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To all whom it may concern
Be it known that we, P. W. GATES and D.

R. FRASER, of Chicago, Cook county, State of |
lating breaker C,which has two convex break-
“ing-surfaces that taper or converge to a point

Illinois, have invented a new and Improved
Stone-Breaker; and we do hereby declare that

the following is a full, clear,and exact descrip- |
- proaches very near the sides of the hopper at

tion thereof, reference being had to the accom-
panying drawings, making a part of this speci-
fication, in which— |

Figure 1 is an elevation of one side ot our
improved stone-breaker. Iig.2isa planview,
Fig. 3 is a longitudinal section taken in a ver-
tical plane through the machine, with the yoked
lever and connecting-rod omitted. |

Similar letters of reference indicate corre- |
or serrated, and these surfaces may be made

- sponding parts in the three figures.

This invention relates to certain novel 1m-
provements in the eonstruction of machinery
for breaking stone or¢rushing quartz-rock, the
object of the invention being to obtain a dou-
ble-acting osecillating Lreaker which, when 1t
is arranged within a flaring hopper, will per-
form the crushing operation atevery stroke,
and at the same time be self feeding and dis-
charging to a considerable extent, as will be
hereinafter described. | )

To enable others skilled in the art to under-
stand our invention, we will describe its con-
struction and operation. | |

In theaccompanying drawings, A represents
a hopper, which is composed of two vertical
sides, @ a, and two curved sides, b b, which
latter are inclined so as to leave a contracted
discharge-opening, ¢,at the bottom of the hop-
per and a wide mouth at the top of the hop-
per. ~ |
The two sides ¢ ¢ of the machine form 1ts
frame for supporting at one end the eccentric
driving-shaft d and the concaves b . These
two concaves are made of sufficientstrength to
resist the strain upon them during the opera-
tion of crushing, and they are provided with
back supports, B B, which are guided between
parallel ledges ¢ ¢ projecting from the verti-
cal side plates, @ «. It isintended to fix these

concaves to said plates ¢ ¢ by means of bolts
passing through horizontal slots, so that when
the bolts are loosened the concaves may bead-
justed nearer to or farther from each other for
crushing or reducing the stone to therequired

degree of fineness.

"provisiou in the machine, although the two

concaves may be permanently secured in place.
Within the hopper « is arranged the oscil-

at e, giving a wide rounded base, which ap-

and nearits lowest point,or pointof discharge,
while at and near the upperend orapex of the
breaker a wide space is left on each side, to al-
low the rock to enter freely between the crusb-
ing-surfaces and gradually work its waydown-
ward toward the discharge-aperture ¢ as i1t 18
reduced.

- The surfaces of the breaker are corrugated

up of steel strips properly secured 1n place, so
that when worn out they can bLe renewed at

pleasure. |

- The trunnions 2 % of the oscillating breaker
C have their bearing in the side plates, ¢ «,
and project from the sides thereof sufficiently
far to receive eyes whieh are formed on- the
ends of a yoke-lever, G, as shown 1n Figs. 1
and 2. This lever is keyed rigidly to the trun-
nions & &, and its arms are united in the form
of an enlargement at G, to which latter the
upper end of a connecting rod or pitman, &, is
pivoted by a horizontal transverse pin,/&’. The
upper end of the pitman % is fitted to work in
a recess in the enlargement G’ of the yoke G,
and the lower end of this pitman is attached
to an eccentric, d/, ¢f the driving-shaft d, as
shown in Figs. 1 and 2.

By constructing the lever G in the form of
a yoke it can be driven by one pitman ar-
ranged in the center of the width of the ma-
chine, and it will act upon both ends of the
breaker alike, so as to prevent the latter from

‘being twisted or strained during the operation

4

of erushing rock. |

If desirable, a fly or balance wheel, J, may
be applied on the driving-shaft d to equalize
the movements of the breaker. |

By means of the oscillating breaker herein
described, arranged within a hopper having
concave sides, we obtain a double-acting ma-
chine with two crushing-passages, terminating
in a common discharge-passage. The rock is
parted over the apex e, and descends on both

We preter to make such | sides of the breakerinto converging passages,
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whicharcalternatelyincreased and diminished
in width as the breaker oscillates toward and
from the concaves. The peculiar form of the
breaker causes it to press, grind, and force the
particles or lumps of rock downward at the
bzltlme time, thus discharging the rock very rap-
1dly.

If desirable, one of the concaves a may be
moved closer to the breaker than the other, so
that the rock which passes down one passage
will be finer than that which passes down the
otherside. Thisadvantage is incidental to the
double-acting breaker.

We are aware that double - acting quartz-
crushers have been used before our invention,

which consisted of apartially- -corrugated cyhn«_

der supported by a concentric shaft and ar-
ranged tooscillate betweentwoconcaves, which
discharged into a chute leadingoutof one side
of the machine; but it will be seen by reference
to Figs. 1 and 3 of the drawings that no part
of the acting-surface of the breaker C 13 con-
centric Wlth its axis of motion. TIfor this rea-
son the stones which pass between the crush-
ing-surfaces will be subjected to a crushin g ac-
tion,as well as to a rubbing or grindingaction.
The curve of each side of the crusher increases
1n distance from the axis of motion thereof as
it rises to form the ridge e, so that the upper
portwn of the crusher above the axisof motion
18 considerably elongated, while that portion
which 1s below this axisis shortened. Itis this
- peculiar form of erusher which distinguishes it
from a right cylinder moving about a concen-
tric axis. In the former 1nstance the erushing-

surfaces approach the concaves during the act |

of breaking the stone, and that portion of the
crusher which is below the axis of motion serves
to torce the broken stone directly through the
discharge-opening ¢ and pl.eveuts 1ts accumu-

lation at this point. In the latter instance the
crushing-surfaces always remain at the same
distance from the concaves. The direct dis-
charge-opening ¢, extending the entire length,

or nearly so, across the bottom of the hol)per
will allow the broken stone which has passed
between the crushing-surfaces to be forced di-
rectly from the machine by the eccentric ac-
tion of the bottom of the crusher, as above
rmentioned.

With regard to the mode of oscillating the
crusher C, we will state that it is important to
have a free and unobstructed space leading
into the hopper, so that the large stones sha,ll
not become clogged in their passage into it.

This ean only be done when a double-acting
crusher is used by taking hold of it at its ends,
for which purpose a yoked lever should beem-
ployed which will act upon both ends of the
crusher simultaneously, in order to give a uni-
form pressure and to prevent twisting and un-
due strain upon one end of the cmsher more
than upon the other.

The crusher C operatesagainsttwoconcaves
of the hopper, and its action upon the stoneis
the same in its back as it 1s in its forward
movement, and hence it 1s a double-acting
crusher. The ovate form of the erusher is pref-
erable to any other, we think, as it presents a
parting-ridge at 1ts top; but in some caseswe
shall make the crusher in its transverse sec-
tion a true circle and locate the journals npon
which i1t oscillates below the center of that ¢ir-
cle. This construction will, to a certain extent,
both ¢rush and grind in the manner that the
cam or ovate form of crusher does. It isthe
placing of the journals below the center of a
square, rectangular, or any other geometrical
figure which would inclose the crasher in its
transverse seetion circumferentially that con-
stitutes the leading part of our invention—

“that 1s, in connection with the double- -acting
~character of the crusher.

Having thus described our invention, what
weclaim asnew, and desireto secure by Letters

Patent, is—

1. A double - abtmw osclllating crusher, C,
which has its JOHI’H‘l]S arranged below the cen-
ter of a square, rectangular, or any other geo-
metrical figure which would inclose its trans-
verse section circamferentially, substantially
as described. |

2. Constructing a double-acting oscillating
crusher, U, which has its journals located as
described, with a ridge, ¢, at it highest point,
for dividing the material to be crushed and
ground 1in its passage into the machine, sub-
stantially as described.

3. The arrangement consisting of the yoke
(x, which takes hold of both ends of the shaft
of the crusher outside the bearings of said
shatt and 1s worked by one crank, the double-
acting crusher, and the donble-wncave hop-
per, substautmlly a3 .cmd for the purpose de-
scribed.

P. W, GATIS.
D. R. FRASER.
- Witnesses:
J. W, TAYLOR,
W. L. CHASE.
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