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To all whom it may concern.:

Be it known that I, Josuer M. ScauTz, of
the city of Minneapolis, county of Hennepin,
and State of Minnesota, have invented certain
new and useful Improvements in Rotary
Breakers, of which the following is a specifi-
cation.

My invention relates to machines for crush-
Ing, shattering, breaking, and pulverizing
hard substances, and particularly rock and
lump materials. |

My 1nvention has special reference to that
~class of machines wherein a heavy rotary
member provided with projections is relied
upon ftor crushing the material: and the ob-
Ject of my invention is to provide a machine
of this class which shall in all respects take
the place of the common vertical gyrating-
head rock-crushers that are extensively used
for crushing and breaking various kinds of
rock and ore.

The particular object of my invention is to
provide a rotary breaker of large capacity
and adapted for the heaviest kinds of work,
but which may be operated with the expendi-
ture of much less power than is commonly
employed for driving the ordinary crushers
and breakers of equal capacity.

Another object of my invention is to pro-

vide a rotary breaker of small height, where-
by the usual elevators are dispensed with.
My invention. consists generally in a rotary
breaker comprising a shell or casing similar
to a hollow cylinder in shape and having a
teed opening or chute in its side, in combina-
tion with a grating provided in the lower part
of the casing and a solid metal cylinder or
roll arranged within the casing and nearly
hilling the same and provided with a plurality
of tangentially-arranged bars or projections
adapted to strike substantially tangential
blows with their ends to break and shatter the

rock at the foot of said chute; and my inven-

tion further consists in the various details of
construction and in combinations and parts,
all as hereinafter described, and particularly
pointed out in the claims.

The invention will be more readily under-
stood by reference to the accompanying
drawings, forming a part of this specification,
ancd In which— |

Higure 1 is a plan view of a rotary breaker
embodying my invention. Fig. 2isa vertical

longitudinal section of the machine, the brealk-
ing or shattering roll being shown in full
lines; and Fig. 3 is a transverse vertical sec-
tion on the line 2 » of Fig. 2.

The machine illustrated is that which I em-
ploy for crushing large chunks or blocks of
limestone and similar rock. Obviously such
a machine must possess stability, and as the
speed of the rotary breaking or shattering
cylinder, which usually exceeds & ton in
weight, approximates fifteen hundred revolu-
tions per minute it is most desirable that
the machine be made in few parts and those
of simple, strong, and compact construction
and arrangement. 1 therefore prefer to
make the machine practically from three ele-
ments or members—the base, the top, and the
breaking-cylinder. The base comprises the
lower partof the machine-casing, the machine-
chute, the wide-flaring base parts, and the
shaft-bearing pillars. The top is the semi-
cylindrical heavy upper part of the casing
and contains the upper part of the feed-chute.
The breaking or shattering cylinder or roll
comprises a solid metal cylinder and s long
shaft whereon the same is mounted and which
has ample bearing in said pillars. |

Referring now to the drawings, it will be
seen that the end walls 2 2 of the lower part
of the casing extend to the bottom line of the
machine-base. Upon their inner sides these
are provided with the curved ribs 3 3 to carry
the heavy grating 4, which is preferably
made in sections and occupies the bottom of
the casing. The bars 4 of the grating are
tapered in cross-section, as shown in Fig. 3,
and their upper edges 4" are preferably in-
clined, making them tooth-like to catch the
shattered material. In its forward part the
casing is provided with the heavy inclined
wall or seat 5 for the heavy steel block or
breaking-plate 6, inclined at about forty-tive
degrees, and which rests against the acdjacent,
orating. |

8 1s a heavy rib extending across the back
of the casing, which holds the grating from
sliding on the ribs. 3. No screws, bolts, or
pins need be or are employed for holding the
sectlons of the grating or the breaking-plate,
as the weight thereof and the force of the Hy-
ing material striking thereon are sufficient to
prevent their displacement. The breaking-

plate constitutes the foot of the feed-chute,



and the surface 7 of the chute above the IJldte ’
is in the same plane with the surface of the

plate 6. The machine is usually placed over
a hopper, into which the material drops from
the grating in the casing.

The upper and lower parts of the casing
are preferably provided with integral hinge-
lugs 9 and 10, that are pivoted by the heavy
pin 11, and the upper part of the casing jolns
the lower part on the line 12, resting thereon.
The front of the upper part or top 13 of the
casing is provided with the inclined chute-
bottom 14, ]

ush with the sarface 7, in order to
provide for regulating the quantity ot mate-
rial to be fed to the roll. The other wall of
the chute may be constituted by the adjust-
able gate 15, which in such cases is fastened
upon the cross-rib 16 of the top. The side
walls 13’ of the top are directly above the
lower walls of the casing, and to provide a
turther and larger breaking -surface there
may be placed in the top the longitudinally-
grooved inner casing-plate 15, curved to con-
form to the top and providing an inner grind-
ing-surface 18.
upon the rib 8 of the lower part of the ma-
chine, while the rib 16 serves to prevent 1tS
dropping down at the front end. The lining
18 is also held by a number of bolts 19 to pre-
vent its falline in case it is cracked or frac-
tured.

90 represents washers arranged between
the lining 18 and the casing 13 to prevent the
escape of dust. In this connection it should
be noted that the joint between the top and
bottom parts of the casing is made by plan-
ing the surfaces thereof along the line 12,
making a dust-tight joint. The only other
joints about the machine are those about the
shaft 22, where it extends through the side
walls of the casing, and these are made tight
by the packing boxes and glands 23, which
prevent the discharge of dust from the casing.

The base extensions 24 carry the integral
pillars 25, at the tops of which are the heavy
shaft-bearings 26 26 for the shaft 22. The
pillars are hollow, as shown, and contain large
quantities of oil, which 1s elevated to the
shaft by the chains 27. The bearings are ar-
ranged close to the ends or side walls of the
casing and are alone depended upon for hold-
ing the shaft—that is, the shaft has no actual
bearings in the casing. I provide a small pul-
ley 28 on each end of the shaft, securing a bet-
tor result with the two-belt drive than from
the single-belt drive, the shaft being thereby
relieved from torsional strain. On the shaft

and within the casing is the large shattering
or momentum cylinder 29, keyed to the shaft.
This drum is of such length as to completely
fill the casing, and its speed of rotation 1s so
great as to exclude particles from the cracks
or spaces between its ends and the sides of the

In such cases this plate rests
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casing. It will be noted that the shaft 1s ec-
centrically placed with relation to the sub-
stantially cylindrical casing and that the pe-
ripheral space between the drum and the grat-

ing and lining has the form of a volute. This

arrangement is of especial advantage with the
lining 18, as the constantly-decreasing space
between the roll and the lining makes possi-
ble the further reduction and crushing of the
particles during the entire revolution ot the
voll. The drum or eylinder is of solid metal
throughout, with the exception of a plurality
of pockets 31 provided therein and occupy-
ing tangential position with respect to the
shaft 22. The pockets, as shown best in I1g.
9. are arranged in staggered or spiral lines,
and in these I place the heavy square chrome-
steel breaking or shattering bars 32. Differ-
ences of length in the bars are corrected by
plates or washers 33, placed in the bottoms of
the pockets, so that the faces of the bars are
equidistant from the center of the cylinder.
The under or forward side of each pocket 1s -
provided with a recess 34, and for each bar |
provide a heavy set-screw 35, which, being
turned out beneath the bars, jams each in its
pocket. The tendency of the screws is to
turn out, and therefore the vibration of the
machine tends to tighten the bars 32 in the
pockets rather than loosen them.

The pockets and bars, which are here de-
seribed as tangential, are not tangential to the
periphery of the drum, the bars projecting at
something more than a tangent. They are,
however, tangential to a minor circle passing
through their bases, this circle being concen-
tric with but of less diameter than the pe-
ripheral circle of the roll or drum. The long-
est, axis of each bar, moreover, is perpendicu-
lar to a plane passing through the center of
the drum and coincident with the chord of a
segment of the peripheral circle. The bars
being arranged in this manner strike blows
with their square ends, and as they are seated
in the solid drum each blow of each bar of the
stagoered rows is backed by practically the
enﬁire weight and momentum of the drum or
roll. *

" The operation of my machine is as follows:
The parts being assembled as shown, the cyl-
inder, with its large number of bars, is set
into rotation and is soon brought to its nor-
mal speed, approximately fifteen hundred rev-
olutions per minute. The machine 1s then
ready to receive the material to be broken,
being usually in large lumps, blocks, or pieces
which are dumped or thrown into the feed-
chute. As a rock passes beneath the gate 15
and slides down over the breaker-plate 6 1t 1s
struck by the flat end of one of the bars.
The blow struck is prodigious by reason of
the great weight and the momentum of the
revolving mass and because the stroke is a di-
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rect one, beuw made by an end blow of the
hammer on the lump of material which has
been delivered on the breaker-plate, and the
rock instead of being crushed will be instantly
burst and sca,ttered leaving but little work
for the next bar or bm% to do. The broken
material is thrown back onto the grating and
passes through the same. If the broken ma-
terial contains any chunks that are too large
to pass the grating, such chunks will be caught
by the bals and thrown upward against the
lining 18 and there shattered and Ieduced 1n
the constantly-decl easing space between the
roll and the lining. From thence the broken
material will be whirled around past the block

6 and deposited on the grating. The weight
of the brea,luna‘-cyllndel with its hammers or
bars, is so great that while rotating at a high
speed its center of gravity is not distur bed by
the interference of a heavy rock upon the
breaking - plate, and the machine operates
nmselessly and with almost imperceptible vi-
bration.

The bars 32 are extremely hard and wear
for a long time; but when they become worn
the top of the machine is lifted to expose the
rotary member, after which the bars are re-
moved and more washers are placed beneath
them.

It will be noted that the bars are 1n each
case backed by a heavy mass of metal, and
as the bars are staggered there is no danoer
of the roll being cracked by the reaction from
the hammer-—blows

Having thus described my invention, Iclaim

asnew a,nd desire to secure by Letters Pa,tentm

1. The rotary breaker comprising a hori-
zontal cylindrical shell or casing h.:wma' a,
feed-chute in its side and having a oratmo in
its bottom, in combination with the shaft ex-
tending throuﬂ'h the casing, the heavy solid
metal momentum-xoll plOVldBd upon said
| sha,it and extendmﬂ' between the ends of said
casing and a plulahtv ot staggered rows of
tdnuentml hammer projections upon sald roll,
Subgtantlally as described.

2. The rotary breaker eomprlslnﬂ a hori-
zontal cylmducal shell or casing having a
feed - chute 1in its side and pr 0v1decl with 3)
grating in its bottom, in combination with the
shaft—supported meta] momentum-roll revolu-
~ble within the casing, a plurality of spiral
rows of hammer-bars each tangentially ar-
ranged in said roll, and the breaker-plate in
said casing at the toot of said chute, substan-
tially as described.

3. The rotary breaker compmsmw a hori-
zontal cylindrical shell or casing having a
feed-chute in its side and pmmded with a
breaker-block at the foot of said chute, in
corabination with a curved grating extending
from said block across the bottom of the cas-
ing, a corrugated lining provided in the top

of sald casing, a shaft extending through the
casing, the bearings therefor, a roll mounted
on said shaft within the casing, and the flat
faced or ended hammer- b.:ustanﬂentmllgr fixed
in said roll and therewith nearly filling said
casing, substantially as described.

4. The rotary breaker comprising a hori-

zontal cylindrical shell or casing hwmﬂ a

feed-chute inits side, provided with a breaker-
plate and a grating in its bottom and having
an mternally couuoated top,-1n combination
with an eccentrlcally placed shaft having suit-
able bearings, a heavy roll on said shaft with-
in the casing provided with spiral rows of
pocketsin its periphery and hard-metal ham-
mer-bars secured in said pockets and project-
ing tangentially from a minor circle of said
IOH substantially as described.

5. The rotary breaker comprising a hori-
zontal cvlmdrlcal shell or casing h.;wmﬂ a
feed-chute inits SIde, provided with a breaker-
plate and a grating in its bottom and having
an mterndlly-cm ruﬂated top, 1n combination

‘with an eccentmcallv placed shaft having suit-

able bearings, a hecwy momentum-roll on said
shaft w1thm the casing provided with spiral
rows of pockets and the hardened-steel bars
hixed 1n said pockets and projecting from the
periphery of said roll and adapted for strik-
ing relatively tangential blows, substantially
as described.

6. The rotary breaker comprising the
breaker - casing provided with an inclined
breaker-plate, in combination with a horizon-
tal shaft, palallel with said plate and having
suitable bear; ings, a heavy metal roll pr ovided
in said casing upon said shaft, means fordriv-
ing the same at a high speed, and staggered
rows of hammer bfus each extending tan-
gentially from the per 1phel y of said rol] sub-
stantially. as described. |

7. The rotary breaker comprising the hori-
zontal cylindrical casing having a feed- chute
In 1ts side and pr ovided with a orating in 1ts
bottom, in combination with the shatt extend-
ing thr oun*h the casing parallel with its axis,
‘bhe bearmcrs for said shatt outside said cas-
ing, the stu ﬂinu—boxes for the shattin the ends
of said casing a,nd the rotary breaker compris-
ing a hemry roll provided with tangential
fixed hammer projections, substfmtmlly as and
for the purpose specified. _

3. A rotary breaker, comprising a substan-
tially cylindrical case, in combination with a
shaft arranged eccentrically in said case and
having bemmus upon the exterior of said
case, a solid metal breaker-roll of relatively
great length and diameter mounted upon said
shaft within sald case and provided with a plu-
rality of spiral rows of tangential pockets in
its periphery, the longest axis of each pocket
being perpendicular to a plane including the
ax1s of said roll, hard-metal hammer-bars ad-
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justably secured in said pockets and project-
ino from the periphery of the roll, a feed-
chute for said cylindrical case, and an inclined
breaker block or plate arranged at the base ot
said chute, whereon the material is shattered
by the end blows of said hammer-bars, sub-
stantially as described. |

In witness whereof 1 have hereunto set my
hand, this 13th day of January, 1903, at Chi-

' cago, Cook county, 1llinois. -

JOSEPH M. SCHUTZ.
In presence of—
K. . VREELAND,
C. G. HawLey.
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