
July 7, 1953 W. W. West 2,644,644 

NN 

TWO STAGE HAMMER MILL. 

Filed June 8, 195l. 

y 
s RS N 

S2 ENAs Rs. s s S p y ca Ny S) 

Sy SS f 
N. 

N N 
N 
N 
S 
N N 
N 

N 
N N 
S 

N INVENTOR. 
hoodaow A/W87 

27,7247/27/ 

  

  

    

  



Patented July 7, 1953 2,644,644 

UNITED STATES PATENT OFFICE 
Woodrow W. West, Rosemont, Pa., assignor to Pennsylvania Crusher Company, Philadelphia, 

Pa., a corporation of New York : - 
Application June 8, 1951, serial No. 230,622 

4 Claims. (CI, 241-154), 
1. 

This invention relates to an impact type crush 
er and more particularly to the multiple impact 
crushing of frangible material by a plurality of 
Separately rotating sets of rotating hammerS. 
An object of the invention is to provide a 

crushing machine that reduces frangible ma-. 
terial by impact. 
Another object of the invention is to reduce 

frangible material to the desired size by rotat 
ing hammers hitting the material repeatedly 
against breaker Surfaces. 
Another object of the invention is to provide 

a machine that may be readily adjusted to ac 
commodate different types of incoming material 
and reduce it to different desired sizes. 
Other and further objects and advantages will 

be understood from the following description 
taken in connection with the accompanying 
drawing. 
A crushing machine, as embodied in this 

invention is shown in the drawing, comprising 
an outer supporting casing 0 with a feed open 
ing and an exit opening 8. A feed chute. 
12 in the feed opening delivers material to 
an initial impact rotor. 3 having hammers 22 
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within a breaker chamber 4 in the casing 0. 
crushing the material against the Walls. An Out 
put impact rotor 6 having hammers 23 and posi 
tioned in a breaker chamber 7 receives the mar. 
terial from the impact chamber 4 further crush. 
ing it. The crushed material drops through 
exit opening 8 in the bottom of the casing 0. 
beneath the rotor 6. Impact plates 9 are 
mounted on the casing 0 forming the upper 
side of the chamber 4 opposite to the rotor 3, 
and breaker plates 2 are mounted on the casing 
fo forming a side to the breaker chamber 7 
opposite the rotor 6. It is a feature of this 
invention that the rotors 3 and 6 rotate in 
the same direction in a clockwise direction as 
shown in the drawing. The incoming material 
slides into the machine from the delivery slide 
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40 that the speed and angle of entrance of the 
2 at the top of the left side and is initially hit 
by the hammers 22 on the rotor 3 and Smashed 
against the impact plates 9. 
ments from this fracture of the material may 
drop downward toward the second rotor 6 where 

Some of the frag 

through discharge opening 18- and out of : the 

So that the hammers turn free of one anoth 
each other, thus the hammers 22 and 23 swing 

the upper breaker surface 3 to form a converg 

crusher:. . . The rotors 13 and 6 are positioned and spaced. 

the rights of the rotor f3 so that.th sai'ssways: 
from chamber 4 drops into the hammercircle. 
of the rotor 6. Though they do not intersect. 

freely. The rotor 6 is positioned below and to 

the hammercircles may overlap, slightly in the 
vertical plane. ..In the horizontal plane the ham 
mercircles may overlap even more. - v - . . . . 

The rotor 3 is, keyed to a drive. shaft 24 and . 
has a plurality of sets of hammers 22 which may 
be rigidly Secured to discs 26 as shown or of 
the free SWinging type. This construction may 
be of conventional design. The rotor is posi 
tioned near the entrance chute 2 and has its 
center below the end 27 of the delivery slide. 
The material coming off the slide 2 is hit by 
the hammers. 22 after the hammers have passed 
above the center level of the rotor. The outer 
tips. 25 of the hammers. 22, describe a hammer 
circle upon rotation of the rotor. 3. The breaker 
surfaces. 31, 34 are spaced from this circle at a 

30: distance approximately equal to the radius of 
the hammercircle. Breaker surfaces 3 and 34. 
of impact plates 9 are positioned above the 
hammers. 22 and they curve downwardly with 
a lower portion 29 closer to the hammers 22th 

ing breaker chamber 14. The delivery slide" 2 
is set at an angle to the horizontal. The slide. 
is adjustable and may be set at different angles 
and the end 27 may be raised and lowered 
incoming material into the crusher may be varied 
and the position and the place where it enters 
the periphery of the rotating hammers is simi 
larly varied. . . . . . . . . 
The slide 2 is mounted on a pivot 28 near the end 27 and adjustably supported by the crank 

they are struck by hammers. 23 and impacted 
against the impact plates. 2. Other of the par 
ticles striking the impact plates 9 rebound into 
the path of the hammers 22 of the first rotor 50 
and are struck before delivery to the hammers 
23 of the Second rotor. The particles impacted 
against impact plates 2 substantially all re 
bound and are struck by the hammers. 23 of the 
second rotor in their downward movement of 55. 

30 and lever 33 at the other end. By turning the 
crank 30 the angle of the slide may be-changed. 
The pivot 28 is mounted on the vertically ad 
dustable pedestal 35 supported by the legs of 
threaded in the beam 49. The pedestal may be: 
raised or lowered to position the edge 27. The 
material drops from the hopper 47 onto the chute 
2 and slides into the rotating hammers. 22. 
The material sliding off the edge 27 is hit by 

  

  



3 
the hammers 22 adjacent an inner edge 27 and 
Smashed upwardly against the breaker Surface 
3 and the breaker surface 34 of the impact 
plates 9. It may thus fall back into the path 
Of the hammers 22. The hammers 22 hit the 
material again against the breaker surface 29 
of impact plates 9. The material then drops 
into the path 23 of the rotor 6 passing through 
the breaker chamber 7. Some of the material 
may be driven initially against the surface 29 
and fall directly into the Second rotor f6. 

0 
duced material and the desired resulting product. 
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The rotor 6 is keyed on the drive shaft 36 and 
has a plurality of Sets of hammers 23 mounted 

ing type hammers pivotally mounted on the pins 

4 
the Walls and the hammers, as the material pro 
gresses through the machine, increases the num 
ber of blows as the material becomes finer and 
the number of pieces increases so that each small 
piece Will be hit. 
Targer pieces of material may be introduced 

into the crusher, and broken to smaller sized 
pieces than has been heretofore possible. With 
the rotors independent, their speed may be sep 
arately adjusted depending on the type of intro 

. As it is readily apparent that various modifica 
a tions may be made in the above described em 

on discs 37. The hammers 23 are of the swing 
15 

38 extending through the discs 37 in a conven 
tional manner. The material is initially hit by the hammers. 
23 of the Second rotor 6 moving through the 
quadrant closest to rotor 3 and smashed against 
a set of breaker surfaces 39 adjacent to the 
breaker surface 29. These surfaces 39 are above 
the rotor 6 and approximately an equi-distance 
from the periphery of the hammers. 22 and, the 
periphery of the hammers 23. The material hit 
ting surfaces 39 drops back into the periphery. 
of the hammers 23 and is hit again by the ham 

20 

mers 23 at a point below the breaker plates 39 
and smashed against breaker surfaces 4 of the 
plates 2. Further crushing may occur between 
the hammers and breaker surfaces 42 below 
breaker surfaces 4. The crushed material then 
drops out through the exit chute opening 8. 
The breaker surfaces 39 are closer to the ham 
mers 23 than the breaker surfaces 3 are to the 
hammers 22. The breaker surfaces 4 and 42 
are even closer to the periphery of the hammers 
23 narrowing the passage through the machine 
and reducing the distance between the plates and 
hammers. 
The breaker plates 9 and 2 are held in po 

Sition by the stubs 43 extending through the cas 
ing and Wedges 44 driven through openings in the 
stubs pulling the stubs tightly against the cas 
ing. The plates 9 and 2? are drawn against the 
casing. The plates 2 engage one another and 
interlock forming the breaker surface. 
The side or end walls of the casing are lined 

with plates 45 to protect the end walls of the cas 
ing. Around the top and side walls of the deliv 
ery chute are plates 46 to protect the walls of the 
Casing. 
The beam 49 closes the breaking chamber be 
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low the chute 2. A sheet metal piece 5 is po 
sitioned at a slant between the beam 49 and the 
opening 8 and is rigidly fastened to the beam 49. 
and the angle 52 forming an edge of the opening. 
Material caught or carried in back of the ham 
mers slides down this piece and falls out through 
the opening. There is no tramp iron pocket. 
Any unbreakable material passes through the 
crusher and out the opening 8. With the rotors 
turning clockwise and downward there is no tend 
ency of tramp iron to become trapped or jammed - 
in the machine. 

55 

60. in which the hammers are moving upwardly 

65 
From the foregoing description it is seen that 

the rotors 3 and 6 may be set at different speeds. 
Rotor f3 may rotate faster or slower than rotor. 
6. The angle and height of the chute 2 may 
be adjusted to properly introduce the material 
into the hammercircle of the rotor 3. These 
adjustments and variations will be made depend 
ing on the type and size of material to be reduced 
and the final sizes desired. 

70. 

bodiment it is intended that the scope of this in 
vention be limited only by the appended claims. 

I claim: - 
1. An impact crusher comprising a first impact 

rotor having rotatable hammers providing an 
initial crushing action on material introduced 
into the crusher and a second impact rotor hav 
ing hammers rotatable in the same direction as 
said first rotor hammers, said second rotor being 
in the immediate vicinity of and in open com 

... munication with said first rotor, said second ro 
25. tor positioned at a lower level than said first ro 

tor and to the side of a vertical plane through 
the center of said first rotor to receive material 
subjected to the initial crushing action, means for 
feeding material substantially radially into the 
quadrant of the hammercircle of the first rotor 
in which the hammers are moving upwardly 
above the level of the center of the rotor, breaker 
means having a relatively horizontal extending 
portion spaced above said first rotor to receive 
radially entering material hit by the upwardly 
moving first rotor hammers and said breaker 
means extending in Spaced relation above said 
rotors in an increasingly vertical downward di 
rection to receive the impact of material from 
said rotors and reflecting the material into the 
rotating hammers, a substantially vertical ex 
tending portion of said breaker means extend 
ing downwardly from said increasing vertical 
portion at the side of Said Second rotor and 
spaced therefrom a distance less than the spac 
ing of said first rotor from said horizontal portion 
to receive the impact of the material hit by said 
second rotor in the final crushing action. 

2. An impact crusher comprising a first impact 
rotor having hammers providing an initial crush 
ing action on material introduced into the crusher. 
and a second impact rotor in the immediate 
vicinity of and in open communication With said 
first rotor and positioned at a lower level than 
said first rotor and contiguous to a vertical Zone 
through the peripheral edges of the first rotor 
hammers and to receive crushed material from 
said first rotor, a feed chute positioned to feed 
material substantially radially into the interme 
diate sector of the quadrant of the hammercircle 
above the level of the center of the rotor, a 
breaker surface having a relatively horizontal 
portion spaced above said first rotor to receive 
radially entering material hit by the upwardly 
moving first rotor hammers and said breaker sur 
face extending in spaced relation above said 
rotors in an increasingly vertical downward di 
rection to receive the impact of material from 
said rotors and reflecting the material into the 
hammercircles, a substantially vertically portion 
of said breaker surface being at the side of said 
second rotor and spaced therefrom a distance less 
than the spacing of said first rotor from said hori 

The narrowing of the breaker chamber between is Zontal portion to receive the impact of the mater 
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rial hit by said second rotor in the final crushing 
action. 

3. An impact crusher comprising a first impact 
rotor having rotatable hammers providing an ini 
tial crushing action on material introduced into 
the crusher and a second impact rotor having 
rotating hammers in the immediate vicinity of 
and in open communication with said first rotor 
and positioned at a lower level than said first 
rotor, with the second rotor and the downWardly 
moving hammers of said first rotor on the same 
Side of a vertical zone through the center of the 
first rotor to receive material subjected to the 
initial crushing action, means for feeding mate 
rial substantially radially into the quadrant of 
the hammercircle in which the first rotor ham 
mers move upwardly above the level of the center 
of the rotor, a breaker Wall having a relatively 
horizontal portion spaced above said first rotor 
to receive radially entering material hit by the 
upwardly moving first rotor hammerS and said 
breaker Wall extending in Spaced relation above 
said rotors in an increasingly vertical downward 
direction to receive the impact of material from 
said rotors and reflecting the material into the 
rotating hammers, said second rotor rotatable in 
the same direction as said first rotor to hit the 
material against said breaker wall, a Substantially 
vertical portion of said breaker wall being at the 
side of said second rotor extending downwardly 
from said increasing vertical portion and spaced 
therefrom a distance less than the Spacing of Said 
first rotor from said horizontal portion to receive 
the impact of the material hit by Said second rotor 
in the final crushing action. 

4. An impact crusher comprising a first im 
pact rotor having rotatable hammers providing 
an initial crushing action on material introduced 
into the crusher and a Second impact rotor rotat 
able in the same direction as said first rotor, said 
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6 
second rotor being in the immediate vicinity of 
and in open communication with said first rotor 
to overlap said first rotor in a horizontal zone and 
contiguous to a vertical zone through the periph 
eral edges of the rotating first rotor hammers 
to receive material Subjected to the initial crush 
ing action, an inclined feed chute positioned to 
feed material substantially radially into the quad 
rant Of the hammercircle in which the hammers 
are moving upwardly above the level of the center 
of the rotor, a breaker wall having a relatively 
horizontal portion spaced above said first rotor 
to receive radially entering material hit by the 
upwardly moving first rotor hammers and said 
breaker wall extending in spaced relation, above 
Said rotors in an increasingly vertical downward 
direction to receive the impact of material from 
Said rotors and reflecting the material into the 
rotating hammers, a substantially vertical portion 
of Said breaker wall being at the side of said, 
second rotor extending downwardly from said 
increasing vertical portion and spaced therefrom 
a distance less than the spacing of said first rotor 
from said horizontal portion to receive the impact 
of the material hit by said second rotor in the 
final crushing action. 

WOODROW W. WEST. 
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