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The present -invention relates -to certam
new and useful-improvementsin crushing ap-

paratus adapted -to reduce relatively large‘

fragments of material to uniform fragments
of smalle1 size without the production of .ex-
cessive-praportions.of extremely small, or fine
material. -

The type of crushmcr apparatus to which
my -present invention particularly relates
comprises -a casing anda rotor within the

casing, said rotor having radially projecting

arms adapted -as the.rotorirevolves, to engage
the material which is to be crushed.

have possessed certain inherent-defects which
it 15 the .especial ob]eet 'of :this invention ‘to
‘overcornie.

The means -whereby T attain this ob1ect
ave fully set forth in the following specifica-
tion and illustrated in the accompanymrr
drawing:of which:

I‘l(mle 1 isa sectional view .taken along a
transverse vertical - plane of a crushing ma-
chine embodying my presentinvention.

Figure 2 1s.a perspective -view, on .an.en-

lax ged scale, of the rotor element "of the: ma-
chine illustrated in Figure 1. ‘

Like numerals refer to: snmlar par b5 inthe
several figures.

As shown in the drawings, my 1mpr0ved
crushing machine; consists of :a crushing ele-
‘maent cons1st1n(r of a skeleton rotor - fldapted
to -revolve about a substantially thorizontal
axis within a-casing which-is adapted to.con-
fine the material Whﬂe it is being crushed.
The casing -comprises ‘a main supportmcr
frame 1 and a ‘housing 2 which -are joined

together dlong the central horizorital plane
of the rotor. The mgin frame 1 has. end-and

side walls, which may be formed of a single-
casting or of plates securely fastened tovether ‘

to fmm a unitary structure adapted to rest

“upon andibe sectred:to-any suitable founda--

tion.. Along its upper edges, the frame 1 is
formed-to- support the'housing 2 whichis se-
curely bolted in place. To the end walls of

the main frame are secured journal bearings’

in which the shaft 8 of the-rotor is suppor ted,
and -the shaft 3is provided with a qmtfﬂ)le
pulley, or other power transmitting device,
wheréby the shaft 8 may be connected with
any convenient and suitable source of rotative
power to cause:the- revolutlon of the rotor.

v_ducc the: m‘ltolmls ave supported:
As heretofore .constructed, such machines-

of'the rotor.
~four rows of arms, but the number of rows
maybe varied. it belnfr a factor of the size and

As such journal bearm(rs and power ‘trans-
mitting devices are well 1 understood by those
skilled in the art, their illustration and’ de-
scription is not thoucrht to be 1equ11ed at this
time.

Mounted.upon-the shaft8 are a phn ality of

“discs 4 which are secured. to the shaft in any

preferred manner-as by the key 5, to revolve
therewith.  Disposed lon(rltudnnlly ot the
shatt 3 and supported in suitable apertures

of .the disc 4 are a plurality of rods 6 upon

whichithe arms 7, designed to. engage and re-
'The end
dises 4 arve preferably flanged, as shown in
Figure 2, as this-stiffens them and gives rigid
end members for the assembly. = Fur ther-

more, if the stiffening flanges are at the pe-

nphely, and ioutwaxdly tmned ag shown in
the present illustration, they serve to house
and protect the ends: of theirods 6 and their
fastenings. ~The arms ‘7 are preferably
formed of refractory -alloy of iron, fash-
ioned to prowvide three radial p103ect10ns T,
8 and 9, preterably equally .spaced and ex-
tending from. a-common center, -each of said
arms: belno pierced by an apertme adapted to

" Teceive-one of thevods 6. When'in operative

position upon: the rotor two of the arms 8
and 9 project into the space between adjacent

dises 4in such -position that two of the rods

6 may extend through their apertures -to
rigidly hold the third arm 7 extending ra-
dially beyond the- pellphery ‘of the disc 4.
The mdmlly projecting arms or crushing ele-
ments 7 are arranged in stralohf Iows, whrb
are cucumferentmlly spaced and longitudi-
nally staggered sets, preferably, and as here

shown, eqmlly spaced c1rcumferentmlly"

Each row consists  of ‘spaced arms and ex-
tends, in‘the present example; half the length
In the drawing, T have qhown

proportions of the ma chme

With this arrangement of arms there will
be provided, thn the rotor is in motion, a
subqtfmtla]ly continuous supporting surface,
the circamference of which is conventwna]lv

mdlcated by the dotted:line 10 in Figure:1.:
When the rotor is-at speed the surface thus -
generated will substantially support, or float,

the- materml under reduction, holding ‘it in
suspension and in freely moblle cond1t10n in
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the reducing chamber 11 of the housing 2.
Reduction of the material will be affected by

the action of the arms 7 as they revolve

against the surface of the mass, and the action

being a steady and uniform one, a uniform .

product will result. The relation of the rotor
with its engaging elements 7 to the housing 2
is such that the material under treatment is
reduced principally by the action of the arms
7 as they strike the mass, as distinguished
{rom its being dragged down into and crushed

between the rotor and opposing elements, as-

in the usual type of crushing machine.
The housing 2 is above and encloses sub-

5 stantially the upper half of the rotor, and con=
taing the reducing chamber 11 in which the-

principal reducing operation oceurs. - The
housing 2 has the end walls 12 secured to the
base frame, and joined together at the rear-

+ ward side of the reducing chamber by the cas-

ing plate 18 and the hopper plate 14. - At the
forward side of the housing 2, the end walls
12 are held by the draw bolt 15 from which
ig-suspended a plate 16 to close the forward
side of the reduction chamber. A gooseneck
bracket 17 attached to the lower side of the

plate 16 is engaged by the rotary adjustment.

gerew 18 threaded into a suitable aperture in
the main frame. Manipulation of the screwl8
affects the adjustment of the lower edge of
the plate 16 towards and from the rotor. -A
plate 19 serves to close the upperside of the

reducing chamber 11 and to intercept flying.

iragments of material thrown off by the rap-
idly revolving rotor. Where hard material
is being reduced, and the interior surfaces of
the housing 2 are exposed to the abrasive ac-
tion of fiying fragments coming from-the
mobile mass held in the reducing chamber by
the action of the rotor, they are protected by
suitable lining plates formed of any suitable
material such as, for example, a refractory
alloy of iron, and the plate 16 is protected by
the lining 20 having at its lower edge a shelf
21. The upper surface of the shelf 21 ex-
tonds along lines which are substantially ra-
dial to the rotor, to points in close proximity

with the path of rotation of the ends of the

arms 7, and forms an abutment which engages

advancing material and acts to prevent the

passage of oversize fragments downward
from the reducing chamber into the lower
part of the casing under the action of thero-
tor and its reducing arms 7, and so insures a
floating condition of the material upon and
above the rotor. e ,

The casing is closed beneath the rotor by a
semi-cylindrical screen, concentric with and
in close proximity to the path of travel of the
ends of the arms 7, and this screen is'adapted

to prevent the fully reduced material to pass:

out of the casing and to retain the small per-

centage of oversize fragments which may .
- have passed down through the rotor and are

too large to pass through the screen, within

1,681,779

the influence of the arms 7. This screen may
take various forms, but, preferably, is formed

of a seriesof longitudinally disposed bars 22,

the spacing of which determines the size of
the maximum fragments of the product.

Obviously, the fragments of material fall-
ing upon the rotor immediately in the rear

of one of the reducing arms 7 will continue
to fall until intercepted by the following arm,
the depth of this penetration of the surface
10 being proportionate to the interval of
time elapsing betiveen the passage of one arm
and the arrival of the succeeding arm: In
other words, the depth of penetration varies

inversely as the speed of rotation. It is also. ©

obvious that the depth of penetration, for a
given speed .of rotation, will depend upon

the spacing of the arms 7 upon the rotor, and-
that the depth of penetration of the support-
.ing surface will have a direct bearing upon

the size of fragments into which the.material
under reduction will be broken, the-action
being somewhat analogous to that of a cor-
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rugated roller, the maximum size of the frag- -

~ments into which the material under reduc-
tion will be broken:depends upon the ad-

justment of the abutment 21 relative to the
path of the arms 7, combined with the depth
of penetration of the supporting surface 10
by the unbroken fragments of material... The

speed of rotation of the rotor must be suffi-

clently rapid to fracture the material under
reduction, without being fast enough to pul-
verize it, and this speed must be determined
by the character of said material. For ex-
ample, to reduce large fragments of moderate
Iy hard bituminous coal, the rotor should be
given  a peripheral speed of ‘not less than
eighteen hundred (1800) feet per minute. If
a relatively coarse product is desired it -is
apparent. that the depth.of penetration of
the supporting surface 10 of the rotor can be
increased only by increasing the distance be-
tween the radial arms 7 circumferentially
of the rotor. The maximum: spacing of the
arms, consistent with perfect rotative balance
of the rotor, is that illustrated in the drawing,
half the circumference. Experience has dem-
onstrated, however, that when the widely
spaced rows of arms.extend the entire length

of the rotor, the machine is subjected to high--
ly objectionable shock and vibratory strain,
“and smoothness of operation can be obtained -
without detracting. from the efficiency of the-
-machine, only by the breaking up of the lon-
gitudinal rows of arms and dividing the cir- -
~cumferential space in the manner shown in.

Figure 2. It is obvious. that for larger ma-
chines, the same operative results might be
obtained by a greater number of rows -of
arms and by a different longitudinal arrange-
ment of successive rows. el

By the arrangement of parts above de-
scribed, I have produced a highly efficient

crushing apparatus adapted; at a single oper- -
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ation, to reduce relatively large fragments of
material to uniform fragments of smaller
size without the productlon of excessive pro-
portions of extremely small or ﬁne material,

What I claim isz

1. In a crushing rachine comprising a cas-
ing and a rotor within the casing, said rotor
comprising the combination with a shaft and
a plurahtv of concentric discs fixed to said
shaft in spaced relation longitudinally there-
of, of radially projecting arms arranged in
10110 itudinally extending rows equally spaced
mrcumferentmlly of the rotor each Tow ex-
tending half the length of the rotor from the
end oppos1to the ad]acent row as and forthe
purpose set forth.

2. In a crushing machine comprising a cas-
ing and a rotor within the casing, caid rotor
comprising the combination with a shaft and
a plurality of concentric discs fixed to said
shaft in spaced relation longitudinally there-
of, of radially projecting arms arranged in
long eitudinally extending rows equally sp‘med
cucumierentmll} of the Totor each Tow ex-
tending half the length of the rotor from the
end oppos1te the admcent row, the arms of
each row positioned inreach adjacent space be-
tween the dlqcs as and for the purpose set
forth

A rotor for crushing machines of the

claﬂs described; having a plurality of crush-
ing elements spaced from one another in lon-
<r1tud1na1 rows, saild rows being disposed in
c1rcumierent1a11y spaced relation to one an-
other, the adjacent rows being disposed in
different longitudinal zones of “the rotor.

4. A rotor for crushing machines of the
class described, having a plurality of crush-
ing elements spaced from one another in lon-
gitudinal rows, said rows being disposed in
equally spaced mrcumferentlally spaced rela-
tion to one another, the adjacent rows being

3

disposed ‘in different longitudinal zones of

the rotor. "

5. In a'm
combination of a plurality of discs, cr ushmw
elements arranged between said discs in lon-

gitudinal rows, said rows being disposed in

mrcumierentmlly spaced relation to one an-
other, the adjacent rows being disposed in
different longitudinal zones of the rotor, and
means for securing said dises and crushmcr
elements together to form a rotor.

machine of the class described, the 43

6. In a machine of the class described, the

combination of a series of discs, the end dizcs
of the series being cup-shaped, crushing ele-
ments arranged between said- discs in’ longi-
tudinal rows; said rows-being disposed in cir-
cumfercntnlly offset-and 1ong1tud1nally stag-
gered relation to one another, and tie rods
havm,g their ends housed within said eup-
shaped  end discs' to’ secure said dises and
crushing elements together'to form a rotor.
7. In a crushing machine of the class de-
scribed, a rotor comprising a shaft, and rows
of radially extending crushing arms sup-
ported by said shaft, said rows comprising
series of said arms ahaned in the longitudinal

'dlrectlon of said sh‘litt each successive teries

in the longitudinal du‘ectlon of: said -shaft
being stag frered relative to the preceding se-
ries. ;

8. In a crushing machine of the class de-
scribed, a rotor comprising a shaft, and rows
of radially extending crushing arms support-
ed by said shaft, said rows comprising series
of said arms ahoned in the loncutudmal di-
rection of said sh‘mtt the arms of each suc-
cessive series in the. longitudinal : direction
of said shaft being at 11trht angles to the
arms of the precedlno series.

In teetlmony Whercoi I have hereunto set

iy hand
STANLEY F. OSSING.
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