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1,

This- invention relates to. apparatus for drying
material; and- whlle adapted to dry different. kinds.
of- matemal it is- partlcularly adapted for.drying.

coal refuse collected at. anthracite coal. mines,
known as- culm preparatory to utilizing. the.coal:
content ‘of the culm for ﬁrmg beilers. and -other
purposes.

‘To dry the material there.is provided an elon-
gated cylinder supported to rotate about. its. axis

one end constltutmg the inlet into. which. thn.v

material is fed and -conveyed: ‘by. the .rotation. of

the cyhnder therethrough and discharged. from.
the opposite end constltutmg. the. outlet of the.

cylinder. To dry the material a. drying medium.

in the form of-a heated fluid, such as. hot. gases.

of- combustlon are passed through. a housing sur-.

roundmg the cylinder. in heat transfer. relatio; .
to-the cyhnder and from. the housing through.

the cylmder in heat transfer relation.t6.the ma-
terial conveyed: therethrouvh To. enclose. the
greater part of the cylinder. in a housing. tha
cylinder has heretofore.been rotatably support-

ed 1mmed1ately adJacent the opposite ends. of tha.

cyhnder so that the greater portion of the cylinder
will be exposed.to the interior of the housing. The

cylinder is relatively long and by.so supporiing.

the same the We1ght 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
means.
wexght exerts a’ saggmg force hetween the sup-

porting means which tends. to.spring the. plates.

from which the cylinder is constructed.
It is the prlmary object of the invention to. pro-

vide an 1mproved constructlon and. arrangemend.
of apparatus of this character by .arranging. the.

subporting means to. supporg the cylinder. at a
cons1derab1e dxstance inwardly. from the ends
thereof by supportmg the cylinder at poinis inber-

medlate the transfer center.of. the cylinder. and.

the ends tnereof and. {0 provide a housing in-
cluding chambers enclosing. the portions of the
cyhnder between and- at the outer. side. of the
sunportlng means. and: connected. to. each. o whet
by portxons above the cylinder supporting.maans,
and saxd housmg arranged so that the. inlef end
of the cyhnder opens to the exierior.of-the hous-

1ng and the outlet-end is.in. open. communication.

with the housmg, and' the housing having an inlet
for the drymg medmm to.the.chamber. or. portior
enclosmg the inlet end pcntlo'q of the cylindar,
and-the prows;on of means.to feed material. ta be
drled into the inlet. end of the cylinder and
adapted to also connect means to said cylmde,

‘Also. by 50- supportlng the cylinder. the.

10

2»
end operative to induce, the. flow. of. the. drying.
medium. into. and through. the. housing in heas.
transfer. relation to the. cylinder and. from. the.
housing. into. the outlet. end. of. and. through. the,
cylinder in heat transfer. relation. with the. ma-
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 if is. necessary to. separate.:

the. coal.from said-forejgn. substances,

It is.another.object. 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.
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discharge.end:of-the. cylinder. for. the separating.
of:coal within a predetermined.size from the sub-
stances. of . the. culm. and: deliver. the. sams, to.a,
blace.of:storage, or.to.means to feed the separated
coal to a pulverizer, and deliver. the foreign suk-
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-
paratis. showmg an embodiment. of. my inven-
tion.

Figure. 2 is a longitudinal sectional view, of the.
left. hand end. portion . of: the apparatus shown,.
m 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 Pigure 2.

Figure & is a. cross sectional view taken on,
the line 5—5 of Pigure 3.

Figure 6 is a fragmentary view in. perspective
looking at the inside. of the screen end of the
cyhnder to show the manner. of gonnecting 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 T—T; 8—8& and 9—8, respec-
tively, of Figure 3.

Figure 10.is a cross sectional view taken on
the line 10—i0 of Rigure 2.

In the embodiment illustrated for carrying out
the invention there is provided an eloncated
cyhnder il one. end .of which constltutes the 1n1et

der The cylmder 1s supported to rotate about
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an axis declining to the horizontal from the
inlet end to the outlet end of the cylinder by a
pair of riding rings 12, 13 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 14 ro-
tatably mounted in bearing members 15 mounted
upon foundations i6, 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 14 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 &
motor M operatively connected to and driving 2
speed reducing mechanism {7 mounted on &
foundation 18 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 19 encircling and fixed to the cylinder ad-
jacent the ring 13.

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, ¢,
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 ¢’ of reduced height of the hous-
ing chamber ¢. 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
pottom 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 &
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-
per of the furnace opens to the upper portion of
a chamber 20 disposed relative to the rear wall
of the furnace and the bottom 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 21|
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 g 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 bafile 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 ¢ into the hous-
ing chamber ¢ through the portion connecting
said chambers above the riding ring i3 and driv-
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ing gear 9, the gases flowing downwardly in
housing chamber ¢ transversely of and in heat
transfer relation with the portion of the cylinder
in said housing chamber ¢, and from said cham-
ber into and through the reduced portion ¢’
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 ¢ and in the end wall 28’
through which the inlet end of the cylinder €X-
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 21 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 21
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 source
or supply thereof, as from a bin, (not shown),
into the inlet end of the cylinder through a chute
3i 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 mem-
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 info
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 fo the outlet of a sepa-
rator 38 and the inlet to the separator connected
by a conduit 38 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 48.

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 41 is fixed to and extends from the out-
let end of the cylinder in the portion ¢’ 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 ecylinder 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 inward 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 sereen and discharge the same into:
a.hopper 46 of a chute 47 extended through the:
bottom: of the housing; as shown in Figures L, 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 ¢’ of the housing and having
a portion extended through the screen into the
end of the eylinder, as: shown in dotted lines in
Pigure 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 screem 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 eirculating
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 ¢ of

the housing is provided with an opening, prefer-

ably above-the axis of the cylinder, and s tubu-
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 info the housing regulating means is.
provided, and shown as g damper 54 pivotally
mounted: in the tubular member 53. Additional
tempering air may be entered into the housing
through duets- 59 opening to the lower portion
of the housing chamber b, as. at 69, said ducts
being- provided with air inlets in the form of tu-

bular members 61 mounted in the top.of the ducts

and the enfrance of air through said inlet. mem-
bers into the housing controlled by regulating
valves, shown in the form.of s damper 82,

As stated, it is quite possible that. the drying’

medium. or gases may. he heated. to- such. & high.
temperature as to. ignite and cause combustian:
of. the material in the eylinder, and means, are-
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6
provided: to: enter a- suitable: non-combustible,.
fluid: 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:torm pipe: §5rextended through.
the: end: wall . of the: portion: ¢’ of the housing::
and: adapted for-connection: to: & source: of steams.

The; steam: may: also-be: entered- into the: housing;-

! by nozzles 56 connected to branch pipes. 5T: ex=-

terded: through: the:lawer wall of the: arch- pox-
tions ef:the housing above the supporting means;.
ang said’ branch: pipes' connected: to pipes: 58:
adapted to: be:conmected to- 3-source: of ‘steam...

The: furnace. and:the: chamber: 20 connecting:
the- furnaee: with: the-housing -is of suitable. re=.
fractory: material, and: the irmer. surface. of  thres
housing walls are provided: with a. facing: of: re-.
fraetory: material; sueh:as brick, and the::lower:
wall:of the agrch portions. connecting the chams-.
bers:of the housing :are also constructed of:suchy,
refractory: material. The housing' is. provided:
with suitable: clean-out openings: at-the side and:
bottom: thereof: provided with: suitable: closures;;
as:shown:at 63

Having: described my invention, I claim:

1. In material drying: apparatus; an:open:emnd:
cylinder, one: end: constituting the: inlet: to and:
the oppoesite end:the outlet from the cylinder: for:

. the: material to be dried, riding: rings: mounted:

on:the eylinder within. the: opposite: ends thereof:
a-distanee substantialiy equal to one- quarter: the:
length of the: eylinder, meamns: engaged by: the:rid=..
ing rings to:support the eylinder to rotate: about.
its: axis and to declitte from: the inlet o the outs.
let- end of: the cylinder: and: convey materigl:
through: the cylimder by the rotation. thereof; a.
source: of a. heated: fuid' medinm, 2 housing ar-.
ranged with chambers enclosing. the portions of:
the eylinder between and at the outer sides of the
riding rings.and:cylinder: supporting  means and-
said:chambers:connected: in: communication witl.
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 opering:to the
exterior of the housing; and:said: housing: having.:
aminlet opening tothe portion enclosing the ma-
terial.inlet end:portion of ‘the eylinder connected:
to the source of and: for the entrance-and flow-
of! the:heated: fluid: medium into and:through the
housing: ito heat: transfer relation with the cylin-.
der: and- frem:. the housing into the outlet end of-

 amd througly the:cylinder in heat: transfer relation:

to: the: materiaI.passing;therethrcmgh; and means
connected to the intet end of the cylinder: opera-.
tive toinduce-the flow of the heated fiuid medium
from tlie souree thereof into. and: through-: the:

. housing: and:from the housing into the outlet end.

of:and through the cylinder.

2 Trx material drying apparatus, an elongated:
cylirder; one end: constituting: the inlet and the:
oppoesite: end: the: outlet: for the- material to: be
dried, means to rotatably subport the cylinder-

‘within the apposite ends a distance: substantially:

equal to. one~quanter- the: length of the cylinder,
a source ef heated gases; a housing: having ¢chan-
bers: enclosing the intermediate portion of the:

70; cylinder between: the: supporting means and the-

end portions of the cylinder at the outer: sides:
of the supperting: means with the material inlet
end.ofi the cylinder opening to the-exterior of the:
housing and: the: outlet end, opening to the hous~
ing, and.: said- housing having: arch. portions coRns -
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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 con-
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
eylinder.

3. In material drying apparatus, an clongated
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 eylinder 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 scurce 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, & housing including con-
nectéd 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-
her 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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means Tor 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-
tions 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
bafle 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 communication 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. Tn 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

5 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 jength of the cylinder,
5 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
eylinder 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-
munciation 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 fluild 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 fluid 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 clog-
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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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 ares 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 ares thereof.
JOSEPH E. KENNEDY.
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