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Patented Mar. 18, 1952 2,589,603 

UNITED STATES PATENT OFFICE 

Application April 26, 1949, Serial No. 89,616 
(CI 241-102) Claims. 

This invention relates to crushing machines 
and pertains more particularly to apparatus for 
crushing and breaking lumps of coal, Ores, Or 
other mined material of a stratified or laminated 
nature. 
The use of the improved crusher is particularly 

desirable in breaking lumps of anthracite coal 
as it comes from the mine, and after a major 
portion of the waste material, such as bone, slate, 
and ash has been removed. For many years it 
has been the conventional practice to Crush coal 
between metal rolls, the Surfaces of Which are 
provided with rigid teeth or the like; and it has 
invariably been found that approximately 50% 
of the anthracite coal broken in the conventional 
crusher is composed of very small fragments 
or dust having exceedingly low marketable value 
as compared with the desirable graded sizes com 
monly identified as lump, egg, stove, nut, and pea, 
which are marketable at profitable prices per 
ton. Hence, the return to the coal producer is 
based very largely upon the sale of only one 
half of the clear mined coal, which can be broken 
into the desirable sizes, and the proSpective 
profit from the mined coal is greatly reduced 
because the other half of the tonnage must be 
sold at much lower prices. 

It is accordingly the principal purpose of the 
present invention to provide coal crushing appa 
ratus which will substantially increase the pro 
portion of the desirable sizes of saleable coal, by 
reducing the proportion which is broken into 
Small fragments or dust. It will be evident that 
a relatively small increase in the output of 
saleable sizes from a given tonnage of mined coal 
will substantially increase the profits of the pro 
ducer, in view of the heavy tonnage which is 
crushed daily, particularly by the large operators. 
This purpose is achieved by providing crush 

ing rolls equipped with rigid metal-members 
which are removably mounted in or on resilient 
cushioning members secured to the periphery of 
the drums, and which are flexibly supported by 
resilient cushioning elements permitting a yield 
ing lateral or tilting movement of the metal ele-- 
ments with respect to the surface of the roll or 
drum on which they are mounted. 

It is a further object of this invention to pro 
vide a crushing roll having removable and inter 
changeable crushing rings, arranged in spaced 
relation along the roll and cushioned for yielding 
movement in directions both radially and angu 
larly with respect to the roll or drum by inter 
vening resilient rings which, preferably, are also 
removable and interchangeable, 
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Recommended embodiments of the invention 

are illustrated in the accompanying drawings, 
but it will be understood that the structural de 
tails of the apparatus herein shown and de 
scribed may be varied to suit particular purposes 
or conditions without departing from the essence 
of this invention, as defined in the appended 
claims. In the drawings, 

Fig. 1 is a fragmentary plan view of a pair of 
the improved crushing rolls, a part of One rol 
being partly broken away and in Section, and the 
other roll being shown in broken lines; 

Fig. 2 is a section on line 2-2 of Fig. 1; 
Fig. 3 is a fragmentary perspective of a re 

silient cushioning ring forming part of the rol 
of Figs. 1 and 2; 

Fig. 4 is a fragmentary perspective view of 
a metal crushing ring forming part of the roll 
of Fig. 1; 

Fig. 5 is a fragmentary Sectional view of the 
roll of Fig. 1 equipped with a modified form of 
crushing ring; 

Fig. 6 is a fragmentary Sectional view of a 
crushing roll equipped with modified forms of 
crushing rings and cushioning elements; 

Fig. 7 is a fragmentary perspective view of 
a crushing ring forming part of the roll of Fig. 
6; and 

Fig. 8 is a fragmentary section of the roll of 
Fig. 6 equipped with a modified form of crushing 

- ring. 
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In the form chosen for the purpose of illus 
tration in FigS. 1 to 4, the improved apparatus 
comprises a pair of substantially identical rolls 
or drums and 2, respectively, mounted on 
steel shafts 3 and 4 respectively journaled in 
bearings 5 and 6 preferably mounted on rubber 
pads 7 on a bracket 8 equipped with a screw 
f 9 for adjusting the relative position of the re 
Spective journal boxes. The interior roll 20 may 
be a steel or cast iron cylinder or drum sup 
ported at its respective ends by spiders or heads 
2 having hubs 22. The rotatable drum may 
be of any desired length and diameter for its 
intended purpose, 
A plurality of annular bands or rings 23, of 

hard rubber or other suitably firm but resilient 
material are applied to the surface of the drum 
20, in parallel relation, by sliding them onto 
either end of the drum; and intervening rigid 
crushing rings 24 are similarly applied between 
each pair of cushioning rings. The rings 24 may 
be made of steel or iron, and are formed with a 
base flange 25 and a central upstanding annular 

55 fin, rib Or plate 26 having a series of teeth or ser 
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rations 2 around its periphery, as best shown 
in Fig. 4. 
The cushioning ring 23 has a base member 

28, a top member 29 and a central, connecting 
Web 30 defining side slots 3, as best shown in 
Fig. 3. The opposed slots of adjacent cushion 
ing rings receive the base flange 25 of the inter 
vening crushing ring (Fig. 1) so that the crush 
iing ring is mounted oil resilient cushioning ele 
ments disposed between its base and the Surface 
of the drum 28, and the fin or tenon 26 is yield 
ingly held in upstanding position but is capable 
of tilting angularly with respect to the drum when 
pressure or resistance is applied to the Serrated 
edge of the tenon 26 which projects above the 
smooth top surfaces 29 of the adjacent cushion 
ing rings. 
When thus assembled in interfitting relation 

on the drum 29 the series of alternate cushion 
ing rings and crushing rings are held against 
movement longitudinally of the drum by an 
nular end plates 32, each bolted at 33 to a spider 
or head 2 and having an inturned annular flange 
34, received in the slot 3 of the outermost cush 
ioning rings 23 (Fig. 1). Removal of one or both 
retaining plates at the opposite ends of the crush 
ing roll obviously permits the cushioning rings 
and crushing rings to be successively removed for 
repair or replacement of a similar crushing ring 
or a modified crushing ring such as shown, for 
example, in Fig. 5, where the crushing ring 35 
has a central upstanding tenon 36 Supporting 
an annular shoe 3i formed with surface ribs or 
flutes 38. The shoes of adjacent crushing rings 
36 overhang the adjacent cushioning rings and 
may nearly abut each other to provide an inter 
rupted, metal surface composed of closely spaced 
segments each of which is flexibly and resiliently 
supported for restrained movement radially of 
the drum 20 and also angularly with respect to 
the axis of the drum. 

It will be understood that the cooperating roll 
I2 is constructed similarly to the roll f. The 
ribs or fins of the crushing. rings of the respective 
rolls may be opposed to each other, as shown 
in Fig. 1, or may be offset if desired. It will also 
be understood that the teeth or serrations 27 on 
the crushing ribs or plates 26 may take various 
forms and contours; and that the ribs or flutes 
38 on the crushing shoes of Fig. 5 may also be is 
of any desired form or may be substituted by 
projecting teeth, bosses or the like, integral or 
rigidly affixed to the shoe 37. 
In the modified arrangement shown in Figs. 

6 and 7, the metal drum 20 of the crushing roll 
is initially covered with a layer 39 of rubber or 
other resilient material which serves as a cushion 
for the base of removable crushing rings 40 ap 
plied thereto. The rings or circular plates 49 
are maintained in spaced parallel relation by 
intervening cushioning members, Such as the 
pneumatic cushioning rings or tires 4 which 
permit restrained angular movement of the 
crushing rings 40, under the pressures of the 
coal crushing operation. The tires 4 may have 
inner tubes 42 provided with valve stems 43 ex 
tending through the rubber covering 39 and the 
drum 20 and terminating in tips 44 at which tires 
may be inflated to the desired pressure after the 
deflated tires have been slidably applied to the 
rubber covered drum. . . . . . The metal crushing rings 30 preferably have 
flaring bases 45 generally conforming to the con 
tour of the tires A, so that the parts are closely 
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4. 
endwise onto the rubber covered drun. The pe 
ripheral edges of the crushing rings may be equip 
ped with teeth or Serrations 46. 
In the further modification illustrated in Fig. 

8, the crushing rings 47 have bases similar to 
the rings 40, but are provided at their outer ends 
with annular shoes or flanges 48 which extend 
over the tops of the tires 4 and have projecting 
ribs or flutes. 49 similar to the spiral flutes 38 of 
Fig. 5. The edges of the shoes of adjacent crush 
ing rings 47 are closely spaced when the rings 
and tires are aSSembled on the drun. 29, as in 
the arrangement of Fig. 5. 
The size and thickness of the cushioning ele 

ments above described will depend upon the de 
gree of resiliency required for crushing lumps of 
coal or other ores which are to be broken by 
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passing them between the opposed rolls of the 
improved crushing apparatus. The crushing 
rings may be made of steel or other Suitable 
metal and of any suitable size and shape to co 
operate with the associated cushioning rings or 
resilient elements in breaking the ore to the de 
sired size. The outer margins of the crushing 
rings project beyond the outer Surfaces of the 
cushioning rings, as the ribsor fins 26 and 8 of 
Figs. 4 and 7 or as overhanging shoes or plates of 
Figs. 5 and 8. The teeth or other projections 
may, as aforesaid, be integral with the crushing 
ring or may be welded thereto. The diameter of 
the drums also depends upon the Work to be per 
formed. In breaking coal to graded sizes, Crush 
ing rolls of graduated sizes inay be used in Suc 
cessive operations, in accordance with conven 
tional practice. - . . . . . 
The improved crushing apparatus is effective 

in reducing the degradation of coal lumps into 
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nested together when they are alternately slid 75 

small fragments or fines which, as aforesaid, are 
saleable only at much lower prices than the de 
sired sizes of anthracite coal. The apparatus may 
be employed for dry crushing of coal or other 
ores but is particularly effective when innersed 
in water or other liquid which contributes an 
additional cushioning effect and also affords a 
lubricating action and retains the dust resulting 
from fragmentation of the coal. When it is 
desired to coat or spray the surfaces of the 
crushed aggregate for dust or moisture proofing 
purposes, the coating fluid or liquid may be added 
to the bath in which the crushing apparatus is 
immersed. 
The action of the resilient cushioning ele 

ments associated with the rigid crushing ?ien 
bers permits the improved rolls to absorb a part 
of the shock of impact when large lurips are 
broken between the teeth of the crushing rolls, 
thereby not only reducing the shattering of the 
lumps into minute fragments but also tending 
to prolong the life of the roll drum and permit 
ting the use of thinner drums thain those 'e- 
quired in the conventional crushing apparatus. 
The interchangeability of the crushing rings per 
mits control of the crushing effort which is de 
sired in any particular operation, and also per 
mits damaged rings to be readily replaced when 
necessary without repairing or replacing a con 
plete crushing roll. 

I claim: w 
1. Ore crushing apparatus having a pair of 

rotatable rolls at least one of which comprises a 
shatt, a rigid drum, means carried by the shaft 
for securing the drum in fixed and innovable re 
lation thereto, a plurality of rigid, annular Crush 
ing members disposed in Spaced parallel relation 
to each other along the exterior of the drum, 
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and means supporting said members in said re 
lation, said means comprising a resilient layer 
Surrounding the drum and engaging the bottons 
of Said members, and annular, removable, resil 
ient elements disposed between the sides of adja 
cent members, for yieldingly supporting the re 
Spective crushing members in spaced relation to 
the Surface of the drum and to each other. 

2. Ore Crushing apparatus having a pair of 
rotatable rolls at least one of which comprises a 
shaft, a rigid drum, means carried by the shaft 
for Securing the drum in fixed and immovable 
relation thereto, a plurality of rigid, annular 
crushing rings disposed around the drum in 
Spaced concentric relation to the drum and in 
Spaced parallel relation to each other, a plural 
ity of annular, removable, resilient cushioning 
elements encircling the drum between each pair 
of crushing rings for yieldingly holding said 
rings in Spaced relation, and resilient cushion 
ing means encircling the druim between the 
Crushing rings and the drum Surface for yield 
ingly supporting said rings in spaced relation 
to the drum. 

3. Ore crushing apparatus having a pair of 
rotatable rolls at least one of which comprises a 
shaft, a rigid drum, means carried by the shaft 
for Securing the drun in fixed and innovable 
relation thereto, a plurality of rigid, annula." 
crushing rings disposed around the di'un in 
spaced concentric relation to the drum and 
in parallel relation to each other, a plural 
ity of resilient cushioning elements encircling 
the drum between each pair of crushing rings 
for yieldingly holding said rings in spaced rela 
tion, and resilient cushioning means encircling 
the drun between the crushing rings and the 
drum surface for yieldingly supporting said rings 
in spaced relation to the drum, said crushing 
rings and cushioning elements being renovable 
from the drum, and means detachably secured 
to the ends of the drum and engaging the Outer 
most of said elements for holding their on the 
drum. - 

4. Ore crushing apparatus having a pair of 
rotatable rolls at least one of which comprises & 
shaft, a rigid drum, means carried by the shaft 
for securing the drum in fixed and immovable 
relation ... thereto, a plurality of rigid, annulai' 
crushing rings disposed around the drun in 
spaced concentric relation to the drum and in 
spaced parallel relation to each other, a plural 
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ity of resilient cushioning rings encircling the 
drum between each pair of crushing rings for 
yieldingly holding said rings in Spaced relatios), 
and resilient cushioning means encircling the 
drum between the crushing rings and the drun 
surface for yieldingly supporting said rings in 
spaced relation to the drun, Said means coil 
stituting integral parts of said cushioning rings. 

5. Ore crushing apparatus having a pair of 
rotatable rolls at least one of which comprises a 
shaft, a rigid drum, means carried by the shaft 
for securing the drum in fixed and innovable 
relation thereto, a plurality of rigid, annular 
crushing rings disposed around the drum in 
spaced concentric relation to the drum and in 
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spaced parallel relation to each other, a plural-r 
ity of resilient cushioning rings encircling the 

6 
drum between each pair of crushing rings for 
yieldingly holding said rings in spaced relation, 
and resilient cushioning means encircling the 
drun between the crushing rings and the drum 
Surface for yieldingly supporting said rings in 
Spaced relation to the drum, said means con 
sisting of a compressible sheath on the surface 
of the drum. 

6. Ore crushing apparatus having a pair of 
rotatable rolls at least one of which comprises a 
shaft, a rigid drum, means carried by the shaft 
for Securing the drum in fixed and immovable 
relation thereto, a plurality of rigid, annular 
crushing rings disposed around the dri; it 
Spaced concentric relation to the drun and it 
Spaced parallel relation to each other, a plural 
ity of resilient cushioning rings encircling the 
drum between each pair of crushing rings for 
yieldingly holding said rings in spaced relation, 
and resilient cushioning means encircling the 
drun between the crushing rings and the drum 
Surface for yieldingly supporting said rings in 
Spaced relation to the drum, said crushing rings 
each having an annular fin projecting radially 
beyond the outer surface of the cushioning rings, 
and the edge of said fill having projections 
thereon. 

7. Ore crushing apparatus having a pair of 
rotatable rolls at least one of which comprises a 
shaft, a rigid drum, means carried by the shaft 
for Securing the drum in fixed and innovable 
relation thereto, a plurality of rigid, annular 
Crushing rings disposed around the drun in 
Spaced concentric relation to the drum and in 
Spaced parallel relation to each other, a plural 
ity of resilient cushioning rings encircling the 
drum between each pair of crushing rings for 
yieldingly holding said rings in spaced relation, 
and resilient cushioning means encircling the 
drum between the crushing rings and the dini 
surface for yieldingly Supporting said rings in 
spaced relation to the drum, the crushing rings 
each having a peripheral shoe overhanging the 
upper surfaces of adjacent cushioning rings, said 
shoe having upstainding protuberances thereon. 

HERMAN COSEN. 
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