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ROTARY GRINDING OR DRYING MILL.
Newton L. Hall, LongﬂBeach Calif.

3 Glaxms.7
1

This 1nvent10n relates to cylmdrlcal revolvmg

1otary calcrnmg or mcmeratmg furnace or as
a ball or grinding mxll

Under the trade name of a ball or tube mill
it is used for the grlndmg or, commmut‘ f
rocks, the dressing of ores, or, the ﬁne‘
of materlals to a dry powder, ‘or to a, wet pulp,,

and wherein a load of pnmarlly crushed ‘Tock’

or material-is freely tumbléd in g revolving cyl-_
inder to develop its secondary .or finer grmdmg
with a grmdmg medlum such as steel balls or
stone pebbles being 1nter-m1xed w1th1n thermlll;
load to ass1st in the commmutmg operatlo

In this class of mllls the load i
tumbhng,r actron or falhnff in-a clrum or othex_'
rotatlng receptacle as di gulshed from ma-
chines'in whrch the mater is broken up by the,

grinding action of stamps “jaws, Toll§ r similar

crushing elements.

In the following oytline the term “ball mill”
is used to denote a revolving cylinder or other,
receytacle in which'a fzeely tumblmg contal d
load ‘is under reduction ‘from the grmdm ‘ar
crushing action of the tumbhng m1ll load such
a term applying to-a mill using b_alls or pebb
as a crundmg medium, the internal actio n
the mill' being fundamentally similar.

Ball m1lls have been developedunder a variety
of-cross sectional shapes such as smgle,c
ders: of- eylindrical or ‘conical’ barrel s ape, of
multlple cylinders: revolving - around ‘a_comm n
axis, or of & 51mple cyhnder with a smgle lon
tudinal- division wall placed dlametrally
the mill to divide ifs interior intg” t_w
cylindrical compartments, as outlmed in Letters
Patent of-the United- States #1,315,770; refer-_:
ence being particularly made to.the latter type
of-ball mill, hereinafter referred to ‘as a “com-
partment mill:*

" Other applications -of-the compartment mill
can be made for. service such as a horizontal
rotary drier, whereln a developed heated gasas'
passed through a -’ revolving cylmder simulta~
neously with 3 transrent load- whlch is passm g
elther parallel or countercurrent ‘to” the ﬁow ‘of
gas so that in passing the load- throueh ‘the ¢y1-
inder it is acted upon- by the heated gases ‘to
develop a- dewatering. or drymg, a- calcmatlon

<01. 2,4»1,‘_—1_‘37‘);

2.

the same numerals referrmg to similar parts in

tbe mill drlvmg gear, and p1mon
F1gure 3 shows a side edge v1ew of a sect1onal
part for the compartment wall

loads when the‘rmll is 1n a standmg posrtlon
Flgure 7 1s a cross sectlon taken on lme 'l——-‘f

or an incineration.of:the:load.” The: various: ap-

plications are treated-in thelr order in.the- fol-
lowing, descriptions.

Reference s, made to. the. accompanymg draw-
ings whlch form a: part of. these. specifications,

SN

is, one in’ :hrch no d1ametra1 wall’ were pro—
v1ded

Frgure 9-is a cross-section -of a mill, similar to
Figure 8, with"the" seétion: bemg taken through
the’ m111 “at the compartment wall and showmg

in dotted arrow line the orbit or path of move—”
ment of one of: ‘the mill half-ldads;’ -

Flgure 10 is'a cross sectior: of a mlll ina stand-
ing' posrtron with' ‘the compartment wall i
tlcal posmon and w1th eQual m1ll loads
balanced compos1t10n :

Figure 11 is'a fragmentary cross section of a
mjll shell showmg in' deta1l a method of attach-
ment for a compartment wall for use on ;a drier.
as shown in- Flgure 12;

Figure 127 is a longxtudmal section of a, com-.
partrnent m111 1n apphcatmn as g rotary dr;
and showmg’ 1n cons ut1ve arrancen‘l : :

gur . cross sectmn of the rotafy drr r'.
taken® on line 13-—13 of Figure 12;° e
P gure 14is a ‘cross seﬂtmn of the rotary drler
taken ¢ on lme l4—l4 of F1gure 1277
F1gure 15 is'a 'Cross sectlon of the rotary dner
taken on line 15-=15 of ‘Figure 12"
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Referring to the drawings: A cylindrical shell
{ is provided with heads 3 attached thereto by
bolts 2, the heads being provided with hollow
trunnions 4 which revolve in the bearings 5, the
cylinder being driven by the attached gear 6, op-
erated by the gear pinion T which in turn is driven
by the drive shait 8 and which can be operated
by any suitable motive power.

Supported on the feed trunnion 4 at the feed
end of the mill is the scoop 9 which in its revolu-
tion picks up and then delivers the feed to the
mill through the hollow feed trunnion 4, the feed
being advanced along the trunnion by the in-
ternal thread screw 10 which revolves as a part
of the feed trunnion 4. After passing along the
mill the load is freely discharged through the
discharge trunnion 4a.

To withstand the abrading action received
from the falling load within the mill, the heads 3
are provided with liners {1 and the mill shell is
likewise protected from abrasion and load wear
by the circular lining rings 12 which are placed
within the cylinder by virtue of removing one
head of the mill and collectively several rings line
the entire inner circumiference of the mill shell.

Diametrically across the liner 12 is placed the
compartment wall I3 as illustrated in Figures 3
and 4 and as assembled in Figures 1 and 2. As
shown in Figure 5, the compartment wall is left
open on one side edge at 14 to allow for a free
fall of the feed on entering the mill as it is being
discharged from the feed trunnion 4. At the dis-
charge end of the mill the compartment wall is
discontinued before reaching the mill head at the
space 15 and which allows the mill loads on each
side of the compartment wall to join in common
before being discharged from the mill through the
hollow discharge trunnion 4. Also, the com-
partment wall is interrupted in continuity along
its length by providing space 16 between two sec-
tions of the wall 13, this space providing for a
free fall through the wall of a portion of each
compartment load as it advances along the mill
and serves to develop a balancing and intermix-
ing of the compartment loads in addition to the
provision provided at spaces 14 and 185.

" In Figures 6 and 7 the mill sections are shown
with the compartment wall being in a horizontal
position to illustrate an outline of the mill load
when it has taken its repose in slope when either
out of action, or, when starting to slowly revolve
as the mill is being placed into operation.. The
mill load 117, which is shown above the compart-
ment wall I3, falls over the end edge of the wall
and joing the load 18 which is below the wall, thus
placing the mill load in a larger proportion below
the wall. It can also be noted in Figure 6 that
the screw thread {0 on the interior of the feed
trunnion 4 has a single point of delivery for the
advancing feed and which would deliver the feed
on one side of the wall i3 more than the other.
As hereinafter further explained, unequal mill
loads under momentum can not easily be cor-
rected to a balanced position, and as shown in
Figure 10, with the compartment wall in a verti-
cal position, the mill half loads may reach the
same hydrostatic level within the mill but one
half load may have a greater ball load or a
~ greater proportion of grinding media as shown
at 18, and the other half load a lesser propor-
tion as shown at 11. It is apparent that an
easily flowing feed, such as a liquid pulp, would
have a tendency to pass through the mill interior
in the space of least resistance to its flow or
- through the compartment which had the small
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complex load as at 1Td rather than through {(8d.

In all cross sectional figures the mill rotation
is considered as turning clockwise.

Referring to Figure 8 showing an outline of
the mill load while operating within the space
15; the speed of the mill is advanced to bring
the load speed just under the centrifugal effect
necessary to carry the load over the zenith of
the mill interior, thus allowing the load to de-
scend in a cascade until it again reaches the toe
of the load against the opposite side of the mill
shell where it joins the mill load and ascends as
before.

The movement of the load in the space 15 is
similar to the action which is developed in a
plain mill, that is, one without a compartment
wall. As noted by the broken arrow outlines of
the load in Figure 8, the load is lifted with the
revolving mill shell and in its momentum  ad-
vances to a position which is almost the zenith
of the mill interior whereupon it opens as a crest
and descends as a cascade where it again meets
the mill shell at the toe of the load and then re~
enters the load and continues as before. That
portion of the load which is away from the mill
center and near the shell is ascending, 15a to
15b, whereas the cascading portion of the load
above it, 15b to i8a, is descending and develops

 what could be termed a shear zone, {5¢ to 15d,

30

35

between the ascending .and descending portions
of the load as noted at the 1nter10r broken arrow
lines.

A mill load which is in action and under mo-
mentum has the gyratorial characteristic of
travelling in one plane and until its momentum
becomes inert it will continue to do so without
change of direction. To change that .gyratory
path requires an extraneous force and an ele-

. ment of time is involved for the development of
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that change. The advancing movement of the
mill precludes such an element of time. =

The practical perimetrical speed of a mill load
in a large ball mill is about 384 feet per minute.
Such a speed will allow the centrifugal effect of
the load to break at the crest, after which the
effect of gravity will develop and the load will
descend in the desired cascade. A speed of 410
feet per minute will develop.a centrifugal effect
which will carry the load over the zenith of the
mill interior, cause the load to open without the
desired cascade and scatter as a rain in falling.
The desired operation is, to keep the mill load
with a definite cascade of the falling portion rest-
ing upon the ascending portion of the load, thus
developing a definite shear zone within the load.

By the use of a compartment wall placed dia-
metrically through the mill there is a decided
change of conditions governing the tumbling mill
load. -

When the mill revolves and the wall meets
the load, that is to say, one half of the total
load of the mill, it starts to lift the load towards
the zenith of the mill interior and when the ze-
nith is approached it drops the half load in a sub-
stantial body and through praectically the maxi-
mum cross sectional space within the mill. Asthis
load falls it drops in its entirety, substantially as
one mass, the mixture of the mill load being
uniformly distributed. The half load falls with a
general -impact, of a general mixture, and
through substantially the maximum space with-
in the mill, and as this load falls, the air with-
in the space below the load passes through the.
load in displaced position. The fallen half load
is then at-the nadir of the mill interior and in
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its continited revolution within the mill, it fol-
lows the - adyvancing ‘side of the compartment
wall and rises but just before again reaching the
zenith of the mill” interior it again falls behind
the wall—for it has no supporting wall as in the
previous fall—to s position which' is principal-
ly agadinst the rising side and ‘opposite ‘end of
the wall, accordingly, each half load acquires two
falls for each revolution of the mill, ‘the main
fall being of the load in its position ‘above. or
before - the wall, ang the secondary fall being
ifi'a position below or following the wall. - Refer-
ting‘to Figure 9, the dash line appreximates the
travel or-orbit of each half load in one revolution
of the mill, the primaty fall being of the load
When it is‘above the compartment wall, as noted
by the arrow points 9 to 19«, and the secondary
fall in its position below the wall, as noted by the
‘arrow points 20 to 20a. S
. In itsrevolution with the mill the momentum of
the mill load and the time required for overcom=-
ing ‘the inertia of that load when acquiring -a
‘Bravity fall determines ‘the position. of .the mill
‘and compartment wall when the load falls will
take place. Under the required speed; the time
of maximum fall of the load which is above the
wall, ‘will ‘take place during the passing of the
‘ecompartment wall ‘within 20° either way of the
‘vertical mill centerline, and in ascending, the
load-which is below the compartment wall will
descend and fall as at 20 and 20a, principally
‘against the ‘ascending side of the wall as at 21,
‘When the'load is circumferentiglly advanecing
‘under -a momentum any change in its direction

“of ‘movement involves an element -of time- for -

the acceleration of such change. The advancing
movement . of ‘the mill load -overcomes ‘a time
required ‘for-a change of ‘directional movement
“0f ‘the 'load parts. The load does not slide over

the wall in ‘reaching its lower positions and the  1¢

points-of wear of the mill interior are principally
~on the 'mill ‘lining ‘at ‘a-position about 30° from
the -advancing end of the wall, as at 22 ‘and,
‘se€ondarily, on -the side of the ‘wall near to the
‘shéllyas it rises as-at 21, a similar action taking
‘Place ‘on the opposite side of the shell'and wall
‘during ‘the next half revolution of the mill.
The mill ‘half loads do not fall simultancously
“but ‘the load opens and ¢loses in falling and as
teach half load falls it ‘intermixes and changes
position ‘with ‘the ‘dir 6f the mill interior. The
Joads ‘fall with a squash rather than a definite
Ampact and have a general change of position of
“Hts -components ‘with each fall, ‘
.- “The forees involved in a mill load under ac-
“tion.ware, “centrifugal, centripetal, and: gravita-
tional. The revolving movement of the mill-re-
‘eeptacle develops a centrifugal foree within ‘the
doad “Which - is reacted  upon- by ‘its centripetal

“force governed through the recentacle-structure .

“and*which ‘opposes the ‘centrifugal action. - Ball
“mill t§beeds are ‘maintained to develep g cen-
trifugal ‘action which ‘is below that required to
~earry the mill load to ‘the fall zenith of the mill
“Unterior and. in a mill'of plain recentacla withott
‘acompartment wall; s wave crest is formed and
-before reaching the zenith of the mill interior
‘the load tops and theén eascades over the surface
-0fthe Joad to itslower position ‘where it resches
"the toe of the load, combines, and ascends as ha-
Horeamd as illustrated  in Figuie 8. In a' com-
partment:mill the load is under a similar centrif-
ugal-action ‘but: due to. its 'support - from :the
compartment wall it is earried ‘past-the zenith
sof: the mill:interior, likewise,:an:element of time
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is'required for the gravity force to overcome: the

‘centrifugal -action “and ‘this -element ‘of “‘time

mitigates -against ahy extraneous longitudinal
movement. of the lodd parts. ‘
Centrifugal action on the ‘load parts is at'a
maximum-towards ‘the mill load perimeter and
at-a minimum at the mill center, and due to. the
fact that the centrifugal force near the mill
center is'negligible, no time is required for .ovér-
coming it and ‘the load- parts start a gravity
movement downward without a loss of time and
under-a full freedom-of acceleration in-falling,
accordingly, that part of ‘the load which is to-
wards'the mill center starts itsunrestricted gravi-
tational downward movement first and:dévelops
an opening movement through the load sucees-

-sively towards:its perimeter near the zenith'' of

the mill interior. The load does not fall as-a
solid mass but opens and closes in‘its falling ac-
tions; intermixing ‘with the air-of the half mill
chamber.

Mill loads within the mill ‘are masses -of con-
siderable weight and its parts are net easily- dis-
blaced, ‘and when ‘under momentum, the- resist-
ance to-displacements-of the load parts becomes
more stubborn, each part being held in.its éir-
cumferential and gravitational'path by g similai-
ly acting-body closely adjoining, and when for
any reason the loads on either side of the com-
partment wall become unbalanced and of dif-
ferent size, the longitudinal mobility of the-mill
load ‘parts is not always suffcient to pass ‘the
unequal parts of -the mill load- around: the- ends
of the compartment wall ‘to-effect ‘an equaliza-
tion of the half loads, and the heavier parts of
the mill-load, such ‘as the ball load; will remain
in unbalanced proportion on either side of the
compartment  wall, and -when - this condition
exists, particularly with: a ‘load undergoing ‘wet
grinding, the liquid portions having a less resist-
ance in their -flow -through ‘the mill will pass

‘through on the side of the mill where there is

a smaller ball load and a-greater proportion’ of
liquid -pulp, accordingly, the mill pulp will pass
through the ‘mill ‘without securing - as -full''g
crushing action as if bhoth compartments were
filled with similar ball loads. A ‘provision for
the constant balancing of the mill half loads is
required. . Such a provision is brovided by ‘plac-
ing openings -or ‘space- 16 in. ‘the compartment
wall 5o ‘that ‘as the *half loads-are dcting ‘with
the ‘mill revolution; a portion-of the load on edch
side of the compartment wall can pass through
to the other side and enter ‘the adioining half
load; thereby maintaining a circulation between
the mill half Joads -in -addition to the end wall
provisions, at 14 ‘and 5.

The cross  section  of “the ‘load body - ‘been

‘revolved in-a plain mill action, as shown ‘in Pig-

ure 8. well blankets the half load adjoining which
is ‘behind the compartment: wail - and obViat?es a
free passing of half load parts around the wall
for a balancing effect. - As shown in Figure 6, the
part-of ‘the load ‘1T which passed throughthe sl6t
15 to form the load part below, 18a, was Tevolved
as s plain ‘mill action due to the frictional in-
fluence of the adjoining discharge head of the
mill, ‘whereas, that part of ‘the load T ‘which
passed through the space 16 had a free and uh-
obstructed fall through the wall {3 to Jein-the
part of the half load at 18b, for the conditions
Influencing the load -adjoining the slot -+8 were
uniform both radially and longitudinally oneach
side of the opening.

*Whena ‘plain' mil is placed in:operation-there
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4s a constant and steady peak load placed upon
the operating motor due to the fact that the cen-
ter of gravity of the mill load is under a constant
leverage and there is a load lift on the motor al-
mest ‘without variation. : .
When 2 compartment mill is placed in opera-
tion there is a high peak load during the first
revolution of the mill and until the time when
the load slides to its lower position whereupon
the loading on the motor is relieved and the mo-
tor picks up a speed which is transmitted into the
mill loads so as to give them a momentum which
carries them to the zenith of their actions, where-
upon the loads again fall to their lower position,
relieving the motor again and during the sec-
ond revolution of the mill it practically reaches
the full speed required for continued operation.
The loading placed upon the motor by the fall-

ing half loads is intermittent and the inequalities -

developed by the varying load lifts is compensat-

15

20

ed and balanced by the mill weight and mass.

so that the operation of a compartment mill is
easier on the motor than is the operation of &
plain mill with its constant leverage of load lift.

The conditions governing the passing of the

1oad parts through the space 15 at the end of the

wall and the intermediate space {6 are decidedly
different. 'The moving load within the space 15
virtually blankets the adjoining load which is
in the compartment sections so that a larger half
load on one side of the wall can not pass around
the end of the wall to equalize and balance a
smaller half load on the other side. At the in-
termediate space !6 the compartment wall lifts
a half load a portion of which can pass through
‘the space or slot to the section or compartment
below, and do so in a free and unrestricted fall,
for the space below the wall is temporarily va-
cant. . There is thus provided a constant inter-
‘mixing means for adjusting and balancing the
stwo half loads both as to size and composition.
Small tramp balls discharged from a plain mill
show a- well rounded and worn shape but similar
‘balls- discharged from a compartment mill are

‘hroken sharp and are cracked in a wedge, pie-cut-

shape. -

. Ball mills carry a heavy load and have lengths
avhich -are seldom more than twice their diam-
eters. . Tube mills have similar loads and are of
jonger length up-to four and five times the diam-
eter, whereas, rotary driers carry light weight
Joads and have lengths which are generally ten
fimes their diameters.: The proportions of the
two are extreme to.each other but their internal
action. is fundamentally. similar although. the
mills are used for different purposes. - R

In adapting the compartment mill for-use ag
a rotary drier the first consideration to be made
i with regard to the mill speed of revolution. - &
ball mill of six feet diameter would have a speed
of about 24 revolutions per minute, whereas. a
plain rotary drier of the same diameter would
have a speed of from 6 to 8 revolutions per min-
ute. The ball mill speed is maintained to develop
a proper cascading of the load but the drier
speed is regulated so that the internal lifters ~of
the drier will carry over and spill the load

through the heated gases passing through the’

‘chamber. Modifying the drier to the compart-
ment feature places a different construction upen
_the mill action,

Referring to Figure 12 wherein is illustrated a
longitudinal section through a rotary drier com-
bination of equipments: A fuel supply pipe 4la,
delivers fuel such as oil or gas to the burner 4,
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which is attached to the firing hood- 40 with

fire brick lining 40a, resting on a base 40b, set

on rollers 40c, which travel on the track  40d,
so that the firing hood can be moved away from
the furnace for entrance to the interiors for re-
pairs or other-purposes, or, for regulating during
operation the amount of air passing into the
stationary furnace-38 with-its fire brick lining
38a, setting on fixed foundations 38b.. The ignit-
ed flame developed at the burner #4i is designed
to develop a complete combustion within the fur-
nace before the heated gases enter the rotary
drier, otherwise the gases of the fuel would im-
properly mix with the fumes developed in the
drying operation, and the length of the furnace
is designed to meet such conditions of combus-
tion. A feed chute 39 penetrates the furnace 38
so that a delivery of feed can be made to the
revolving rotary drier la, such a drier being
composed of an elongated hollow cylinder, with
or without heat insulation lining, open at both
ends and riding on riding rings 30 attached to
the shell by spreaders 31, all revolving on mov-
able rollers 32 supported at stationary bearings
33. A driving gear 64, is attached to the mill shell
and is operated by the pinion Ta, which is di-
rectly driven by the motor 34. The first section
of the drier is supplied with ‘load lifters -35 to
receive feed from the feed chute 39 and operate
to break up the feed and carry it over in its ap-
proach to the compartment wall i3q, which - is
developed in sections being attached to lugs 3%
arranged as a part of and opposite sides of the
mill cylinder, the compartment wall or plate
being attached-thereto by the bolts 37, ‘The dis-
charge end of the drier delivers the feed to a sta-
tionary discharge ‘hood 42, the feed product
dropping to the screw conveyor 42a, for suitable
delivery. The discharge hood is further supplied
with a suction fan 43 operated by the motor 44,
the draft from which draws the heated gases
through the drier; carries the light weight feed
forward and delivers the dusting: - particles in
the gases through the discharge conduit 45 and
delivers them to the cyclone dust collector -46
where the exhaust from the system reaches the
atmosphere at the outlet 46a, the finer dust set-
tling for collection at the cyclone gate 46b..
The suction fan 43 affords the chief motive for
the migration of the load through the revolving
mill and for the removal -of the vapors being
passed off by the drying load. The revolving
cylinder can also be given a slope approximating
one half inch per foot of length of the mill to
assist the fan in the migration of the load through
the mill, also for clearing the cylinder of its load
when the fan is out of service. o :
The rotary drier ordinarily does not -have an
insulating lining for the feed load is non-abrasive,
is light in welght, and the heat developed by the
furnace is designed to be closely compensated by
the vaporization of the moisture so that its heat
value is perfectly absorbed in the drying opera-
tion. A furnace gas with an entering tempera-
ture close to cherry heat would be reduced or
absorbed so that the discharging feed would
have a temperature well under the boiling point.
Similar-to ball mill operation and design, the
compartment wall in a drier requires a compen-
sation and balancing feature for the mill loads
and for this effect the wall space I6ga, is provided
and in addition half length spaces 16b, and f6c,
the wall being shown in seetion {3a in Figure 14,
and 13b, in Figure 15. ) :
The compartment wall feature eliminates the
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need for lifters, such as 35, and under the same
principles as outlined for the ball mill, the com-
partment drier utilizes the falling half ‘loads to
pass through the gases of the mill interior so as
to develope an intimate contact between the feed
and the fransient gases. The compartment drier
places a greater load upon the suction fan for the
additional draft required and for the fact that the
contained vaporized moisture within the cylinder
is under a greater density and compression and
its more rugged control is required to pass its
expansion to the atmosphere at the cyclone dis-
charge.

The agitated contact caused between the feed
passing through the drier gases develops a more
rapid drying and results in a rotary drier of in-
creased capacity.

In a plain mill drier, the load occupies one por-
tion of the cross sectional area of the eylinder and
the gases anocther, the upper portion. An in-
creage of mill diameter to secure a greater capac-
ity of product is limited by the gravity effect of
the spilling load and there is a definite relation
and limit between the diameter of the mill and
efficient drying reactions. 'The  compartment
drier is not limited to such conditions, for the
actions of the falling half loads as they are being
passed through the gases at each fall makes the
drying contact between the load and gases inti-
mate and positive, for the load constantly con-
tacts the gases at each fall regardless of the
diameter of the drier cylinder. Also, the falling
load receives an impact which develops a uni-
form drying effect upon the small particles of
the mill load, such an impact being violent in
comparison to the limpid spill of the load of a
p'ain mill as it passes over and falls from the
lifters.

An opening in the compartment wall for pur-
poses of equalization of loads should preferably
extend from one perimeter directly across.the
mill to the opposite side, or, from the mill center
to either perimeter. An opening in the wall such
&s an aperture has a variable effect in passing
feed through the wall from one side to the other
according to the amount of load in the mill,
whereas, a slot opening extending from the mill
center towards the perimeter is effective under
all proportionate loadings.

The compartment mill feature can be applied
to several operations, such as for ball, pebble,
or tube mills used for the fine grinding of ores or
cements; for rotary kiln used for the calcination
of ores; for rotary driers used for the dehydra-
tion or drying of pulps or meals to develop stock
foods; and, for the rotary waste incinerator
wherein the mill actions develop opening contacts
to assist in the combustion of materia] with a
minimum of smoke and smog. The compartment
mill actions in all of these operations are funda-
mentally similar.

I claim:

1. A horizontal rotary mill comprising: a cy-
lindrical casing having openings at both ends for
recelving and discharging material; and a wall
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within the casing lying substantially in. a dia-
metral plane and extending across the full dia-
metral width of the casing and longitudinally for
the major portion of the length of the casing to
divide the interior thereof into two compart-
ments; said wall being provided with an opening
intermediate its ends extending across the full
diametral width of the casing to provide for free
bassage of material by gravity through said
opening from each compartment to the other
during rotation of the mill.

2. A hor.zontal rotary mill comprising: a cy-
linarical casing having openings at both ends for
receiving and discharging material; and a piu-
raiity ‘of longitudinally alined wall sections
within ‘the cas.ng lying substantially in a com-
mon diametral plane and extenaing across the
full diametral width of the cas.ng and longi-
tudinaily for the major portion of the length of
the casing to divide the interior thereof into two
compartments; said wa.l sections being spaced
apart longitudinally to define an opening between
each pair of adjacent sections extending across
the full diametral width of the casing for free
bassage of material by gravity through said open-
ing from each compartment to the other during
rotation of the mull. ‘

3. A horizental rotary mill comprising: a cy-
lindrical casing having openings at both ends for
receiving and discharging material; and a wall
within the casing lying substantially in a dia-
metra] plane and extending across the full dia-
metral width of the casng and longitudinally
for the major portion of the length of the casing
to divide the interior thereof into two compart-
ments; said wall being provided with an opening
intermediate its ends extending radially the full
distance from the axis of the casing to the pe-
rimeter thereof to provide for free passage of
material by gravity through said opening from
one compartment to the other during rotation
of the mill.
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