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

UNITED STATES PATENT OFFICE 
sUBDIVIDING 

Joseph K. Blum, Scarsdale, N. Y. 
APPARATUs For MATERIAL 

Application April 8, 1927. serial No. 181,936 
10 Claims, 

The present invention relates to apparatus, 

the same to particles of desired fineness; the prin 
cipal object of the invention being to provide 
a simple, rugged apparatus, which will have the 
capacity for subdividing such material by abra 
sive action as well as by impact. It is contem 
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of the coal. Various types of apparatus for re 
ducing coal to the necessary degree of fineness 
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be-apparent to those skilled in the art. ...; 
One of the more efficient methods of burning 

plated that the invention may find its greatest 
usefulness in connection, with the pulverizing of 
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 

coal includes the introduction of the coal into 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 

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 because of the 
power required for operation. Moreover certain 
types of such apparatus are relatively inflexible 
and incapable of efficient operation at varying 
speeds or capacities necessitated by the variation 
in steam consumption from the boilers or vary 
ing demands upon furnaces in connection with 
which they are used. It will appear from the 
following description of a preferred illustrative 
embodiment of the present invention that these 
disadvantages have been largely overcome by 
means of the present apparatus. 
In the accompanying drawing 
Figure 1 is a longitudinal section of 

embodying the present invention, 
apparatus 

Figure 2 is a cross section on the line 2-2 
of Figure 1, and . . 

Figure 3 is a section on the line 3-3 of Fig 
- Ure 2. . . . 

Referring to the drawing, 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. 
Fastened 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 active elements of 

the apparatus are mounted for movement rela 

(Cl. 83-9) : 
tively to each other to effect the desired action 
upon the material to be treated. Means are . 
provided to impart to the two active elements 
of the apparatus a relative linear movement with 

- respect to each other as well as movement to- 6 
ward and from each other, thus enabling the ma 
terial to be subjected to an abrasive action as 
well as a crushing action, and thus securing the 
advantageous results of abrasion and impact 
upon the materials. ... 's- ... 6 
In the present embodiment of the invention the 

movable or “hammer' element of the pulverizer. 
takes the form of an annular member 7, while the 
stationary element or “anvil' comprises two 
rugged castings 8 and 9. The cooperating sur 
faces of the hammer and anvil are preferably so 
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 
anvil is formed upon two intersecting arcs of 
greater radius than the two corresponding arcs 
of the face of the hammer element. This is clearly 
observable 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- 85 
erating...faces of the hammer and anvil insures 
the displacement of material fed between the two 
and overcomes any tendency of the material to 
become compacted between the two elements. . 

| In order toimpart to the annular hammer-ele 
ment the desired reciprocating and linear move . . 
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ment with respect to the anvil, it may be mounted . . 
upon an eccentric 12 fast to one end of the shaft 1 
as shown in the accompanying drawing. The 
periphery of the eccentric contacting with the 
inner face of the annular hammer will impart 
rotary motion to the hammer while the variation 
in distance from the axis of the shaft to the 
periphery of the eccentric will impart a recipro 
catory motion to the hammer in a vertical direc 
tion. Due to the fact that the line 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 imparted to the 
hammer element. If desired, the inner face of 
the hammer and the periphery of the eccentric 
may be provided with gear teeth as shown but . 
frictional contact between smooth surfaces may l 
be entirely sufficient to insure the continued rota 
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1924,586 
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 in the same direction 
about another axis. 

10. In apparatus for Subdividing material, the 
combination of a casing providing a fixed grind 
ing surface, an eccentric arranged within the cas 
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ing for rotation therein, an annular grinding ring 
having an inner diameter greater than the ex 
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 
relative to the fixed grinding surface. ... 

. . . . . " ... . . . . JOSEPH. K. BLUM. 
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