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" 7 Claims.

This invention relates generally to the drying
of moist materials and more particularly to a
manner of and means for pre-drying the moist
material prior to the first or
thereof.

The nature and the moisture content of the
material to be ground may -be such that the
ground material agglomerates and/or adheres to
the grinding media employed thereby materially
reducing the capacity of the mill and materially
increasing its power consumption. The agglom-
eration and the adhesion of the ground material
to the grinding media and to the other parts of a
mill presents series operating difficulties, par-
ticularly with respect to tube mills, which in some

instances has necessitated complete and frequent .

shutdowns. The known types of tube mills de-
. slgned to overcome these difficulties, such, for
example, as that illustrated by United States
Patent to Hidoux No. 1,614,364, issued January
11, 1927, Combined drying and grinding machine
for clay and other plastic materials, employ a
relatively long predrying chamber through which
is passed a heated gas and through which the
moist material is conveyed by the inclination of
the tube and by the inclined or helical vanes or
ribs disposed therein. However, the known types
of tube mills are objectionsble in that (1) the
" initial cost is excessive, (2) a large space is re-
quired for installation and operation which ma-
terially increases. plant costs, (3) the power con-
sumption is excessive which materially increases
operating costs, and (4) the manner of predrying
employed is inefficient which also increases oper-
ating costs and materially reduces the overall
efliciency of the mill.
In accordance with this invention, the moist
material is dried or partially dried by showering

the material through a stream of heated gas

transversely with respect to the direction of gas
flow and mixing the showered and partially dried
material with additional moist materia] before
subjecting the additional moist material to the
showerirg action. Some of the material which
has been mixed and then showered through the
heated gas stream is then withdrawn and ground
and the remainder is retained and mixed with the

preliminary grinding -
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incoming moist material to effect a preliminary

dry ng action which precedes the further drying
action effected by showering the mixture through
the stream of heated gas. In other words, once
this procedure has been initiated, the incoming
moist- material is sequentially subjected to two
drying actions, namely, (1) a preliminary drying
action effected by direct contact between the
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moist particles and the previously showered and
partially dried particles during the mixing opera-
tion, and (2) a further drying action effected by
then passing the mixture of moist and partially
dried particles through the stream of heated gas.

An important object of this invention is to
provide an improved method of drying moist ma-
terial which, when the dried material is to be
ground, may be carried out in a tube or other type
of mill without materially increasing the initial
and operating costs thereof.

Another important object of this invention is
to provide an improved mill compactly incor-
porating a novel combination of features opera-
tive to efficiently prédry moist material in ac-
cordance with the method herein disclosed.

- Still another object of this invention is to pro--
vide an improved tube mill embodying apparatus
for practicing this invention compactly arranged
In a non-grinding preliminary drying chamber
of relatively small axial length. ]

A further object of this invention is to provide
an improved tube mill embodying apparatus. for
practicing this invention compactly arranged in
8 non-grinding preliminary drying compartment
of relatively small axial length intermediate the
material inlet and discharge openings therein
50 as to interpose a curtain of showering material
between said openings and thereby prevent in-
coniing moist material from passing directly
through said compartment without being sub-
Jected to the mixing and showering operations
performed therein.

The invention accordingly consists of the vari-
ous methods and of the various features of con-
struction, combinations of elements and arrange-
ments of parts as more particularly pointed out
in the appended claims and in the detailed de-
scription, in which:

Fig. 1 is a longitudinal vertical section through
a tube mill embodying the invention; :

Fig. 2 is a partial transverse vertical section.
through the mill taken on line II—IT of Fig. 1;

Fig. 3 is a section illustrating the cone dis~
charge member ‘taken on line ITI—IIT of Fig. 1;

Fig. 4 is another transverse vertical section .
through the mill taken on lines IV—IV of Fig.
1; and : s : )

Fig. 5 is a diagrammatic illustration of the
breferred manner in which the tube mill shown
in Fig. 1 is embodied in a drying, grinding and
separating system,

Referring to the drawlngs and particularly
Figs. 1 to 4, inclusive, it is seen that the tube
mil] | comprises & generally cylindrical shel] 2




. e
having opposite ends of reduced diameter pro-
viding axially extending inlet enc. portions 3 and
4. The shell is mounted for rotation about its
longitudinal axis on axially spaced end bearing
structures 8 and 7 which coact with and support
the axially extending end portions 3 and 4, re-
spectively. The shell is rotated in said bearings
by means of the ring gear 8 which is attached
thereto and which in turn is.adapted to be driven
by any suitable means such as a gear connected
driving motor (not shown).

The interior of the shell 2 is provided ‘with
axially spaced means which coact and divide the
‘interfor of the shell into a preliminary drying
compartment 9, a preliminary grinding compart-
ment (1, and a final grinding compartment 12.
The means separating the drying compartment 9
from - the preliminary grinding compartment 11
comprises an annular plate {3 having a central
opening {4; a lifting vane assembly consisting of
a cylindrical ring (5, which is preferably remov-
ably secured to the inner periphery of the shell
2 by any suitable means such as bolts 16 and to
the inner periphery of which is secured a series
of circumferentially spaced inwardly extending
radial vanes 1T which are generally I-shaped in
cross-section, as best shown In Fig. 3, and a pair
‘of annular rings I8 which are secured in any

suitable manner, such-as by welding or brazing

to the opposite inner side portions of the vanes

11, as best seen in Figs. 1 and 2; & hollow cone
member {9 having a flanged base portion 20
which is preferably removably secured to a ring
{8 by any suitable means such as cap SCrews 21;
and an annular series of lifting members 22, each
of which has an arcuate bottom wall 23, an in-
wardly extending radial end wall 24, and an In-
wardly extending arcuate side wall 26. The in-
ner edge of the side wall 26 is enlarged to pro-
vide an arcuate material deflecting portion 27.
The-lifting members 22 which are preferably re-
movably secured to the inner periphery of the
shell 2 by any suitable means such as the bolts
28, coact with each other and -with the adjacent
end wall portion of the shell 2 and define an an-
nular series of lifting compartments 29.

" Stated differently, the means defining and sep-
arating the drying compartment from the grind-
ing compartment comprises & hollow. partition
structure including in axially spaced proximate
relation a grinding compartment wall {3 having
a central opening 14 therethrough and a drying
compartment having an annular coaxial opening
31 therethrough formed by a central portion
(cone member 19) positioned opposite and in air
deflecting relation to the inlet opening in the re-
duced.end portion 3 of the drum and in opposite
shielding relation to the central opening. 14 and
by an outer annular material retaining portion
(the abutting side walls 26 of lifting members
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22) spacedly surrounding the central portion, -

that is the base of cone member 9. In this con-
nection, it should be particularly noted that the
inner diameter of the annular wall 13 is consid-
erably less than the inner diameter of the outer
annular material retaining wall .portion formed
by the abutting side walls 26 of lifting members
22, that the central opening 14 is of nearly the
same diameter as the base of cone member 19,
and that the annular coaxial opening 31 is in ef-
fect defined by radially spaced inner and outer
wall portions (the base of cone member 9 and
the side walls 26 of members 22) which extend

70

nearly equal distances from the longitudinal axis 76
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and from the periphery of the drum, respec':-

“tively.

The lifting vane assembly is disposed between
the annular plate 13 and the side walls 26 of the
lifting members 22 and the.vanes 1T coact with
said annular plate and side walls to define an
annular series of lifting compartments 30. The
cone member (9 is axially alined with the cen-
tral opening (4 in the annular plate 13 and the
apex of the cone extends into said opening and
defines with the plate I3 an annular discharge
opening placing the interior of the preliminary
grinding  compartment (1 in communication
with the space between the lifting members 22

_and the annular plate 18. The annular opening

3| defined between the inner edges of the side
walls 28 of the lifting members 22 and the base
portion 20 of the cone member 19 places the in-
térior of the drying compartment 8 in communi-
cation with the space between said side walls 26 -
and the annular plate 13. When the shell 2 is
rotating, material entering the space between
said side walls and the said annular plate is ele-
vated in the lifting compartments 30 and then
gravitates onto the cone member {9 which directs
the gravitating material through the opening (4
in the plate.13 and into the preliminary grinding
compartment (I, Consequently, the cone mem-
per 19 and the lifting vane assembly disposed be-
tween the annular plate 13 and the lifting mem-
bers 22 provide in effect a material conveying
means which is operative when the shell is ro-
tating to conduct the material passing through
the -annular opening 3{ into the preliminary
grinding compartment I, :

The means separating the preliminary grinding
compartment Il from the final grinding com-
partment 12 comprises an annular perforated
plate 32 having a central opening 33 therein, a
lifting vane assembly consisting of inner and’
outer pairs of axially spaced annular rings 34 and
36, respectively, between which are secured an
annular series of circumferentially spaced radi-
ally extending spacing blades 31, and a circular
plate 38 which, if desired, may be removably se-~
cured to the side surfaces of the adjacent inner
and outer rings 34 and 36, respectively, in any
suitable manner such as by bolts or screws (not
shown). The annular perforated plate 32 may
also be removably secured to the side surfaces

of the adjacent inner and outer rings 34 and 36,

respectively, in a similar manner, The shell is
provided with an annular series of circumferen-
tially spaced openings or slots 39 which places
the interior of a collector housing 35 in commu-

- nication with the space between the plates 32

and 38. The collector housing 35 is provided with
a suitable material conveying means such as the
helical screw 41. The interior of the final grind-
ing compartment i2 is provided with any suit-
able grinding media such as the steel balls 42 and
with-ribbed or corrugated liner plates 43 which
are preferably made in arcuate sections (not
shown) removably secured to the inner periph-

~ ery of the shell in any suitable manner, such as
by the bolfs 44. A circular plate 40, which closes

the opening 33 in the plate 32 to prevent the
coarse material and the grinding balls 42 from
entering the space between the plates 32 and 38,
is removably secured to the adjacent annular

‘ring 34 by any suitable means (not shown).

The shell is also provided with a second annu-
lar series of circumferentially spaced openings or
slots 46 disposed immediately adjacent the cir-
cular plate 38 to permit the passage of the
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ground material from the preliminary grinding
compartment 9 into the collector housing 8.
Disposed in overlying relation with respect to
that portion of the shell containing the annular
series of openings 46 is & grating structure com-
prising a slotted filler ring 471 and a superim-
posed grate ring 48. The rings 41 and 48 are
preferably made in arcuate sections 49 which are
removably secured to the inner periphery of the
shell 2 by any suitable means such as bolts (not

superimposed relation is to reduce costs as the
outer ring 47 may be made of & material which
Is less expensive than that of the inner ring 48
which must possess excellent wearing proper-
ties. The interior of the preliminary grinding
compartment {1 is also provided with any suit-
able grinding media, such as
and with ribbed or. corrugated: liner plates 52
which are preferably made in arcuate sections
(not shown) removably secured to the inner pe-
riphery of the shell 2 by any
.8s bolts §3.

The reduced inlet end portions 3 and # of the
shell 2 are provided with any suitable material
introducing means such as'the spouts 5& and 56,
respectively. The inlet end portion 3 is also
connected with a conduit 57 for conducting a
heated gas, such as air, from the heater 58
shown in Fig. 5, into the drying compartment 8.
The interior of the reduced inlet portion 3 is pro-
vided with one or more helical vanes 59 which
- operate when the shell is rotating to prevent the

incoming moist material discharged from the:

spout 54 from backing up into the heated gas
conduit §7. The reduced end portion 4 is pro-
vided with a cover plate 61 having a central
opening through which the spout §¢ extends,

Referring particularly to Fig. 5, it is seen that
the collector housing 35 is also directly connect-
ed with the source of heated air and with a Si-
rocco type collector (any other suitable type of
collector may be used) which in turn is connect-

suitable means such

10
shown). The purpose of employing two rings in

rial.

3

the stream of heated gas passing therethrough
and to mix the showered partially dried and
heated material ‘with the incoming moist mate-
In this connection, it should be particular-
ly noted that the base of hollow cone member
{9 is disposed directly opposite to the inlet open-
ing to the chamber 9, that the diameter of the
base of said cone member is nearly equal to the
diameter of said inlet opening, and that there-
fore the major portion of the heated gas passing

" directly through the curtain of showering mate-

rial impinges against the open base end of cone

. member 9 and is directed thereby outward to-

H]

ward the peripheral portion of predrying cham-
ber 8. In addition, It should also be noted that

. said inlet opening and the discharge opening 31

the steel balls 81 .
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ed with the suction fan and vent conduit or -

stack through a bag collector.

which extends into the housing
connected with an elevator which in turn dis-
charges the material received from the conveyer
41 into an air -separator from which the fine
ground or finished material is removed by a suit-

The conveyer 41

35 is operatively -

40
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able conveyer preferably of the helical screw type -

as diagrammatically indicated. The rejects or
coarse material present in the air separator is
conducted to the spout 56 through which it
passes into the final grinding compartment {2,
The dust separated from the air in the Sirocco
collector and in the bag' collector is delivered to
the conveyer 4| from which.it passes into the
air separator as previously described, i

In the operation of the mill, heated gas flows
into. the rotating mill through the conduit 57
and the reduced: inlet end portion 3 and then
passes through the drying compartment 8, out
through the annular discharge opening 31 and
into the space including the lifting. vanes 17,

through the central opening in the circular

plate 13 and. into the preliminary grinding com-
partment from which it passes into the collec-
tor housing 35 through the grating comprising
the rings 47 and 48. Moist materia] to be ground

nular discharge opening

restricted inlet and outlet openings. Consequent-

1y, the portion of the entering stream of heated - -
. gas directed outward by the

cone member {9 impinges against that portion of
said stream tending to pass directly into the an- -
31 and forms therewith
a resultant stream of which at least a- part en-
ters the peripheral portion of chamber 9. In
other words, the predrying compartment g is pro-
vided with means including said openings opera-
tive to cause heated gas to enter said compart-
ment through one of sald .openings and at least
a portion of said gas to flow outward and into
contact with the peripheral portion of the sub-
stantially continuous curtain of showering mate-
rial produced therein before leaving said com-
partment ‘through the other opening, thereby -
quickly and efficiently drying a predetermined:
quantity of moist material to a selected degree in
a4 predrying space or chamber .of short axial
length. This action continues until the lower
portion of the drying compartment 9 becomes
filled with material to a depth equal to the ra-
dial width of the side walls 26 of the lifting mem-
bers 22 whereupon the introdtction of additional
moist material causes a .commensurate quantity
of the showered and partially dried material to
pass through the annular opening 31 and into
the space containing the lifting vanes (1. The
additional moist material mixes with the show-
ered and partially dried material remaining with-
in the compartment 9 and the mixture is then
showered through the stream of heated gas, as

_ previously stated. Consequently, the moist ma-

b))

H)

(i

is delivered, preferably in s continuing stream, -
from a suitable. source (not shown), through the .

feed spout 54 and into the drying compartment
8. The lifting members 22 operate to shower the
material within the drying compartment through

18

_ showering material

terial is>subjected to. two drying actions within
the compartment 9, comprising (1) a prelimi-
nary drying action effected by mixing the moist
material with the showered and partially dried
and heated material, and (2) a further drying
action effected by showering the mixture through
the stream of heated gas,

The deflecting portions 27 on the side walls 26
of the lifting members 22 operate to direct the
showering material away from the annular dis-
charge opening 3f, and since the lifting mem-
bers 22 also operate to interpose a curtain of
between the incoming moist
material and the said annular discharge opening,
moist material is prevented from passing direct-
ly through the drying compartment without first
being subjected to the mixing and showering ac-
tions previously' pointed out. Stated differently,
the introduction of additional moist material
through the feed spout ‘54 causes some of the
previously mixed and showered material to. over-
flow into the space containing the lifting vanes

open base end of '
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{1 which operate to again shower the dried or

.partially dried material through the stream of
heated gas which passes through said space and
into the preliminary grinding compartment (1.
Some of the material which is reduced to dust in
the preliminary grinding compartment 11 is car-
ried by the gas stream into the sirocco and bag
collectors, as previously indicated in connection
with the description of Fig. 5. The mixture of
the coarser particles and dust is conducted by the
conveyer 41 at the elevator shown in Fig. 5 for
further separation and grinding as previously
described. :

Referring again to Figs. 1, 2 and 4, it should
be particularly noted that the side walls 29 of the
lifting members 22 provide an annular wall which
is arranged in opposed and axially spaced rela-
tion with respect to
shell tube; that the predrying compartment 9 is
thereby defined by & pair of opposed wall por-
tions spaced apart a relatively short distance with
respect to the diametrically opposed inner wall
portions of the shell 2; that the heated gas flows
through the predrying compartment in an axial
direction: i. e., in a direction approximately par-

the adjacent end wall of the

10
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25

allel to the aforementioned remaining opposed

wall portions; that the lifting members co_act
with said end wall and with said annular wall
and form therewith an annular series of lifting
compartments surrounding a generally cylindri-
cal showering space having a distance there-
through in an axial direction which is relatively
short with respect to its diameter (compare Figs.
1 and 4); that when the shell 2 is rotating the
lifting compariments shower material through
said space in a direction approximately at right
angles to the direction of gas flow and so as to
form & substantially continuous and relatively
thin curtain of showering material having rela-
tively large oppositely facing side areas disposed
approximater normal with respect to said di-
rection of flow; that the curtain of showering
material has a distance therethrough measured
in the direction of gas flow which is relatively
short with respect to the major dimension of said
side areas; that the moist material is introduced
into the predrying compartment on one side of
the curtain of showering material and is moved
§ubstantially directly into contact and mixed
with the showered material forming one side of
said curtain; and that some of the showered ma-
terial which forms the other side area of the cur-
tain is removed from adjacent the bottom of the
said other side of the curtain. In view of the
foregoing it should be obvious that the disclosed
and claimed procedure and apparatus permit a
maximum’ degree of drying in a minimum space
with & minimum quantity of heated gas.

The drying of moist material by (1) mixing
moist material with dried and/or partially dried
and heated material, (2) showering the mixture
through a stream of heated gas, (3) withdraw-
ing some of the showered mixture, and (4) mix-
ing the remainder of the showered mixture with
additional . moist material preparatory to the
showering thereof is of particular importance, as
it can be readily accomplished without effecting

an appreciable movement of the material in the.

direction of gas flow during the mixing and
showering operations. Consequently, this proce-
dure can be readily carried out in a relatively
small compartment; i. e., & compartment having
a distance therethrough in one direction which
is relatively short with respect to the distance
therethrough in & direction approximately at
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~ right angles to

said one direction, simply by pass-
ing o stream of heated gas through said com-
partment in & manner effective to substantially
fiil said compartment with heated gas and effect-
ing the previously stated mixing, showering, and
withdrawing operations either manually or me-
chanically. The mixing operation can be readily
carried out either within or outside of the drying
compartment and the latter is preferred when
the material is manually mixed. '

The mechanism disclosed for inherently per-

forming the mixing, showering, and withdrawing
operations within a generally cylindrical drying
compartment of relatively small axial length with
respect to its diameter is also of importance, as
it can be readily incorporated In s tube or other
type of mill, thereby materially increasing its ca-
pacity without materially increasing the initial
and operating costs. In this connection, an im-
portant feature of ‘the mechanism is the provi-
sion of means, such as the lifting members 22,
which coact with the adjacent structure to effect
the mixing, the showering, and the withdrawing
operations without effecting an appreciable
movement of the material toward the grinding
compartment thereby rendering the relatively
deep lifting compartments formed within the
predrying chamber 9 effective to'act on the pre-
determined quantity of material retained therein
and pass at least a portion of same between the
inlet and outlet openings a plurality of times in
a relatively. thin and substantially continuous
curtain of showering material having relatively
large side surface areas opposing said openings.
Moreover, the overflow action operating to cause
material to pass from the drying compartment
into the conducting means for conveying the ma-
terial into the preliminary grinding compartment
eliminates mounting the mill in an inclined po-
sition to effect & conveying action, thereby ma-
terially reducing bearing costs and maintenance.

The drying of moist material in the manner
herein disclosed can be carried out by apparatus
other than that shown and described for pur-
poses of illustration, and it should be understood
that it is not desired to limit the invention to
the exact procedure and to the exact structure
herein shown and described, as various modifica-
tions within the scope of the appended claims
may occur to persons skilled in theart.

It is claimed and desired to secure by Letters
Patent:

1. In @ drying and grinding apparatus, the im-
provement comprising & drum having a coaxial
inlet opening in an end wall thereof, means ro-
tatably supporting sald.drum, & hollow partition
structure disposed within said drum and defin-
ing in coaxial relation a grinding compartment
and a drying compartment longitudinally spaced,
from each other, said partition structure includ-
ing in axially spaced proximate relation a grind-
ing compartment wall having & central opening
therethrough and a dyring compartment wall

-having an annular coaxial opening therethrough,

said drying compartmént wall embodying a cen-
tral portion positioned in opposite air deflecting
relation to said inlet opening and in opposite ef-
fective shielding relation to said central opening
and an outer. annular material retaining portion
spacedly surrounding said central portion, means

. between and including said walls operative when

75

said drum is rotating to act on material entering
the space between said walls and discharge same
through said central opening, material shower-
ing elements positioned within said drying com-
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partment, and means for introducing -material
to be dried and ground and a gaseous drying me-
dium into said drying compartment through said
inlet opening,
* 2.1In a drying and grinding apparatus, the im-
Provement comprising a drum having a coaxial
inlet opening in an end wall thereof, means ro-
tatably supporting said drum, a hollow partition
structure disposed within said drum adjacent said
end wall thereof and defining in coaxial longi-
tudinally spaced relation a grinding compart-
ment and a drying compartment having an axial
length which is short relative to the diameter of
the drum and relative to the axial length of the
grinding compartment, said partition structure
ineluding in axially spaced proximate relation g
grinding compartment wall having a central
opening therethrough and
ment wall having . an annular coaxial opening
therethrough, said drying compartment wall em-
bodying a central portion positioned in opposite
air deflecting relation to said inlet opening in op-
Posite effective shielding relation to said central
opening and an outer annular material retaining
- portion spacedly surrounding said central por-
tion, means between and including said walls op-
erative when said drum is rotating to act on ma-
terial entering the space between said walls and
discharge same through said central opening,
material showering elements positioned within
said drying compartment, and means for intro-
ducing material to be dried and ground and a
gaseous drying medium into said drying compart-
ment through said inlet opening.

3. In a drying and grinding apparatus, the
improvement comprising & drum having a co-
axial inlet opening in an end wall thereof, means
rotatably supporting said drum, a hollow par-
tition structure disposed within said drum ad-
jacent said end wall thereof and defining in
coaxial longitudinally spaced relation a grind-
ing compartment and & drying compartment
having an axial length which is short relative
to the diameter of the drum and relative to the
axial length of the grinding compartment, said
partition structure including in axially spaced
broximate 'relation an annular grinding com-
partment wall and g drying compartment wall
comprising in radially spaced relation an outer
annular materia] retaining portion having an
inner diameter considerably greater than the
inner diameter of said grinding compartment
wall and an inner central portion positioned in
opposite air deflecting relation to said inlet open-
ing and in opposite effective shielding relation
to the central opening defined. by said grinding
compartment wall, means between and includ-
ing said walls operative when said drum is ro-
tating to act on material entering the space be-

" tween said walls through said annular opening
and discharge same through said central ‘open-
ing, materig] showering elements positioned
-within said drying compartment, and means for
introduéing material to be dried and ground and
a gaseous drying medium into said drying com-
partment through said inlet opening.

4. In a drying and grinding apparatus, the im-
brovement comprising a drum having an axial
inlet opening in an end wall thereof, means rotat-
ably supporting said drum, g hollow partition
structure disposed within said drum adjacent
sdid end wall thereof and defining in coaxial lon-
gitudinally spaced relation a grinding compart-
ment and a drying compartment having an axial
length which is short relative to the diameter of

a drying compart- -

S
the drum and relative to the axial length of the
grinding compartment, said partition structure
including in axially spaced proximate relation a
drying compartment wall embodying a central
Portion of nearly the same diameter as said inlet

- opening and positioned in opposite air deflecting
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- said drying compartment,
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‘the same size as said inner
disposed opposite Same, means between and in-

relation to said inlet opening and an outer an-
nular. material retaining portion spacedly sur-
rounding and forming with said central portion
an annular coaxial opening and an annular
grinding compartment . wall having an inner
diameter considerably less than the inner diam-
eter of said annular material retaining - portion
and defining a central opening disposed oppo-
Site and effectively shielded by said central por-
tion, means between and including said walls
operative when said drum ig rotating to act on
materia] entering the space between said walls
through said annular opening and discharge
same through said central opening, materia] lift-

and means for intro-
ducing material to be dried and ground and a
gaseous. drying medium into said drying com-
partment through said inlet opening,

5. In a drying ang grinding apparatus, the im-
brovement comprising a drum having an axial
inlet opening in an end wall thereof, means ro-
tatably supporting said drum, a hollow partition
structure disposed within said drum adjacent
said end wall thereof and defining in coaxial
longitudinally spaced relation g grinding com-
partment and g drying compartment having an
axial length which is short relative to the diame-
ter of the drum and relative to the axial length
of the grinding compartment,
structure including in axially spaced proximate
relation a drying compartment wall and s grind-
ing compartment wall, said drying compartment
wall embodying radially spaced inner and outer
wall portions which extend nearly equal distances
outward and inward from the longitudinal axis
and from the periphery of
tively, and said grinding compartment wall hav-
ing a central opening therethrough of nearly
wall portion and

cluding said walls operative
rotating to act on material entering the space
between said walls through said annular open-
ing and discharge same through said central
opening, material lifting and showering means

when said drum is

" positioned within said drying compartment, and

58

60

65

70

7

means for introducing material to be dried and
ground and a gaseous drying medium into said
drying compartment through said inlet opening.
6. In a drying and grinding apparatus, the
improvement comprising g drum having end por-
tions of reduced diameter rotatably supported
on axially spaced bearings, one of said end por-
tions having an inlet opening extending axially
therethrough, a hollow partition structure dis-
posed within said drum adjacent said one end
portion and defining in coaxia] longitudinally
spaced relation g grinding compartment and g
drying compartment Jhaving an axial length
which ‘is short relative to the diameter of the
drum and relative to the axial length of the
grinding compartment, said partition structure
including in axially spaced proximate relation
& drying compartment wall embodying a central
portion of nearly the same diameter as said inlet
opening and disposed opposite same and an outer
annular material retaining portion Spacedly sur-
rounding and forming with said central portion

said partition’
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an annular coaxial opening and a grinding com-
partment wall spaced from said drying compart-
ment wall and having a central opening there-
through of nearly the same diameter as said cen-
tral portion and disposed opposite same, means
between and including gald walls operative when
said drum is roiating to act on material passing
from said drying compartment through said an-
nular opening and into the space between said
walls and discharge same through said central
opening into the grinding compastment, circum-
ferentially spaced radially extending lifting and
" showering elements uniting the outer annular
portion of said drying compartment wall with
‘the opposed end portion of said drum, and means
“for introducing material to be dried and ground
and a gaseous drying medium into said drylng
compartment through said inlet opening.

7. In & drying and grinding apparatus, the
improvement comprising a drum having end por-
tions of reduced diameter rotatably supported
on axially spaced bearings, one of said end por-
tions having an inlet opening extending axially
therethrough, a hollow partition structure dis-
posed within said drum adjacent said one end
portion. and defining in coaxial longitudinally
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spaced relation a-grinding compartment and a
drying compertmeht having an axial length
which is short relative to the diameter of. the
drum and relative to the axial length of the
grinding compartment, said partition including
a drying compartment wail embodying a coaxially
disposed hollow cone-like member having a base
of nearly the same diameter as said inlet opening
and disposed opposite same -and an outer annular
material retaining portion spacedly surrounding
and forming with the base of said cone member
an annular coaxial opening and a grinding com-
partment wall having a central opening there-
through of nearly the same diameter as the brse
of said cone member and toward which extends
the apex thereof, spaced, radially extending lift-
ing elements uniting the outer opposed wall por-
tions of said partition structure, spaced radially
extending lifting and showering elements unit-
ing the annular portion of said drying compart-
ment wall with the opposed end portion of said
drum, and means for introducing material to be
dried and ground and a gaseous drying medium
into said drying compartment through said inlet |
opening.
. - RAY C. NEWHOUSE.



