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This invention relates to grinding mills which use rods
or balls or selected pieces of ore as the grinding medla,
and is concerned in particular with the construction of
the liner for the shell of the mill.

It is conventional practice in the grinding mill art to
line both the sheli and the end walls with replaceable
linears of wear-resistant material such as maganese steel
or like ferrous metal alloy which is resistant to aftri-
tion and impact types of wear. These liners are what
take the wear, thereby protecting the more expensive
shell and end walls, and when the liners become unduly
worn the mill is temporarily shut down and relined where
niecessary.

Over the years different shapes and configurations
have been imparted to the liners for 1mpartm0 certain
types of action to the grinding media in order to either
enhance the efficiency of the mill or prolong further the
life of the liner elements. For instance, it is conventional
to so form the liners for the shell as to account for a
wave or rib-like appearance of the shell liner, but I have
found that such rib-like shell liner constructions account
for a great deal of slippage of the grinding media whether
these be rods, balls or selected pieces of ore. In this
connection, it should be menticned that the most efficient
types of comminution within a grinding mill is that which
follows from an actual forceful impact of the grinding
media on the charge. The next most efficient type of com-
minution is that caused by a rolling action of the griad-
ing media on the charge. Virtually no comminution oc-
curs as a result of the grinding media simply sliding or
slipping one over the other within the mill, and I have
found that the wave-type or rib-type shell liners en-
courage a great deal of slippage within the mill thereby
lowering the grinding efficiency. Accordingly, the pri-
mary object of the present invention is to-so construct
a shell liner for a grinding mill ‘a5 to account for high

“efficiency in impact and aftrition grinding. Specifically,
I achieve this by constructing the shell liner of alternate

rows of dissimilar liners herein designated as conveyor
liner rows and lifter liner rows. The conveyor liner rows
comprise liner plates of relatively shallow thickness di-
mension, and the lifter liner rows comprise plates hav-
ing spaced apart raised pads or projections that are of
substantially greater thickness than the conveyor plates.
The spaces between the raised parts of the lifters-are oc-
cupied by depressed ‘portions which have substantially
the thickness dimension of the conveyor plates. This
particular construction enables the grinding media to be
virtually locked to the shell as will be explained so as

to be carried around with the shell with virtually no in-

efficient backsliding, and when the force of gravity on
the grinding media overcomes the centrifugal force of
the mill the grinding media take flight and fall with a
violent force downward in a deflected direction toward
the opposite side of the mill with the consequent result
of a great deal of impact grinding-on the charge Wltﬂln

the mill.
The foregomﬂ explams the pnmary prmc1ple of the.
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present invention, and this principle together with ancil-
lary features will be more apparent from and will be
explained in greater detail in connection with the descrip-
tion of the present comstruction of grinding mill shell
liners.

Other and further objects of the present invention will
bz apparent from the following description and claims and
are illustrated in the accompanying drawings which, by
way of illustration show a preferred embodiment of
the present invention and the principle thereof and what
is now considered to be the best mode contemplated for
applying this principle. Other embodiments of ‘the in-
vention embodying the same or equivalent principle may
be used and structural changes may be made as desired
by those skilled in the art without departing from the
present invention and the purview of the appended claims.

In the drawings:

Fig. 1 is a perspective view of a grinding mill having a
shell liner constructed in accordance with the present in-
vention, one end of the mill being open to reveal the
zmemal construction;

"Fig. 2 is a sectional view on an enlarged scale of a
portion of the shell of the mill in Fig, 1 lined in accord-
ance with one plan under the present invention;

Fig. 3 is a plan view showing the precise manner in
which - liner plates are arranged under ‘one p‘an

Fig. 4 is a perspective view showing the Vanous kinds
of liner plates desxgnated in Fig. 3 .

Fig. 5. is a plan view of another installation: con-
structed in accordance with the present invention;

Fig. 6 is a plan view on an enlarged scale of two of
the lifter plates shown in Fig. 5;

Fig. 7 is a sectional view through elther of the plaies
3% and 31 in Fig. 6;

Fig. 8 is -a sectional view through either 0v the plates
4% and 41 in Fig. 5;

Fig. 9 is a sectional view of a conveyor plate for the
instailation shown in Fig. 5.

Grinding mills ‘in actual practice are coastructed in
many different forms for different purposes depending
primarily upon the type of material to be comminuted
and the manner in which the charge is'tc be fed to and
withdrawn from the mill. The mill 18 in Fig. 1 of the

~drawings is illustrated schematically for the most part,

since the présent invention is concerned with the com-
struction of a shell liner rather than the operation de-
tails of the mill as a whole. The mill 10 includes a
cylindrical shell or drum 11. which affords the chamber
in which the charge and the grinding media - are confined
for action. - The ends of such a mill are ¢losed off by v end
walls as 12 securely locked to the shell, and these end
walls are prov1ded with trunniens (not shown) that are
supported in. bearings which in turn are part of the
standards or bearing blocks as BB which support the
mill for rotation. One of the end walis-is usually pro-

. vided with an inlet of one kind or another for the charge

60
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that is to be comminuted, and the other end wall is
usually provided with a take-off for the resultant fines.
Movement of the charge through the mill can be one of

gravity as a result of tipping the mill slightly or can:be

one induced by hydrautic flow or can be one characterized
by flow through a gridded cover end behind which are
pumping vanes for -increasing the flow by reducing the
pulp level within the mill, . Additicnally, one of the end

walls usually includes a driven geer that rotates the
mill.

As shown in Figs. 1 and 2, the mill 10 is ﬂlustrated
as employing rods R as the grinding media, but the prin-

~_ciples of the present invention are applicable to milis

70

which use 'other type grinding media such as balls and

_ore, and hence vanous forms of grinding media capable

of rollmg on one another are contemplated It will be



: ; "shownm Fxgs 3 and 4.

appreciated -that the shell of the mill will be subjected
to a tremendous -beating during actual operation, and
since the shell of the mill is quite- expensive it is con-
ventional practice to protect the shell against damage by
lining - the - same’ with expandable. liners as. mentioned
above. . In accordance with-the present invention, the
. -shell is lined ‘50 as to have alternatmg rows of dissimilar
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liners which are so constructed -as to greatly improve the :

action of the grmdmg media, and this comstruction will
now.be explained‘in detail.

"Referring to Fig.-1, the reference characters R1 and
R2 are used to identify respectively the- conveyor liner

10

rows ‘and-the lifter liner rows, and ‘these rows of limers .

alternate circumferentially about the nn_ll It 'will ‘more-
over be noted that each lifter liner.row: has spaced projec-

‘tions- of ‘quite’ generous area, whereas-the conveyor liner -

-.row has no such projections: This particular construc-

~ * tion enables ‘several of the grinding media to-rést on

_the -élevated surfaces of ‘the - projecting -members com-
prising the lifter ‘liner, and these media;:as will be ob-
served in  Figs. 1 and 2, occupy elevated positions in
comparison to the grinding media which engage -the con-

veyor liners. Additionally, the rows of lifter. liners are -

off-set longitudinally of the mill, and- this produces an
advantagecus tortuous ﬂow of ﬁnes wrthm the mill as will
- be explained.’ ’

:Each shell liner row.in the mill is made up of individnal

.25

plates securéd to the shell in a conventional style, and-

referring to -Fig,~ 3 the conveyor: liner_plates include a
+ plarality: of* short plates CA which are-of rectangular
dimension and ‘which are Iaid end to end in a row along
the length of ‘the mill parallei:-to the longitudinal axis.
Because of the off-sefting of the lifter rows to be:deséribed

. hereinafter,. an-oversized conveyor liner plate CB:is pro-

“vided for ﬁmshmg off one-end of the conveyor plate TOW

‘as'shown in Figs. 1 and 3. The plate CA will of course -

30
. off-set with respect to one another:: Thus, considering the

4

lifter plates. Also included in the hfter lmer TOWS are

lifter plates LB and LC of somewhat different configura- -

tion or dimension as will now be explained. The lifter
plates LB, like the plates LA, are of the same length
and width dimension as the conveyor plates CA. How-
ever, the plates LB have two spaced projecting pads or
blocks 16 and 17 at the two ends thereof, and these parts
16 and 17 are separated by a shallow or depressed por-
tion 18 which in the assembly will be coplanar with the
wear surfaces-of the ledges 34 and 15 on the. plates LA.
The pads 16 and: 17, and the depressed surface 18
thersbetween; are equal in area dimension and:are equal
in area d1mens1on to the parts 13, 14.and-15 of the plates
LA.

The lifter plates LC have the length and width dimen-

‘sions of the conveyor plates CB. The lifter plates LC

have projecting blocks or pads-arranged in spaced relation
thereon, identified at 20 and 21. These blocks project
above the adjacent ledge surfaces 22 and. 23 to the same

20-height as the blocks 13, 16 and 17 described above, and

it will be recalled that this projecting-or excess distance in
each instance is at least equal to one-third the diameter

-of the grinding media used in.the mill; In reality, the

lifter plates L.C are of one-third greater length than the
plates LA and LB. .

The pattern of assembly is: Jllustrated in plan in Frg
3. Thus, all the rows: of conveyor liners are arranged in
an identical pattern with the long plates. CB at: the left
hand end of the assembled shell liner as viewed in Fig. 3.
The alternate rows of lifter liners are, however; in effect

five rows of:liners illustrated in Fig.-3 as being numbered
from top -to, bottom, it will:be-noted that the first row is

E a lifter row, and the left hand end plate .of this row is

“have a predetermined length and width dimension suited =

~to-the particular installation involved, and the end 'plates
CB will be. approximately one-third longer.. For in-
stance, in a mill of approximately sixtéen feet axial- length

-present invention; the plates'CA ‘are two feet eleven.and
. one-half inches in length with a width’ of -nineteen and
three-fourths inches.’

" The plates CA and CB have a" thickness dimension:of
three-inches under these circumstances, but this dimension

. 40
‘. and having twenty rows of liners in accordance with the :

} The plates CB have the same width
. but have ‘a length of three feet eleven and one-half inches.

45

can be changed dependmg upon the seventy of grmdmg

- to. be expected.

The lifter liner rows also compnse 1nd1v1dual plates :

‘that ‘are secured in a conventional style to the shell of

50

-the. mill, and these lifter rows alternate with the conveyor .-
~rows as was mentionéd above. In constructing and assem-: i

“bling the lifter liner: rows, a plurality of short plates LB’
" are used; and these. plates have the length and the ‘width
of ‘the”conveyor plates ‘CA. . However,-each lifter plate- ©

. LA at apoint intermediate the' ends thereof is formed with

- plane of the depressed surfaces or-ledges-14:and 15 on -
" either-side thereof a ‘distance equal to at Jeast ‘one-third

the diameter of the qundlng rod-or ball used in the mill.

occupied by a lifter plate LB havmg two upstanding blocks

.16 and 17. -Continuing :down. the row, the plates alter-

nate between LA and-LB:until the right hand end of the
lifter row- is finished off by a large end plate LC. The
third row of liners is again-a lifter row, but in this in-
stance, .the left hand end commences W1th a lifter plate

‘LA and so on. .
The advantageous relatronshlps ach1eved under the

present: construction - are llustrated in Figs. -1 and 2.

- -Thus; by off-setting alternate rows of lifter liners so-that
“the pad 13 on 2 plate LA; Fig. 1, is aligned with the

space of a plate LB in the next lifter row, the ledges as
15 and 18 account for a tortuous' path for the material
being ground ‘up. as indicated by the dashed-arrows in
Fig. 1. In this manner, the fines are- gradually allowed

40 move and sift from the “high” part of the charge
“toward the bottom of the mill or ‘‘toe” of the charge

wherethere occurs - highly eﬁective impact grinding as
will be explarned This flow is'not straight-through: to

" the contrary, it is 2 divided flow a]lowmg a substantial

b5

amotnt of fine aftrition crunching to occur in‘the con-
veyor ‘channels” under the influence -of gnndmg ‘media

f-rotatmg ontheir own axes“in .the - ‘conveyor “channels
a projecting pad- or ‘block 13 “which projects above the™" -

60

- Stated ini -othér words, the wear surfaces 14 and 15 on the -~ -

- plates LA lie'in the plane .of the' wear surfaces: WS of
" the conveyor plates CA and CB as will be apparent from
Fig. 2; such that the plates LA have ‘a thickness-dimension

S -equal to that of ‘the plates CA and CB measured between

-which are continuous along the length of the mill. - This,
together with similar action”of the grinding media sup- -
ported by the lifter pads,. Tépresents secondary rolling

grinding “within - the -mill,” but- the primary grinding or
break-up of the charge is due to an effective impact of
the grindig media at the toe of the charge néar.the. bot-

" tom or to one side of the m111 accomphshed in.a.manner

65

- the wear surface 14 or 15 and the opposing surface which -
‘" engages the inner wall of the shell. - This dimension is in-

- dicated at M in Fig. 4 and is. utlhzed in alt the hner plates

70

Itwill be. rec gmzed from the' foregomg that the hfteri.,-

“fo:, the pad 13.- As'shown in Fig. 3, these plates LA are

. i‘iused at altemate locatlons along the length of row ofj

. plates LA have ‘two ledges 14.and 15 on opposite sides..
. of the' elevated pad 13 which are equal-in léngth and width™ -

75

now to be explained:”
Referring to Fig. 2, 1t w111 be observed that the width

of ‘the liner plates in”each-insfance is such as to allow
A ‘substantial numbér of the grinding ‘media-to- repose

in side by side relationship- on the elevated: surface of
the projecting pads or ‘blocks on' the lifter.plates, In
other words, the wear surfaces WS presented by the con-

veyor plate and: the. wear surfaces presented by ‘the
- Yifter pads are. ‘of ‘a width equal ‘at least to the combined

diameters. of. séveral of ‘the’ grmdmg media. - The  net
eﬁect of thls is that’ the leadmg edges ‘of the hfter pads

v
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as 13 and 17, which are angled substantially normal to
the wear surfaces WS, push ahead the grinding media
within the long channels defined by the conveyor plates.

For convenient reference, the direction of rotation of
the mill in Figs. 1 and 2 is assumed to be that of a clock-
wise direction indicated by the arrow CR. This push-
ing effect prevails until the force of gravity overcomes
the centrifugal force of the mill, and this can be con-
sidered as occurring at the top crest of the grinding
media mass. When the crest is reached, and the point
of the crest will of course depend upon the speed of
the mill, the grinding media take flight inward toward
the central axis of the mill as indicated by the flight
arrows F in Figs. 1 and 2.

Thus it will be seen that there is no backsliding or
slippage of the grinding media R until the crest is
reached, and as a consequence of this the grinding media
tumble and fall down toward the toe of the charge near
the bottom of the mill with a tremendous impact on the
charge at the toe. This impact on the charge at the tos
of the mill represents the primary comminuting force.

It should be here pointed out that for purposes of sim-

plicity all the levels of grinding media present in the
mill are not illustrated in Figs. 1 and 2.
tice, the mill is approximately forty-five percent full of
grinding media, and hence there will be various loop
flights F characterizing each successive level of grinding
media considered as levels between the shell 1f and the
central axis of the mill. When the top or outer sheil
takes flight in the manner illustrated in Figs. 1 and 2, it
influences all succeeding rows, and as a consequence of
this there is no so-called quiet center cf idle media R
which can be observed in mills which employ wave-top
liners. In other words, all of the rods or balls in the
present instance are effectively working either by im-
pact due to flight or as a result of rolling -on the liners
or on one another.

In Figs. 5 to 9 there are illustrated aspects of a com-
mercial form of ipstallation that has proven eminently
satisfactory in use, and to further facilitate an apprecia-
tion of the sort of dimensions that can be imvelved in
installations of this kind, it is to be pointed cut that
Fig. 5 represents a plan view on scale of a complete
installaticn for a commercial ball mill:: The I6ag dimen-
sion C indicated in Fig. 5 is that of the infernal circum-
ference of the shell of the commercial mill and this di-
mension is 29°—10.1424"”. - The short dimension A in
Fig. 5 is the axial length of the mill shell and this di-

~mension is 9-0”. ‘As in the embodiments described
above, the assembly illustrated in Fig. 5 is made up of
aiternating rows of lifter plates and conveyor plates.
Thus, half of the total rows of lifter plates comsist of two
plates 38 and 31 which have sloped edges 36E and 31F,
Fig. 6, which in the installation are abutted as shown in
Fig. 5. -It is found that this type of abutment resulis
in less wear at the division in comparison to a straight
division.

Each of lifter plates 30 and 31 is provided with a pair

of full dimension lifter pads 35, and the areas where.

these plates are abutted are cast with truncated half
lifter pads 35H. The pads or blocks 35 are spaced as
in the foregoing embodiments described above o .pro-
vide depressed feeder ledges 37 between the Iifter pads.
‘The pads and ledges have equal area dimensiomns, and
the pads are wide enough to support several of the grind-
ing media in side-by-side relation. Inasmuch as the
assembly will of course be circular within the shell, the
Jong -edges of the plates 30 and 31 are sloped at 385
and 318 as shown in Fig. 6, and these plates are formed
with openings 38 enabling fastening studs or boits to be
set therein-to secure the liner plates 38 and 31 to the
shell of the mill. . .

It will be noted in Fig. 5 that the lifter pads in suc-
cessive rows of lifter plates are off-set to account for

In actual prac- -
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the advantageous cross-flow of pulp as explained above.
Consequently, the remaining rows of lifter liners alternate
among the rows consisting of the lifter plates 30 and
31, and these remaining rows consist of lifter plates 46
and 41, Figs. 5 and 8. The pads or lifter blocks 45 of
the plates 41 and 42 are positioned in alignment with
the ledges 37 of the lifter plates 3¢ and 31, and the
depressed ledges 47 between the pads 45 are aligned
with the lifter pads 35. It will be recognized further
that whereas a lifter row represented by the plates 38
and 31 is terminaied at both ends by lifter pads, the
next adjacent lifter wow is terminated at its end by
ledges 47. Moreover, whereas the plates 30 and 31 are
cast with half lifter pads 35H at their abutted edges, the
plates 40 and 41 are cast at their abutted edges with
half ledges 47H, Fig. 5. The assembly is also cast at
two points with conventional holes H1 and H2 that will
be closed by caps. .

The rows of conveyor liners, Fig. 5, also consist of
two plates 50 and 51, and these plates are butted. at
sloped edges S. It will be further observed that by
having the plates in the several rows abuiting at sloped
edges, there is.no continuous break. The conveyors 59
and 51 are plain, that is, the wear surfaces WS, Fig. 9,
thereof are uninterrupted for the full length. These
wear surfaces WS will lie in the plane of the exposed
surfaces of the ledges 37 and 47 of the lifter plates.

The mill equipped with the liner assembly illustrated
in Fig. 5 is one that operates at approximately 20 r.p.m
which represents about 76 percent of the critical speed of
the mill. ‘It was mentioned above that mills of this kiad
are actually filled with grinding media to approximately
45 percent of their volume. This load coupled with the
speed of the mill makes it possible to have the lifter pads
or blocks projecting above the adjacent depressed ledges
and wear surfaces by approximately one-third the diam-
eter of the maximum-sized grinding media used in the
mill, and of course this height differential prevails
throughont the grinding media mass in respect of succes-
sive concentric shells of grinding media. Thus, were it
not for the speed of the mill and the load of the grinding
media, the most advantageous projecting distance for
the lifting pads would be the radius or half the diameter
of the maximum-sized grinding media to assure pushing
of the grinding media and prevent backsliding but as ex-
plained, operating conditions make it possible to reduce
this distance to one-third the diameter of the maximum-

“sized grinding media. However, even at the slow speed

of 20 percent of critical speed, where considerable cas-
cading and backsliding has heretofore been encountered
under the prior practices- (cascading and backsliding are
even observed at 75 percent critical speed) . there is no
observable cascading or backsliding tinder the ‘present
practice. where the lifter pads project for one-third' the
diameter of the maximum sized grinding media. - It might

“also be mentioned that in most instances a mill ‘of the
< kind under consideration is filled with 75 percent of the

maximum-sizéd grinding media, three or four inches in
diameter for example. Extending this ilfustration, 15
percent of the grinding media are represented by di-

‘ameters of 214 inches, and the remaining amount of 10

percent is represented by 2 inch diameter grinding media.
This is simply for purposss of explanation and represents
the average practice. .

Thus it will be seen from the foregoing that the present
arrangement of liners accounts for highly effective im-
pact and rolling or attrition grinding. Ineffective slip~
page and uncontrolled cascading is prevented by the lead-
ing shoulders of the lifter pads pushing ahead the grind-
ing media until the apex or crest point is reached. The

- spaced pads which provide the circumferential or cross

feeder channels, through which the dashed arrows in
Fig: 1 are drawn, account for separation and some slow-
ing down of the back pulp flow down the mill. 'The pulp -
or charge fines escape easily but the coarse charge ma-
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~ . terial remains behind in the longitudinal conveyor chan-

nels where the grinding media adre effective with a rolling

- action, and in this connection it will be recognized that

inasmuch as the full width of the liner plates are used

in-providing the lifter pads.or in-affording the depressed

conveyor:chanmnels, - there is plenty of room for effective

- rolling action of the grinding media.. Moreover, and due

to the-ample or generous lifter pad surfaces, any ham-
mering or peening effect of the. falling grmdmg media is
distributed over'a wide area so that consequent damage
is virtually nil. ‘There:is additional impact crushing due

' to the occurrence of grinding media rolling off the thick

‘lifter ;pads onto the depressed wear surfaces WS afforded

by the conveyor plates. :

--and described preferred embodiments of my invention, it
".is to:-be undérstood that these are capable of variation

10

- Hence, while I have illustrated. .
15

‘and . modification, and ‘I therefore do not wish to be -

" limited to the precise details set forth, but desire to avail

myself: of such changes and alterations as fall W1th1n the

L purview of the fo]lowmg c1a1ms

Iclaim:. -
1.In:a grmdmtr m111 of the kmd descnbed havmg a

rotatable ‘shell “and" which is- 10 contain grinding rods’

having .predetermined diameters, and the charge to be
comminuted- by the grinding rods: alternating rows of

surfaces defining elongated conveyor channels each of
a. width substantially equal to the combined diameters of
several of the-grinding rods to ‘enable- at Jeast several of
the grinding.rods to be confined therein in side-by-side

- “relation; said ‘channels ‘being: uninterripted substannaﬂy

" from one .end of the mill to the other, and the remaining
liier rows having raised lifter pads that are spaced .apart

one from:-another- along the length-of those rows, said-

20

8

equal to the' combined diameters of “several of the

‘grinding rods to enable at least several of the -grinding

rods to be confined in such channel-in side-by-side rela-
tion, said channel being uninterrupted substantially :from
one end of the mill to the-othér, and the next adjacent
liner row comprising a plurality of lifter plates assembled

~in end-to-end relation and in-the assembly having raised

lifter pads that are spaced apart one from another along
the length of that row, said lifter pads having wear sur-
faces spaced above the depressed. wear surface of said
channel by ‘a. distance at. least- one-third the - diameter of

-the’ maximum-sized grinding rods used in.the mill, the

width of the lifter pad- wear surfaces béing at least the

_combined diameters of several of the -grinding rods to

enable at least several of the grinding rods to be sup-
ported “thereon in side-by-side - relation; said adjacent
liner- row having -depressed: ledge - portions- presenting
wear surfaces between and separating the lifter pads, and

said ledge portions being substantially of the .same thick- .

ness as the-conveyor -plates- so that the wear surfaces of

. said- ledge: portions are: substantially coplanar- with- the

‘depressed. wear surface of said-channel enabling the com-
~minuted charge to move in a cross-ﬁow past said pads and
- into the conveyor channel, :

"25°

_ dissimilar shell liners secured for rotation with the shell, -

- certain ones of the liner rows presenting depressed wear

4. -A liner construction for a grmdmv mill of the kind
which - includes -a  generally - cylindrical shell- ¢containing
grinding  rods having- predetermined’ diameter - for: com-
minuting a charge by impact and relative rotation between

- said grinding rods produced by rotation of said shell, said

‘30

35

lifter- pads -having wear_surfaces spaced-above saxd de- -
-pressed channel wear surfaces by a- distance at least one-
“third- the diameter. of the maximum-sjzed-grinding rods
_used in the mill, the width of the lifter-pad wear surfaces

being ‘at least the combined diameters of 'several .of the

-grinding rods to-enable at least:several of:the grmdmgr
~rods-to be supported thereon in side-by-side relation, said -

. remaining liner rows having depressed ledges presenting

“depressed wear surfaces between and separating the lifter

"_pads by distarices substantially equal to the length- of the

lifter pads and which are: substantially coplanar with the

“first-named depressed ‘wear surfaces enabling the- com-

"minuted charge to move freely in.a cross-ﬂow past said

. -pads and into the conveyor channels. -

~2:A grinding mill according to claim' 1 wherem the

- rows: of liners having raised lifter pads are off-set along
- the: length of the mill whereby ‘a lifter pad in one lifter
- - liner row is ocated opposite-a depressed ledge in the next.
: :adjacent lifter liner row:
'3, In’a grinding  mill of the kmd descnbed havmg a .55

rotatable shell: and ‘which is to contain grinding rods
having predetermined diameters; and the charge to be
comminuted by the grinding rods: ‘alternating rows of
dissimilar shell liners secured for rotation -with-the shell,
one liner row ‘comprising -a_plurality ‘of conveyor. plates

- of ‘substantially the same thickness aligned in end-to-end

relation and presenting a depressed wear surface defining

liner comprising, a plurality of conveyor liners arranged
in longitudinally extending rows and a plurality of lifter
liners arranged in longitudinally extending rows and alter-
nating circumferentially with the rows of said conveyor

liners, said lifter liners having pads projecting radially
.inwardly-for lifting said -grinding rods during rotation of
“-said shell and depressed ledges’ substantially coplanar with

. the wear surfaces of the conveyor liners, said projecting
" pads being longitudinally spaced from ‘one amother by

40

-said depressed “ledges to. define channels therebetween of

substantially the same longitudinal extent as-the projecting

i pads for the passage of ground material between con-

45
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an- elongated conveyor channel’ of a Wldth substantlaﬂy :

Veyor - rows and each of said- rows -of conveyor liners
having a width which is greater than the combined diam-
eters’ of - several of said’ grinding rods, whereby several
of said grinding rods are freely rotatable within each of
said rows of conveyor . liners to: effect grmdmo there-

-between during rotation of said shell.

5. A liner construction as defined in claim 4 wherem

the pads in one row of said lifter liners are longitudinally

offset from: the pads in- the _next adjacent row. of said
lifter lmers . - o S
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