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5 Claims.

My invention relates to an' improvement in

' feeding means for gyratory crushers and has for
one. purpose-the provision of an improved ap-
paratus for controlling the feed of material to a
gyratory crusher. . - :

Another purpose is the provision of improved
feeding means. which shali be integral with or
directly associated with the crushing head.

Another purpose is the provision of a feeding
means or feeding zone located above the crushing
zone, : .

Another purpose'is the provision of improved
means whereby: the movement: and shape of the
crushing head itself is effective to control the
movement of material through a feed zone lo-
cated immediately above the top of the crushing
cavity. ‘

Another purpose is the provision of improved

. means for preventing the acceleration of the
particles‘to be crushed whereby they enter the
crushing zone at low or zero:velocity. :
“Another purposeis the provision of improved
means for metering the feed of the gyratory
crusher in which the crushing: takes place below
the metering zone with a sparsely filled crushing
cavity, and without -any support of the particles
in the metering zone by the particles in the crush-
ing cavity. ‘
Another purpose is to care for the surplus ma-

terial which is not permitted immediately. to

enter the crushing  cavity, and to employ - the
mass of surplus material as a surge body. Other
purposes will. appear from time to time in the
course of the specification and claims.

I illustrate my invention more or less diagram-
matically in.the accompanying drawings ‘where-
in: S
Fig. 1 is a vertical axial section;

Pig, 2 is'a similar partial section on an enlarged
scale, illustrating the feeding zone at the closed
side of the crusher; and :

Fig. 3 Is a'similar: section illustrating the feed-
ing zone at the open side of the crusher.

Like parts -are ‘indicated by 'like symbols
throughout the specification and drawings.

Referring to the drawings, 1 indicates any suit-
able main frame, the details of which do not of
themselves form part of the present invention.
It is illustrated as having an outwardly extending
top flange 2, which receives a supporting ring 3,
having a screw threaded portion 4, to which is
screw threaded the outer bowl wall 5. The bowl
is shown ‘as having an upwardly' and inwardly
conic lower wall 6, and an upper upwardly and

5

a species of box structure, in which are-webs 8,
supporting locking bolts 9, with washers 10 and
nuts . 1." 12 is a bowl liner having inwardly -ex-
tending lugs {3, penetrating through apertures 14
in the bowl wall 6, and held by the bolts 9; which
may for example be U-bolts. i ‘

16 are any suitable apertures in the bowl wall T

.'closed by any suitable closures 17, 18 is a super-
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posed conic deflector conforming generally to the
conicity of 'the bowl wall 1. 20 is ‘a generally
cylindrical * sleeve preferably. formed wunitarily .
with the main frame 1 and having an upwardly
outward extension 2. 22 is a sleeve rotatable
within the bearing sleeve 20, and provided with
a gear 23 located within the enlargement 21, and
in mesh, for example,; with any suitable pinion 24,
on a drive shaft 25, driven from any suitable
power source not herein shown. 26°'is a cover -

for .the enlargement 21, which is provided with

an upwardly spherical bearing member 21, adapt-
ed to receive a correspondingly formed spherical
surface of the lower portion of the head 28.

29 is any suitable crushing mantle, held in posi-
tion : for example by a locking ring 30, screw
threaded to the fixed locking member 31, which
is secured to the top of ‘the head 28 as by bolts

- 32,33 is any suitable upward’ extension -of the
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-l

40

outwardly conic wall 7, the three walls making 55

member 31, to which may be secured any suitable
feed support 34, on the top of which is illustrated
a feed distributing plate 35; aligned with any suit-
able feed chute 36, mounted on the transverse
members 31, which in turn are located in vertical
supports 38, as by the adjusting nuts 39. 40 are
any suitable springs adapted normally to hold the

5 member 3 fixed in position in relation to the main

frame |. B
The details of the machine as so far described

:do not of themselves form part of the present

invention. - It will be observed ‘that the diameter
of the feed distributing plate 35 is as' large as,
or.greater than, the diameier of the inlet to the
crushing cavity defined by the upper edge of the
bowl liner (2. ‘ : ‘

45 is an upwardly and inwardly conic deflector

2 member, mounted upon or formed as a continua-

tion:of the locking nut 30. - It will be observed
that the opposed walls of the head and concave
as. above described define a relatively restricted
cavity, the walls of which, however, flare apart
to define an angle sufficiently great to prevent
any crushing action. ‘

Referring for example to Fig. 3, the line' X—Y
generally defines the top of the crushing cavity,
and no effective crushing takes place above that
line, :The space above the line Xo-Y constitutes
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a feed restricting zone, and the space below the
line X—Y as defined by the opposite faces of the
liner {2 and the mantle 29, constitutes a crush-
ing zone. The head is provided with a shaft 50,
which penetrates an eccentric aperture 51 in the
rotated sleeve 22. Thus, in response to rotation
of the drive shaft 25, the head is gyrated about
a center indicated generally at 0. The effect of
this gyration is to move the upper part of the
head, including the members 30 and 45, toward
and away from the upper part of the bowl liner
12, and the lower part of the conic deflector
sleeve 18. As will be clear from Fig. 1, the par-
ticles are dropped from the edge of the plate 35
upon the hopper 18 and move downwardly and
inwardly toward the head along & path substan-
tially perpendicular to the face of the head. This
movement is stopped by the head itself or by the
particles or mass of particles which have previ-
ously built up upon the head and which move
unitarily with the head when the head is gy-
rated. - The movement of the head at that point
is sufficient to move the particles upwardly and
outwardly against their gravital tendency to flow
into the crushing cavity. No particle can escape
below the line X—Y of Fig. 3 until after it has
been brought to a dead stop by engaging the head
or the particles or mass of material resting upon
the head. This stoppage may extend well up the
hopper 18, as shown for example in Fig. 3, the
‘mass of material in effect constituting an in-
crease in the diameter of the head. Any particle
which escapes from the bottom of the mass and
passes the line X—Y has already been brought to
2 dead stop, and therefore enters the crushing
cavity at zero velocity. Affer it escapes below
_the bottom of the mass or the line X—Y, it
slides downwardly along the face of the head
until it is moved by the head for a crushing nip
against the bowl 12. The crushing method
thereafter carried out is substantially that de-
scribed in the Symons Patent No. 1,537,564 and
the Symons Reissue Patent No. 19,154.

Thus, in the actual crushing zone below the
line X—7Y, the particles are successively permit-
ted to drop freely under gravity, because the
mantle recedes from beneath the particles more
readily than the particles can drop under grav-
ity. Later the particles catch up with the
mantle, or are received on the mantle as the
mantle returns toward the bowl liner 12, and the
particles are then given a crushing nip. This
process continues step by step, the particles at
each step falling freely under gravity away from
the overhanging bowl and liner, and falling or
being received by the mantle at a lower point, to
receive a succeeding crushing nip. :

In the form herein shown, the so-called short-
head cone crusher is indicated, in which the op-
posed faces of the bowl liner and mantle are gen-
erally parallel throughout most of the crushing
cavity. In shorthead cone crushers it is exceed-
ingly important to reduce the initial acceleration
under gravity as far as possible, and to prevent
particles from dropping into the crushing cavity.
Otherwise the particles may fall gravitally far-
ther into the crushing cavity than they should.

Referring particularly to Figs. 2 and 3, the cir-
cles indicated by Roman numerals indicate the
positions of typical particles as they pass through
the feed limiting zone. In following the move-
ment of a particular particle from an initial posi-
tion I, the particle will be carried up to the posi-
tion II, approximately along an arc about the
center 0. ' If the particles were able to fall freely
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from the position II, it would attain the position
IV at the end of a half cycle of the head. But,
as the head does not recede sufficiently to allow
the particles to fall this far, it will fall to the
position IIT and slide generally to the position V.
From the position V it will be carried by the
movement of the head to the position VI, again
along an approximate arc about the center 0.
As before, it will fall to the position VII instead
of the position VIIX, shown in dotted line, and
will slide approximately to the position IX, at
which point it will be carried into the crushing
zone, where it will be reduced according to the
principle of crushing above described.

Each particle is thus stopped dead one or more
times before it can penetrate the crushing cavity.
And when it does penetrate or escape into the
erushing cavity, it starts with substantially zero
gravital acceleration.

In regard to the arcuate movement of the par-
ticle, in the first place, the friction between the
mass and the head tends to prevent the material
from sliding. In the second place, the 50° feed-
ing zone angle is sufficiently large to allow the
material to slip back toward the feed, or up-
wardly, as the liner i2 and the mantle 29 ap-
proach.

Referring for example to Fig. 2, the cross sec-
tion of the area A, B, C, D and E represents
roughly the amount of material that is displaced
upwardly toward the feed when the head moves
to the closest position in which it is shown in
Fig. 2. This displacement represents the amount
of material fed to the crusher.

There is a breathing or agitating action of
the material in the feed zone above the line
X—Y, an alternate squeezing back of the mass
and a feeding forward and upward of the mass,
plus the accretions from the feed distributing
plate 35. The mass of material which is being
agitated but not crushed is defined at its lower
face generally by the line X—Y. From this
jower face of the mass, increments of material
drop as the crushing space is opened and fall
freely under gravity until they are caught by
the head, and are thereafter given a crushing
nip. In a real sense the crushing head meters
the feed for the crushing zone, and the move-
ment of the head, which is in the crushing cavity
effective to impart a sequence of crushing im-
pacts, is in the space above the crushing cavity
effective to upward and outwardly move and agi-
tate the mass of feed material without crushing
it.

I have illustrated a crusher adapted primarily
to carry out the crushing process or procedure
of Patent No. 1,537,565, issued on May 12, 1925,
to Edgar B. Symons, and reissued on February
16, 1934, as No. 19,154. In these patents the ma-
terial was sparsely fed to the crushing cavity,
and separate mehanical means were employed
for maintaining or limiting the feed to the vol-
ume necessary for the proper crushing effect.
Separate mechanical means, such as a feed lim-
iting plate, was employed. One purpose of the
present invention is to provide metering means
for limiting the feed and for maintaining the
crushing method with the sparsely filled cavity
which is characteristic of the above patents,
while permitting the building of a mass of sur-
plus material above the top of the crushing
cavity.

I have illustrated a plate 35 mounted on the
head 34 as means for feeding material to the
hopper 18. However, it will be understood that
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the feed limiting plate 35 may be omitted, and
other means may be employed for directing the
feed to the proper point.

It will be realized that, whereas I have de-
scribed and shown a practical and operative de-
vice, nevertheless many changes may be made in
the size, shape, number and disposition of parts
without departing from the spirit of my inven-
tion. I therefore wish my description and draw-
ings to be taken as in a broad sense illustrative
or diagrammatie, rather than as limiting me to
my precise showing.

The use and operation of my invention are as
follows:

I employ my improved apparatus primarily,
in connection with the crushing apparatus and
method of the general type of the Symons Patent
No. 1,537,565, issued on May 12, 1925, and re-
issued on February 16, 1934, as No. 19,154, and
particularly in connection with the so-called
Shorthead crusher. It is characteristic of these
patents that the crushing cavity defined by the
opposed cone and bowl is sparsely filled with
material undergoing - crushing, the particles

‘ crushed . at each crushing impact being allowed
to fall freely under gravity downwardly away
from the bowl and toward the head until they
are again picked up by the head and carried by
the head toward the bowl for an ensuing crush-

ing nip. In order to maintain this free fall under .

gravity, it is necessary to have the crushing cav-
ity sparsely filled—that is to say, unlike the
prior art gyratory crushers, the crushing cavity
is very much larger in cubic content than the
mass of particles undergoing crushing at any
one time. It is highly important that over feed-
ing be prevented, since otherwise the character-
istic method and apparatus above described can-
not be carried on.. However, it may in practice
be inconvenient to employ mechanical feed lim-
iting means, such as limiting conveyors, feed lim-
iting plates, or the like, to prevent over feeding.
I have therefore provided an apparatus for caus-
ing the feed limiting or feed metering ‘to be car-
ried out by the shape and movement of the head
itself, in connection with a feed limiting zone at
the top of the sparsely filled crushing cavity.

- I'illustrate, for example; as shown in detail in
Figs. 2 and' 3, a zone or space above the trans-
verse line X—Y, which is at all times substan-
tially filled with particles ready to undergo crush-
ing. The space is defined by opposed walls of
head and bowl, which are so inclined in relation
to each other and are so located in relation to
the center of gyration 0 that little or no crush-
ing takes place.

Referring to Fig 1, it will be observed that the
particles which escape over the edge of the plate
35 drop upon the hopper-18. They are thereby
directed downwardly and inwardly toward the
crushing head along a path substantially at right
angles to the face of the crushing head. If we
consider the movement taken by a single typical
particle, it will be understood that the gap at
the top of the crushing cavity of the Shorthead
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lowed in striking the head. Meanwhile it may
be sliding somewhat down the head.

Several alternations of movement may then
take place, such as are shown diagrammatically
in Fig. 3, before the particle finally escapes past
the line X—Y¥ and is crushed in accordance with
the Symons crushing method, It will be under-
stood, however, that in the normal use of the
device, the particles are fed in substantial quan-
tities, and if more particles are fed than the
head will permit to pass the line X-——Y, which is

. normally the case, the surplus material builds up

a mass, which T may for convenience call a
bridge, and which is shown in the figures herein.
This mass of material is not. directly the means

" or the cause of feed limitation, but is rather the
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crusher, as shown in Fig. 1, is radially sufficiently

narrow, and the angle of the upper portion of the
head is sufficiently obtuse, so that when the par-
ticle strikes the head, it is moving along a path
substantially at right angles to the part of the
head which it strikes. ‘It then comes to a dead
stop before it can change its direction of travel.
The movement of the head toward the bowl will
carry the particle upwardly and outwardly along
a path substantially perallel with the path it fol-

70

{]

result of the feed limiting action on the surplus
material which cannot pass into the crushing
zone. The fact that it does so gather, as it does
in practice, is proof that the method as above
described is being carried out.

Assume that sufficient particles are fed to pro-
vide the surplus material shown in Figs. 2 and
3. The feed limiting movement of the head is
not thereby affected, and the additional excess

" material is an advantage rather than a disad-

vantage. In effect, since the mass moves unitarily
with the head, it forms an extension of the di-
ameter of the head, which may carry the feed

, limiting effect well up along the slope of the hop-

per 18. And the mass of material so formed can
pulsate readily and crawl up and down along
the face of the hopper 18 because the hopper
face is smooth, and is substantially perpendicu-
lar to the face of the head. Furthermore, this
mass of material serves as a feed evening surge
bin. Thus, in the operation of the machine the
so-called bridge or mass of material might vary
from a depth léss than that shown in Figs. 2
and 3 to a depth which would carry the top of
the mass halfway or more up the hopper i8. Un-
der some circumstances the level may be even
substantially higher.

It will be understood also that the particular
feed directing means shown may be omitted. In
other words, in place of the plate 35, some other
means may be provided for dropping the mate-
rial upon the hopper {8 in such fashion that it
will move downwardly and inwardly toward the .
top of the head along a path substantially at
right angles to the face of the head. -
~ I claim:

1. In a gyratory crusher, an outwardly flaring
head and an overhanging bowl, means for gyrat-
ing the head at a rate and through an excursion
of sufficient length to cause the particles in the
crushing cavity defined by the head and bowl to
fall freely away from the face of the bowl under
gravity at each crushing nip, and means for lim-
iting the feed to the crushing cavity, which in-
cludes means for restricting the delivery of the
particles to be crushed to movement along paths
generally perpendicular to the face of the head,
and for thereby bringing the particles so fed to a
dead stop against the head or against material
resting thereon, at the top of the crushing cav-
ity, the upper portions of the head and bowl
defining, at the top of the crushing cavity, a
space.radially sufficiently restricted to limit the
mass of stopped particles admitted to the top of
the crushing cavity at each crushing. stroke to
a volume no greater than the volume of crushed
particles discharged from the bottom of the
crushing cavity at each crushing stroke,

2. In a gyratory crusher, an outwardly ﬂaring
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head and an overhanging bowl, means for gyrat-
ing the head at a rate and through an excursion
of sufficient length to cause the particles in the
crushing cavity defined by the head and. bowl
to fall freely away from the face of the bowl
under gravity at each crushing nip, and means
for limiting the feed to the crushing cavity,
which includes means for restricting the delivery
of particles to be crushed to movement along
paths generally perpendicular to the face of the
head, and for thereby bringing the particles so
fed to a dead stop against the head or against
material resting thereon, at the top of the crush-
ing cavity, the upper portions of the head and
bowl defining, at the top of the crushing cavity,
a space radially sufficiently restricted to limit
the mass of stopped particles admitted to the
top of the crushing cavity at each crushing stroke
to a volume no greater than the volume of
crushed particles discharged from the bottom of
the crushing cavity at each crushing stroke, such
means including a downwardly and inwardly in-
clined hopper, and means for delivering the par-
ticles to be crushed to the face of said hopper a
sufficient distance above its lower edge to impart
gravitally to the particles sufficient speed to en-
able them to cross the gap between bowl and
head and to strike the head generally at right
angles to the face of the head.

3. In a gyratory crusher, an outwardly fiar-
ing head and an overhanging bowl, means for
gyrating the head at a rate and through an ex-
cursion of sufficient length to cause the particles
in the crushing cavity deflned by the head and
bowl to fall freely away from the face of the
bowl under gravity at each crushing nip, and
means for limiting the feed to the crushing cav-
ity, which includes means for restricting the de-
livery of the particles to be crushed to movement
along paths generally perpendicular to the face
of the head, and for thereby bringing the par-
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ticles so fed to a dead stop against the head or

against material resting thereon, at the top of
the crushing cavity, the upper portions of the
head and bowl defining, at the top of the erush-
ing cavity, a space radially sufficiently restricted
to limit the mass of stopped particles admitted
to the top of the crushing cavity at each crush-
ing stroke to a volume no greater than the vol-

ume of crushed particles discharged from the-

bottom of the crushing cavity at each crushing
stroke, such means including a downwardly and
inwardly inclined hopper, and means for deliv-
ering the particles to be crushed to the face of

said hopper a sufficient distance above its lower -,
edge to impart gravitally to the particles suffi-

cient speed to enable them to cross the gap be-
tween bowl and head and to strike the head gen-
erally at right angles to the face of the head, in-
cluding a distributing plate mounted on and gy-
rating with said head, the diameter of the plate

60

exceeding the outside diameter of the top of the

crushing cavity.

4. In a gyratory crusher, an outwardly flaring

head and an overhanging bowl, means for gyrat-

2,296,280

ing the head at a rate and through an excursion
of sufficient length to cause the particles in the
crushing cavity defined by the head and bowl to
fall freely away from the face of the bowl under
gravity at each crushing nip, and means for
limiting the feed to the crushing cavity, which
includes means for restricting the delivery of the
particles to be crushed to movement along paths
generally perpendicular to the face of the head,
and for thereby bringing the particles so fed to a
dead stop against the head or against material
resting thereon, at the top of the crushing cavity,
the upper portions of the head and bowl de-
fining, at the top of the crushing cavity, a space
radially sufficiently restricted to limit the mass
of stopped particles admitted to the top of the
crushing cavity at each crushing stroke to a
volume no greater than the volume of crushed
particles discharged from the bottom of the
crushing cavity at each crushing stroke, such
means including a downwardly and inwardly in-
clined hopper, and means for delivering the par-
ticles to be crushed to the face of said hopper a
sufficient distance above its lower edge to im-
part gravitally to the particles sufficient speed to
enable them to cross the gap between bowl and
head and to strike the head generally at right
angles, including a distributing plate mounted on
and gyrating with said head, the diameter of the
plate exceeding the outside diameter of the top
of the crushing cavity, the length of excursion
of the head at the top of the crushing cavity
being sufficient to move the excess particles above
the crushing cavity upwardly and outwardly
against their normal downward gravital move-
ment.

5. In a gyratory crusher, an outwardly flaring
head and an overhanging bowl, means for gy-
rating the head at a rate and through an excur-
sion of sufficient length to cause the particles in
the crushing cavity defined by the head and bowl
to fall freely away from the face of tne bowl
under gravity at each crushing nip, and means
for limiting the feed to the crushing cavity,
which includes means for restricting the de-
livery of the particles to be crushed to movement
along paths generally perpendicular to. the face
of the head, and for thereby bringirg the par-
ticles so fed to a dead stop against the head or
against material resting thereon, at the top of
the crushing cavity, the upper portions of the
head and bowl defining, at the top of the crush-
ing cavity, a space radially sufficiently restricted
to limit the mass of stopped particles admitted
to the top of the crushing cavity at each crush-
ing stroke to a volume no greater than the vol-
ume of crushed particles discharged from the
bottom of the crushing cavity at each crushing
stroke, the stroke of the head at the top of the
crushing cavity being generally of the same
length as the radial width of the top of the
crushing cavity at the point of closest approach
of head to bowl. ,
OSCAR C. GRUENDER.



