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The principal objects of this invention are to 
devise a crusher which will grind metalliferous 
Ores to any desirable degree of fineness for the 
final extraction of the mineral values, in the 
minimum of time and at extremely low cost. 
A further and very important object is to pro 

Vide a machine which will accurately classify the 
ground ore permitting the separate and inde 
pendent continuous extraction of the gangue, 
minerals and ore pulp from the machine. 

Still further objects are to devise a mechanism 
which will permit a wide range of adjustment of 
Crushing pressures in accordance with the hard 
neSS or toughness of the ore under treatment, and 
which will occupy a comparatively small space. 
The principal features of the invention con 

sist in the novel construction and arrangement 
of a plurality of toothed crushing members with 
in an internally toothed rotatable drum whereby 
the ore is fed between the cooperating toothed 
Surfaces and is progressively reduced by the 
crushing surfaces to the desired state of fineness 
and further, in the arrangement of a circular 
chamber in which the ground ore is centrifugally 
Separated into classified zones by the centrifugal 
action from which it is removed by separately 
adjustable scoop devices. 

Further features of importance consist in the 
novel manner of Supporting the crushing mem 
bers within the rotatable drum upon a shaft 
Which may be adjusted radially and to which 
pressure may be variably applied to vary the 
Spacing between the co-operating crushing sur 
faces and the pressure applied in crushing the 
?1"?. 

In the accompanying drawings, Figure 1 is a 
longitudinal vertical mid-sectional view of the 
machine. 

Figure 2 is an elevational view of the feed end 
of the machine. 

Figure 3 is an elevational view of the discharge 
end of the machine. 

Figure 4 is a vertical cross section of the ma 
chine taken through the line 4-4 of Figure 1. 

Figure 5 is a vertical cross section of the ma 
chine taken through the line 5-5 of Figure 1. 

Figure 6 is an elevational view of the discharge 
portion of the machine. 

Figure 7 is a part sectional view of one of the 
scoops employed with its adjustable supporting 

ea.S. 

Figure 8 is a similar view to Figure 7 showing 
another type of Scoop employed. 
In the form of the machine here shown the 

base f has arranged thereon at opposite ends the 

(Cl. 83—9) 
pairs of rigid vertical standards 2 and 3, the up 
per ends of Which are connected by the cross bars 
4 and 5 respectively, which cross bars are prefer 
ably formed with centrally arranged bosses 6 
Which are open at the top and have centrally ar 
ranged holes through the bottom. ERods ex 
tending vertically through the holes in the bosses 
6 are provided with threaded upper ends on Which 
are mounted the adjusting nuts 8 which engage 
Spiral compression springs 9 surrounding the rods 
Within the hollow bosses. The lower ends of the 
rods are formed with eyes O and trunnion 
bearings are supported on bolts f2 which pass 
through the eyes of said rods. 

Cylindrical blocks 3 slidably mounted on the 
Standards 2 and 3 are formed with inwardly ex 
tending recessed bosses which receive the trun 
nion ends 4 of the members | . 
Spiral compression springs 5 encircle the 

standards 2 and 3 above the blocks 3 and collars 
6 threaded on said standards provide means for 

adjusting the downward pressure of the springs 
against said blocks. 
A cylindrical drum 7 is arranged horizontally 

between the standards 2 and 3 and it is rotatably 
mounted upon the pairs of rollers 8 and 9 
mounted in Suitable bearings on the base . The 
inner wall of the cylinder T is preferably formed 
With teeth 29 which extend longitudinally there 
of from end to end. These teeth are preferably 
of V shape and are rounded at root and apex. 
The ends of the drum i are preferably flanged 

and at One end is Secured a flanged internally 
geared ring 2 and at the other end is secured a 
Collector cowl 22, the latter being formed with 
an in Wardly extending fange 23 of considerable 
depth. 
A journal bearing 24 is mounted on the base 

adjacent to the gear ring 2 and a shaft 25 jour 
nalled in said bearing is provided with a gear pin 
ion 26 which meshes with the internally geared 
ring 2 to rotate the drum, Suitable means for 
driving the shaft being arranged at its Outer 
end. A shaft 26, preferably Square in Cross Sec 
tion, is provided with cylindrical ends 2 which 
are journalled in the trunnion bearings ff, the 
shaft extending longitudinally through the drum 
With its axis eccentric to the axis of the drum. 

Encircling the shaft 26 and arranged Within 
the drum 7 are a plurality of crushing discs 28, 
the perimeters of which are of lesser diameter 
than the interior of the drum and are prefer 
ably formed with teeth 29 which mesh with the 
teeth 2 at the bottom of the inner Wall of the 
drum. The squared orifices 30 of the crushing 
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2,105,008 
Said adjustable spring means acting through said 
Shaft to simultaneously tension the spring means 
of all of said crushing elements and being adapt 
ed to yield. When the cumulative tension on the 
Spring means of the series of crushing elements 
becomes excessive, means for feeding ore pulp 
to One end of said drum, and means for removing 
the ground pulp from the other end of said drum. 

2. An ore crushing machine, comprising in 
Combination a horizontal rotatable drum, means 
for rotating Said drum, a pair of vertical stand 
ards mounted at each end of said drum, paired 
blocks Slidably mounted on each pair of said stand 
ards, a journal bearing pivotally supported be 
tWeen each pair of blocks, adjustable means for 
suspending said journal bearings, compression 
Springs Surrounding said standards and exerting 
a doWinWard pressure against said blocks, a shaft, 
journalled in said pivotal bearings in eccentric 
relation to said drum and extending there 
through. With its axis disposed in substantially 
right angular relation to the pivot axes of said 
journal bearings, a plurality of crusher discs 
mounted on said shaft within said drum, spring 
means interposed between each of said discs and 
Said shaft and having crushing tension applied 
thereto by the aforesaid compression springs, 
means for feeding ore pulp to one end of said 
drum, and means for removing the ground pulp 
from the other end of said drum. 

3. An Ore Crushing machine, comprising a 
horizontal drum, Crushing means mounted with 
in Said drum, means for feeding ore pulp to said 
Crushing means at One end of the drum, an an 
nular chamber arranged at the discharge end 
Of the drum adapted to receive the ground prod 
lucts and to centrifugally classify the same, scoop 
members mounted on hollow pivotal supports 
having their inner ends adapted to pick up the 
classified products at Variable positions from 
within the centrifugal classifying chamber, each 
of said Scoop members having separate discharge 
conduits, toothed quadrants mounted on said 
Scoop members, and Worm shafts operating said 
quadrants to adjust and hold said scoops in the 
desired collecting position within the classifying 
chamber. 

4. An ore crushing machine, comprising in 
combination, a rotatable drum, means for feed 
ing ore to be crushed to one end of the drum, a 
Series of individual rotary crushing elements ec 
centrically disposed in axial progression within 
said drun for Successive crushing contact with 
the Ore as it advanceS along Within the drum, 
a single mounting shaft for all of Said crushing 
elements extending through the Series thereof in 
eccentric relation to the drum, means presenting 
yielding lateral pressure between said crushing 
elements individually and said shaft whereby 
each crushing member is capable of compen 
sating movement relative to the others, Said lat 
ter means forming a flexible coupling between all 
of Said crushing elements and Said shaft, said 
shaft being mounted for radial displacement, and 
resilient means acting radially on said shaft and 
applying crushing pressure to all of Said crush 
ing elements simultaneously through the said 
yielding neans thereof and adapted to yield to 
relieve the shaft. When the cumulative tension on 
said individual yielding means exceeds a prede 
termined maximum. 

5. An ore crushing machine, comprising a hor 
izontal drum, means for rotating said drum, a 
Squared Shaft extending through said drum and 
arranged eccentrically thereof, means support 

3 
ing the ends of said shaft outside of said drum 
for rotary and radial displacement, a plurality 
of Crusher discs having square holes loosely re 
ceiving Said Squared shaft within the drum and 
directly engaging the wall of the drum in periph 
eral Crushing contact, Said squared holes being of 
a size to permit a limited motion only of the 
Crusher discs on the said squared shaft, compres 
Sion Springs arranged radially within said discs 
and engaging the squared faces of the shaft and 
Supporting Said discs in spring suspension 
Whereby the discs are independently displace 
able either rotatably or radially or both relative 
to each other and to said shaft, means for feed 
ing ore pulp into said cylinder at one end, means 
for renoving the ground product from the other 
end of the Cylinder, and means applying a resil 
ient radial downward pressure to said shaft and 
to the lowermost of all of said complement of 
radial Springs simultaneously. 

6. An ore Crushing machine, comprising in 
combination, a rotatable drum, means for feed 
ing ore to be crushed to one end of the drum, a 
Series of individual rotary crushing elements ec 
centrically disposed in axial progression within 
Said drum for successive crushing contact with 
the Ore as it advances along within the drum, each 
having an Opening therethrough, a single mount 
ing Shaft extending loosely through the openings 
Of all of Said crushing elements and extending 
beyond the drum at the ends, resilient means 
presenting yielding lateral pressure between said 
Crushing elements individually and said common 
shaft Whereby each crushing member is capable 
of compensating movement relative to the others, 
Said latter means forming a flexible coupling be 
tween all of said crushing elements and the 
shaft, means for removing the crushed product 
at the other end of the drum, and adjustable 
means Co-Operating with the outer ends of said 
Common shaft and opposing the crushing tension 
of the resilient means of all of said rotary crush 
ing elements, Said latter means being yieldable 
When the cumulative crushing tension of said 
elements exceeds a predetermined maximum to 
relieve the common shaft of excessive strain. 

7. An ore crushing machine having in com 
bination a horizontal rotatable drum, an axially 
disposed Series of rotary crushing members in 
Said drum, a common shaft extending through 
Said drum and Crushing members, means form 
ing a resilient drive connection between each of 
Said Series of crushing members and said com 
non Shaft, journal blocks receiving the ends of 
Said Shaft, means pivotally and slidably mount 
ing Said journal blocks to permit upward dis 
placement and angular tilting of said shaft, and 
means for urging said shaft downwardly to con 
trol the Crushing pressure between the drum and 
Crushing members. 

8. An Ore crushing machine having in combi 
nation a horizontal rotatable drum, an axially 
disposed Series of rotary crushing members in 
Said drum bearing downwardly thereagainst, a 
Connon Shaft extending through said drum and 
Crushing members, means forming a resilient 
drive connection between each of said series of 
Crushing members and common shaft and adapt 
ed to be tensioned to control the crushing pres 
sure of Said members, journal blocks receiving 
the ends of Said shaft, means pivotally and slid 
ably mounting said journal blocks to provide for 
lipward displacement and angular tilting of said 
Shaft, and means acting downwardly through 

5 

O 

20 

30 

40 

50 

60 

65 

70 

Said pivotal mounting of said journal blocks for 75 

  



5 

O 

20 

4 
forcing said blocks into pressure contact with 
the Shaft With the crushing members bearing 
downwardly against the drum in crushing con 
tact to tension the resilient drive connection be 
tween the crushing members and shaft and 
thereby control the Crushing pressure between 
the drum and crushing members. 

9. An ore crushing machine, having in com 
bination a horizontal rotatable drum, an axially 
disposed Series of rotary crushing members in 
said drum in crushing contact therewith, a com 
mon shaft extending through Said drum and 
crushing members, means forming a resilient 
drive connection between each of said series of 
Crushing members and Said common shaft, and 
adapted to be tensioned to control the crushing 
pressure of said members, journal blocks receiv 
ing the ends of Said shaft, means pivotally and 
Slidably mounting Said journal blocks to provide 
for upward displacement and angular tilting of 
Said Shaft, means including compression springs 

2,105,003 ???? 

acting down Wardly against the mounting mem 
bers of Said journal blocks through said pivotal 
mounting of Said journal blocks for forcing said 
blocks into pressure contact with the shaft to 
tension the resilient drive connection between 
the crushing members and shaft with the crush 
ing members in crushing contact with the drum, 
to thereby control the crushing pressure between 
the drum and crushing members, said compres 
Sion Springs being disposed in pairs one at each 
side of said shaft, supporting frame members ex 
tending transversely above said journal blocks, 
suspension bars pivotally connected at their lower 
ends to the bearing blocks and extending up 
Wardly through the frame members between the 
paired compression Springs, and compression SUS 
pension Springs disposed between the frame 
members and suspension bars and exerting a re 
silient upward force on said suspension bars and 
their aSSociated journal blocks. 

JACOB JOHANNES MORCE. 
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