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My invention relates to apparatus for break 
ing, crushing, or comminuting various materials 
Such as ore, rock, coal and/or the like. 
My invention comprises improved apparatus 

s well adapted for the free reception of material 
to be crushed or broken, which may be run-of 
mine or other size initially, and it includes a 
rotatable drum which may be of relatively large 
diameter having circular or annular end mem 
bers or frames which may be of special confor 
mation, and a peripheral wall disposed between 
said end frames. The peripheral wall may be 
partially or wholly apertured for the discharge 
of the broken material, and for such purpose 
this wall may include screen sections of suitable 
character. These screen sections may be aper 
tured plates of any usual type, and/or they may 
be in the form of integral frames with spaced 
bars, which bars may be arranged circumferen 
tially of the wall of the drum or parallel with 
the longitudinal axis thereof, as may be necessary 
or desirable in connection with the particular 
material being crushed. The screen plates, or 
the grids, are supported by longitudinal members 
forming part of the drum structure, and these 
longitudinal members may be integral with one 
or both of the end members or frames making 
up the druna, or they may be in the form of 
structural members such as I-º or T-beams, con 
necting said end frames or members and holding 
the same in spaced relation. One of the end 
frames or members may have the shape of the 
frustum of a cone in longitudinal section and 
serve as the chute or hopper for the delivery of 
material to the crushing chamber, and both end 
frames or members may be provided with trun 
nions or other suitable Supports whereby the 
drum may be mounted for rotation. With this 
drum I employ a hammer-carrying rotor struc 

40 ture, and one of the end frames or members may 
be provided with a support receiving a bearing 
for the shaft carrying such rotor structure. The 
rotor structure may rotate in the same direction 
as the drum, but at a much greater speed. 
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45 by the drum is equipped with lifting shelves, 
which may be adjustably mounted, whereby ma 
terial delivered to such crushing chamber, pref 
erably through the cone-shaped receiving end, 
may be continually lifted and dropped in the 
path of the hammers for impact thereby until 
broken to a size that will freely pass through 
the screen plates or the spaces between the bars 
of the grid section when the latter are employed. 
The lifting shelves may be mounted for angular 
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In addition, the crushing chamber provided 

1931. Serial No. 513,190 
(C. 83-11) 
adjustment longitudinally and radially of the 

A further object of my invention is to provide . . 
a structure of the general type referred to, with 
outboard shafts supporting the drum and the 
hammer-carrying rotor disposed within the 
same; one of said shafts being hollow and carry 
ing bearings for the other shaft, and both drum 
and rotor being mounted for rotation in space 
at the ends of the respective shafts. 
A further object of my invention is to provide 

means within the crushing chamber provided by 
the drum for trapping, collecting, and/or dis 
charging foreign material, tramp iron and the 
like, accompanying the material undergoing to 
crushing. 
And a still further object of my invention is 

to provide means for moving such foreign mater 
rial, tramp iron, and/or the like, into an annular 
space at the end of the drum opposite the re- 5 
ceiving end thereof. : 
These and other features of my invention are 

more fully disclosed hereinafter; reference being 
had to the accompanying drawing, more or less 
diagrammatic in character, in which: 

Figure is a sectional elevation on the line 
I-I, Fig. 2, of one form of crushing chamber 
within the scope of my invention; such view 
looking in the direction of the arrow a. 

Fig. 1a is a fragmentary view illustrating a 
detail of my invention. 

Fig. 2 is a cross-sectional elevation on the line 
II-II, Fig. 1; looking in the direction of the 
arrow b, and - 

Figs. 3 and 4 are fragmentary views illustrat 
ing details and modifications of construction 
within the scope of my invention. 
My improved crushing apparatus comprises a 

rotatable drum, with openings in the peripheral 
wall for discharge of the crushed material, and 
endframes ormembers connected.thereto and pro 
vided with supporting means mounted in Suitable 
bearings so that such drum may be freely rotated. 
In some instances, the screen supporting portions 
of the peripheral wall of the drum may be inte 
gral with one or both of the end frames, and in 
other instances the end frames may be connected 
by longitudinal beams which, in turn, support the 
screen plates or grids. In most instances, the 
longitudinal connections will provide Spaces ar 
ranged circumferentially of the drum and adapt 
ed for the reception of Screen plates, or grids 
made up of spaced bars, through which the Ena 
terial, when broken to the desired size, may be 
discharged. 
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2 
In the forms of structures illustrated in Figs, 1. 

and 2, et seq., the end Walls or members are indi 
cated at 1 and 2, and the peripheral wall is indi 
cated generally at 3. The end wall may be in 
the form of a frustum of a cone in longitudinal 
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Section, provided with a central feed opening, and 
it may have a spider at its point of greatest diam 
eter; such spider comprising a hub 4, having a 
series of arms 5, of which there may be three, and 
in Some instances this hub may provide a bear 
ing support. The end frame 1 has an annular 
flange 6, to which a complemental flange 7 on the 
peripheral portion of the drum may be secured, 
as by bolts 8. The frame or wall 2 at the oppo 
site end of the drum is illustrated in Fig. 1 as 
being integral with longitudinal members 9 form 
ing part of the peripheral wall, and such end wall 
Ymay be provided with a central hub 10. The pe 
Tipheral Wall 3 may include a Substantially im 
perforate portion i, to the left of Fig. 1; the 
longitudinal ribs or bridging members 9 connect 
ing Such portion 11 to the endi Wal 2. When 
independent longitudinal members are employed 
to connect the frames i and 2, the cone-shaped 
end 1 may include a peripheral wall portion 110, 
to which said longitudinal members are secured, 
as indicated in Figs. 3 and 4. 
The longitudinal ribs or bridging members 9 

(or 90) are spaced apart circumferentially of the 
drum and provide openings for the reception of 
Screen plates of usual type, or grids 13; the lat 
ter being in the form of interchangeable cast 
Steel segments, which may have deep V-shaped 
bars 14 disposed in spaced relation and providing 
slots which, in the structure illustrated in Figs. 1. 
and 2, are arranged circumferentially of the pe 
ripheral wall of the drum. These grid segments 
may have flanged ends 15 which fit against the 
WebS of the longitudinal ribs or members 9 and 
may be secured thereto by suitable bolts 16. 
When Separate longitudinal members or beams 
are employed to connect the end frames or mem 
bers, as shown at 90 in Fig. 4, the screen plates, 
or the grids, through which the broken material 
is discharged, may be secured thereto in a simi 
lar manner. The portion 11 of the peripheral 
Wall of the drum shown in Fig. 1 may be imperfo 
rate and it is preferably provided with wear plates 
or liners 17, and the portion 10 of the cone 
shaped end member 1 of the type illustrated in 
Fig. 4 may also be provided with wear liners, 
Secured in place in the same manner as those 
indicated at 17. 
While I have referred to the portion 11 (and 

the portion 110) of the peripheral wall of the 
drum as being substantially imperforate, it will 
be understood that such portion of the wall, as 
well as the wear liners or plates mounted there 
On may be apertured for the discharge of ma 
terial broken within the drum, or the fines ac 
companying such material and delivered thereto 
through the cone-shaped feed end. In like man 
ner, the wall of this cor.e-shaped feed may be 
apertured so that the finer portions of the ma 
terial not requiring, crushing may pass there 
through before entering the crushing chamber of 
the drum. 
The drum carries a series of lifting shelves 18, 

which may be radially disposed, or they may be 
inclined at a suitable angle with respect to radial 
planes passing through the axis of rotation. 
These shelves may be arranged opposite certain 
or all of the longitudinal ribs. 9 (or the beams 90) 
of the drum, to which they may be secured by 
the bolts 16 which hold the screen plates or the 

bearingS 2 and 22. 

1,948,504 
grlds in position. While în general practice the 
lifting shelves will be fixed with respect to the 
peripheral wall of the drum when the desired 
angle is developed, I may arrange them for ad 
justment with respect to said wall. The speed at 
which the drum rotates is a factor in its success 
ful operation, and this factor also determines the 
height to which the shelves will carry the mate 
rial. It may be desirable to carry certain ma 
terial to a different height than other materials 
in order to secure the desired reduction effected 
by the impact of the rotating hammers; the es 
sential point being to carry the material to a 
height whereby it will fall from the shelves into 
the hammer zone at the proper point to insure 
the desired reduction; such hammers hurling the 
material tangentially against the inner Wall of 
the drum at one point of engagement and such 
material rebounding from the Wall of the drum 
at another angle and dropping into the hammer 35 
Zone for further reduction, which cycle of oper 
ation will be repeated until the desired comminu 
tion has been effected. 
While only three shelves are shown in the 

structure illustrated in Figs. 1 and 2, it will be 
understood that I may employ the number neces 
sary to effect such lifting of the material as will 
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insure proper delivery to the hammers for eco 
nomic reduction; a condition closely related to 
the volume of feed and the length of the crushing 
chamber, as well as the speed of the drum carry 
ing the shelves and the speed of the hammers 
which act upon the falling material. It is de 
sirable that the discharge of broken material 
from the drum should be such that substantially 
no unbroken material backs up against the wall 2. 

Centrally of the drum a shaft 20 is mounted; 
such shaft passing through the hub 10 of the end 
wall 2, and being preferably journaled in roller 

The bearing 21 is mounted 
in the hub 4 carrying the Spider arms 5, While 
the bearing 22 is arranged externally of the ap 
paratus and may be carried by a suitable Support 
23. The bearings 21 and 22, should be in axial 
alignment with the drum so that while the latter 
is rotating, the bearing 21 may function properly. 
The shaft 20 supports a rotor structure of usual 
hammermill, type, which may comprise spaced 
disks 24, supporting rods 25, and hammers 26 
hung from such supporting rods. The shaft 20 125 
may be driven by suitable means (not shown), 
which may be connected at 27 to the end of said 
shaft beyond the bearing 22. It will be under 
stood, of course, that I may employ a rotor struc 
ture having rigidly mounted hammers without 130 
departing from my invention. 
An annular guard 28 surrounds the shaft 20 at 

the end of the rotor structure, and a convex shield 
29 may extend beyond this guard. Such convex 
shield, with an annular wall 30 aligned therewith, 135 
provides an annular space for the reception of 
foreign material, tramp iron, and the liike; such 
wall being properly spaced from the peripheral 
wall of the drum for the passage of such foreign 
material. 
To assist movement of foreign material, tramp 

iron and the like, to this annular space, I may 
employ plows of suitable type, mounted on the 
inner face of the screen plates or otherwise ar 
ranged to function properly. Any portion of the 45 
burden being crushed that may entrain with this 
tramp iron will, if sufficiently small, be discharged 
through the screen plates or grids which underlie 
this annular space; otherwise it will return to the 
main crushing chamber through the annular 150 
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space between said wall 30 &nd the screen plates 
or grids. It will be understood that foreign mas 
terial, tramp iron, and/or the like, entering this 
annular Space will be held therein and will not 
return to the main portion of the crushing charin 
ber, except as above noted, and that it may be 
removed periodically. Any crashable raterial 
reaching the tramp iron space that does not es 
Cape as described will either be broken therein 
until small enough to escape through the wall of 
the drun or will have to be pericdically renoyed. 
Tºrne entrained tramp iron will haasten the reduc 
tion of schi, Crushabile materia, For the purgose 
of removing foreign materiai, tramp iron and tie 
like, from the space between the annular Wall 30 
and the end waii 2, the latter may be provided 
with an opening 3 nostially closed by a door 32. 

In lieu of this arrangeanent ansy provide open 
ings in the eriphere wall of the druyn beyond the 
conve: shield 29 and anala wal! 30. Such con 
Structioà is iliustrated i Fºg. ig; SOYFYing £ frag 

e 332 adjacent 
the end wall 2 thereo; it wi. S. 

. Ety in the 
plane of the inner surface 03' 32 e igº: es 333 ed. 
by the grids 13, are arraged in Saged "eation 
and connect said end wall 2 with a 2:23:28: Wall 
portion 330 to which the beams 3 (or meiners 30) 
are attached. Between said Wall gortions 33, 
openings 34 are provided and $oreign materia, 
tramp iron and the like, passing beneat: the 
annular wall 30 may discharge through these 
openings. 
The cone-shaped end frame or member may 

be provided with a bearing ring 35, which may be 
Suitably supported, and the end wall or frare 2 
may have its hub 10 extended in the form of a 
trunnion 36, which may be mounted in a bearing 
3. The drum may be rotatably driven by suitable 
gearing and a gear wheel 38 nay be mounted On 
lugs or bosses 39 formed on or carried by the end 
wall 2. Such gear wheel may be driven by a pin 
ion (not shown) operatively connected to a prime 
nover of Suitable character. The driving means 
for the drum may be independent of the means 
driving the hammer rotor, or a single motor, prop 
erly geared, may be employed to drive the drum 
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3 
as well as the hammer rotor. The hammer rotor 
is preferably rotated in the same direction as the 
drum, but at a much greater speed. It will be 
understood, of course, that the hammer rotCr may 
be driven in a direction opposite to that of the 
drum if such arrangement is desirable, without 
departing fron my invention. 
From the foregoing description it will be ap 

parent that simple and efficient means are pro 
vided for accomplishing the objects of the in Wen 
tion, and while the elements shown and described 
are well adapted to serve the purposes for which 
they are intended, it is to be understood that the 
invention is not limited to the precise construc 
tions set forth, but includes within its scope such 
changês and modifications as may be made within 
te termins of the appended claims. 

claiia: 
... in a crushing Sticture, the conoiation of a 

rotatable diurn conprising an end wali, a ring Sec 
tion spaced from said end wall and having a 
S: 300th inner Surface, longitudinal ribs at the pe 
riphery of said drum connecting said ring Sec 
tion and end Wall, Screen plates comprising cir 
curferentially arranged grids carried by Said ribs 
and forming a foraininous Wall for said drum, a 
conical end for receiving material to be crushed 
connected to said ring Section, lifting means ex 
tending longitudinally of said drum internally of 
the Sarine and disposed opposite the Screen plates 
cy whereby material introduced therein may be 
iiated for gravitational discharge, hammer mech 
anis??? within the drum adapted to act upOn the 
material delivered by said lifting means, a shaft 
Carrylig 
said shaft; one of said supports being formed in 
tegrai with the conical delivery end; means for 
rotating said drain, and independent means for 
driving the shaft supporting the hammer mecha 
nism. 

2. In a structure Such as set forth in claim i, 
an inwardly projecting hub carried by the end 
wall, and a shield disposed between the hammer 
mechanism and said end Wall and carried by said 
hub; said shield defining a Space for the recep 
tion of foreign material, tramp iron and the like. 

GEORGE W. BORTON. 

Said hainner mechanism, Supports for 
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