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2,469,562 
MATEREAL DRYING APPARATUS. 
Joseph E. Kennedy, New York, N.Y. 

Application September 11, 1943, serial No. 501,939. 
11. Claims, 

1. 
This invention-relates to apparatus for drying. 

material, and while adapted to dry different kinds. 
of material it is particularly adapted for drying, 
coal refuse collected at anthracite coal. mines, 
known as culm, preparatory. to utilizing the coal. 
content of the culm for firing boilers. and other 
purposes. 
To dry the material there is provided an elon 

gated cylinder-supported to rotate about its axis, 
one end constituting the inlet into. which the 
material is fed and conveyed by the rotation of 10 
the cylinder therethrough and discharged from 
the opposite end constituting the outlet of the 
cylinder. To dry the material a drying medium 
in the form of a heated fluid, such as hot, gases. of combustion, are passed through a housing sur 
rounding the cylinder. in heat, transfer relation. 

15 

to the cylinder, and from the housing through. 
the cylinder in heat transfer relation to thems 
terial conveyed therethrough. To... enclose the 
greater part of the cylinder. in a housing. tha. 
cylinder has heretofore been rotatably support 

20 

ed immediately adjacent the opposite ends of the 
cylinder so that the greater portion of the cylinder 
will be exposed to the interior of the housing. The 25 cylinder is relatively long and by so supporting. 
the same the weight of the cylinder.exerts, a side 
wise force on the rotatable supporting means 
causing the same to become quickly, worn and, 
requiring frequent renewal of the supporting. 3. 
means. Also by so. supporting the cylinder the 
weight exerts a sagging force between the Sup 
porting means which tends. to spring the plates, 
from which the cylinder is constructed. 

It is the primary object of the invention to pro 
vide an improved construction and arrangement. 

35 

of apparatus of this character, by arranging the 
supporting means to support the cylinder at a 
considerable distance inwardly from the ends 
thereof by supporting the cylinder at points inter 40 
mediate the transfer center of the cylinder, arid. 
the ends thereof, and to provide a housing in 
cluding chambers enclosing the portions of the 
cylinder between and at the outer side of the 
supporting means and connected to each other, 
by portions above the cylinder supporting means, 
and said housing arranged. So that the inlet, end. 
of the cylinder opens to the exterior of the hous 
ing and the outlet end is in open communication. 
with the housing, and the housing having an inlet. 
for the drying medium to the chamber or portion 
enclosing the inlet end portion of the cylinder, 
and the provision of means to feed material. to be 
dried into the inlet end of the cylinder and 
adapted to also connect means to said cylinder 
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(CI. 263-32). 
2. 

end operative to induce, the flow of the drying. 
medium into and through... the housing in heat, 
transfer, relation to the cylinder and from the 
housing into.the outlet. end of and through the 
cylinder in heat transfer, relation with thema 
terial therein. 
Culm, or coal, refuse, collected, at anthracite. 

Coal mines, contains coal and also slate, rock and, 
other foreign Substances, usually. of larger, size 
than the Coal, and in Order. to reclaim the coal. 
content of the culm it is...necessary to separate. 
the coal. from said foreign substances. 

It is, another...objects of, the invention, to provide 
an improved material drying... apparatus of this. 
character...including, an elongated rotatable, cylin 
der, and the provision of a screen.at, the outlet or. 
discharge end of...the cylinder, for the separating. 
of coal within a predetermined size from the sub 
stances of the culm and deliver, the same to a. 
place of storage, or, to means to feed the separated 
coal to a pulverizer, and deliver, the foreign sub 
stances, to a place remote from the separated 
Coal. 
Other objects and advantages of the invention 

Will hereinafter appear. 
In the drawings, accompanying, and forming, 

a part of this application 
Figure. 1 is a side elevation of coal drying, ap. 

paratus showing an embodiment, of my inven. 
tion. 

Figure 2 is a longitudinal sectional view of the 
left hand end portion of the apparatuS shown 
in. Figure 1. 

Figure. 3 is a longitudinal sectional view of the 
right hand end portion, of the apparatus shown 
in Figure 1. 

Figure 4 is a Sectional view, taken on the line. 
4-4 of Figure. 2. 

Figure. 5 is a cross sectional view. taken on 
the line 5-5 of Eigure 3, 

Figure 6 is a fragmentary, view, in perspective 
looking at the inside of the screen end of the 
cylinder to show the manner, of connecting, the 
screen to the cylinder and the construction and; 
arrangement of lifters; and 

Figures 7, 8, and 9 are croSS. Sectional views 
taken on the lines 1-1, 8-8 and 9-3, respec tively, of. Figure 3. 

Figure 10 is a cross sectional view taken on 
the line 0-9 of Figure 2. 
In the embodiment illustrated for carrying out 

the invention there is provided an elongated 
cylinder if one end of which constitutes the inlet, 
to and the opposite end the outlet from the cylin 

is supported to rotate about 
  



2,469,562 
3 

an axis declining to the horizontal from the 
inlet end to the outlet end of the cylinder by a 
pair of riding rings 2, 3 encircling and fixed to 
the cylinder at points within the opposite ends 
of the cylinder a distance Substantially equal to 
one-quarter the length of the cylinder, as shown 
in Figures 1, 2, and 3. Each of the Supporting 
rings engages a pair of supporting rollers 4 ro 
tatably mounted in bearing members 5 mounted 
upon foundations 6, the rollers being disposed 
below the riding rings at opposite sides of the 
axis of the cylinder. To hold the cylinder against 
longitudinal displacement and with the riding 
rings in engagement with the rollerS a pair of 
thrust rollers are mounted in bearing members 
mounted on the foundations 6 to rotate on 
axes at opposite sides of the ring extending at a 
right angle to the axis of the cylinder and with 
the thrust rollers engaging at opposite sides of 
the riding rings. The cylinder is rotated by a 
motor M operatively connected to and driving a 
Speed reducing mechanism 7 mounted on a 
foundation 8 at a side of the axis of the cylin 
der, and a pinion on the output shaft of the 
Speed reducing mechanism meshing with a ring 
gear 9 encircling and fixed to the cylinder ad 
jacent the ring 3. 
The portions of the cylinder between the 

mounting means and the end portions at the 
Outer side of the mounting means are enclosed 
by a housing H (Figure 1), said portions of the 
housing being in the nature of chambers a, b, c, 
respectively, connected in communication with 
each other through passages of the housing above 
the riding rings. The inlet end of the cylinder 
OpenS to the exterior of the housing through the 
end Wall of the housing chamber b, and the out 
let end of the cylinder is in open communication 
With a portion c' of reduced height of the hous 
ing chamber c. The housing is adapted for the 
passage therethrough of a heated fluid medium, 
Such as hot gases of combustion, and for this pur 
pose a side wall of the housing chamber b at the 
bottom thereof is provided with an opening 
adapted to be connected to a source of and enter 
the heating medium into the housing. As shown, 
the source of the heating medium comprises a 
coal burning furnace F to which the coal is fed 
by a stoker, shown in a conventional manner at 
S. The upper portion of the combustion cham 
ber of the furnace opens to the upper portion of 
a chamber 20 disposed relative to the rear wall 
of the furnace and the botton portion of Said 
chamber. The gases of combustion flow in the 
direction indicated by the arrows in Figure 1. 
from the combustion space of the furnace into 
and through the chamber 20 and the member 2 
into the housing chamber b and flows upwardly 
in said housing chamber transversely of and in 
heat transfer relation with the inlet end portion 
of the cylinder, the gases flowing from said 
chamber through the connecting passage With 
the housing chamber a. into the top of said latter 
housing chamber. The gases of combustion are 
caused to flow downwardly transversely and then 
upwardly transversely of and in heat transfer 
relation with the portion of the cylinder in the 
housing chamber a by a baffle in the form of a 
partition wall 22 (Figures 1 and 3) intermediate 
the ends of said housing chamber a and extend 
ing downwardly from the top of the housing to 
adjacent the cylinder. The gases of combustion 
flow from the housing chamber a into the hous 
ing chamber c through the portion connecting 
said chambers above the riding ring 3 and driv 
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4. 
ing gear 9, the gases flowing downwardly in 
housing chamber c transversely of and in heat 
transfer relation with the portion of the cylinder 
in said housing chamber c, and from said cham 
ber into and through the reduced portion c' 
thereof into the outlet end of and through the 
cylinder in heat transfer relation with the mate 
rial being conveyed therethrough. 
Means are provided to prevent leakage of the 

hot gases through the clearance Spaces between 
the cylinder and the openings in the Wall 23 
(Figure 2) of housing chamber b, the walls 24, 25 
of the housing chamber a, the wall 26 of the 
housing chamber c and in the end wall 23' 
through which the inlet end of the cylinder ex 
tends. This means is shown in Figure 4 as ar 
ranged at the outer surface of each of said walls 
and said means are of like construction and de 
scription of one will suffice for all of Said means. 
As shown in Figure 4, said means comprises an 
annular plate 27 of resilient material Secured, aS 
by welding, at the outer peripheral portion to an 
angle portion of an annular member 28 of Z-form 
in cross section secured at the other angle por 
tion by suitable means to the housing Wall. The 
inner peripheral portion of the annular plate 27 
is loosely disposed about the cylinder and slid 
ably engages between a pair of rings 29, 30 en 
circling and fixed to the cylinder. 
The material to be dried is fed from a SOUli"Ce 

or supply thereof, as from a bin, (not shown), 
into the inlet end of the cylinder through a chute 
3 opening to a vertical portion of an elbow con 
duit 32 extended into the inlet end of the Cylin 
der, the portion of said inlet opening exterior 
of said conduit 32 being shut off from the atmos 
phere by a plate 33 having an opening through 
which said conduit 32 extends and has a tight fit 
therein, the plate being secured at the peripheral 
portion, as by welding, to a laterally extending 
annular flange of a tubular member 34 Supported 
and secured, as by welding, to the annular men 
ber of Z-form in cross section to which the plate 
33 is secured. The elbow conduit is supported 
by a bracket 35. 

Suction means is provided to induce the flow 
of the hot gases of combustion from the furnace 
into and through the housing in transfer rela 
tion with the cylinder and from the housing into 
the outlet end of and through the cylinder in 
heat transfer relation with the material fed into 
and conveyed through the cylinder by the rota 
tion thereof, and shown as comprising a fan 36 
connected to the vertical portion of the elbow 
conduit 32. As shown, the inlet of the fan is COn." 
nected by a conduit 37 to the outlet of a sepa 
rator 38 and the inlet to the separator connected 
by a conduit 39 to the conduit 32, the separator 
being operative to separate Solids from the gases 
drawn from the cylinder into and through the 
separator and discharging said solids from the 
separator through an outlet conduit 40. 
To separate from the material conveyed 

through the cylinder coal within a predeter 
mined size from larger pieces of foreign mate 
rial or substances, such as slate, rock, roots and 
other substances, an annular member of Screen 
material 4 is fixed to and extends from the out 
let end of the cylinder in the portion c' of the 
housing. As shown in Figure 6, the screen is 
connected to the cylinder with the ends in abut 
ting relation by a flat annular plate 42 engaged 
about the abutting ends of and Secured to the 
cylinder and screen. The Screen is supported 
by bars 43 circumferentially spaced about and 
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extending transversely of and secured to the 
Screen, as by welding, with one end of the bars 
extending into the end of the cylinder and Se 
cured thereto, as by welding. The outer end of 
said bars, is bent at substantially a right angle, 
as at 44, and extends radially in Ward of the 
screen and carry an annular plate 45. Welded 
thereto to extend inwardly of and constitute, an 
annular flange at the outlet end of the Screen. 
As the material is, conveyed from the cylinder 
into the Screen it is agitated by said bars and lift 
ing members arranged relative to alternate bars 
43; cause coal. Within a predetermined size to paSS. 
through the Screen, and discharge the same int0. 
a hopper 46 of a chute 47 extended through the 
bottom of the housing, as shown in Figures it, 3, 
5 and 7. The lifters consist of a bar 48 secured, 
at Outer end to the inner Surface of the plate 
45 adjacent the inner edge thereof and converge 
from Said plate toward the inner end of the 
Screen and secured at the inner end to a bar 43, 
and bars 49 secured at one end to the end of the 
laterally extending portion 44 of the bars 43 and 
at the opposite end Secured to an intermediate 
portion of the bar 48, as at 50. The bars 48, and 
49 are secured by suitable means, but are pref 
erably Secured by Welding. As the Screen rotates 
with the cylinder material larger than a pre 
determined size is lifted by the lifters 48, 49. 
and delivered through the end of the screen into: 
a hopper 5f mounted in an opening in the end 
Wall of the portion c' of the housing and having 
a portion extended through the screen into the 
end of the cylinder, as; shown in dotted lines in 
Figure 3. The outlet of the hopper is normally 
closed by a closure. 52 pivotally suspended from 
above the outlet and normally moving toward. 
the outlet by gravity to close the same and thus: 
shut off the housing from the atmosphere. 
through said hopper. Material delivered to said. 
hopper from the screen will move toward the 
outlet opening of the hopper by gravity and en 
gage with and move the closure 52 to open po 
sition and permit passage of such material from 
the-hopper outlet. 
The hot gases of combustion circulating 

through the housing may be of relatively high 
temperature, and should the gases pass from the 
housing into the cylinder at too high a temper 
ature it might ignite and cause combustion of 
the material being dried. It may therefore be 
desirable to mix cool air with said gases at or 
as they enter the outlet of the cylinder. For 
this purpose the end wall of the portion c' of 
the housing is provided with an opening, prefer 
ably above the axis of the cylinder, and a tubul 
lar member mounted in and projecting from said 
Opening, as shown at 53. To regulate the area, 
of Said opening and the amount of cooling air 
entered into the housing regulating means is. 
provided, and shown as a damper 54 pivotally 
mounted in the tubular member 53. Additional 
tempering air may be entered into the housing 
through ducts 59 opening to the lower portion 
of the housing chamber b, as at 60, said ducts 
being provided with air inlets in the form of tu 
bular members 6i mounted in the top of the ducts 
and the entrance of air through said inlet mem 
bers into the housing controlled by regulating 
valves, shown in the form of a damper 62. 
AS Stated, it is quite possible that the drying 

medium. Or gases may be heated to such a high, 
temperature as to ignite and cause combustion. 
of the material in the cylinder, and means are 
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6. 
provided to enter a suitable: non-combustible, 
fluids or gas, steam, having been found suitable: 
for the purpose, into the housing to quench and 
extinguish. the burning material. The steam...is. 
entered into the outlet, end of the cylinder by a 
nozzle''Connected to a pipe. 55; extended through 
the end: Wall, of the portion: el of the housing: 
and adapted for connection: to a source of steams 
The steam naayit also be; entered into the housing: 
by nozzles 56 connected to branch pipes. 57 exts. 
teaded through the lower Wall of the arch pot 
tions of the housing above the supporting means. 
and Said, branch pipes connected to pipes: 58: 
adapted to be: connected to a; source of steam. 
The furnace and the chamber 20; connecting: 

the furnace with the housing is of suitable re-. 
fractory, material, and the inner. Surface of thes 
housing Walls, ace provided with a facing of re 
factory: Imaterial, Slich as... bick, and the lower. 
Wall of the arch portions. Connecting the cham 
berS-Of the housing...are also constructed of: such, 
refractory, material. The housing is provided: 
With suitable clean-out openings: at the side and 
botton: thereof provided with suitable: closures; 
as shown at 63. 
Having described my invention, I claim: 
1. In material drying apparatus, an: open end: 

cylinder, one. end constituting the inlet; to aid: 
the Opposite end the outlet from the cylinder for 
the material to be dried, riding. rings: mounted 
on the cylinder within the opposite: ends thereof. 
a distanee. Substantially equal to one-quarter: the: 
length of the cylinder, means: engaged by: the: ride. 
ingrings to support the cylinder to rotate about, 
its axis and to decline from the inlet to the out, 
let end of the cylinder; and convey material; 
through the cylinder by the rotation, thereof, a. 
SOCIrce: of a heated fluid medium, a housing ar-, 
ranged With chambers enclosing... the portions of 
the cylinder between and at the outer sides of the 
riding ringS. and cylinder supporting raeans and 
Said"; chambers, connected in communication, with 
each: other through arch portions spaced above. 
the portionS. of the cylinder arranged with the 
riding rings, and with the material outlet end. 
of the cylinder opening to the housing and the 
material. inlet end of the cylinder opening to the 
exterior of the housing, and said housing having. 
arrinlet opening to the portion enclosing the ma 
terial inlet end portion of the cylinder connected 
to the Source of and for the entrance and flow 
of thie: heated fluid medium into and through the 
housing in heat: transfer relation with the cylin 
dez and from the housing into the outlet end of 
alDrd through the cylinder in heat, transferrelation: 
to the material passing therethrough, and means, 
Connected to theinlet, end of the cylinder opera 
tive tG induce the flow of the heated fluid medium 
from the Source thereof into and through the 

2. hEOllSinga ad from the housing into the outlet end 
of and through the cylinder. 
2 En material drying apparatus, an elongated: 

cylinder, Orle end constituting the inlet and the: 
Opposite end: the outlet for the material to be 
dried, means" to rotatably support the cylinder 
Within the opposite ends a distance substantially 
eertial to one-quarter the length of the cylinder, 
a Source of heated gases, a housing having cham 
bei's enclosing the intermediate portion of the 

, cylinder between the supporting means and the 
end portions of the cylinder at the outer sides 
of the Supporting raeans with the material inlet 
end. of the cylinder opening to the exterior of the 
hollsing and the outlet end opening to the hous 
ing, and said housing having. arch portions con 
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necting the housing chambers in communication 
with each other spaced above the cylinder relative 
to the cylinder supporting means, means to coin 
nect the housing chamber disposed relative to the 
material inlet end of the cylinder to the Source 
of heated gases, and means for inducing the flow 
of the heated gases from the source thereof into 
and through the housing chambers and from the 
housing into the outlet end of and through the 
cylinder. 

3. In material drying apparatus, an elongated 
cylinder having a material inlet at One end and 
a material outlet at the opposite end adapted for 
the passage therethrough of the material to be 
dried, means to rotatably support the cylinder 
within the opposite ends a distance substantially 
equal to one-quarter the length of the cylinder, 
a housing including chambers enclosing the por 
tions of the cylinder between and at the outer 
sides of the supporting means with the material 
inlet end of the cylinder opening to the exterior 
of the housing chamber at said end of the cylin 
der and the material outlet opening to the housing 
chamber at said outlet end of the cylinder and 
having portions connecting the chambers With. 
each other above the portions of the cylinder at 
which the cylinder is supported, a source of heated 
gases connected in communication with the hous 
ing chamber at the inlet end of the cylinder, 
means connected to the inlet end of the cylinder 
through which to feed material into the cylinder, 
and means connected to said latter means Opera 
tive for inducing the flow of the heated gases from 
the source into and in a circuitous passage 
through the housing chambers in heat transfer 
relation with the cylinder and from the housing 
through the cylinder from the outlet end to the 
inlet end in heat transfer relation with the ma 
terial in the cylinder. 

4. In material drying apparatus, an open end 
cylinder, one end constituting the material inlet 
to and the opposite end the material outlet from 
the cylinder, means to connect driving means to 
the cylinder to rotate the same and rotatably Sup 
port the cylinder connected to the cylinder with 
in the outlet end thereof, means to rotatably sup 
port the cylinder connected to the cylinder within 
the inlet end thereon, a housing including Con 
nected chambers enclosing the portions of the 
cylinder between and at the outer sides of the 
supporting means and having portions disposed 
above the portions of the cylinder at which it is 
supported connecting the chambers in communi 
cation with each other with the chamber at one 
end of the housing in communication with the 
outlet end of the cylinder, a combustion cham 
ber connected in communication with the housing 
chamber at the inlet end of the cylinder, suction 
means, and means in communication with the 
suction means connected to the material inlet of 
the cylinder adapted for feeding material to be 
dried into the cylinder and for connecting the 
suction means to the cylinder to induce the flow 
of the gases of combustion from the Combustion 
chamber through the housing chambers in a 
circuitous passage transversely of and in heat 
transfer relation. With the cylinder and from the 
housing chambers into the material outlet end 
of and through the cylinder to the material inlet 
end in heat transfer relation with the material 
therein. 5. In material drying apparatus, an elongated 
cylinder, one end of which constitutes the mate 
rial inlet to and the opposite end the material 
outlet from the cylinder, rotatable Supporting 
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8 
means for the cylinder spaced inwardly from the 
opposite ends of the cylinder adapted to support 
the cylinder to rotate about its axis, a furnace, a 
housing comprising chambers enclosing the por 
tioins of the cylinder between and at the outer 
Sides of the supporting means and portions above 
the cylinder relative to the supporting means 
connecting the chambers at the outer sides of the 
Supporting means in communication. With the 
chamber between the supporting means, with the 
material inlet end of the cylinder opening to the 
exterior and the cylinder outlet opening to the 
interior of the housing, the housing chamber at 
the inlet end of the cylinder having an inlet for 
heated gases to the lower portion thereof, means 
connecting Said inlet to the housing in communi 
cation. With and for the flow of the hot, gases of 
combustion from the furnace into the housing, a 
baffle extended downwardly from the top of the 
chamber between the cylinder supporting means 
to cause the gases in Said chamber to flow down 
Wardly and then upwardly transversely of the 
cylinder in Said chamber, means connected in 
communication with the material inlet end of the 
cylinder adapted for connection of means for 
feeding material therethrough into the cylinder, 
and Suction means connected to said latter means 
in cormunication with the material inlet of the 
Cylinder operative for inducing the flow of the 
hot gases of combustion from the furnaces into 
the inlet of and through the housing and from 
the housing into the material outlet end of and 
through the cylinder. 

6. In material drying apparatus as claimed in 
claim 1, nozzles mounted in and opening to the 
housing and outlet end of the cylinder, adapted 
to be connected to a source of and discharge a 
non-combustible medium into the housing to 
quench and extinguish material burning in the 
cylinder. 

7. Material drying apparatus as claimed in 
claim 5, wherein the housing has an opening to 
the atmosphere through the end wall at which the 
material, outlet end of the cylinder opens to the 
housing for admitting air into the housing, and 
means for regulating the area of and intake of air 
through said opening into the housing. 

8. In material drying apparatus as claimed in 
claim 2, a hopper in the housing at and adapted to 
receive material discharged from the outlet end 
of the cylinder and having an outlet opening 
through the bottom of the housing. 

9. In material drying apparatus an elongated 
cylinder, one end constituting the inlet and the 
opposite end the outlet for the material to be 
dried, means to rotatably support the cylinder 
Within the opposite ends a distance substantially 
equal to one-quarter the length of the cylinder, 
a Source of heated gases, a housing having cham 
bers enclosing the portion of the cylinder between 
the supporting means and the end portions of the 
cylinder and at the outer sides of the support 
ing means with the inlet end of the cylinder 
Opening to the exterior and the outlet end opening 
to the housing and said housing having arch por 
tions connecting the housing chambers in com 
nunciation with each other spaced above the 
cylinder relative to the cylinder supporting means, 
means to connect the housing chamber at the in 
let end of the cylinder to the source of heated 
gases, means for inducing the flow of the heated 
gases from the source thereof into and through 
the housing chambers and from the housing into 
the outlet end of and through the cylinder, an 
annular screen fixed to and extending from the 
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outlet end of the cylinder within the housing hav 
ing an inwardly extending annular flange at the 
outer end and adapted to receive material from 
the cylinder and discharge material within a pre 
determined size therethrough, a hopper in the 
housing having an outlet Opening to the exterior 
of the housing adapted to receive material dis 
charged through the screen, a chute opening to 
and within the flanged end of the screen having 
an outlet through the end wall of the housing, a 
pivotally supported closure adapted to have clos 
ing movement toward the outlet of said chute and 
normally moving to closing position by gravity, 
and lifters within and rotatable with the Screen 
by the rotation of the screen with the cylinder 
operative to lift material on the screen from below 
the axis of the screen and deliver the same into 
said chute, and the weight of said material de 
livered into the chute adapted to actuate the clo 
sure for the chute to open position and discharge 
said material from the chute. 

10. In material drying apparatus, an elongated 
cylinder, one end constituting the material inlet 
to and the opposite end the outlet from the cylin 
der, means to rotatably support the cylinder at 
points intermediate the transverse center and the 
opposite ends of the cylinder, an annular Screen 
fixed to and extending from the outlet end of 
the cylinder, a source of a heated fluid medium, 
a housing including a series of chambers con 
nected in communication with each other en 
closing the intermediate portion of the cylinder 
between the supporting means and the end por 
tions of the cylinder at the outer sides of the sup 
porting means with the material inlet end of the 
cylinder opening to the exterior of the housing 
chamber at the inlet end of the cylinder and 
the screen end opening to the housing chamber 
at the outlet end of the cylinder, and said housing 
having an inlet to the chamber at the inlet end 
of the housing connected to and adapted for the 
flow of the heated fluid medium from the Source 
thereof into and through the housing chambers 
in heat transfer relation to the cylinder and from 
the housing into the Screen end of and through 
the cylinder, means connected to the material in 
let end of the cylinder operative to induce the 
flow of the heated fuid medium from the source 
thereof into and through the housing and from 
the housing through the cylinder, a hopper ex 
tended into the screen with the inlet end dis 
posed below the axis of the screen and having an 
outlet to the exterior of the housing, a closure for 
said hopper outlet normally assuming outlet clos 
ing position, and lifters within and extending 
transversely of the screen adapted to lift mate 
rial from below the axis of the screen and de 
liver the same into said hopper and said material 
adapted to move by gravity through the hopper 
and the weight thereof actuate the closure for 
the hopper outlet to open position and discharge 
said material through the hopper outlet. 

11. In material drying apparatus, an elongated 
cylinder, one end constituting the material inlet 
to and the opposite end the material outlet from 
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10 
the cylinder, means to rotatably support the 
cylinder at points within the opposite ends a dis 
tance equal substantially to one-quarter the 
length of the cylinder, means connected to the 
inlet end of the cylinder to feed material into the 
cylinder adapted to be conveyed through the 
Cylinder by the rotation thereof, a source of a 
heated fluid medium, a housing including cham 
bers enclosing the portions of the cylinder be 
tween and at the outer sides of the supporting 
means and having portions connecting the cham 
bers in communication with each other above the 
cylinder supporting means with the inlet end of 
the cylinder opening to the exterior of the hous 
ing and the outlet end terminating within the 
housing, said housing having an inlet to the bot 
tom portion of the housing chamber enclosing 
the inlet portion of the cylinder connected to and 
for the entrance of the heated fluid medium from 
the source thereof and circulation of the heated 
fluid medium through the housing chambers in 
heat transfer relation with the cylinder and from 
the housing into the outlet end of and through 
the cylinder in heat transfer relation with the 
material therein, suction means connected to the 
inlet end of the cylinder for inducing the flow of 
the heated fluid medium from the source thereof 
into and through the housing and cylinder, air 
inlet ducts at the side of and opening to the bot 
tom of the chamber enclosing the inlet end por 
tion of the cylinder and air inlets in the top of 
the ducts opening to the atmosphere, adjustable 
closures for regulating the area of said latter air 
inlets, an air inlet member in the end wall of the 
housing opening to the atmosphere and the hous 
ing chamber enclosing the outlet end of the cylin 
der, and an adjustable closure for said latter inlet 
member for regulating the area thereof. 

JOSEPH. E. KENNEDY. 
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