment fluid 
through the space between adjacent ends of the inner ring 
54 and the ring 27 and a similar seal assembly 57 is pro 
vided to prevent the escape of treatment fluid from be 
tween the adjacentends of the outer ring 55 and shell 15. 
As illustrated in Figs. 2 and 5 to 7, inclusive, the inner 
and outer rings 34 and 55 are supported in their concen 
tric relationship by radially arranged webs 58 which ex 
tend between and are connected to the rings. 

it will be readily apparent that material supported on 
the inner shell that is formed by the tangential louvres 
47 will be carried upwardly partly around the shell by 
rotation thereof. As illustrated in Fig. 2, an inlet open 
ing 59 is provided between the inner and outer rings 54 
and 55 along that portion of the manifold which is aligned 
with the passages 26 that are located radially outwardly 
of the location of the bed of material in the rotating shell 
15. At the opposite side of the manifold 51 there is pro 
vided an exhaust opening 6 which spans a portion of the 
manifold that is aligned with passages 26 which are spaced 
circumferentially from the location of the bed of ma 
terial in the rotating shell 15. The outer ends of passages 
26 not aligned with either the inlet opening 59 or exhaust 
opening 60 are closed by closure means included in the 
manifold 51. As shown, the upper portion of the mani 
fold:51 between the adjacent ends of the inlet and exhaust 
openings, 59 and 60 is closed by a back plate 61 and by 
a cover plate 62 which is removable to permit adjustment 
of the size of the inlet opening 59 as will be later de 
scribed. The lower portion of the manifold 51 between 
the adjacent ends of the inlet and exhaust openings 59 and 
60 is closed by a cover plate 63 which is removable to 
permit inspection of the passages 26 and by a cover plate 
64 which is removable to permit adjustment of the size 
of the inlet opening 59. 

Extending circumferentially across the inlet and ex 
haust openings. 59 and 60, between adjacent pairs of webs 
58, are a plurality of plates 65 which are longitudinally 
aligned with the plates 48 to divide the inlet opening into 
inner and outer sections 66 and 67, respectively, and to 
divide the exhaust opening into inner and outer sections 
68 and 69, respectively. These inner and outer sections 
of the inlet and exhaust openings are aligned with the 
inner and outer sections 49- and 50 of the associated pas 
sages 26, as is best illustrated in Figs. 5 to 7, inclusive. 
As illustrated in Fig. 2, a partition member 70 is 

mounted between the inner and outer rings 54 and 55 of 
the manifold 51 at each end of the inlet opening 59. The 
two partition members 70 are identically but oppositely 
formed, the upper member 79 being illustrated in Fig. 7 
and the lower member 78 in Figs. 8 to 10, inclusive. 

Each member 78 includes a triangularly shaped portion 
7 which extends radially between the inner and outer 
rings 54 and 55, a second triangular portion 72 which is 
inclined angularly inwardly so that its inner edge extends 
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the rings 54 and 55, respectively, from opposite ends of 
the inlet opening 59 toward the middle thereof and an 
additional guide flange 76 is mounted on the inner edges 
of the plates 65 adjacent opposite ends of the inlet 
opening. 
Means for independently varying the flow of treatment 

fluid from the inlet opening 59 into the aligned inner. and 
outer sections 49 and 50 of the passages 56 may be em 
ployed. In the presently illustrated embodiment a seal 
assembly 77 is adjustably mounted on the flange 73, of 
each partition member 70 for sliding engagement with the 
outer surfaces of arcuately formed inner and outer damper 
plates 78 and 79, respectively. The inner surface of the 
inner damper plate 78 at each end portion of the inlet 
opening 59 is engaged at its opposite edge portions by the 
a SScciated guide flanges 74 and 76 and the outer damper 
plates 79 are similarly engaged by their associated guide 
flanges 75 and 76. Each damper plate 78 and 79, there 
fore, is circumferentially adjustable into and out of the 
inlet opening 59. 
Each of the inner damper plates 78 is secured in its 

adjusted position by a lug 80 which is mounted on the 
damper plate and is detachably connected to an arcuate 
strap 8i that is normally covered by the associated cover 
plate 62 or 64. The outer damper plates 79 are similarly 
provided with lugs 82 which are detachably connected to 
arcuate straps 83 to secure the outer damper plates in 
their adjusted positions. w 

It will be readily apparent that the size of the inner 
section 66 of the inlet opening 59 may be varied by rela 
tive movement of the inner damper plates 78 in opposite 
directions and that the location of the inner section may 
be varied by joint movement of the inner damper plates. 
Similarly, the size and location of the outer section 67 
of the inlet opening 59 may be varied by adjustment of 
the positions of the outer damper plates 79. 

Referring now to Figs. 1, 2 and 5, it will be. noted that 
the manifold 5 has mounted thereon an inlet connector 
84 which has one end arcuately formed for connection to 
the manifold in alignment with the inlet opening 59 and 
the other end formed with a round opening surrounded by 
a peripheral flange 85 for connection with the ductwork 
of a treatment fluid supply system, not shown. It will be 
readily apparent that treatment fluid introduced to the 

60 

cbiquely between the inner and outer rings, and a flange 
73 which extends outwardly from the inner edge of the 
second portion. At the inner edges of the rings 54 and 
5S, therefore the ends of the inlet opening 59 diverge 
outwardly along the oblique inner edges of the triangular 
portions 72. 

Guide flanges 74 and 75 extend circumferentially along 
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inlet connector 84 will flow into both the inner and outer 
sections 66 and 67 of the inlet opening 59 in the manifold 
51 and into the inner and outer sections 49 and 50 of 
Such passages 26 as are aligned with the open portions 
of the inner and outer sections between their associated 
damper plates 78 and 79. 
AS is best illustrated in Figs. 2 and 6, the treatment fluid 

manifold 5i also has mounted thereon an exhaust con 
nector 86 which has its inner end arcuately formed for 
connection to the manifold in alignment with the exhaust 
opening 60 while its outer end is formed with two exhaust 
openings 87 and 88 which are surrounded by peripheral 
flanges 89 and 90, respectively, for connection with the 
ductwork of separate exhaust systems, not shown. An 
arctiately formed partition 91 is mounted in the exhaust 
connector 86 in longitudinal alignment with the plates 65 
between the webs 58 in the exhaust opening 60 and with 
the inner end edge of the partition abutting the outer end 
edges of the plates 65. The partition 91 divides the 
exhaust connector 86 into inner...and outer sections 92 
and 93, respectively, which are aligned with the inner and 
outer sections 68 and 69 of the exhaust opening 60 and 
with the inner and outer sections 49 and 50 of the passages. 
26 aligned therewith. 
At the outer end of the exhaust connector 86, the parti 

tion 91 extends between the two exhaust openings 87 and 
88 so that the opening 87 communicates only with the 
inner section 92 of the connector and with the aligned 
inner sections 68 and 49 of the exhaust opening 60 and 
passages 26 aligned therewith. Similarly, the exhaust 
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opening 88 communicates only with the outer section 93 
of the exhaust connector 86 and with the outer sections 69 
and 50 of the exhaust opening 60 and passages 26 aligned 
therewith. 

It will be readily apparent therefore, that treatment 
fluid withdrawn through the opening 87 must enter the 
inner sections 49 of the passages 26 aligned with the inner 
section 68 of the exhaust opening 60 through the outlets 
of these passages between the feed end plate 28 and ring 
dam assembly 33 next adjacent thereto. The treatment 
fluid withdrawn through the opening 88, on the other 
hand, may enter the outer sections 50 of the passages 26. 
aligned with the outer section 69 of the exhaust opening 
60 through the outlets of these passages between adjacent 
pairs of ring dam assemblies 33 and between the discharge 
end plate 30 and the ring dam assembly next adjacent 
thereto. 

Referring now to Figs. 1 to 4, inclusive, for a detail 
description of the operation of the cooler illustrated 
therein, each ring dam assembly 33 should be assembled 
with the proper number of rings 36, 38, 42 and 44 to 
provide the desired depth for the bed of material in the 
cooler. In this connection, it will be noted that the ring 
dam assembly 33 next adjacent the feed end plate 28 
may be assembled with a greater number of rings than the 
remaining ring dam assemblies so that the depth of the 
material in that portion of the bed between the feed 
end plate and the ring dam assembly 33 will be greater 
than the depth throughout the remainder of the bed. 
The damper plates 78 and 79 are thereafter adjusted 

to regulate the flow of treatment fluid through the inner 
and outer sections 66 and 67 of the inlet opening 59 and 
into the aligned inner and outer sections 49 and 50 of the 
passages 26. Of course, the damper plates 78 and 79 must . 
always be positioned so that the openings therebetween 
are aligned with only those inner and outer sections 49 
and 50 of the passages 26 that lie radially outwardly of 
the bed of material that will be supported on the tan 
gential louvres 47. Otherwise, treatment fluid would pass 
through the outlet openings between the overlapped edge 
portions of the tangential louvres without entering the 
bed of material. Since the depth of the material between 
the feed end plate 28 and next adjacentring dam assembly 
33 may be greater than the depth throughout the re 
mainder of the bed, the angular spacing between the 
damper plates 78 may be greater than that between the 
damper plates 79. On the other hand, the spacing be 
tween the damper plates 78 may be reduced to limit the 
flow of treatment fluid through the hottest portion of the 
bed between the feed end plate 28 and the next adjacent 
ring dam assembly 33. The temperature of the treatment 
fluid passing through this portion of the bed may thereby 
be increased to a greater extent than if a larger volume of 
fluid were admitted between the damper plates 78. 
The motor 21 is then started to rotate the shell 15 and 

the structure mounted therein. The material to be cooled 
is thereafter introduced into the shell 15 through the 
opening 29 in the feed end plate 28 by means of a chute 
94, or the like, as illustrated in Fig. 1. The introduced 
material will form a bed that is supported on the tangen 
tial louvres 47 and will advance axially through the 
shell 15 due to the inclined arrangement of the tan 
gential louvres relative to the shell. The depth of the 
bed of material supported by the louvres 47, of course, 
will be determined by the radial widths of the ring dam 
assemblies 33 which are adjustable, as was previously 
described, to provide the proper depth of bed in ac 
cordance with the temperature and physical character 
istics of the particular material to be cooled. Due to the 
inclined arrangement of the tangential louvres 47 rela 
tive to the shell 15 and the tendency of the material 
within the shell to approach a level at which the upper 
surface of the material is nearly parallel with the axis 
of the shell, the depth of the material bed increases to 
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8 
ward the discharge end of the shell. The depth of the 
material in the portion of the bed between the feed end 
plate 28 and the adjacent ring dam assembly 33 may be 
greater than the depth of the material in the remainder 
of the bed as was previously described. The remaining 
ring dam assemblies 33, however, have uniform radial 
widths so that the depth of the bed adjacent opposite 
sides of these assemblies will vary only to a very slight 
degree. In other words, the depths of the material in 
the two portions of the bed into which treatment fluid 
is separately introduced through the inner and outer Sec 
tions 49 and 50 of the passages 26 may be different but 
the depth of the material in each individual portion is 
so nearly uniform as to have no adverse effect on the 
cooling of the material by the flow of treatment fluid 
therethrough. 
While the hot material is being introduced into the 

shell 5 and is forming an axially extending bed along 
the tangential louvres 47, a cool treatment fluid, such as 
air, is introduced into the inlet connector 84 for flow 
into the inner and outer sections 49 and 50 of. the pas 
sages 26 aligned with the portions of the inlet opening 
59 between the damper plates 78 and 79. That portion 
of the treatment fluid which is introduced into the inner 
sections 49 of the passages 26 will flow through the out 
let openings between the overlapped edge portions of the 
tangential ouvres 47 mounted between the feed end 
plate 28 and the next adjacent ring dam assembly 33 
and through the bed of material supported on the tan 
gential louvres. 
The material adjacent the feed end plate 28, of course, 

is at its maximum temperature so that the treatment fluid 
flowing therethrough will absorb a maximum amount of 
heat and will have its own temperature increased to a 
maximum value. This portion of the treatment fluid, 
therefore, is almost entirely withdrawn through the out 
let openings between adjacent tangential louvres 47 into 
the inner sections 49 of those passages 26 which are 
aligned with the inner section 68 of the exhaust opening 
60 and from the inner sections of the passages and ex 
haust opening through the opening 87 of the exhaust 
connector 86. The portion of the treatment fluid with 
drawn through the opening 87 may be carried through 
any suitable duct system, not shown, to other process 
ing equipment where a substantial portion of the heat 
absorbed by the treatment fluid may be recovered. 
That portion of the treatment fluid which enters the 

outer sections 50 of the passages 26 aligned with the 
inlet opening 59 will flow through the outer sections into 
those portions of the passages 26 between the discharge 
end plate 30 and the ring dam assembly 33 next adjacent 
the feed end plate 28. During the flow of this treat 
ment fluid through the outer sections 50, it will be 
shielded from the heat of the material in the feed end 
portion of the shell 15 by the plates 48 which separate 
the inner and outer sections 49 and 50 of the passages. 
The temperature of this portion of the treatment fluid, 
therefore, will not be appreciably increased before its 
introduction into the material bed. 
The portion of the treatment fluid flowing through 

the outer sections 50 will flow through the outlet open 
ings between the tangential louvres 47 and through the 
bed of material along its entire length from the dis 
charge end plate 30 to the ring dam assembly 33 next 
adjacent the feed end plate 28. This portion of the 
treatment fluid, therefore, will absorb heat from the ma 
terial to reduce the temperature thereof at the discharge 
end of the shell 15 to a desired value. The temperature 
of this portion of the treatment fluid, however, will be 
increased by its absorption of heat from the material. 

In order to prevent the exposure of the surface of the 
material to this heated treatment fluid a substantial 
amount of this fluid is withdrawn through the outlet 
openings between the tangential louvres 47 and through 
the outer sections 50 of the passages 26 that are aligned 
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with the outer section 69 of the exhaust opening 60. 
The temperature of the treatment fluid withdrawn . 
through the opening 88 that is associated with the outer 
sections 50 of the passages 26 is lower than that of the 
treatment fluid withdrawn through the opening 87 but 
is sufficiently high to make the recovery of the heat there 
from worthwhile for certain operations. 
The material discharged from the shell 15 enters the 

discharge hood 32 along with a relatively cool portion 
of the treatment fluid, the cooled material being dis 
charged from the bottom of the hood and the relatively 
cool portion of the treatment fluid being discharged from 
the upper portion of the hood. 

It will be readily apparent that only those tangential 
louvres 47 which are mounted between the feed end 
plate 28 and its next adjacent ring dam assembly 33 will 
be exposed to the material at its maximum temperature. 
Therefore, in those operations where the temperature of 
the material to be cooled is so high that special heat re 
sistant materials must be employed in constructing the 
cooler to handle the material, the use of such materials 
may be limited to those tangential louvres 47 between 
the feed end plate and its next adjacent ring dam as 
sembly. 

It is to be understood that the form of this invention 
herewith shown and described is to be taken as a pre 
ferred example of the same, and that various changes 
in the shape, size and arrangement of parts may be re 
sorted to without departing from the spirit of the in 
vention or the scope of the subjoined claims. 

Having thus described the invention, we claim: 
1. A cooler, comprising a rotatably mounted outer 

shell, a plurality of axially extending radial louvres 
spaced circumferentially around the inner surface of said 
outer shell to provide an annular series of radially in 
wardly opening treatment fluid passages, an inner shell 
mounted on the inner edge portions of said louvres. 
formed to provide an outlet for each of said fluid pas 
sages, a feed end plate mounted across one end of said 
inner shell and having a central opening for the intro 
duction of material to form an axially extending bed 
supported on the latter shell, a plurality of ring dam 
assemblies mounted on the inner edge partions of said 
radial louvers at axially spaced points along said inner 
shell and extending radially inwardly therefrom to con 
trol the axial flow of the material in said bed, partition 
means circumferentially spanning a portion of each of 
said fluid passages adjacent said feed end plate to divide 
said portion into inner and other sections, means closing 
the inner ends of said inner sections, and a stationary 
treatment fluid manifold mounted in sealed relationship 
with said feed end plate and the associated end of said 
outer shell, said manifold having an inlet opening aligned 
with the inner and outer sections of the passages located 
radially outwardly of the location of the material bed, 
an exhaust opening aligned with the inner and outer 
sections of a plurality of passages that are spaced cir 
cumferentially from the location of the said material bed, 
and means for closing the outer ends of the passages not 
aligned with said inlet opening or Said exhaust opening. 

2. A cooler as defined in claim 1 further characterized 
by said ring dam assemblies each comprising a plurality 
of concentric, segmental rings having different diametered 
central openings, each of said rings having its outer 
marginal portion arranged in radially overlapped re 
lationship with the marginal portion of the central open 
ing of the next larger ring for detachable connection 
thereto to permit the successive removal of the rings. 

3. A cooler as defined in claim 1 further characterized 
by said partition means comprising a plate mounted on 
and extending circumferentially between each two adjacent 
radial louvres, the outer end of each plate being radially 
aligned with the adjacent end of said outer shell and the 
inner end of each plate being radially aligned with the ring 
dam assembly next adjacent said feed end plate. 
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4. A cooler as defined in claim 3 further characterized 

by the means for closing the inner ends of Said inner 
sections of the passages connprising the portion of the 
ring dam assembly next adjacent said feed end plate 
which extends radially outwardly from said inner shell. 

5. A cooler as defined in claim 1 further characterized 
by means for independently varying the flow of treat 
ment fluid from said inlet opening into said aligned inner 
and outer sections of the passages. 

6. A cooler as defined in ciaim 1 further characterized 
by a plurality of dampers adjustably mounted on said 
manifold for varying the sizes of those portions of the 
inlet opening that are aligned with said inner and outer 
sections of the passages to independently regulate the 
flow of treatment, fluid into said sections. 

7. A cooler as defined in claim 1 further characterized 
by said treatment fluid manifold having its inlet and 
exhaust openings partitioned circumferentially to divide 
the openings into inner and outer sections aligned with 
the inner and outer sections of their associated passages, 
an inlet connector for introducing treatment fluid to both 
the inner and outer sections of the inlet opening, and 
an exhaust connector for separately removing treatment 
fluid from the inner and outer sections of the exhaust 
opening. 

8. A cooler as defined in claim 7 further characterized 
by a pair of dampers adjustably mounted on said manifold 
for movement into and out of positions across the op 
posite end portions of the inner section of said inlet open 
ing to regulate the size and location of the open middle 
portion of said inner section. 

9. A cooler as defined in claim 8 further characterized 
by a second pair of dampers adjustably mounted on said 
manifold for movement into and out of positions across 
the opposite end portions of the outer section of said in 
let opening to regulate the size and location of the open 
middle portion of said outer section. 

10. A cooler comprising a horizontally arranged 
cylindrical shell supported for rotation about its axis, 
a plurality of axially extending radial louvres mounted 
in circumferentially spaced relationship on the inner sur 
face of said shell to provide an annular series of treat 
ment gas passages within the shell, a plurality of axially 
extending tangential louvres supported on the inner edge 
portions of the radial louvres and having their adjacent 
edge portions circumferentially overlapped in spaced re 
lationship to provide outlets for the treatment gas pas 
sages, means for introducing material into one end of Said 
shell to form an axially extending bed supported on said 
tangential louvres, means for discharging material from 
said bed at the opposite end of said shell, a plurality of 
ring dam assemblies for controlling the flow of the 
material in said bed, said assemblies extending radially 
inwardly from said tangential louvres and having co 
operatively associated means for mounting them at 
axially spaced points in said shell, means dividing the 
end portions of said passages adjacent said material in 
troducing means into separate inner and outer sections, 
means for closing the inner ends of each of said inner 
sections, and a stationary treatment fluid manifold for 
closing the outer ends of the inner and outer sections of 
certain of said passages, said manifold having an inlet 
opening for introducing treatment fluid to the inner and 
outer sections of the passages positioned radially out 
wardly of the material bed, and an exhaust opening for 
withdrawing treatment fluid from the inner and outer 
sections of certain passages that are spaced circumferen 
tially from said material bed. 

11. A cooler as defined in claim 10 further character 
ized by said radial louvres being longitudinally tapered 
to cause said tangential louvres to diverge from the axis 
of said shell in the direction of flow of the material in 
said bed, and the portions of said ring dam assemblies ex 
tending radially inwardly from said tangential louvres all 
having substantially equal radial widths to maintain the 
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bed of material at a substantially constant depth through 
out the length of said shell. 

12. A cooler as defined in claim 11 further character 
ized by said ring dam assemblies each comprising a plu 
rality of detachably connected segmental rings having 
differently dimensioned central openings, said rings being 
arranged in radially overlapped relationship to permit as 
sembly and disassembly thereof for varying the radial 
widths of all of the said assemblies to thereby vary the 
depth of the material bed. 

13. A cooler as defined in claim 10 further character 
ized by the ring dam assembly next adjacent the material 
introducing end of said shell extending radially inwardly 
from said tangential louvres for a greater distance than 
the remaining ring dam assemblies to maintain the mate 
rial in the portion of the bed between said material intro 
ducing end of the shell and the adjacent ring dam assem 
bly at a greater depth than in the remainder of the bed, 
said remaining ring dam assemblies extending radially in 
wardly substantially equal distances to maintain said re 
mainder of the bed at a substantially uniform depth, and 
the inner ends of said inner sections being located in 
radial alignment with the ring dam assembly next adjacent 
the material introducing end of said shell. 

14. A cooler as defined in claim 13 further character 
ized by damper means mounted on said manifold for in 
dependently regulating the introduction of treatment fluid 
to said inner and outer sections to separately control the 
flow of treatment fluid to the portion of said bed between 
the material introducing end of said shell and the next 
adjacent ring dam assembly and the remaining portion of 
said bed. 
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15. A cooler as defined in claim 10 further character 

ized by the said means for dividing the end portions of 
said passages into inner and outer sections comprising a 
plurality of plates mounted on and extending circumfer 
entially between adjacent pairs of radial louvres, said 
plates having their outer end edges radially aligned with 
the end of said shell into which material is introduced 
and their inner end edges radially aligned with the ring 
dam assembly next adjacent said end of the shell, and 
the assembly aligned with the inner end edges of said 
plates having a portion extending radially outwardly from 
said tangential louvres to the inner end edges of said 
plates to close the inner ends of said inner sections of the 
passages. 

16. A cooler as defined in claim 10 further character 
ized by the exhaust opening of said treatment fluid mani 
fold having a partition dividing the opening into inner 
and outer sections for the separate removal of treatment 
fluid from the inner and outer sections, respectively, of 
the aligned passages. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

2,253,098 Schneider -------------- Aug. 19, 1941 
2,581,756 Erisman ---------------- Jan. 8, 1952 
2,713,728 Cassells --------------- July 26, 1955 

FOREIGN PATENTS 
563,293 Great Britain ------------ Aug. 8, 1944 


