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This invention relates to pulverizing apparatus,
and more particularly to the construction of the
stationary pegs or pulverizing elements in ma-
chines of the rotary beater type.

One machine of this type which has proven to
be highly successful comprises g rotatable disk
mounted within a stationary casing. The ma-
terial to be pulverized, for example coal, is car-
ried through the casing by means of an air cur-
rent, and pulverization is brought about by the
action of interfitting stationary and revoiuble im-
pact pegs mounted on the casing wall and the
rotor disk respectively. The stationary pegs are
subjected to considerable abrasive action, as well
as to the impact of the coal and of any foreign
bodies which may be mingled therewith. Con-
sequently these pegs may become worn rather
rapidly, and under some circumstances they may
even be broken in service.

It is accordingly one object of the invention
to provide a novel construction for a pulverizing
element which will have a far longer life of use-
ful service than prior devices.

It is & further object of the invention to pro-
vide a pulverizing element which is adapted to
withstand abrasive action and impact without
appreciable wear or damage throughout an ex-
tremely long period of operation.

It is a further object of the invention to pro-
vide a pulverizing element which can be manu-
factured at a cost that is low in comparison with
the length of service obtainable therefrom.

With these and other objects in view, as will
be apparent to those skilled in the art, the in-
vention resides in the combination of parts set
forth in the specification and covered by the
claims appended hereto.

In accordance with the invention there is pro-
vided a pulverizing element comprising a base
portion adapted to be attached to a supporting
structure. This base portion is preferably in the
form of a short peg of hard metal cast into a
flanged metal ferrule which serves to support the
peg at its inner end. The peg is preferably of
approximately oval or lenticular cross section,
On the outer end of the peg there is mounted a
piece of strong tough metal forming an extension
of the peg and having on its front side a fat sur-
face which preferably lies at approximately right
angles with the major axis of the oval cross sec-
tion of the peg. This extension piece is fastened
to the peg by a tension member such as a screw
or the like of strong tough metal which extends
longitudinally through the peg. To she. said flat
surface of the extension piece there is secured a
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protective lining or armor plate comprising one or
more flat pieces of an extramely hard material,
such as tungsten carbide. The peg is preferably
formed on its outer end with a short integral lug
which overlaps the inner edge of the armor plate.

Referring to the drawings illustrating one em-
bodiment of the invention, and in which like re-
ference numerals indicate like parts,

Tig. 1 is a longitudinal cross section through a
stationary pulverizing element, the section being
taken on the line {—I of Fig, 2;

¥ig, 2 is a front elevation of the pulverizing ele-
ment as indicated by the arrow 2 in Fig. 1, with
a small portion of the device broken away for
clearness of illustration;

Fig. 3 is a view taken in section on the line 3—3
of Fig, 1; )

Fig. 4 is a view taken in section on the ling 4—4
of Fig. 1;

Pig.b5is a fragmentary sectional view of a pul-
verizer with the improved stationary elements
mounted therein; and

¥ig. 6 is a fragmentary elevation of the pul-
verizer cheek plate with the improved stationary
elements mounted thereon.

In Figs. 5 and 6 there is shown a portion of a
pulverizer of the general type disclosed in the
prior patent to Craig No. 1,714,080, granted May
21, 1929. This machine comprises g casing 10
shaped to provide a generally cylindrical pulveriz-
ing chamber i1 within which there is mounted a
vertical disk 12 rotatable about a horizontal axis.
This disk divides the chamber {{ into an inlet
zone [4:and an outlet zone 15 which are con-
nected by an annular passage {6 around the outer
edge of the disk. Wear plates i8 are mounted on
the inlet zone side of the disk, and other wear
plates 19 are mounted on the outlet zone side of
the disk, these parts being neld in place by bolts
_20. Certain of the piates 18 are provided with
integral impact members 22, and the plates 19 gre
provided with integral impact members 23 and 24
arranged in two concentric circular rows around
the axis of the disk. A vertical cheek plate 26 is
mqunted within the outlet zone 5 in a position
adjacent the wall of the casing [0 and spaced
appreciably from the rotor disk. This cheek plate
is provided with two concentric circular rows of
ppenings 27 around the axis of the disk, and with-
in each opening there is mounted a stationary
pulverizing element 28, These elements 28,
yvhich.form the subject matter of the present
invention, extend from the cheek plate 26 toward
the rotor disk, and they interfit in known manner
with the revolving elements 23 and 24, . 'When the
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machine is in operation, a cloud of air and par-
ticles of coal (or other material being pulverized)
will whirl at high speed in the gutlet zone {5 under
the influence of the revolving elements 23 and 24,
As the rapidly moving coal particles strike the
stationary elements 28, these particles will be
reduced to a fine powdér. This powder will be
entrained by the air stream and thus be carried
out of the pulveriizng chamber. During such op-
eration the stationary elements 28 are subjected
to severe abrasive action and to the impact of
rapidly traveling coal particles and foreign mat-
ter.

In order that the elements 28 may withstand
such severe conditions, they are constructed in
a novel manner. Thus each element 28 com-
prises a base portion in the form of a short peg
30 of a hard metal, such as white iron, cast into
a flanged ferrule 31 of a strong resilient metal,
such as steel. This ferrule is located at the in-
ner end of the peg and serves as a support for
the peg. While the ferrulé and the adjacent
portion of the peg are circular, the remaining
portion of the peg, which extends outwardly from
the ferrule, is of approximately oval or lenticular
¢ross section. An opening 33 extends longitu-
dinally through the peg 39, the inner end of this
opening being enlarged to form a counterbore 34.
The axis of the opening 33 is parallel with the
centerline of the peg and somewhat offset there-
from in s rearward direction along the major
axis of the oval cross section of the peg. On
the outer end of the peg 30 there is mounted an
extension piece 36 formed of a strong tough metal
such as steel. This piece 36 comprises a plate
portion 37 elongated in the outward direction,
the portion 37 having a flat front surface 38 gen-
erally aligned with the peg and extending at right

angles with the major axis of the oval cross sec--

tion of the peg, and a rib 40 extending longitu-
dinally along the rear surface of the plate portion
31. At the inner end of the piece 36 there is
provided a bhoss 41 having a screw-threaded hole
42 therein aligned with the opening 33 in the peg
30. A tension member in the form of a bolt or
serew 44 extends through the opening 33 and
into .the hole 42 to engage the threads therein,
the inner end of the screw having a head 45
thereon of the socket type which lies within the
counterbore 34. The screw 24 is preferably made
of steel or other strong resilient material. The
extension piece 36 is protected from abrasion by
means of armor plate 46 applied to its front face
38. This armor plate comprises three flat rec-
tangular pieces of an extremely hard material,
preferably tungsten carbide in the cast form,
although cemented tungsten carbide or other
hard materials ean be employed. The armor
plate may be secured to the face 38 by silver
soldering or brazing. On the outer end of the
peg 38 there is formed a small lug 48 which lies
in front of the armor 46 and slightly overlaps
the inner edge thereof, this lug having a plane
rear surface which lies close to the front sur-
face of the armor. In order that the elements
28 will be oriented properly when placed in the
pulverizer, each opening 21 in the check plate 28
is provided with two diametrically opposed re-
cesses 50, and each ferrule 31 is provided with
two diametrically opposed radial bulges or pro-
jections 51 adapted to enter the recesses 5J at
assembly and to ensure that the major axes of
the oval pegs will extend circumferentially as
shown in Pig. 6.

It will be apparent {rom Fig. 5 that the revolv-
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ing impact members 23 and 24 overlap the exten-
sion pieces 36 but not the pegs 30. When the
machine is in operation there will be a zone of
tremendous turbulence in the region where these
parts overlap, and the elements 28 will be sub-
jected to very severe abrasive action from the
material undergoing pulverization, as well as o
the impact of particles of material traveling at
very high speeds. Most of this abrasive action
and impact is received directly by the armor plate
45, which is capable of withstanding such condi-
tions for very long periods without appreciable
wear. The armor protects the steel extension
piece 35 from abrasion, and the extension piece
in turn provides the strength and resilience nec-
essary to support the armor properly. In the
case of a very heavy blow or impact on the ar-
mor 46, the bolt 44 may yield elastically, per-
mitting the piece 36 to rock slightly to the rear,
so that the shock may readily be absorbed with-
out physical damage to any of the parts. The
lug 42 performs a very important duty in shield-
ing the inner edge of the armor 46 from the
abrasive particles and in this manner prevent-
ing undercutting of the material of the peg 30 by
a concentrated stream of such particles. It will
be understood that while the white iron peg 30
is hard, it does not even remotely approach the
tungsten carbide armor 46 in hardness. The
oval shape of the pegs 30 has the effect of reduc-
ing the eddy currents in the cloud of air and ma-
terial traveling past the pegs, thereby providing
a smoothar flow for this cloud, with less abrasive
wear on the pegs.

The invention provides a pulverizing element
which is comparatively simple and inexpensive to
manufacture. It is constructed for the most part
of steel and cast iron, which are inexpensive ma-
terials. While the armor 46 is preferably of
tungsten carbide, which is rather costly, only a
small quantity of this material is required. The
improved pulverizing element has & far greater
life of useful service than any construction here-
tofore employed for the purpose.

Having thus described our invention, what we
claim as new and desire to secure by Letters
Patent is:

1. A pulverizing element comprising a base
portion in the form of a peg of hard cast metal
adapted to be attached at its inner end to a sup-
porting structure, an extension piece of a strong
tough metal fastened to the outer end of the peg,
the extension piece including a plate portion elon-
gated in the outward direction and having a sub-
stantially flat front surface generally aligned with
the peg, a substantially flat armor plate of ex-
tremely hard material fastened to the said front
surface .in position to be subjected to severe
abrasive action by material undergoing pulveriza-
tion when the element is in service, and a lug in-
tegral with the peg and projecting outwardly
therefrom in front of the inner portion of the
armor plate.

2. A pulverizing element as set forth in claim
1, in which the lug is provided with a flat rear
surface which lies close to the inner porfion of
the front surface of the armor plate.

3. A pulverizing element comprising a base
portion in the form of a peg of hard cast metai
adapted to be attached at its inner end to a
supporting structure and having an opening ex-
tending longitudinally therethrough, an exfen-
sion piece of a strong tough metal mounted on the
outer end of the peg and having a substantially
flat front surface generally aligned with the peg, a
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tension member extending through the said open-
ing and connecting the inner portion of the peg
to the inner portion of the extension piece, and a
substantially flat armor plate of extremely hard
material fastened to the said front surface in
position to be subjected to severe abrasive action
by material undergoing pulverization when the
element is in service.

4. A pulverizing element as set forth in claim
3, in which the tension member is in the form
of a screw with a head at its inner end and screw
threads on its outer end which engage a screw
threaded opening in the inner end of the exten-
sion piece.

5. A pulverizing element as set forth in claim
3, in which the tension member has a head on its
inner end which fits within a counterbore at the
inner end of the opening through the peg.

6. A pulverizing element comprising a base por-
tion in the form of a peg of hard cast metal
adapted to be attached at its inner end to a sup-
vorting structure and having an opening extend-
ing longitudinally therethrough, an extension
piece of a strong tough metal mounted on the
outer end of the peg and including a plate por-
tion having a substantially flat front surface gen-
erally aligned with the peg, a rib extending along
the rear surface of the plate portion, and a boss
at the inner end of the extension piece having
a screw-threaded hole therein aligned with the
said opening, a screw extending through the said
opening and engaging the screw-threaded hole to
fasten the extension piece to the peg, and a sub-
stantially flat armor piate of extremely hard ma-
terial fastened to the said front surface in posi-
tion to be subjected to severe abrasive action by
material undergoing pulverization when the ele-
ment is in service.

7. A pulverizing element comprising a base
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portion in the form of a peg of hard metal cast
at its inner end into a flanged circular metal
ferrule, an extension piece of a strong tough
metal fastened to the outer end of the peg and
having a substantially flat front surface gener-
ally aligned with the peg, and a substantially flat -
armor plate of extremely hard material fastened
to the said front surface in position to be sub-
jected to severe abrasive action by material un-
dergoing pulverization when the element is in
surface, the ferrule having one or more small
radial bulges adapted to engage recesses in a
supporting structure and to ensure correct orien~
tation of the pulverizing element when it is in-
stalled in a pulverizing machine.

8. A pulverizing element as set forth in claim
3, in which there is provided a lug integral with
the peg and projecting outwardly therefrom in
front of the inner portion of the armor plate.
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