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This invention rélates to an apparatus tor dry-
ing loose material and is designed more partic-
ularly for drying coal of the smaller sizes after
the coal has been washed.

[ One object of the invention is to provide a
drier which will be simple in construction' and
efficient in operation and which will have few
moving parts.

A furtheér object of the mventlon is to provide a

10 drier in which the circulation of the drying me-
dium will be so controlled as to cause substan-
tially equal quantities thereof to pass through all
portions of the material being dried.

A further object of the invention is to provide

18 such a drier in which each part of the drying
medium will pass through the material at least
twice during the passage of the drying medium
through the apparatus, thus fully utilizing fhe
“heat of the drying medium..

20 A further object of the invention is to provide

- & material lowering device of such a character -

that the weight of the material will be distributed
throughout the height of the device and the ma-
terial will'beé so supported that it will have little

28 "or no tendency to pack.
‘A further object of the invention is to provide

improved means for controlling the movement

of the material through the lowering device.
A further object of the invention is to provide
-80 g drier having a material lowering device of such
’ a character that the material will move gently
through the drier, thus causing a minimum of
degradation or breaking thereof.
Other objects of the invention may appear as
35 the apparatus is described in detail.

‘In the accompanying drawings ¥ig. 1 is a ver-
tical section of an apparatus embodying my in-
vention, taken transversely to the lowering de-
vice; Fig. 2 is a transverse section taken on the

40 line 2—2 of Fig. 1; Fig. 3 is a vertical section.taken
on the line 3—3, through a portion of the appara-
tus of Fig. 1; Fig. 4 is a vertical section taken
centrally through a modified form of the appara-
tus; Fig. 5 is a vertical section taken cenirally

45 through another modified form of the apparatus;
Fig. 6 is & section taken on the line 8—8 of Fig. 5;
and Fig. T is a front elevation of a portion of the
apparatus, showing the inlet conduit in section.

. In these drawings I have illustrated certain

50 embodiments of the invention, each of which is
‘designed primarily for drying coal. Tt will be
understood, however, that the apparatus may be
utilized for drying loose materials of various kinds

. and that the construction and arrangement of
. 55 the apparatus may take various forms. .

In each form illustrated the apparatus com-
prises & vertical frame or housing 10 within which
is arranged a material lowering device adapted-
to permit the material to move downwardly at a
relatively low speed and to expose the material 5
to the action of a drying medium. In its pre- . .
ferred form this material lowering device com-

" prises two substantially vertical opposed series . :

of shelves, {1 and 12, the shelves of the two serles
being arranged in staggered relation one to the 10
other and being in the present ihstance.secured

at their ends directly to the respective side walls

i0a of the housing. Each shelf of each serles is
arranged in an inclined plane which intersects
the next lower shelf of the other series and has 15
its lower edge substantially in the same vertical
plane as the lower edge of said next lower shelf.

By reason of this arrangement each shelf extends
entirely across the path of the moving column of
material and the entire mass of material is caused 20
to move in a zigzag path, no part of the material
being arranged in g straight vertical column. In -
this manner the entire weight of the column of
material is distributed between the several shelves
and there is little or no tendency of the material 28 -
to pack, as frequently results when any part of

‘the material is arranged in a straight column.

Further, this arrangement of the shelves imparts -
a very complete agitation to the moving column

“of coal and causes the component parts of the 30

mass to be turned over as the mass moves from
one -shelf to another, thereby exposing all parts
of the material to the action of the drying me-
dium. . Preferably each inclined shelf is provided
at its upper and outer edge with an upwardly ex- 38 .
tending flange or wall 13 which serves both to
increase the capacity of the shelf and to reinforce .
or stiffen the same.

The material to be dried is delivered to the
lowering device by a hopper supported in the 40

- upper part of the housing 10, and having down-

wardly converging bottom walls 14 and IS, the
lower edges of which are spaced apart to pro-
vide a discharge opening.” The lower edge por-

, tion of the bottom wall I§ projects beyond the 45

plane of the bottom wall 14 and is arranged to -
deliver the material from. the hopper onto the
uppermost shelf 1. The material may be sup-
plied to the hopper in any suitable manner. In
the present Instance a conveyor {8 carries the 50
material from a suitable source of supply, such as
a de-watering screen, to the hopper.

. That portion of the housing in which the ma-

‘terfal lowering device is located constitutes a
drying chamber, which is closed at its upper end 55
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by inclined partitions IT and 18 extending be-
tween the bottom walls of the hopper and the
front and rear walls respectively of the bousing.
The lower end of this drying chamber is defined by
downwardly converging partitions or walls 19 and
20, the lower edges of which are spaced apart
to provide a discharge opening 21 for the ma-

terial from the lower device. The wall 20 is-

arranged in a plane intersecting the lower. por-
tion of the wall 19 and has its lower edge spaced
from that wall. Thus the walls 19 and 20 in
effect form a part of the material lowering de-
vice. Arranged beneath the discharge opening
21 is a feeding-out roller 22 which extends for
the full width of the lowering device and is pro-
vided at its ends with flanges 23 to prevent the
material from moving endwise of the roller. . This
roller is so arranged with relation to the dis-
charge opening 21 that when the roller is sta-
tionary little or no material will pass through
the opening bit when the roller is rotated it. will
carry the material from the opening to a chute
24 which in turn discharges it onto a conveyor
25 which conveys it to a desired point of dis-
charge. Thus the movement of the column of
coal through the lowering device is controlled by
the feeding-out roller and the speed at which
the column of coal.moves may be regulated by
varying the speed’at which the roller operates.
The roller may be operated in any suitable man-
ner and, in the present instance, is'driven by an
electric motor 26 which is connected by a belt
27 with a pulley 28 on the shaft 29 of the roller.
In case of an emergency it is sometimes desirable
that the feeding-out mechanism should be oper-
ated by hand to remove the material. from the
drier. For example, in the event of the failure
of power for operating the mechanism the move-
ment of the column of coal through the lowering
device would be interrupted and the heat of the

drying medium might in some instances be suffi- .

clent to ignite the coal if the latter was allowed
to remain stationary for any substantial length of
time. I have therefore provided means whereby
the feeding-out roller may be manually operated
and for this purpose a clutch 30 is interposed
between the shaft 29 and the belt pulley 28 and
the shaft is provided with a square end 31 adapt-
ed to receive a hand crank 32. ‘Thus in the event
of the failure of power the roller may be discon-
nected from the motor and rotated by hand to
remove the material from the drier.

The drying medium may be of any suitable
character and may be circulated through the
drier in any suitable manner. In fthat form of
the apparatus shown in Fig. 1 an inlet conduit
33 conducts the drying medium, such as hot
gases, from the source of supply to the lower
portion of the drier where it is passed through
the material in the lower part of the material
lowering device and then conducted to the upper
portion of the drying chamber and passed
through the material in the upper portion of the
lowering device and discharged through an out-
let conduit 34. In the arrangement shown in
TFig. 1 the inlet and outlet conduits both com-
municate with the front wall of the drying
chamber. In order to distribute the incoming
drying medium substantially equally to the vari-
ous parts of the column of material in the lower
portion of the lowering-device the inlet conduit
is provided with a flared end portion which is

arranged within the housing and is of such size’
as to embrace a substantial part of the shelves’

on the adjacent side of the lower portion of the
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lower device. In the arrangement shown the
bottom wall 19 of the drying chamber constitutes
the lower wall of this flared portion of the inlet
conduit and the upper wall is shown at 35. A

_plurality of transverse partitions 36 divided the

interior of the end portion of the inlet conduit
into a corresponding plurality of passageways
which communicate with the spaces between dif-
ferent shelves on the adjacent side of the lower-
ing device. In the present arrangement there
is a separate passagewsy for each pair of shelves,
each partition 36 being attached at its inner edge
to the flange 13 of the adjacent shelf il The
passageways being of substantially equal capac-
ity it will be apparent that the incoming drying
medium will be distributed uniformly through-
out the lower portion of the lowering device. The
drylng medium passes between the shelves 11,
through the mass of material supported by the
shelves and then out between the shelves 12 into
the rear portion of the drying chamber where it
is conducted to the upper portion of that cham-
ber.

In order to secure a substantially uniform de-
livery of the drying medium to all parts of the
upper portion of the lowering device the rear
part of the drying chamber is divided by parti-
tions 371 into a plurality of upright conduits, in
the present instance three, which at their lower
ends communicate with spaces between differ-
ent shelves 12 in the lower portion of the lower-
ing device and at their upper ends communicate
with spaces between shelves I2 in the upper por-
tion of the lowering device. In the arrangement
shown each conduit embraces at each end the

. spaces between two pairs of shelves. After pass-

ing through the material in the upper portion of
the lowering device the drying medium passes
to the outlet conduit 34, 'When, as in the present
instance, the outlet conduit is connected with
an exhaust fan or the like, to cause the drying
medium to circulate through the drier, it is de-
sirable that the suction created by the fan shall
be distributed substantially equally over that
part of the drier with which the outlet conduit
communicates, in the present instance the upper
portion thereof. For this purpose the outlet con-
duit is provided with a flared end portion which
extends into the drying chamber and is of such
size as to embrace a substantial number of shelves
in the upper portion of the lowering device. As
here shown, the wall 17 at the top of the drying
chamber constitutes one wall of this flared end
of.the outlet conduit and a downwardly and in-
wardly inclined wall 38 forms the bottom wall
thereof. This end portion of the condult is divid-
ed by transverse partitions 39 into a plurality of
passageways, similar to those provided in the in-
let condiit, which communicate respectively with
the spaces betweenh adjacent shelves if of the
lowering device, there being in the present in-
stance a separate passageway for each pair of
shelves. Inasmuch as the exhaust fan forms no
part of the present invention I have shown a por-
tion only thereof, at 40.

Thus. it will be apparent that the incoming
drying medium passes first through the lower
and drier portions of the material and then
through the upper and wetter portions of that
material. The drying medium will of course
Jose some of its heat and take up some moisture
as it passes through the material and in some
cases it may be desirable to add additional heat
to this drying medium before it is passed through
the upper portion of the material, and this may
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way with relation to the others may be regu-

)

be conveniently accomplished by bypasslnz & por-

. . tion of the drying medium from the inlet conduit
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33 directly to the upright conduits in the rear
portion of the drying chamber. As here shown,
the top wall 35 of the flared portion of the inlet

‘conduit is provided with an opening 41 which

is connected by a passageway 42 with transverse
conduits- 43 which have open communication

with the upright conduits formed by the parti-

tions 31. Preferably a valve 43a is provided to

" control the passage of the drying medium from

the inlet conduit to the.upright conduits. It is

also desirable that means be provided to regulate .

the flow of the drying medium through the up-
right conduits whereby the flow. may be either

expedited or retarded and the flow in the dif- -
C For this purpose .
. dampers 44 are arranged within the respective .
upright conduits and are provided exteriorly of

" the housing with separate means, such as levers

ferent conduits may be varied.

48, for operating the same,

In that form of the apparatus’ shown in Fig. 4
the means for lowering and controlling the
movement of the material is substantially identi-
cal with that shown in Fig. 1 but the inlet and
outlet conduits are on opposite sides of thé low-
ering device and the drying medium passes but
once through the material. It is desirable- there-
fore that both the inlet and the outlet conduits
should embrace substantially the entire length of

the material lowering device. In the arrange-

ment shown the inlet 46 has an enlarged end
portion of -a vertical dimension approximately

equal to the vertical length of the lowering device, .

the lower wall of ‘the enlargement being secured
to the flange 13 of the lowermost shelf I1"and

) the upper wall of the enlargement being secured

to thée bottom wall I4 of the hopper: The end
portion of the conduit is divided by a partition
41 into upper and lower portions so that the
incoming drying medium is divided into two
parts, one of which is-directed into the upper
portion of the drying chamber and the other of

" which is directed into the lower portion of the

45

50
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drying chamber. Preferably the passageways

above and below the partitions 31 are provided

with separately operable dampers 48 for regu-
lating the flow of the drying medium _there-
through.

The outlet conduit 49 also has an enlarged end

- portion of & size to embrace substantially the

entire length. of the lowering. device, the upper

wall of this enlargement being secured to the

bottom wall 15 of the hopper and the lower wall
of the enlargement being secured to the flange
13 of the lowermost shelf 12. Arranged within
this enlarged end of the outlet conduit and con-
nected with the lowering device are a plurality
of partitions 50 forming between the same pas-
sageways which communicate with the spaces
between adjacent shelves, there being in the

. present instance a partition for each shelf, there-

65
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by providing a separate passageway for the space
between each pair of shelves. These passage-
ways lead directly into the enlarged portion .of
the outlet conduit, which is preferably divided
by transverse partitions 51 ‘into upper and lower
parts, so that the suction created therein, as

by an exhaust fan 52, will -be divided substan-
tially equally between the upper and lower parts
of the drying chamber and will be distributed by
the partitions 50 to the several parts of the low-
ering device. The passageways formed by the
partitions 80 are separately controlled by damp-

ers §2a¢ so that the effective. size of each paasage- .

,

3

lated to secure the desired- distribution of the

suction in the drying chamber. The two parts

_of the outlet conduit may also be provided with

dampers 53 to further regulate the action of
the suction in the drying chamber.

- In that form of the apparatus shown in Figs.
5 6 and 17, the inlet conduit 54 is connected with
the lower part of the drying chamber and the
outlet conduit 85 is connected with the upper part
of the drying chamber on that side of the ma-
terial lowering device opposite the inlet conduit.
Inwardly diverging partitions 56 divide the inner
end portion of the inlet conduit inte a plurality
of separate passageways leading to spaces be-
tween -different shelves 11 of the lower ‘portion
of the lowering device. On the opposite side of
the lower portion of the lowering device similar
inwardly diverging partitions 57 provide passage-

‘ways leading from the spaces between adjacent

shelves 12 to a transverse conduit 58. which is

connected - at its ends with upwardly inclined:

conduits §9 which extend across the housing 10
and are connected ‘at their upper ends with a
second transverse conduit 60 which is arranged
on that side of the lowering device opposite the

0
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outlet conduit §5. - Passageways, formed by in- :

wardly diverging partitions 61, connect the con-
duit 60 with the respective spaces between ad-
jacent shelves #1 in the upper -portion of the
lowering device. The inner:end portion.of the

outlet conduit 65 is flared and:is divided by par--

titlons 62 into separate passageways communi-
cating respectively with the spaces between dif-
ferent shelves 2. Thus the drying medium is

- passed first through the material in the lower.

portion of the lowering device, then carried up-

‘ward .and ‘passed .through the material in the

upper portion of the lowering device in the same
direction that it passed:through the lower por-
tion thereof and is then delivered to the outlet
conduit on that side of the apparatus opposite
the Inlet conduit.’
are arranged exteriorly of the housing to avoid
interference with the lowering device. In this
case also means are provided for supplying addi-
tional heat to the drying medium after it has

. passed through the lower portion of the material.
. For. this purpose passageway 64 leads from the
“inlet conduit 54 to the upper transverse conduit

60 and is controlled by & damper 85..

While T have shown and described certa.m
embodiments of my invention I wish it to be
understood that I do not desire to be limited
to the details thereof as various modifications

, may occur to. a person skilled in the art.

Having now fully described my invention, what
I claim as new and desire to secure by Letters
Patent is:

1. In a drier, & ma.terial lowering device com-
prising two substantially vertical series of down-
wardly and inwardly inclined shelves, the shelves
of the two series being arranged in staggered re-

30

‘35

40

The conduits 58, §9 and 60 -

45

50 :

55

lation to. form a plurality of oppositely irclined -

passageways through which the material moves

by gravity, the longitudinal edges of adjacent

65

shelves of each series being spaced one from the . -

other to provide_lateral openings communicating

with the respective passageways on each side of
said lowering device, an inlet condult communi-
cating with a relatively large group of passage-

.ways in one longitudinal portion of said lowering

device through lateral openings in one side of said
lowering device, an outlet conduit communicating

70

-with a relatively large group of passageways in 75
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ahother longitudinal portion of said lowering de-
vice through lateral gpenings in one side of said
lowering device, a plurality of partitions ar-
ranged on that side of said lowering device oppo-
site faid inlet to form a plurality of channels
which communicate respectively with separate
parts of the passageways of the first mentioned
group through lateral openings on the adjacent
side of said lowering device and with the passage-
ways of the last mentioned group through lateral
openings on that side of said lowering device op-
posite said outlet conduit, and means for circulat-
ing a drying medium through said conduits, pas-
sageways and channels. '

2. In a drier, a material lowering device com-
prising two substantially vertical series of down-
wardly and inwardly inclined shelves, the shelves
of the twy series being arranged in staggered
relation to form a plurality of oppositely inclined
passageways through which the material moves

by gravity, the longitudinal edges of adjacent’

shelves of each series being spaced one from the
other to provide lateral openings communicating
with the respective passageways on each side of
said-lowering device, an inlet conduit communi-
cating with a relatively large group of passage-
ways in one longitudinal portion of said lowering
device through lateral openings in one side of
said lowering device, an outlet conduit communi-
cating with a relatively large group of "passage-
ways in another longitudinal portion of said low-
ering device through lateral openings in one side
of said lowering device, a plurality of partitions
arranged on that side of said lowering device

-opposite said inlet conduit to form a plurality of

channels, each of said channels communicating
at one end with a separate part of the passage-
ways of the first mentioned group through lateral
openings on that side of said lowering device
opposite said .inlet' conduit and communicating
at its other end with a separate part of the pas-
sageways of the last mentioned group through
lateral openings on that side of said lowering de-
vice opposite said outlet conduit, and means for
circulating a drying medium through said con-
duits, passageways and channels.

3. In a drier, a material lowering device com-
prising two substantially vertical series of down-
wardly and inwardly inclined shelves, the shelves
of the two series being arranged in staggered re-
lation to form a plurality of oppositely inclined
passageways through which the material moves
by gravity, the longitudinal edges of adjacent
shelves of each series being spaced one from the
other to provide lateral openings communicating
with the respective passageways on each side of
said lowering device, an inlet conduit communi-
cating with a relatively large group of passage-
ways in one longitudinal portion of said lowering

2,187,799

device through lateral openings in one side of
said lowering device, an outlet conduit com-
municating with a relatively large group of pas-
sageways in another longitudinal portion of said
lowering device through lateral openings in one
side of said lowering device, a plurality of parti-
tions arranged on that side of said lowering de-
vice opposite said inlet to form a plurality of
channels which communicate respectively with
separate parts of the passageways of the first
mentioned group through lateral openings on the
adjacent side of said lowering device and with
the passageways of the last mentioned group
through lateral openings on that side of said low-
ering device opposite said outlet conduit, means
for circulating a drying medium through said
conduits, passageways and channels, and means
for by-passing a portion of said drying medium
from said inlet conduit to said channels to fur-
ther heat that portion of said drying medium
which has passed through the material in the
passageways of the first mentioned group.

4, In a drier, a material lowering device com-
prising two substantially vertical series of down-
wardly and inwardly inclined shelves, the shelves
of the two series being arranged in staggered
relation to form a plurality of oppositely inclined
passageways through which the material moves
by gravity, the longitudinal edges of adjacent
shelves of each series being spaced one from the
other to provide lateral openings communicating
with the respective passageways on each side of
said lowering device, an inlet conduit comnuni-
cating with a relatively large group of passage-
ways in one longitudinal portion of said lowering
device through lateral openings in one side of
said lowering device and having a plurality of
channels each of which is connected with a sepa-
rate part of the passageways of said group, an
outlet conduit communicating with a relatively
large group of passageways in another longi-
tudinal portion of said lowering device through
lateral openings on one side of said lowering de-
vice and having & plurality of channels each of
which is connected with a separate part of the
passageways of the last mentioned group, par-
titions arranged to form a plurality of channels,
each of the last mentioned channels communi-
cating at one end with a separate part of the pas-
sageways of the flrst mentioned group through
lateral openings on that side of said lowering
device opposite said inlet conduit and communi-
cating at its other end with a separate part of
the passageways of the last mentioned group
through lateral openings on that gide of said
lowering device opposite said outlet conduit and
means for circulating a drying medium through
said conduits, passageways and channels.
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