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LINERS FOR SHREDDING MACHINES.
BACKGROUND OF THE INVENTION

This invention relates in general to reducing ma-
chines and more particularly to liners tor rcducmg ma-
chines.

The typical metal shredding machine has a housing
and a rotor which revolves in the housing. Scrap metal
is fed into the housing and torn into'small fragments by
hammers on the rotor. The rotor imparts high velocities
to these fragments and to prevent the fragments from
damaging the housing walls, the walls are protected
with replaceable liners. ,

The most commonly used liner material is manganese
steel, and when cast into relatively thin plates this ma-
terial is idcally suited for use in rclatively small ma-
chines such as those used to shred steel turnings, metal

cans, sheet metal or aluminum castings. In particular,

manganese steel is extremely tough and can withstand
high impacts without cracking. Also, the mietal frag-
ments impinging against the liner cold work it and in so
doing create plastic flow. This tends to harden the steel
at its exposed surface, leaving the liner with a hard
working surface and a tough core. Thus. the rate of
wear decreases with use.

The work hardening characteristics of manganese
steel create difficulties where that steel is used in ex-
tremely thick liners, such as those required for large
shredders capable of shredding automobiles, appli-
ances, and the like, due to the extremely large amount
of plastic flow. Indeed, the stresses.set up within the top
2 to 3 inches of such casting may actually cause the top
2 to 3 inches to separate from the rest of the liner.
Moreover, the surface peens or mushrooms ovér its
edges, but the edges are usually confined quite closely,
s0 as a result the casting bows inwardly toward.the ro-
tor. This in turn contributes to cracking and also causes
the bolts which hold the liner against the housmg to
fall

SUMMARY OF THE INVENTION

One of the principal objects of the present invention
is to provide a manganese steel liner which can with-
stand severe impacts without failing. Another object is
to provide a liner of the type stated which may be used
in extremely thick configurations in heavy duty shred-
ding machines. A further object is to provide a liner of
the type stated which will not undergo a substantial in-
crease in width when subjected to severe impacts. Still
another object is to provide a liner of the type stated
which is ideally suited for use in shredding machines
capable of reducing automobiles, appliances, and other
large metal objects. These and other objects and advan-
tages will become apparent hereinafter.

The present invention is embodied in a liner having
voids opening out of its working surface. As the metal
of the liner undergoes plastic deformation, it flows into
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the voids. The invention also consists in the parts.and in -

the arrangements and combinations of parts hereinaf-
.ter described and claimed.

DESCRIPTION OF THE DRAWINGS e

In the accompanying draWings which form part of the
specification and wherein like” numerals and' letters
refer to like parts wherever they occur: -

2

FIG. 1is a transverse sectional view of a shredder
provided with liners constructed in accordance with
and embodying the present invention;

“FIG. 2 is a plan view of one of the spout lincrs in the
shredder;

FIG. 3 is a sectional view taken along lines 3—3 of
FIG. 2;
“ FIG. 4 is'a plan view of a top liner; :

‘FIG. 5 is a sectional view taken along lines §—5 of

) FIG: 4; and

FIG. 6'is a plan view of a side liner.
DETAILED DESCRIPTION

Referring now to the drawings (FIG. 1), S designates
a shredder including a housing H and a rotor R which
revolves in the housing H. The housing H has spaced
apart sidewalls 2, a back wall 4, a front wall 6, and a top
wall 8.

Scrap metal or other material to be shredded is fed
into the housing H through an upwardly opening spout
or inlet 10 located above and generally to one side of
the rotor R. The rotor R includes a rotor shaft 12 and
hammers 14 which pivot relative to the shaft 12, but
due to the centrifugal forces on them, normally project;
outwardly and define a hammer circle C. Within the
inlet 10, the hammer circle C downwardly converges
with the front wall 6 of the housing H. Moreover, the
hammers 14 move toward the. front wall 6 as they pass
by the inlet 10. At the lower end. of the inlet 10, the
housing H supports a grinding plate 18, and beyond the
grinding plate 18 it is provided with a plurality of grates
20 having openings through which shredded material is
discharged. The grinding plate 18, and the grates 20 to-,
gether occupy an arc which extends about 180° along
the hammer circle C. ;

The. metal or other -material to be shredded is intro-.
duced into the housing H through the inlet: 10, and as
the hammers 14 pass.by the inlet 10, they tear frag-
ments from the scrap. These fragments are reduced still
further along the grinding plate 18 and grate 20. Most
of the fragments are discharged through the openings.
in the grate 20, leaving the grate 20 at a high velocity.
However, some of the fragments, particularly the over-
sized ones, are carried beyond the grate and hurled
with great velocity toward the top. wall 8 of the housing
H. :

To prevent the scrap, from damaging the housing H
due to high forces applied to it at the inlet 10, the front
wall 6 at the inlet 10 is covered with. spout liners 30.
Likewise, to.protect the top wall 8 from the severe im-
pacts of the fragments propelled upwardly beyond the
grate 20, the top wall 8 is covered with top liners 32.
Also, the sidewalis 2 are protected with side liners 34,
35, 36 and 37. The liners 30, 32,34 and 36 are held in
place with bolts 38.

All of the liners 30, 32, 34, 35, 36 and 37 are castings

.with the cast metal bemg known as manganese steel.

The speCIfxc designation for standard austenitic manga-
nese steel with a manganese content of from 11 to 14
percent manganese and about 1. percent carbon is A-
128-64, and is commonly referred to as Hadfield Man-
ganese steel, of simply, manganese steel. Some specific
alloys are made with small amounts of chrome and/or

- molybdenum and may also be known as chrom-man-

65

ganese steel or moly-manganese steel or MOL.
The spout liners 30 which are located in the inlet 10

o (FIGS 2 and 3) are representative of the liners 30, 32,
. 34, 35, 36 and 37. Each spout liner 30 extends the
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width of the front wall 6 and has a working surface 40
presented toward the rotor R. The liner 30 is further
provided with bolt holes 42 for receiving the bolts 38.
Actually, the holes 42 are counterbored from the work-
ing surface 40 so that the heads of the bolts 38 are set
as close to the front wall 6 as possible. In addition, the
liner 30 has antipeening grooves or slots 44 which open
inwardly toward the rotor R, that is they open out of
the working surface 40 which is exposed to the frag-
ments propelled away from the rotor R and resist forces
applied to the scrap by the rotor R. The slots 44 arc
parallel and extend transversely of the liner 30 the full
width thercof. Hence, the slots 44 are oriented in the
vertical direction. The bolt holes 42 are centered be-
tween the slots 44,

The depth d of each slot should be between 25 and 50
percent of the total thickness ¢ of the liner 30 with a
depth of 33 percent being preferred (FIG. 3). Usually
the thickness ¢, which is the distance from the working
surface 40 to the major surface arca facing the front
wall 6 of the housing H, is about 7 inches. Mounting
bosses and locating ribs are excluded in measuring the
thickness ¢. The side surfaces of cach slot 44 are ta-
pered slightly such that they diverge from the bottom of
the slot 44, whereas the bottom is curved. The slots 44
should be wide enough to occupy between 15 and 25
percent of the working surface 40 out of which they
open. In other words. if the width of the liner 30 is W
and its length is /. the area of the outwardly opening
ends of the slots 44 should be 15 to 25 percent of (v %
). The volume occupied by the slots 44 should be be-
tween 3 and 7 percent of the total volume of the liner
20 and should preferably be 5 percent. The area of the
working surface 40 between any two adjacent slots 44
should not exceed 400 in.? and should preferably be be-
tween 100 in.? and 250 in.% including the area of the
bolt.holes:42,

Wider liners such as the top liners 32 (FIGS. 4 and §)
in addition to the transverse antipeening slots 44, may
be provided with fongitudinal slots 46. The fongitudinal
slot 46 of each top liner 32 extends the full length of the
liner 32 and possesses the same depth and cross sec-
tional configuration as the transverse slots 42. The top
liners 32 are -also about 7 inches thick.

Where a liner is quite wide, such as the side liners 34,
35, or 36 (FIG. 6), it should have a plurality of both
transverse antipeening slots 44 and longitudinal an-
tipeening slots 46 which intersect and form a grid pat-
tern. The top side liners 34, 35 and 37 are about 2
inches thick.

In use, the liners 30, 32, 34, 35, 36 and 37 do not de-
velop stresses severe enough to cause the metal near
the working surface 40 to break away from the core
metal, nor do they undergo substantial deformation.
Thus, they have a much longer service life. In particu-
lar, when the metal of the liner 30 tends to flow as a re-
sult of being subjected to the forces applied by the
scrap when acted upon by the rotor R, the flow is into
the antipeening slots 44. The flow from adjacent areas
may gradually fill the slots 44, but the work hardened
metal at the working surface 40 still retains its continu-
ity with the core of the liner 30 which is the portion ad-
jacent the front wall 6. Moreover, the liner 30 does not
experience any significant tendency to lengthen, and as
a result it does not bow toward the rotor R. This in turn
keeps the bolts 38 in tact. The liners 32, 34, 35 and 37
function in the same manner, only the metal at the
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worl\mE surface 40 can flow into the longlludmdl slots
46 also.

Gencrally spcdl\mg the antlpcemng slots i in the liners
need not form any pattern. The antipeening slots
should however

1. open toward the direction from which the frag-
ments come or impact forces are applied so that they
open out of the working surface area against which the
fragments impinge;

2. having a depth between
thickness of the liner:

3. border or enclose a portion of the working surface
not less than 50 in.? and not greater than 400 in.%

4. occupy between 3 and 7 percent of the total vol-
unte of the liner;

5. occupy between 15 and 25 percent of the working
surface out of which they open.

In measuring the thickness of a liner, small mounting
bosses, peripheral ribs, and similar protrusions from the
major surface area at the back of the liner should not
be considered. Likewise. shallow recesses opening out
of the back of the liner should not be computed. Thus,
the thickness is the distance from the major surface
area at the rear of the liner to the working surface 40.
In computing the total area of the working surface, the
areas of the outwardly opening ends of the slots 44 and
46 and of the bolt holes 42 should be included. In other
words, the area of the working surface on a rectangular
liner is for all intents and purposes its length times its
width. In computing the surface area bordered or en-

25 and 50 percent of the

. closed by two or more slots, the areas of the bolt holes
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are included in that surface area.

This invention is intended to cover all changes and
modifications of the example of the invention herein
chosen for purposeé of the disclosure which do not con-
stitute departures from the spirit and scope of the in-
vention.

What is claimed is:

1. In a reducing machine including a housing having
an inlet, a grate in the housing, and a rotor which re-
volves in the housing above the grate and about a hori-
zontal axes so as to engage material introduced into the
housmg through the inlet to reduce that material to
fragments of smaller size which will pass through the
grate, the improvement comprising a liner attached
firmly to the housing above the grate and outwardly
from the rotor such that it is between the housing and
rotor so as to protect the housing from fragments pro-
pelled by the rotor, the liner being formed from steel
which tends to flow upon being subjected to impacts
and having a working surface presented toward the ro-
tor, the liner further having a plurality of grooves which
open out of the working surface, the grooves having
curved inner ends and further being tapered outwardly
from their curved inner ends so that the grooves have
their greatest width at the working surface, the depth of
each groove being between about 25 and 50 percent of
the thickness of the liner at the groove, and the area
bordered by two or more grooves being between about
50 in.2 and 400 in.? whereby the metal of the liner will
flow mto the grooves as it undergoes plastic deforma-
tion and will not create excessive stresses or substan-
tially deform the liner as a whole.

2. The structure according to claim 1 wherein the
volume of the groove is between 3 and 7 percent of the

‘total volume of the liner (groove mcluded) mcluded
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3. The structure according to claim 1. wherein the 8. The structure according to claim 1 wherein the
wh y arca-of the outwardly opening ends of the grooves is be-
tween about 15 and 25 percent of the total arca of the
) ‘ . i ) -+ 'working surface for the liner (groove area included in
4. A liner according to claim 1 wherein the grooves 5 (og] working surface area).

intersect to form a grid pattern. : ¥ oE ok k

metal from which the liner is formed is manganese
steel. ' :
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