Sept. 23, 1952 E. POSSELT 2,611,546

LINER CONSTRUCTION FOR GRINDING MILLS

Filed Nov. 15, 1949

[=) =) [=] [=3 (=3 [=] [=] [=] [=) o O

N
Ay INVENTOR

Ejrar Posselt.

K2, TR

i ATTORNEY




Patented Sept. 23, 1952

~ 2,611,546

UNITED STATES PATENT OFFICE

2,611, 546

LINER CONSTRUCTION FOR GRINDING
MILLS

Ejnar Posselt, Pelham, N. ¥, assigheor to Ken--
sington Steel Company,. Chmago, I, a corpo-_

ration of Iilinois

Application November 15, 1949, Serial No, 127,436'
(C1..241—183)

6 Claims.
1

This~invention relates to-grinding machines
‘known as ball mills; tube mills or combination
‘mills, and more particularly to an improvement
in the grinding or lining plate assembiies.

" The lining of mills of the type referred to must
serve the dual purpose of protecting the interior
of ‘the mill while at the same time providing
means for agitating the grinding media, with
which: the mill is charged; in such manner as to
produce- the- best grinding effect:

‘Tinings of conventional design now in general
use are of two types, generally styled as wedged
or bolted: Wedge-type linings-are generally cast
and -depend.on- wedging -effect- against the- shell
to-keep them in place. This practice requires a
substantial thickness of the linings, making the
individual liner plates heavy:and at the same time
reducing- the effective working diameter of the
mill:" On the other hand, liners-of the type which
may be bolted to the shell have the advantage
that they can be made lighter, and take up less
room; but the holes-for the bolts tend to weaken
the shell, and the successive circumiferential
‘shocks or hammer blows against the bars and
‘plates by the ‘moving grinding media also-causes
lateral stress-on the bolts and makes it difficult
to-keep them tight. Thus, frequent servicing is
required to maintain the mill in efﬁcient running
conditlon
~““FThe- present- invention reldates to. g linhing of
the type which may-be bolted to the shell, with
its attendant advantages, but which overcomes' the
objections above noted by providing a construc-
tionwherein the shell is not” weakened and the
bolts or other fastenings are relieved from lateral
shearing “stress incident to the shock caused by
the grinding media during the operation of the
mill, thereby making it possible to kep the bolts
tighter over a longer period of time and reducing
this' major maintenance factor to a minimum.

“ Aceordingly, one of the objects of the inven-
tion is to provide a construction wherein the ghell
is; provided with reinforcing abutment strips
Welded ‘thereto and having bolt holes registering
with holes in the shell, each of said strips being
adapted to be engaged at one edge by an edge
of a liner plate which is held in circumferentially
abutting relation to the strip by a lifter bar se-
‘cured in position at the location of an adiacent
abutment strip. Thus, when a.given liner plate
is radially clamped-to the shell by a pair of lifter
‘bars secured to the shell by bolts passing through
the-bars and their related reinforcing abutment
strips, one'edge of the liner plate is circumferen-
tially held in-engagement with an’abutment strip
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2
by the lifter- bar of the pair which is most re-
mote fromthe said-edge. With this arrangement,
the bolts ‘of each lifter bar are only in tension
and- are relieved of lateral shearing stress be-
cause the lifter bar itself is held agdinst lateral
shifting due to the fact that it is circumferential-

1y locked agamsb ‘the- 11ner plate engagmg ‘the

abutment strip.
Another object of the invention is to provide

‘@' sectional lining which may be firmly attached

to the shell; and whose: sectiong may be easily
removed so that worn parts may be replaced while
other parts remain in position.

A further object-of the invention is to provide
a liner construction which will obviate the prac-
tice-of- zincing and- prevent wear or scouring by
material that would otherwise enter between or
behind the plates and slide between them and the

inner- face- of the’ shell.

With the above and other objects- in view
which will more readily appear-as the nature of
the invention is better-understood, the same con~
sists in the novel-construetion; combination; and
arrangement of: parts hereinafter more fully dis-
closed and claimed,

A preferred and practlcal embodiment of the
invention is shown in ‘the- accompanymg draw~
ings, in which:

Fig. 1 is a more -or less dlagrammatic longi-
tudinal sect10na1 view of & mill ulustratmg the

present 1nvent1on

Fig. 2 is an enlarged: -sectional view-of a por-

‘tion of the mill shell having the-liner: pla.tes and

lifter bars posmoned thereon.

Fig. 3 is a detall exploded perspective view il-
Tustrating the parts of the assembly in three di-
mensions.

Figure 4 is a detall view of a mod1ﬁcatxon
wherein cooperating edges on the-lifter bars -and
liner plates-are radial to- the axis of the mill.

Similar reference characters designate: corre-
sponding parts throughout the several ﬁgures oi
tne drawings.

. The mill aesignated generally as M includes the
tubular shell  having a plurality-of remforcmg
and liner plate abutment stnps A arranged ab
spaced intervals-about the inner face of the shell;
the-liner plates are: de51gnated as Band the hfter
bars are indicated at C. The plates B and bars
Care mterchangeable and revers1ble and may be
made of rolled or cast metal. Moreover it will
be understood- that the plates B and lifter bars
C may be of any appropriate or selected: cross
sectional shape so long. as one.bar radlally holds

down the adjacent edges of adjoining plates and
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also holds one of the plates in circumferentially
sbutting relation to an abutment strip. For con-~
venience in description, the duplicated parts A,
B and C may be hereinafter used with suitable
exponents such as A’—A2, B'—B?, gnd C'—C2,
according to their relative positions.

Ag previously set forth, the distinctive feature
of the invention resides in providing a construc-
tion wherein the liner plates designated generally
as B are fixed against circumferential movement
relative to the shell | by the abutment strips A,
and the manner of effecting this desirable result
will now be described.

As will be seen from Fig: 2 of the drawing,
wherein the shell turns in. the direction of the
arrow the shell 1 is provided at suitably spaced
locations with the reinforcing and abutment

strips A—A’, ete., which are welded to the shell

in any appropriate manner. The said strips ex-
tend longitudinally of the inner circumference
of the shell and are each provided with fasten-
Ing receiving holes 2 registering -with open-~
.ings 3 in the shell. The holes 2 in the abutment
strips are located to one side of the center of
“the strip so as to insure one edge of the strip,
for example the leading edge 2%, acting as an
abutment shoulder for the trailing edge 5% of
the related liner plate B or B’ as will presently
.appear. The holes 2 and openings 3 register
with the holes z in the lifter bar to receive the
lifter bar clamping bolts 4, or thelr equivalent,
.whose principal function is to radially hold the
bars and liner plates to the shell. The holes
in the lifter bars for the bolts 4 are disposed
in the longitudinal center line of the bars so
that said bars will be reversible and interchange-
able.

.. Each liner or plate is formed with a body of
any suitable cross-sectional shape and thickness,
and of the required length, but of a maximum
width less than the space between any given
pair of adjacent abutment strips A. In the em-
bodiment shown, in Figure 2, each plate, for ex-
ample the plate B, is formed so as to be provided
with marginal flange portions 5 and 6 of less

thickness than the body of the plate thereby

_presenting edges or shoulders T and 8 at opposite
sides of the plate, said shoulders being located
equal distances inwardly of the outer edges of
the flanges 5% and 6%, respectively, of the flanges
5 and 6. In this arrangement, one of the edges
or shoulders, for example the leading shoulder
8, serves as a lifter bar abutment so that when
the lifter bar C’ is in position, the edge 9 of said
bar will flushly engage the leading edge or
shoulder 8 of the plate B and hold the trailing
edge 5% of the flange § rigidly against the leading
edge 2% of the abutment strip A which is up-
‘stream of strip A’.

Since the liner plates B, B’, etc., having edges
52 and 6> and shoulders T and 8, and the lifter
bars C—C’ ete. having edges 9 and 10 are both
symmetrical about the line of the openings 8
across the shell, and each of the abutment strips
A, A’, efe. has its holes offset relative to said
line of openings 3 so that the leading edge 2=
‘of the abutment strip is offset relative to the
plane of symmetry of the openings 3 and bolts
4, the said leading edge 2 of the strip will abut
‘the plate. Likewise, shoulder 8 and edge 9, re-
spectively, on the plate B and bar C’ (and similar
‘plates and bars) are in abutting relation. On
the other hand, the leading edge 18 and trailing
‘shoulder 1, respectively on the bar C’ and plate
'B’, are spaced dpart as shown at I{. The effect
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4
of this arrangement is to also have the leading
edge 6* of each liner plate B, B’, etc., spaced
slightly away from the adjacent or trailing edge
of the related abutment strip as indicated at 2.

The liner plates B and lifter bars C are sym-
metrical in the sense that they may be reversed
edge for edge and the tolerance in holes 2 and
openings 3 around bolts 4 will - be sufficient to
allow edge ¢ of the lifter bar to rest against the
edge 8 of plate B and, at the same time, provide
clearances {1 and 12. Once the bolts 4 con-
necting the lifter bars to the shell have been
tightened up, the lifter bars as well as the plates
will remain in a fixed position, subject only to-
the action of the grinding media against the
lifter bars which would tend to force trailing
edge 9§ against leading shoulder 8 and trailing
edge 5 against the upstream sbutment strip A.

The cooperating parts 8 and 9 may be radial
to the axis of the mill as shown in Figure 4 or
they may be {apered or inclined, as shown in
the preferred arrangément. - That is to say,
Figure 4 illustrates how the cooperating parts
8 and 9 may be radial to the axis of the mill.
In this figure, the leading edge-2® of the abutment
strip A% engages with the trailing edge §° of the
plate Bt while the leading edge 8b of the liner
plate B3 engages with the trailing edge 8° of the
lifter bar C2. The lifter bar C3 has portions for
overlying the adjacent edges of the plates B2 and
Bt so that said bar may be secured to the shell 1
by the fastenings 4% In this arrangement, as in
Figures 1-3, when the fastenings are secured to
the shell, the trailing edge 9» of each Iifter bar
will engage with the leading edge 8° of the ad-
jacent liner plate and bear thereagainst to trans-
mit tangential components of forces from the
lifter bars through the liner plates to the leading
abutment edge of-the next adjacent upstream
abutment strip of the series and to-the shell to re-
lieve the fastenings 4b of shearing stress.

- Bach lifter bar C—C’ has. its bottom edge or
base overlying the flanges 5 and 6 of adjacent
liner plates and the spaces -{1 and 12 provide
sufficient tolerance for fitting the plates in place.

Owing to the flanges 5 and 6 and the overlap-
ping portions of the lifter bars, it will be seen
that an effective seal is provided between the
bars and plates so that the material- being
ground. cannot work ifs way beneath the lifter
bars and the flanges to get behind . the liner
plates B.

It may also be pointed out that the bolts 4
which clamp the bars against the plates, and the

latter in turn against the shell, have head por-

tions mating with sockets, with tapered base
portions in the lifter bars so as to seal the space
between the head of the bolts and the bar. The
hesads of the bolts 4 are flush with or counter-
sunk below the upper face of the lifter bar C,
and their outer ends are provided with nuts 4s
for engaging the center surface of the shell.
The arrangement described obviates the neces-
sity of using zine or other material to grout the
joints between the lifter bars and the liner plates,
and increases the heat conductivity from the
inside of the mill to the.outside of the shell, thus
maintaining cooler operating conditions. ©
From the foregoing it will be seen that cir-
cumferential continuity of contaet is provided
between the strips A, liner plages B and lifter
bars C, so that as the mill operates in the di-
rection of the arrow, the force of the impact
of the moving contents of the mill will dlways
be 1mparted to the plurahty of reinforcing and
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abutment strip§ A t6: vigt only: distribute these
forces throughout the shell, but insure maximum
tightness of the lining ‘and reliéve the.bolts of
the lifter bars from shearing stiess. =~~~
I claim: RN
1..Aliner construction for grinding mills, com=

prising; in:combination, a _tubular shell; s plural- -

ity of’shell-feinforcing and linet:abutment strips
disposed inispaced relation-longitudinally. of the
inner-face of the. shell and welded thereto; said
strips:and-casing having registerinig holes: there-
in; the axes of the holes in the strips:being to
one: side-of ‘the longitudinal-center of the:sfrip
to offset one edge of the strips relative the axes
of the holes in the shell, liner plates each having
opposite edge portions spaced closer together
than the distance between the facing edges of
adjacent abutment strips, a lifter bar engaging
shoulder formed inwardly of one edge of each
of the liner plates, lifting bars arranged between
the liner plates, said bars having one edge en-
gaging said lifter bar engaging shoulder of the
liner plate to hold the edge of the plate opposite
said shoulder against the offset edge of an ad-
jacent strip, and fastenings passing through the
lifting bars, abutment strips and shell, radially
to clamp the liner plates to the shell and main-
tain the liner plates in circumferential engage~
ment with sald offset ‘edge of the abutment
strips. .

2. A liner construction for grinding mills, com-
. prising, in combination, a tubular shell, a plu-
rality of shell reinforcing and liner abutment
strips disposed in spaced relation longitudinally
of the inner face of the shell and welded thereto,
said strips and shell having registering holes
therein, a liner plate positioned between a pair
of said abutment strips and having marginal
flanges of less thickness than the body of the
plates and providing shoulders on said body
above the flanges, the width of the plate of the
flanges being less than the space between the
adjacent edges of the abutment strips, and one
of said shoulders providing & lifter bar abutting
shoulder, lifter bars disposed in clamping rela-
tion to the juxtaposed flanges of adjacent liner
Plates and having one side thereof engaging the
bar abutting shoulder of the liner plate, and
fastenings passing through the lifter bar and
the openings in the abutment strips and shell
for drawing the bar toward the shell to cause the
bar to engage the bar abutment shoulder of the
plate and force the edge of the flange of the plate
opposite the bar into engagement with the ad-
jacent abutment strip whereby shearing stress
imposed on the bar incident to material in ro-
tation in the shell will be transferred to the abut-
ment strip instead of the bar fastenings.

3. A liner construction for grinding mills, com-
prising, in combination, a tubular shell having a
plurality of rows of lifter bar fastening receiv-
ing holes therein, liner plates having marginal
flanges and shoulders inwardly of the edges of
sald flanges, abutment strips welded to the shell
between the edges of said flanges, said strips hav-
ing openings closer to one edge than the other
and registering with said holes in the shell,
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whereby the edge of the strip farthest from the

openings projects closer to one edge of the lifter
bars than the other to provide a plate abutment,
lifter bars having side portions symmetrical to
the axis of the fastening receiving holes therein,
fastenings passing through the holes in the bars,
strips, and shell and radially clamping the plates
at the flanges to the shell and causing one of said
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side:portions: of: the bdrs: to: eliggge: & shoulder

on.the :ddjacent ‘plate to eircumferentially: hold
the.edge: of: the: plate opposite: said. shoulder

against the plate abutment edge of the:adjoining

abutment.: strip. doWnstream :of - thie -matertal
moevement, o n.oiiyc b iy U s e
=4, In & liner iconstriction for grinding: -mills,
a:s$hell’having: rows. of ‘fastening recéivingopen=
ings, liner plates reversible end for end and hav=
ing:arbody-ineluding shoulders located inwardly
of the opposite edges of marginal flange portions,
lifter bars reversible end for end and having
fastening receiving openings located in the lon-
gitudinal center thereof and adapted to register
with the openings in the shell, abutment strips
welded to the shell in the zone of the holes there-
of and having openings closer to one edge than
the other and registering with the openings in
the shell and bars whereby one edge of the strips
is offset in the direction of travel of the shell,
fastenings passing through the lifter bars and
the holes in the strips and shell and causing the
bars to force the plates against the offset edges
of the abutment strips.

5. In a liner construction for grinding mills,
the combination, including, a tubular outer shell,
a plurality of circumferentially spaced longitu-
dinally disposed abutment strips welded to the
inner face of the shell to provide liner plate en~
gaging edges and also having fastening receiv-
ing holes offset to one side of their longitudinal
center line to provide a greater width of strip
to one side of said holes than the other; liner
plates each of less width than the distance be-
tween facing liner plate engaging edges of said
strips and having strip abutment edges, inclined
lifter bar abutment shoulders formed on each
plate inwardly of said abutment edges, a lifter
bar having a wedging abutment edge for en-
gaging with an adjacent abutment shoulder on
the plate, said bar having fastening receiving
poles along its longitudinal center line, fasten-
ings for entering the holes in the bar and the
offset holes in the abutment strips, whereby,
when the fastenings draw the bars toward the
shell the wedging abutment edge on the bar will
engage the adjacent abutment shoulder on the
plate and circumferentially shift the plate sway
jfrom the edge of the strip adjacent said bar and
nir;xtio abutting engagement with the adjacent
strip.

6. In a liner construction for grinding mills,
the combination ineluding, a tubular outer shell
having cireumferentially spaced rows of longitu-
dinally aligned fastening receiving openings, a
series of abutment strips also having fastening
receiving holes registering ' with said aligned
openings of the shell, said strips welded to the
inner face of the shell'and the leading edge of

each strip providing a liner plate abutment

sheulder, liner plates each of less width than:the
distance between adjacent abutment strips ‘and
each having a trailing abutment strip engaging
edge at one side and a leading lifter bar abut-
ment edge at the other side, lifter bars each hay-'
ing a portion overlying the edges of adjacent
liner plates and also having a trailing liner
plate abutting edge for engaging with the said
leading lifter bar abutment edge of an adjacent
liner plate, said lifter bars each having fastening
receiving holes registering with the openings in
the shell and the holes in the abutment strips,
fastenings in the said registering openings and
holes, whereby, when the fastenings are’ secured
to the shell, the said trailing liner plate abut-
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ment edgé of each lifter bar will engage with the REFERENCES CITED
leading abutment edge of the adjacent liner plate ‘The following references are of record in the

and bear thereagainst to transmit tangential : g; .
components of forces from the lifter bars through e of this patent:. .
the liner plates to the leading liner plate abut- § UNITED STATES PATENTS .

ment shoulder of the next adjacent upstream Number - Name ) Date
abutment strip and to the shell to relieve. the 730,900 Faller oo __ June 18, 1903
said. fastenings for the lifter bars of shearing 851,637 Abbe .o Apr. 30, 1907
stress, . . o o 1,207,174 Johnson _oeeo .. Dec. 5, 1916
EL e EJNAR POSSELT. 10 1,457,487 Bartley oo June 5, 1923
1,872,035 - Hardinge ... _.._ Aug. 16, 1932
1,986,530 Read oo Jan. 1, 1935

2,466,607 Roabal e Mar. 29, 1948




