
March 23, 1965 H. J. MILLER 3,174,698 
ROTARY ROCK CRUSHER 

Filed Nov. 18, 1963 4. Sheets-Sheet 
S SV N SNAS N. NV Y N. 

sšXESSM Q V N 
22na azmatazzarama Zr2s acces 

s SV <S y RSS 

ES S S N 
Ef EEA2's AN NS 

F-as--4 -4a 
SS N M te N V % f A474 

y t l e f Ex4 IZ W. 
7. St ARA2 VRA. agaaSala G E 
Sn ENS a/a/ memorane // WAC is SSs 

N NA 
N R==EAS 

Yr testerm 

s Y in s s ASA S. 5A 
A. SNess V Sas Y QNaS SN es 

INVENTOR. 
HAROLD J. MILLER 

h war-lózéz 
A77OAP/WAYS 

  

    

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



March 23, 1965 H. J. MLLER 3,174,698 
ROTARY ROCK CRUSHER 

Filed Nov. l8, 1963 4. Sheets-Sheet 2 

SS 

Se: Šs 
ity N 

O 

SS3RRE: 
EEEEEa 

C 
d 

u S 
s 
O 

- 4 
a N/74 

SRR 

S 

N 

INVENTOR. 
HAROD J. M.LER 

"4-o', at-42.é. 
ATOAAWEYS 

    

  

  

    

    

  

  

  

  

  

  

  

  



March 23, 1965 H. J. MILLER 3,174,698 
ROTARY ROCK CRUSHER 

Filed Nov. l8, 1963 4. Sheets-Sheet 3 

2i), 
a W 3O 

Zagst/2 s B. 25 N 63 44-3 45.7 3. 23 ani 
s 
W 

s te 
a w 

RS 

S7 

N s 

2 
W g 2. 

INVENTOR. 
HAROLD J. MLLER 

14.47 as 42.É. 
A77OAAWAYS 

  

  

    

  

  

  

  

    

  

  

    

  

  

  

    

  

  

  

  

    

  



3,174,698 H. J. MER 

ROTARY ROCK CRUSHER 

March 23, 1965 

4 Sheets-Sheet 4 Filed Nov. 18, 1963 

INVENTOR. 
HAROL D. J. MER 

BY 

4-4-4, 24.24 
A77OAAWAys 

  



United States Patent Office 3,174,698 
Patented Mar. 23, 1965 

1. 

3,174,698 
ROTARY ROCK (CRUSHER 

Haroid J. Mier, Galion, Ohio, assignior to Eagle Crusher 
Company, Inc., Gaion, Ohio, a corporation of Ohio 

Fied Nov. 18, 1963, Ser. No. 324,333 
12 Clains. (C. 24-275) 

This invention relates to rock crushing apparatus and 
particularly to an improved rotary crusher of the cen 
trifugal type. 

In general, the apparatus of the present invention com 
prises an outer cylindrical housing means fabricated from 
heavy steel plate material within which is rotatably mount 
ed a cage that includes a plurality of peripherally spaced 
breaker pins which impart crushing impacts to the rock 
and also function as centrifugal impeliers. The rock to 
be crushed is introduced through an opening in the top 
of the housing means so as to gravitate downwardly into 
the rotating cage where the rocks are fractured by the 
breaker pins and impelled radially outwardly against the 
breaker bars that line the inner surface of the housing 
means where additional crushing is done. 
In accordance with the present invention, the cage is 

constructed in a novel manner so as to include a cen 
trally positioned upwardly facing material distributing 
cone that confronts the intake opening in the housing 
means and functions to gravitationally convey the enter 
ing rock radially outwardly to the whirling breaker pins. 
As another aspect of the present invention the above 

mentioned rotary breaker pin cage is provided with a 
novel resilient mounting means which permits the cage 
and the shaft on which it is mounted to seek their own 
balance whereby vibrations caused by unbalanced rock 
loading and uneven wear of the cage are greatly reduced. 
As another aspect of the present invention the interior 

of the side wall of the housing means is lined with a 
stationary breaker bar assembly that comprises a plu 
rality of breaker bars that are constructed and mounted 
in a unique manner so as to be selectively positionable 
to successively expose eight different wearing surfaces to 
the rock that is thrown centrifugally outwardly against 
the breaker bars by the rotating breaker pin cage men 
tioned above. 
As another aspect of the present invention the rock 

crushing apparatus of the present invention is provided 
with a novel mounting means within the above mentioned 
cage and shaft assembly which permits removal of the 
assembly, together with the bearings that support it, up 
wardly through the top of the housing means simply by 
removing the housing cover. 

It is, therefore, an object of the present invention to 
provide an improved Fock crushing apparatus provided 
with an improved breaker pin cage that includes a ma 
terial distributing or feed cone for efficiently delivering 
the entering rock from a central intake opening to the 
breaker pins of the cage. 

It is another object of the present invention to provide 
an improved rotary cage type rock crusher that includes 
a novel resilient cage mounting means which permits the 
cage and shaft assembly to seek its own balance where 
by vibrations are virtually eliminated. This greatly in 
creases the life of the mill and permits installation of 
the apparatus on above-ground structures, thereby mini 
mizing the cost of foundation constructions. 

It is still another object of the present invention to 
provide a crushing apparatus of the type described that 
includes a novel breaker bar assembly which permits se 
lective positioning of the breaker bars so as to successive 
ly present eight actual wearing surfaces on each bar to 
the centrifugally impelled rock. This greatly increases 
the life of the breaker bars. In addition, the breaker 
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2. 
bars, due to their novel mounting arrangement, are readi 
ly replaced. 

Further objects and advantages of the present inven 
tion will be apparent from the following description, 
reference being had to the accompanying drawings where 
in a preferred form of embodiment of the invention is 
clearly shown. 

in the drawings: 
FIG. 1 is a perspective view, partially in broken sec 

tion, of a rock crushing apparatus constructed in ac 
cordance with the present invention; 

FIG. 2 is a side sectional view of the crushing ma 
chine of FIG. 1, the section being taken along a vertical 
plane through the center line of the apparatus; 

F.G. 3 is a partial side sectional view of a cage and 
cage nounting means comprising a portion of the appa 
ratus of the preceding figures; and 

FIG. 4 is a top sectional view of the crusher of the 
preceding figures, the section being taken along the line 
4-4s of FIG. 2. 

Referring in detail to the drawings, a rock crushing 
apparatus, constructed in accordance with the present in 
vention is illustrated in FiG. 1 and includes a housing 
means indicated generally at 20 that is constructed of 
heavy steel plate material. The housing means comprises 
a cylindrical side wall 22, a bottom wall 24, and a remov 
able top wall 26 secured in place by a plurality of circum 
ferentially spaced bolts 28 and nuts 29. 
The apparatus further includes a rotary breaker pin 

cage and shaft assembly indicated generally at 30. 
The cage portion of the assembly 32 comprises a plu 

rality of breaker pins 34 mounted between annular plates 
36 and 3S, the upper and lower ends of the pins 34 being 
welded to said plates or the pins can be integrally cast 
with the plates. 

It should be pointed out that the breaker pins 34 and 
the upper and lower mounting plates 36 and 38 are re 
movable as an assembly or cast as one piece. This assem 
bly may be turned over, to present new wearing surfaces 
and thereby get additional crushing life. 
As is best seen in FIG. 3, cage bottom plate 38 is sup 

ported on and attached to cage mounting welded assem 
bly consisting of plates 49, 62, and 42, by a plurality of 
peripherally spaced bolts 44 and 46. The cage mounting 
assembly is provided with a central hole 50 through 
which is extended an upper end portion 52 of a cage 
mounting shaft 54. 
Cage mounting assembly is keyed to the upper end por 

tion 52 of the shaft at a key 56 and nuts 58 on the 
threaded upper end of the shaft serve to clamp cage 
mounting assembly 40, 62, and 42 against a collar portion 

A washer 64 is provided beneath nuts 
58 for locking the nut. 
With further reference to the cage and shaft assembly, 

the apparatus further includes a material distributing 
member indicated generally at 66 which is preferably 
generally conically shaped so as to gravitate the rocks 
67, FiG. 2, radially outwardly into the path of the 
breaker pins 34. 
As is best seen in F.G. 3, conical member 66 includes 

downturned base flange 68 that rests on cage supporting 
assembly and a plurality of recessed flats 70 provided with 
holes 72 for receiving studs 74, the latter being screwed 
down into holes 76 in cage mounting plate 42. 
With reference to FIGS. 1 through 3, the assembly 

is Supported by a shaft mounting means 80 the lower end 
of which is welded to the top wall 82 of a belt housing 
member 84. 
Within shaft mounting means 80 is disposed a bearing 

mounting member 86 provided with an upper radially ex 
tending flange 88 and a lower radially extending fiange 90, 
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said flanges 88 and 90 being welded to the outer surface 
of bearing support 86. 
With continued reference to FIG. 3, the inner wall of 

shaft mounting tube 80 includes an upper inwardly ex 
tending flage 92 and a lower inwardly extending fange 
94, said flanges being welded to the inner surfaces of tube 
89. 

Flanges 92 and 94, carried by the shaft mounting tube 
80, support an upper annular resilient damping pad 96 
and a lower annular resilient damping pad 98 and 
annular washers 100, 02, and 104 are provided to give 
surface contact between the supporting shoulders of the 
inner and outer structure and the resilient damping pads 
96 and 98. 

It should be mentioned that resilient damping pads 96 
and 98 are formed of synthetic rubber or other suitable 
resilient damping material. , - 
With continued reference to FIG. 3, an upper tapered 

roller bearing 106 is mounted in a recess 108 in the upper 
end of bearing mounting tube 86 and a lower tapered 
roller bearing 10 is mounted in a recess 112 on the lower 
end of bearing tube 86. 

Referring to the lower end of tube 86, a seal 114 
removably covers iower bearing 110 and is removably 
mounted by means of a snap ring 116. 
A pulley 120 is secured to the lower end of shaft 54 

by nuts 22 on the lower threaded end. 124 of the shaft 
and is restrained against rotation by a key 125. 

With reference to FIGS. 1 and 2 a plurality of V-belts 
128 connect driven pulley 20 with a drive pulley 130 
keyed to a shaft 132 of a prime mover which may be in 
the form of an electric motor indicated generally at 34. 

Referring again to FIG. 3, a seal is provided between 
bearing tube 86 and cage supporting plate 42 by means 
of a resilient top seal member 36. 
A felt grease seal 140 surrounds shaft 54 below upper 

bearing 105 to provide a lubrication chamber 42. 
The top bearing member 106 is supplied with lubricant 

via a line 44 leading from a source of pressurized lubri 
cant, drilled passages i4S and 143 and bearing support 
tube 86, the latter passage being in communication with 
the lubrication chamber 150 above the upper bearing 
member 05. 
Lower bearing 0 is lubricated via a line 152 and a 

passage 154 through the wall of bearing support tube 
86, and a lower grease seal is provided below the lower 
bearing as seen at 58. in addition, a vent hole 159 is 
provided to prevent the grease seals from being blown 
out during pressurized lubrication. 
- Referring next to FIGS. 2 and 4, the inner surface of 
Side wall 22 of the housing means is provided with a 
plurality of vertically disposed breaker bars 17 of polyg 
onal cross section, the ones illustrated being of square 
cross section, so as to form a plurality of inwardly facing 
edges 172 against which the rocks are centrifugally im 
pelled by the previously described breaker pins 34. 
As seen in FIGS. 2 and 4, breaker bars 170 are re 

Inovably supported by an inwardly facing breaker bar 
support flange 74 provided with an upturned inner edge 
176. 
The orientation of breaker bars 7) is maintained by 

a plurality of socket forming angles 180, at the lower 
ends of the breaker bars, said angles 180 being welded 
to the inner surface of the housing wall just above breaker 
bar supporting flange 174. 

Breaker bars 170 are also maintained oriented by a 
removable annular cap member 181, FIG. 2, which rests 
on the top of the breaker bars and includes outwardly 
extending angle- members 182 that are secured to cap 
member 181 by welding. These angle members 182 
form an upper socket - that conforms in shape with the 
polygonal shape of the breaker bars. 

... When it is desired to change the inwardly facing edges 
172 of the breaker bars top cover 26 is removed and the 
breaker bars are lifted upwardly, and out of the sockets. 
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4. 
formed by the lower angle members 80 and the upper 
outwardly facing angle members 182. The breaker bars 
are then reinserted after 90 degrees rotation, to present 
a new breaking edge. After the four upper breaking 
edges are worn round, the breaker bars can be inverted 
to provide four new sharp breaking edges. 

In operation, the rocks to be crushed are continuously 
introduced into the intake opening in the top of the 
housing means as seen in FIG. 2. As the rocks gravitate 
tdownwardly, distributing cone 66 directs them outwardly 
whereby they are subjected to impact action by the 
rapidly revolving breaker pins 34. These impacts in 
the cage reduce the size of the rock particles and the 
whirling breaker pins function as impellers that centrif 
ugally hurl the particles outwardly against the inwardly 
facing edges 172 of breaker bars 170. The impacts at 
the breaker bars further reduce the rock size after which the particles gravitate downwardly and outwardly through 
the opening in the bottom of the machine. 
While the form of embodiment of the present invention 

as herein disclosed constitutes a preferred form, it is to 
'be understood that other forms might be adopted, all 
coming within the scope of the claims which follow: 

claim: 
1. An impact type crushing apparatus comprising, in 

combination housing means including a top wall pro 
vided with a central inlet opening; a plurality of breaker 
Thembers mounted within said housing means and in 
!cluding an upper damping pad mount and a lower damp 
ing pad mount; an inner cylindrical member coaxially 
'disposed within and spaced from said shaft mounting 
means; an upper annular damping pad on said upper 
mount; a lower annular damping pad on said lower 
mount, said damping pads being in supporting surround 
ing relationship with said inner cylindrical member 
whereby said member is isolated from said mounts; and 
forming the periphery of a crushing chamber; a vertically 
extending shaft mounting means in said housing means; 
a shaft rotatably mounted in said inner cylindrical mem 
ber for rotation about a vertically extending axis; rotor 
means mounted on said shaft means and including a 
plurality of peripherally spaced impellers and a gen 
erally cone-shaped central portion below said inlet open 
ing for directing material outwardly to said impellers; and 
a motor for driving said shaft means. 

2. An impact type crushing apparatus comprising, in 
combination housing means including a top wall pro 
vided with a central inlet opening; a plurality of breaker 
members mounted within said housing means and form 
ing the periphery of a crushing chamber; shaft mount 
ing means including an outer cylindrical member secured 
to said housing means, an inner cylindrical member, 
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and upper and lower spaced annular damping pads car 
ried by said outer cylindrical member and resiliently sup 
porting said inner cylindrical member in isolated rela 
tionship with respect to said outer cylindrical member; 
bearing means mounted on said inner cylindrical mem 
ber; a shaft rotatably mounted on said bearing means 
for rotation about a vertically extending axis; rotor means 
mounted on said shaft means and including a plurality 
of peripherally spaced impellers; and a motor for driv 
ing said shaft means. 
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3. An impact type crushing apparatus comprising, in 
combination housing means including a top wall pro 
vided with a central inlet opening; an annular breaker 
member mounting means carried by the inner wall of 
said housing means and including a plurality of sockets; 
a plurality of breaker members including ends disposed 
in said sockets, each of said breaker members including. 
a plurality of vertically extending breaker edges, each of 
said breaker members being selectively positionable at 
various keyed positions in its respective socket whereby 
different breaker edges can be directed radially inwardly. 
4. An impact type crushing apparatus comprising, in 

combination housing means including a top wall provided 
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with a central inlet opening; a plurality of breaker mem 
bers mounted within said housing means and forming 
the periphery of a crushing chamber; shaft mounting 
means including an outer cylindrical member secured 
to said housing means, an inner cylindrical member, and 
upper and lower spaced annular clamping pads carried 
by said outer cylindrical member and resiliently support 
ing said inner cylindrical member; bearing means 
mounted on said inner cylindrical member in isolated 
relationship with respect to said outer cylindrical mem 
ber; a shaft rotatably mounted on said bearing means 
for rotation about a vertically extending axis; rotor means 
mounted on said shaft means and including a plurality 
of peripherally spaced impellers and a generally cone 
shaped central portion below said inlet opening for di 
recting said material outwardly to said impellers; and 
a motor for driving said shaft means. 

5. An impact type crushing apparatus comprising, in 
combination housing means including a top wall pro 
vided with a central inlet opening; an annular breaker 
member mounting means carried by the inner 
wall of said housing means and including a plurality 
of sockets; a plurality of breaker members including ends 
disposed in said sockets, each of said breaker members 
including a plurality of vertically extending breaker edges, 
each of said breaker members being selectively position 
able at various keyed positions in its respective socket 
whereby different breaker edges can be directed radially 
inwardly; a vertically extending shaft mounting means 
in said housing means; a shaft rotatably mounted on 
said shaft mounting means for rotation about a vertically 
extending axis, rotor means mounted on said shaft means 
and including a plurality of peripherally spaced impellers 
and a generally cone-shaped central portion below said 
inlet opening for directing said material outwardly to 
said impellers; and a motor for driving said shaft means. 

6. An impact type crushing apparatus comprising, in 
combination housing means including a top wall pro 
vided with a central inlet opening; an annular breaker 
member mounting means carried by the inner wall of 
said housing means and including a plurality of sockets; 
a plurality of breaker members including ends disposed 
in said sockets, each of said breaker members including 
a plurality of vertically extending breaker edges, each 
of said breaker members being selectively positionable 
at various keyed positions in its respective socket where 
by different breaker edges can be directed radially in 
wardly; shaft mounting means including an outer cy 
lindrical member secured to said housing means, an inner 
cylindrical member, and an annular resilient member 
carried by said outer cylindrical member and resiliently 
supporting said inner cylindrical member; bearing means 
mounted on said inner cylindrical member; a shaft rotat 
ably mounted on said bearing means for rotation about 
a vertically extending axis; rotor means mounted on said 
shaft means and including a plurality of peripherally 
spaced impellers; and a motor for driving said shaft 

aS. 
7. An impact type crushing apparatus comprising, in 

combination housing means including a top wall pro 
vided with a central inlet opening; an annular breaker 
member mounting means carried by the inner wall of 
said housing means and including a plurality of sockets; 
a plurality of breaker members including ends disposed 
in said sockets, each of said breaker members including 
a plurality of vertically extending breaker edges, each 
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of said breaker members being selectively positionable 
at various keyed positions in its respective socket where 
by different breaker edges can be directed radially in 
Wardly; shaft mounting means including an outer cylin 
drical member secured to said housing means, an inner 
cylindrical member, and upper and lower spaced annular 
damping pads carried by said outer cylindrical 
member and resiliently supporting said inner cylindrical 
member in isolated relationship with respect to said outer 
cylindrical member; bearing means mounted on said inner 
cylindrical member; a shaft rotatably mounted on said 
bearing means for rotation about a vertically extending 
axis; rotor means mounted on said shaft means and in 
cluding a plurality of peripherally spaced impellers and 
a generally cone-shaped central portion below said inlet 
opening for directing said material outwardly to said 
impellers; and a motor for driving said shaft means, 

8. An impact type crushing apparatus comprising, in 
combination, housing means including a top wall pro 
vided with a central inlet opening; an annular breaker 
member mounting means carried by the inner wall of 
said housing means and including a plurality of upper 
and lower sockets; a plurality of breaker members in 
cluding ends disposed in said sockets, each of said breaker 
members including a plurality of vertically extending 
breaker edges, each of said breaker members being 
selectively positionable at various keyed positions in its 
respective socket whereby different breaker edges can be 
directed radially inwardly, the upper and lower ends of 
each of said breaker members being identical whereby 
each breaker member can be inverted in its respective 
upper and lower sockets. 

9. The apparatus defined in claim 1 wherein certain 
of said upper and lower damping pad mounts include 
an upwardly facing pad supporting surface for support 
ing the weight of said rotor and shaft means, and a 
radially inwardly facing surface for resisting radially im 
posed forces. 

10. The apparatus defined in claim 2 wherein said 
outer cylindrical member includes an upwardly facing 
pad mounting surface underlying one of said damping 
pads for supporting the weight of said rotor and shaft 
means, and a radially inwardly facing pad mounting sur 
face for resisting radially imposed forces. 

11. The apparatus defined in claim 4 wherein said 
outer cylindrical member includes an upwardly facing 
pad mounting surface underlying one of said damping 
pads for supporting the weight of said rotor and shaft 
means, and a radially inwardly facing pad mounting sur 
face for resisting radially imposed forces. 

12. The apparatus defined in claim 7 wherein said 
outer cylindrical member includes an upwardly facing 
pad mounting surface underlying one of said damping 
pads for supporting the weight of said rotor and shaft 
means, and a radially inwardly facing pad mounting sur 
face for resisting radially imposed forces. 
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