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This invention relates to improvements in 
crushers for coal and the like, and more par 
ticularly to an improved formation of crushing 
rolls for Such purposes, the improvements being 
of Such nature as to reduce a substantial propor 
tion of the larger sizes of coal to a size of a 
Smaller more or less definite grading. 
By reason of increasing commercial demand 

for coal of domestic Stoker sizes, there has arisen 
a need for a compact crusher unit of such nature 
that it may be utilized by wholesale coalyards 
and others, for sizing mine-run and larger coal, 
Substantially completely to stoker size. Within 
the knowledge of this applicant, no such device 
has heretofore been available in Satisfactory and 
efficient type, to need this demand; the realiza 
tion of a suitable unit for such purpose accord 
ingly constitutes a major objective of the present 
invention. 
The present invention may perhaps best be 

summarized by reference to the features of a pre 
ferred embodiment, currently described, as con 
sisting of a novel pattern of Surface ribs and bars 
on a pair of coacting crusher rolls, such that the 
ribs and bars define coal-receiving pockets in and 
close to the crushing Zone between the rolls, such 
pockets being so shaped and dimensioned as to 
result in the desired size of coal, and importantly, 
such as to minimize the crushing effect on the 
coal when once reduced to size, and which other 
wise would result in a high percentage of fines, 
slack and unwanted Smaller sizes. 

Additional objects and advantages of the pres 
ent developments include a novel formation of 
crushing ribs and bars on the Surfaces of a pair 
of crushing rolls, such that, whether formed in 
tegrally with the rolls or by applied surface sec 
tions, the projections on each roll intervene and 
coact with recess portions on the companion roll 
to attain the noted result. 
A still further and important object of the 

present invention, is realized in such an arrange 
ment of coal-crushing elements on paired rolls 
for this purpose, that there results by coaction of 
the rolls a virtual isolation of the individual 
sized units or small lumps, from each other and 
from the remaining coal mass, whereby to pre 
clude an undesirable nature and extent of crush 
ing action on the coal, when once reduced to 
desired size. 
The foregoing and numerous other objects and 

advantages of the invention will more clearly ap 
pear from the following detailed description of 
a preferred embodiment, particularly when con 
sidered in connection with the accompanying 
drawing, in which: 
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Fig. 1 is a top or plan view of an assembly 

embodying the present improvements, together 
With power drive means therefor; 

Fig. 2 is a side elevational view of the assembly 
shown by Fig. 1; 

Fig. 3 is a view taken in staggered, horizontal 
planes, of paired crusher rolls as Same would ap 
pear in assembly, Fig. 3 being taken along line 
3-3 of Fig. 2, and 

Fig. 4 is a diagrammatic view of a train of 
gearing through which the roll shafts are oper 
atively interconnected in timed relation. 
Referring now by characters of reference to the 

drawing, the assembly is mounted on a Stationary 
base or supporting frame structure generally in 
dicated at 0, and including an extension ledge 
or bracket f for the Support of an electric motor 
M, assumiing the unit to be electrically powered. 
A V-belt pulley P of multiple V-belt type is 
shown as carried by the shaft of motor M, and is 
operatively connected in Speed-reducing relation 
through a Series of multiple V-belts WB to a lar 
ger pulley P2 attached to a shaft 2. 
The shaft 2 rotatively supports one of a pair 

of crusher rolls indicated generally at 3, which 
acts, in a manner which will be described, in 
conjunction with a companion roll generally in 
dicated at 4, in the reduction of coal or similar 
frangible Solids. The shaft 4 is attached to and 
rotatively supported by a shaft 5 which, as will 
appear, is in driven relation to the powered shaft 
f2, and which bears a definitely timed relation 
thereto. 
Supported as by the base ) is a hopper or 

similar structure for receiving the coal prior to 
sizing or crushing, the hopper being formed in 
any Suitable or conventional manner and in 
cludes end walls 6 and 17, and Suitable side walls 
one of which is indicated at 8, together with 
suitable internal baffles a pair of which are shown 
at 20 and 2 Serving to direct the incoming coal 
or like material onto the rolls i3 and 4. 

Suitable pillow blocks or bearing blocks for the 
shafts 2 and 5 are indicated at 22 and 23. It is 
particularly desirable that at least one set, for 
example the blocks 23, be mounted to permit un 
der extreme StreSS, a horizontal sliding move 
ment against suitable springs (not shown), or 
otherwise so mounted that the crushing rolls 3 
and 4 may yieldably Separate upon encounter 
ing an infrangible object, for example a large 
piece of metal. Such facilities are not illustrated 
since they form per se, no part of the present in 
provements directed to the surface formation and 
contouring of the crusher rolls, 
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Proceeding now to describe the novel external 
pattern, configuration or arrangement of crush 
ing elements on the rolls 3 and , it may first 
be noted, as making for brevity of description, 
that the two rolls are or may be of identical Sur 
face formation except by preference being end 
wise or axially reversed, as will later better ap 
pear. Such uniformity of Surface formation and 
other features, makes for economy in production; 
for example, as is sometimes preferred, the two 
rolls may each be formed as a single casting, and 
a single Set of patterns Will Suffice for each. 
Alternately, it is quite possible to form the crush 
ing elements of each of the rolls in sections or 
segments each in part cylindrical form, and to 
attach such Sections (not shown) by boltS or 
Screws to a cylindrical body element of the roll. 
Accordingly, the improvements are to be under 
stood as embracing the claimed arrangement and 
structure to attain the crushing action, irrespec 
tive of the makeup of each of the rolls. 
With particular reference first to Fig. 4, being 

the diagrammatic Showing of a gear connection 
between the paired coacting crusher rolls, it is 
Seen that a gear 24 is attached to shaft 2 and a 
Similar gear 25 Secured to Shaft 5. Since the 
gears 23 and 25 must operate toward each other 
in directing the coal into the crushing ZOne be 
tween the rolls, two intervening drive pinions 
26 and 2 are provided, the pinion 26 meshing 
with gear 24, and in turn engaging pinion 2, 
and the latter engaging the gear 25 which drives 
roll 4. Thus when moter M is energized, the V 
belt drive pulley P2 will actuate shaft 2 which 
in turn, through the gearing 24-26-27 and 25, 
will drive the roll is through shaft 5. 
Now with reference to the arrangement and 

nature of crushing elements formed on and pro 
jecting from the Surface of the rolls 3 and 4, 
it Will appear that each of the rolls connprises a 
plurality, shown for example as four, of circum 
ferential ribs, one of which is designated as 39, 
being an end rib on the roll, and others indicated 
at 31, carried intermediately of the ends of the 
roll. Each of the ribs intersects a plurality of 
evenly, angularly spaced cross bars including 
bars 32 which project from the end rib 33, and 
others shown at 33, each of the latter being cen 
trally intersected by one of the ribs 3 of which 
it forms a part. 
half length, while those indicated at 33 are of a 
length approximating yet slightly less than the 
axial Spacing between the adjacent circumferen 
tial ribs. In the aSSembly on each roll 3 and A, 
the same number of cross bars 32 or 33 are pro 
vided in connection with each of the circumfer 
ential ribs, the croSS bars being aligned in rows 
aS Will appear from Fig. 3, but with a definite 
break Or interruption as indicated at 34, between 
the rows of croSS bars. The series of spaces 36 
result in a groove or channel, which channel 
Serves to receive one of the circumferential ribs 
of the companion roll of the pair, as clearly ap 
pears from Fig. 3. 

It is further noted as a preference and as shown, 
to form each of the cross bars 32 and 33 of a 
tapered transverse Section. So that each exhibits a 
greater Section of metal at its base than at its top. 
Further as a preference, each cross bar is of 
tapered length, increasing in length from its 
Outer portion toward its inner or base portion 
(Fig. 3). 

It is a preference So to form the crusher rolls 
that the pattern of ribs and cross bars thereon 
is asymmetric as to arrangement thereof between 

The cross bars 32 are of one- F. 
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the ends of the rolls. While the spacing of the 
ribs from each other is uniform, this spacing is 
preferably other than an even Small aliquot part 
of the length of the roll, and from these features 
results the facility for endwise reversing the rolls, 
with the interfitting effect shown by Fig. 3, where 
by each of the ribs 30-3 of each roll operates 
in one of the channels or grooves 34 of the com 
panion roll. 
By reason of the aforesaid structure, it will 

appear that the ribs and cross bars of the two 
rolls coact in the crushing Zone therebetween, to 
form more or less defined pockets 35. These 
pockets are of a size determined by the size of the 
desired coal, and their dimensions are, by way of 
present example, Such that each Such pocket will 
receive without further crushing action thereon, 
a lump of coal of domestic Stoker size. The 
pockets 35 may obviously be reproportioned for 
example, should coal of nut, egg or other usual 
trade size be desired. 
As the rolls are rotated, the coal is broken and 

reduced to a size Such as will be received in the 
several pockets between the rolls at their closest 
point, and Will be discharged by gravity from the 
Surface formations of both rolls, in passing below 
or beyond the crushing Zone. The pockets as 
described are laterally bounded by the circum 
ferentially located ribs 30 and 32, and are endwise 
bounded by the cross ribs 32 or 33. 

It is important to note that the timed relation 
between the rolls 3 and 4 is such that the 
croSS bars 32 and S3 of each roll, in passing 
through the Crushing zone, fail between the cross 
bars of the companion roll, and similarly are 
presented in the crushing Zone, between an ad 
jacent pair of the circumferential ribs. This pre 
cludes direct impact between corresponding 
Crushing elements of the two rollis aid pop 
erly defines the pockets 35 as the coal passes 
through the crushing Zone. 
The construction of the Crushing rolls apart 

from their novel Surface portions, is or may be 
conventional, but by preference, includes a full 
length shaft hub or sleeve such as indicated at 
35 on the roll 3, and at 3 on the roll A. Se 
curement may be effected as by a key is and key 
Way (not shown) between each of tha hubs and 
the supporting shaft. The body of each of the 
rolls is by preference of a heavy-wall, hollow coin 
struction, the Outer Wall of which is indicated at 
AG, and which is connected in usual manner as by 
end WebS 4 connected to the hub or sleeve, the 
webs being suitably apertured as at 42. 

It will now have appeared that the described 
formation and arrangement of crushing elanets 
for the purpose noted, will serve fully to attain 
each of the Several objectives hereinabove ex 
preSSed, as Well as purposes and novel results 
Stated and implied in the description. Although 
the invention has been described by making ref 
erence to a single exemplary embodiment, the 
detail of description should be understood in an 
instructive rather than in any restrictive sense, 

; numerous variants being possible within the scope 
Of the claims hereunto appended. 

i claim as my invention: 
1. In a rotary reducing and sizing device for 

cCai or the like, a pair of adjacent coacting rolls, 
each of Said rolls including on its outer surface 
a Series of Spaced, circumferential depthwise 
tapered, continuous ribs, a plurality of spaced 
CrOSS bars extended laterally on each rib, each 
rib and the connected cross bars being axially 
Spaced from the adjacent ribs and bars, the two 
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rolls having similar formations of ribs and bars 
and being So mounted and operatively intercon 
nected that the ribs of one roll intervene the 
ribs of the other roll, and the cross bars of each 
roll are presented, at any given time in the crush 
ing Zone, between the cross bars of the opposite 
roll, the ribs and cross bars of the paired rolls 
coacting in the Zone between the rolls to pro 
Wide therein Substantially wide, coal-sizing 
pockets, each fully laterally bounded and propor 
tioned to the size of coal to be delivered from the 
rolls. 

2. In a sizing device for reducing coal or like 
Solids, a pair of coacting, interfitting rotary rolls, 
each of Said rolls including a series of surface 
projections comprising continuous circumferen 
tial ribs and cross bars normal thereto, the ribs 
and CrOSS bars of the paired rolls forming a series 
of Substantially Wide rectangular sizing pockets, 
each lying in a curved plane, and arranged to 
be brought successively to the crushing Zone be 
tween the rolls, the sides of the pockets being 
uninterruptedly bounded by the circumferential 
ribs of the opposite rolls, and the ends of pockets 
Continuously bounded by the cross bars of the 
opposite rolls, as the ribs and bars are brought 
to a sizing Zone between the rolls. 

3. in a crusher and sizing device for coal or 
the like, a pair of coacting, interfitting crusher 
rolls, each of said rolls being provided with a 
Series of uniformly axially spaced, uninterrupted 
circumferential ribs, and further provided with a 
Series of uniformly angularly Spaced bars inter 
Secting and integral with the ribs, the bars being 
interrupted between the ribs to form grooves, 
and the rolls being arranged so that one of the 
ribs of one roll closely engages a groove therefor 
in the opposite roll, with the ribs and bars 
of each roll substantially incompletely penetrat 
ing the Spaces of the companion roll, and being 
proportioned and coacting to result in Wide, 
rectangular coal pockets in the crushing zone, 
proportioned to the final size of coal delivered 
from the rols. 

4. In a crusher and sizing device for reducing 
coal or like solids, a pair of coacting crusher rolls, 
each of Said rolls having a series of Spaced contin 
uous, circumferential linear flat-top ribs and a 
Series of flat-top cross bars integral With, normal 
to and intersecting each Such rib, each roll hav 
ing a rib at one of its ends, and provided with a 
rib-receiving formation at its opposite end, the 
rolls being endwise reversed. Such that the end 
rib of each roll engages a Substantial width of 
the said formation on the end of the opposite 
roll, and the rolls being operatively intercon 
nected in Such timed relation that the cross bars 
of each roll are presented to the crushing 
zone in alternation to those of the companion 
roll, the ribs and croSS bars of the paired rolls 
being so proportioned to their peripheral and 
axial spacing so to form large, laterally confined 
coal-sizing pockets in the zone between the rolls. 

5. In a crusher for the reduction of size of 
coal and like solids, a pair of coacting, operative 
ly interconnected, crushing rolls, each character 
ized by a metal surface formation, such surface 
formation of each roll consisting of a Series of 
axially spaced, circumferentially linear and con 
tinuous ribs, a series of cross bars each consist 
ing of a distinctly angular extension of one of 
the ribs, the cross bars being arranged substan 
tially evenly angularly spaced about the roll, 
and in a given series along the Several ribs, the 

O 

5 

20 

25 

30 

33 

40 

45 

50 

55 

60 

65 

70 

6 
croSS bars being formed as extensions of the ribs 
and arranged on the roll in linear rows, there 
being a Substantial and uniform space between 
the ends of adjacent cross bars whereby the 
Spaced bars define at their ends, a circumferential 
groove adapted to receive and closely engage one 
of the ribs of the companion roll, each of the 
rolls being provided with a rib at one of its ends, 
and being characterzied by the absence of the 
rib at its opposite end, whereby to form on such 
Opposite end a rib-receiving Seat, the arrangement 
of ribs on each roll being asymmetrical so that 
the ribs and bars of each roll intervene the corre 
Sponding elements of the opposite roll, the width 
and Spacing of the continuous ribs and the cross 
bars being such as to result in a series of pockets 
for coal of substantial size, remaining in the 
crushing ZOne between the rolls, and the rolls 
being SO operatively related and timed that the 
corresponding cross bars of the opposite rolls 
are alternately presented to a crushing zone be 
tween the rolls; means for feeding the coal to 
the crushing zone, and means for driving the 
rolls and operatively conecting same in timed 
relation. 

6. In a crusher for the reduction of size of coal 
and like Solids, a pair of coacting, operatively in 
terconnected, interfitting crushing rolls, each 
characterized by a metal surface formation, such 
Surface formation of each roll consisting of a 
series of axially spaced, circumferentially linear 
and continuous ribs of substantial depth or height, 
each having a flattened outer surface and of 
depthwise tapering section, a series of cross bars 
each consisting of a right angular extension of 
one of the ribs, the croSS bars being arranged 
parallel to the axis of the roll and substantially 
evenly angularly spaced about the roll, and in a 
given Series along the Several ribs, the cross bars 
being formed in equal number as extensions of 
the ribs and arranged on the roll with the corre 
sponding cross bars in mutual axial alignment 
whereby the cross bars are arranged in linear 
rows, there being a substantial and uniform Space 
between the ends of adjacent cross bars whereby 
the spaced bars define at their ends, a circumfer 
ential groove adapted to receive and closely en 
gage one of the ribs of the companion roll, each 
of the rolls being provided with a rib at one of 
its ends, and being characterized by the absence 
of the rib at its opposite end, whereby to form 
on such opposite end a rib-receiving Seat, the 
rolls being relatively endwise reversed in assemi 
bly and the arrangement of ribs on each roll 
being asymmetrica. So that the ribs and bars of 
each roll intervene the corresponding elements 
of the opposite roll, and the rolls being so opera 
tively related and timed that the corresponding 
cross bars of the opposite rolls are alternately 
presented to a crushing zone between the rolls; 
means for feeding the coal to the crushing zone, 
and means for driving the rolls and operatively 
connecting same in timed relation. 
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