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"UNITED STATES

PATENT OFFICE.

GEORGE RAYMOND AND ALBERT RAYMOND, OF CHICAGO, ILLINOIS.

" ORE-CRUSHER.

SPECIFICATION forming part of Letters Patent No, 464,088, dated December 1,'1'891.
Application filed May 4, 1890, Serial No. 342,539, (No model.) S

To all whom it may concern: -~
Beitknown that we, GRORGE RAYMonD and

States, residing at Chicago, in the county of
Cook and State of Illinois, haveinvented cer-
tain new and useful Improvements in Ore-

-Crushers, of which the following is a specifi-

cation. :

Our invention relatés to a machine for
crushing ores or other materials wherein a
crushing-head operates in conjunction with a

“casing to crush the ore or other material be-

tween them.

More specifically stated, our invention re-
lates to a crusher wherein an upright shaft
carriesononeend a crushing-head surrounded
by a casing to confine the material, the other
end of said shaft being caused to gyrate. The
crushing-head is left free, and the material
falls between the head and surrounding cas-
ing and is crushed between their opposing
surfaces, the material itself forming a’ful-
crum over which the head rocks, and the ma-
terial, when reduced, dropping out at the bot-
tom of the crushing-chamber.

In one form of construction we employ a
suitable base, on which are mounted vertically
in proper bearings two shafis, on the lower
ends of which are driving - gears enmeshed
with pinions carried upon a rotating shaft,
and near the middle of said upright shafts
are provided enlargements to form eccentrics
whichoperate within sleeve-bearingson either
end of a driving-beam, and the latter is pro-
vided between the eccentrics with a suitable
bearing to receive the end of the crushing-
shaft, a hollow column extending centrally
above the base and through which the crush-
ing-shaft is passed,an annular frame formed
integrally with or bolted to the hollow col-
umn and having on its interior a lining to
form the crushing-surface surrounding the
crushing-head carried upon the upperend of
the crushing-shaft, and ahopperin which the
material- is placed and from which it feeds
down -by gravity into the erushing-chamber.
The driving-beam is preferably suspended
by means of rods depending from the hollow
column, and theserods are made adjustable, so

50 as to raise or-lower the crushing-head,where-

by to regulate the fineness of the material

on line 33 of Fig. 1.

crushed. We also prefer to make the erush-

ing-head in the forin of the frustum of a .

globular body where fine crushing is de-

‘sired; but where only coarse work is to be

done the crushing-head may be in the form
of a frustum of a cone and surrounded by a
casing whose walls are in the form of: the frus-
tum of two cones joined at their smaller ends.
In another form of construction the head is
mounted on the lower end of theshaftand its
other end is gyrated. .

In the accompanying drawings, Figure 1 is
an end elevation of the machine. - Fig. 2 isa
side elevation. Fig. 3 is a vertical section
Irig. 4 is a plan below
the line 4 4 of Fig. 2. Fig. 5 is a-séctional
detail taken on line 5 5 of Fig. 2. Fig. 6 is
the same on line 6 6 of the same figure. Fig.
7 is a plan view of the driving-beam. Fig.$

is a sectional detail showing the crushing-.
head of the machine in modified form. Figs.

9 and 10 are respectively side and sectional
elevations of a crusher, in which the crush-
ing-shaft is geared at its upper end and the
head and erushing-chamber are at the lower
end of the shaft; and Fig. 111is a cross-section
of the upper part of the crusher shown in
Figs. 9 and 10 and taken at a right angle to
Fig. 9. ' .

In the drawings, Figs. 1 to 8, inclusive, A
indicates a suitable wooden or iron base, upon
which is mounted a rotatable driving-shaft
B, carrying pinions 0 b, a pulley B’, and a

‘balance-wheel. Mounted upon this frame
-are the bearings C C to receive the eccentric-

shafts D D, the eccentric portions thereof be-
ing marked d*d. The upper ends of these
shafts are carried in bearings E E, formed at
the base of a hollow column F, which is sup-
ported by the uprights G, which are made
separately from the hollow columnn, as shown,
or formed integrally therewith.

H H represent suspending rods or bars

whose upper ends are passed -throvgh aper-
tured Iugs H’ and have the securing and ad-
justing nuts 2. These rods pass downwardly
through openings in the hollow eolumn, and
theirlower ends are passed through apertures
in the driving-beam I. 'This beam is particu-

larly shown in Figs. 3 and 7 of the drawings
and is a skeleton casting having formed cen-
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.shown in the preceding figures.

.stance are secured with the shaft itself.

‘brate with  the. shaft.

P ' 464,083

trally thereof a box I’ and at each end thereof
bearings to receive the eccentric portions dof
the shaft D. ‘

J represents the crushing-shaft, whose
lower end is seated within the box I’ and
preferably surrounded by a bushing j. The
upper end of this crushing-shaft projects
above the top of the eolumn F and bears
thereon a crushing-head K, which is prefer-
ably made separable from the shaft, so that it
can be replaced when ' worn, and which may
have a smooth or corrugated surface, as de-
sired.

L isan annularframe, which may be formed
integrally with or bolted to the upper part of
the column, and which is provided with the
lining M to form a crushing-surface,and N is
a hopper from which the material is fed.

By referring to Figs. 5 and 6 of the draw-
ings, it will be seen that the annular frame L
is connected to the central column by means

.of the ribs [, which will preferably be thinned
off on their upper surfaces, as clearly shown

in Fig. 5, to prevent lodgment of the mate-
rial and providing the discharge-openings L’
between them. An annular receptacle or bin

. O-surrounds the column and will be provided

with one or more discharge-spouts O’ for the
discharge of the crushed material. This re-

ceptacle is cast in separable pieces, as shown

in Fig. 2, 80 as to be bolted around the col-
umn, and the spout or spouts are cast inte-
grally with the sections. The form of crush-
‘ing-head K shown in Fig: 3 is adapted to fine
crushing and is substantially in the shape of
a frustum of a sphere, and the surrounding
casing hasconcave walls corresponding there-
to. The form of crushing-head shown in the
remaining figures and particularly illustrated
in Fig.8 is in the form of a frustum of a cene
and is adapted to the crushing of large stones
by making the surrounding casing flaring at
the top, the finer reduction taking place as
the material is discharged. .

In Figs. 9,10, and 11 of the drawings a
crusheris shown in which the crushing-cham-
ber is.arranged at the base of the machine,
and the-shaft has the crushing-head provided
.also at its lower end and its upper end is gy-
rated by means of the driving-beam, which is
operated by substantially the same gearing
The driv-
ing-beam in this ease issupported by the eol-
umn F; but the shaft is hung by the rods H,
connected to the lugs H’, which in this in-
The
upper ends of these rods are connected to a
head-block H’’, which has a ball-and-socket
bearing, as shown at 7/, Figs. 10 and 11.
This bearing permits the rods to rock or vi-
In this construection
the hopper N surrounds the lower end of the

column F and the material may discharge

into a.suitable receptacle or spout beneath
the machine. The principle involved in the
use of the two construetions is precisely the

same and the structural adaptations are only
veryslightly different. Weregard both forms
as being substantially the same a.n‘d theyefore
equally within the scope of our invention.
In operation the material is placed within
the hopper and falls down by gravity be-
tween the crushing-head and the annular

lining. The driving-shaft being put in mo-

tion, the eccentrics will cause the driving-
beam to gyrate and impart a corresponding

motion to the end of the crushing-shaft oppo--

-

site the head. The other end of this shaft

carrying the crushing-head being left free, it
will “center itself within the crushing-cham-
ber, and the material falling down between
its surface and the surroundinglining will be
crushed on either side of the head. This re-
sults from the fact that the material in.work-
ing its way down after being partly redueed
will be wedged between the 10wer.end of,,"che
crushing-head and the surrounding.casing,
and as the shaft is moved this material forms

e AR

a fulcrum over which the crushing-head -

rocks, thus further reducing the material

forming the fulerum, while at the same time

the upper end of the head forms the initial
reduction by impinging upon the coarser ma-
terial between it and the surrounding easing,
and the lower end crushes the material on

_the side that part of the head approximates.

.

This construection and methdd .o'f,working :
secures important.advantages, which may be |
summarized as- follows: The crushing is ef-

fected on opposite. sides of the head simul-
taneously, alternating with the movement of
the lower end of the shaft,and as this move-

ment causes a slight rocking around the ver- .

tical axis of the crushing-head it will there-

fore give a vertical movement to the periph-

ery of the crushing-head at the base suffi-

cient to-prevent the packing or clinging of

_the material where fine crushing is. desired.

It is obyious that the shorter the crushing-
head the greater the leverage will be.on the
material to be crushed, and thatthegreaterthe
diameter of - the head the greater will be the
vertical movement at its periphery.

Of course. we do not limit our invention. to
the details. of construction:of the .several
parts, as variations may be made in the
structural features without departing;from
the spirit-of our invention. The driving-
beam may be operated by means of -a .single
eccentrie. o

We claim—

1. In a crusher, the combination, with an
upright shaft bearing a crushing-head at one
end thereof, of an exterior casing to providea

.chamber surrounding said head, and said cas-

ing and said head being outwardly flared to-
ward the discharge end of the chamber, and
means for gyrating the opposite end of said
shaft, said means comprising a beam movable
in a plane at right angles to the shaft and
gearing for driving said beam, substantially
as described.



2. In an ore-crusher, the combination, with
an upright shaft bearing a crushing-head at
its upper end and having its lower end loosely

- mounted in a bearing carried by a driving-

i 10
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20

beam movable in a plane at right angles to
the shaft, of means for moving said beam and
an annular casing surrounding the crushing-
head whereby to provide a crushing-chamn-
ber, substantially as deseribed. :
3. In an ore-crusher, the combination, with
an upright shaft having a crushing-head se-
cured upon itsupper end, of an annular casing
to provide a-crushing-chamber surrounding
said head, a beam arranged at right angles to
the shaft and having a bearing centrally
thereof to receive its lower end, and eccen-
trics for gyrating said beam in a plane at
right angles to the shaft, substantially as de-
scribed.
4. In an ore-crusher, the combination, with
an upright shaft bearing thereon a ecrushing-

* head, of an annular casing surrounding said

25
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crushing-head to provide an operating-cham-
ber, a driving-beam located in a plane at right
angles to the shaft and having a bearing be-
tween itsends to receive the lower end there-
of, bearings at either end of said beam, up-
right shafts having an eccentric portion
adapted to the bearings in the ends of the
beam and gear-wheels on their lower ends,
and a driving-shaft rotatably mounted par-
allel to the driving-beam and having pinions

464,083 3

enmeshed with the gears, substantially as de-
scribed.

5. In an ore-crusher, the combination, with
an upright shaft bearing a crushing-head at
its upper end and having its lower end loosely
mounted in a bearing carried by a driving-
beam, of a frame-work from which said beamis
adjustably-suspended and means for gyrat-
ing said beam, substantially as described.

6. Inanore-crusher, the combination, witha
base having a driving-shaft rotatably mount-
ed thereon, an upright frame-work whose
body -portion is a hollow columnar projec-
tion, eccentric driving-shafts vertically and
rotatably mounted above the base, a driving-
beam having bearings at its ends adapted to
the eccentric portions of said shafts and a

central bearing, said beam being adjustably

connected tothe frame-work,an upright shaft
having its lower end loosely inserted in said
central bearing and its upper end provided
with 4 erushing-head, and an annular casing
surrounding said head to provide an operat-
ing chamber and having suitable feed and dis-
charge openings for the material, substan-
tially as described. :

GEORGE RAYMOND.
ALBERT RAYMOND.

Witnesses:
C. C. TINTHICUM,
FREDERICK C. GOODWIN.
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