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10 Clalms

"The present 1nvent10n relates to apparatus,

sometimes called. a-disintegrator, for subdividing:
-frangible material ‘for the purpose.of reducing

the same to particles of desired fineness; the prin-

5 cipal object of.the invention being to provide

a simple; rugged apparatus. whlch will have the -

capacity for subdividing such material by abra-
- sive action as well as by 1mpact It is. contem-
plated that the 1nvent1on may ﬁnd its greatest

=10 ysefulness. in connection,;with the pulverizing of

=15

20

_ of the coal,
ducing coal .to the necessary. degree of fineness
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coal or the like, and particular reference. to such

use of the apparatus will be, made in connection:

with the following :description, although other
practicable. uses-of the-described apparatus will
be-apparent to those skilled in the art. :

One of the more efficient methods of burnlng :

coal includes the introduction of the coal info the
fire box of  a suitably designed furnace in a finely
divided condition.and, in effect, suspended in-a
stream of air which- provides a part if not all of
the oxygen required for the complete combustion
-Various types of apparatus for re-

are used but many types:of:such apparatus are

- objectionable ‘because -of the: relatively ‘high

speed-at.which they. must be operated, because of
the number.of moving parts or hecause: of the
power required for operation. Moreover certain
types-of: such apparatus are relatively. inflexible

*and incapable:of efficient operation at yarying

speeds -or capac1t1es necessitated by the varlatlon
in steam consumption from the: hoilers. or-vary-

ing  demands upon: furnaces in connectlon with .

which-they are used. It W111 appear from ‘the

? ‘following- description of .a preferred 1llustrat1ve

embodiment of the present invention ‘that these
drsadvantages have been. largely overcome- by
means of the present apparatus. S

In the. accompanying drawing

. Figure 1 is'a long1tud1na1 sect1on of apparatus
embodying the present invention, .

Figure 2 is a cross sect1on on the 11ne 2—2
of Figure 1, and

Figure 3 is a sectlon .on the line 3—-3 of F1g-

- ure 2.

Referrmg to the drawmg, a shaft 1 of ample
dimensions.is journaled in heavy bearings.2 and
3 which are arranged for vertical. adJustment
relative  to.-the main frame of the . apparatus.
I"astened to this shaft is a .drive pulley 4 and a
fly wheel 5. One -end of the shaft 1 prOJects into
a chamber 6 wherein the frangible material is
subjected to treatment. - ‘

Within.the chamber 6 the actlve elements of

. the apparatus -are mounted. for movement, rela-

: (01. 83—-—9)

tlvely to each other to effect the de51red actlon

upon the material” to.. be treated. - Means aré - :

'p10v1ded to lmpart to. the two active .elements
of the apparatus a relative. lmear movement with -
- respect to each other as well as movement to-

60 -

waird and from each other, thus énabling the ma-" “*

terial to be subjected -to an abrasive -action: as

well as. a crushing action and.thus securing the .

advantageous results of abrasmn and 1mpact
upon the materials, S
In the present embodlment of the mventmn the

65 '

movable or “hammer”. element of the pulverizer. -

takes the form of an annular member 7 while the
stauonary element - or “anvil’>  comprises two
rugged . castings 8.and 9.. .The cooperating. sur-
faces of the: hammer and: anv11 are preferably S0

‘formed as to provide a space between: them ‘of.

dimensions increasing in’ all ‘directions from a
single point where the two elements most: closely
approach. each. other. Herein the surface of the

o
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anvil' is formed upon -two mtersectmg arcs of
greater radius than the two correspondlng ‘ares

of the face of the hammer element. ‘This is clearly
observaple in Figure -1 .where it will be seen that
the face 10 .of the hammer element is formed in
cross section upon the arc of the circle ‘having a
less radius than the- surface 11 of the-anvil, and
in Figure 2 it will be observed that the radius of

‘the hammer element 7-is: less than.the radius of

the anvil element;. Such a design of the coop-
eratmg faces of the hammer. and anvil insures
the. dlsplacement of material fed between the two
and overcomes any-tendency of the materlal to
become compacted between:the two elements.

In order to impart to the annular hammer. ele-

ment the desired reclprocatmg and linear move--

80

ment with respect to'the anvil, it may be mounted = .
upon an eccentric 12 fast o one end of the shaft 1

as shown in. the. accompanying drawing, The
periphery .of the -éccentric contacting with the
inner: face of the annular hammer will impart
rotary motion to the hammer while the variation

in “distance: ffom the axis of the shaft to.the- .
100

periphery of the.eccentric ‘will 1mpart a:recipro-
catory motion to the hammer in a vertical direc-
tion. . Due to the fact:that. the lirie .of contact
Between. the.eccentric and the annular hammer
will move from one side to the other of a vertical

plane through the axis of the- shaft 1, a rocking

or swinging: ‘motion will also be 1mparted to: the
hammer element. . If. desired, the inner face of

‘9.5 R
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the hammer and the periphery of the eccentnc :

frictional contact between smooth-surfaces may
be entirely sufficient to insure the:continued rota-

“may ‘be provided with gear teéth as shown but-: .

110
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- yerizer. -
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tion of the hammer 7. The minimum clearance

‘between hammer and anvil may be varied by

raising or lowering the main shaft 1.

The chamber 6 previously referred to is formed,
by the anvil castings, a heavy face plate 13 and
a housing 14: At one side of the housing 14-a
passage 15 is formed for the introduction of
material to be treated and this passage is prefer-
ably provmed with . a. multiple flap valve 16
mounted for rotation to govern the rate of feed
of the material to the apparatus and also to pre-

vent, except as hereinafter described, the.ingress .
of air to the apparatus when it is used as a pul--
The feeder 16 may be rotated at any -

desired:speed to govern the rate of feed. A dis-
charge opening 17 is formed at any- appropriate
point in the housing 14 herein-shown, .adjacent
the feed opening 15 and seéparated therefrom by
a baffle plate 18.: When used as a _coal pulverizer
this discharge opening may be suitably connected
with' the inlet side of -a suction fan or blower 19

" the outlet of which is suitably connected through

: explamed as follows:

a-conduit 20 with the fire box of a furnace.”
Air ports 21 and 22 are formed respectively in

" the anvil casting 9 and face plate 13 so that the

action.of the blower 19 will indiice a strong cur-
rent of air ther ethrough directing it through the
materlal which has been subjected to the action of
the hammer 7 and anvil 8; 9. )

_Assuming that the apparatus is used ‘for the
purpose of pulverizing coal its operation may be
- The rotation of the main
shaft 1 will, as before described, impart to the
annular hammer 7 a combined rotary and re-

01procat1ng motion, the fly wheel 5 assisting in

: mamtalmng a constant speed for the apparatus

il
ey

1rrespect1ve of the varying power ‘consumption
thereof, If desired, the fly wheel may be counter-

: balanced relatively to the position of the eccentric

12. The annular hammer 7 is so designed that
its weight will be sufficient to crush the hardest

lump -of material which may be introduced be-.

tween it and the anvil. ~With the hammer in
operation the rotary feeder 16 may be operated to
feed coal at the desired: rate into the chamber
6. The coal will fall to the right of the hammer
in Figure 2 toward the point of minimum clear-
ance between hammer and anvil and as the larger
lumps approach this point, they will . be: sub~
jected to the impact of the hammer as well as to
constant abrasion, thus producing from-the mass
of cecal fine particles which will be caught up by
the stream of air entering through ports 21 and
22 and carried upward . toward the top of the

) housmg Due to the combined effect of abrasion

and impact the apparatus may be operated at a
cqmparatwely‘ low speed. 'The particles which
are sufficiently fine.will be entrained with this

- stream-of air and carried through the discharge
opening 17 to blower 19 and the conduit 20. to

the fire box. Particles which are not sufficiently
fine to be entrained by the air current will return
to the zone of action between hammer and anvil.

- : The continyed rotation of the hammer 7 in addi-
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tion to-abrading the coal acts to feed the same
to the left in Figure 2 past the air ports 21 and 22,

"In the event that it is not desired to reduce the
material to such fineness that it may be removed

- by a’current of air, the anvil casting-9 may be

dispensed with and the material allowed to-feed
out from bet'veen the hammer and anvil 8. by
grav1ty

Ttis to be understood that the 1nvent10n may
be varlously modified ‘and embodled w1th1n the
scope- of the " subJomed claims.

1,924, 536

oI cla,Jm as my 1nvent1on

1. In apparatus for subdividing material, the
combination of two relatively movable members
having surfaces diverging from each other in ail
directions from a common point, and means to
rotate and reciprocate one of said members withh
respect to'the other. -
© 2. In apparatus for subdividing material, the

combination of two relatively movable members

having surfaces dlvelglng from-each other in all

80
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directions from a.common point, and means to -
1mpart relative reciprocatory.and rotary move- -

ment to said members. :

3. In -apparatus for subdividing matenal the
combmatlon of material feeding means, means
ificluding - a” driven raember and providing two

90

relatively ‘movable cooperating surfaces between - :

from the driven member and operatively related

“which the material is fed, and -a driving member -
~with -a. porticn. of its surface normally spaced -
95

thereto to impart continuous relative rotary and -

reciprocatory motlon to sald surfaces 51mu1ta-'

neously.

4. In apparatus for subdividing material, the )

combination of material feeding means, means
including a driven member and providing two
relatively movable cooperatmg ‘surfaces between

100

which the material is fed, a housing enclosing said =~

means, a driving member with a portion of its.

surface normally ‘spaced from the driven member
and operatively related thereto to impart con-
tinuous relative rotary motion and curvilinear
motion toward and away from each other to
said surfaces simultaneously, and means t0-in-
duce a current of a’'fluid medium:through.said

105
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housing to remove finely d1v1ded materlal there— :

from,

<5, In apparatus for subd1v1d1ng material; ‘the
combination of an annular movable member ‘a
cooperating stationary member, means to intro-
duce material therebetween, and means to ro-
tate the _annular member and move the same
bodily in a curvilinear path toward and away

from. the stationary-member.
6. In apparatus: for-subdividing material, the,

combinafion of an annular movable member, a
cooperatmg stationary member, an eccentric en-
gaging the inner surface ‘of said annular mem-
ber- with. a -portion of its- surface normally out
of engagement with said-inner surface, and means
for rotating said eccentric to impart a-rotary and

curvilinear motion to the annular member rela- .

tively to the sbatlonary member.

7. In apparatus for subdividing materlal the
combination of a casing prov1d1ng a fixed grind-
ing surface, an eccentric arranged “within said

said eccentric, said ring having a grinding sur-
face spaced at.all points from said fixed grind-
ing surface, the arrangement being such that ro-
tation of the eccentric causes ‘said r1ng to rotate
about its axis.

8. In apparatus for subdividing materlal the
combination of an annular grinding member, a
co-operating ‘grinding member, means to intro-

115

190

125

130

‘casing for rotation in a- vertical plane, and a .
~grinding ring carried by and adapted to roll on

135
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duce material between the grinding members, .

means “to rotate the annular member substan-
tially continuously about its axis and to re-
volve said annular member about another axis,
causing movement toward and away. from. sald
co-operating grinding member.

9. In apparatus for subdividing material, the
comblnatlon of an annular grinding member, a

co-operating ‘grinding member, means to intro-

145
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duce material between the grinding members, and

. a rotatable eccentric engaging and having sub-

stantially continuously moving contact relative to
the inner surface of said annular grinding mem-
ber to cause said annular member to rotate about
its own axis and to revolve 1n the same. direction
about another axis.

10. In apparatus for subd1v1d1ng material, the
combination of a casing providing a fixed grind-
ing surface, an eccentric arranged within the cas-

ing for rofation therein an a.nnular grinding ring
having an inner. diameter ‘greater than'the ex-

.'3,

ternal diameter of.the eccentric and surrounding - -

and engaging the eccentric to provide a flexible

driving connection, a grinding’ surface on. said
ring which is spaced at.all points from said fixed
grinding surface, and means for rotating the ec-
centric to impart movement to the grinding ring
relatwe to the fixed grinding surface.
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