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UNITED STATES

1,436,101

PATENT OFFICE.

JOSEPH L. HILLER, OF MATTAPOISETT, MASSACHUSETTS.

CRUSHING AND PULVERIZING MACHINE.

Application filed February 25; 1819, Serial No. 279,144,

To all whom it may concern:

Be it known that I, Josers L. HiLregr, a
citizen of the United States, residing at
Mattapoisett, in the county of Plymouth
and State of Massachusetts, have invented
certain new -and useful Imiprovements in

Crushing and Pulverizing Machines, of .

which the following is a specification.

This invention relates to ecrushers and
pulverizers, particularly those adapted for
secondary reduction and for handling those
materials which are of a size comparable
with the products of primary crushing ma-
chines.

The object of the invention is to produce
a machine in which the material to be
crushed or pulverized is subject to closer
control than in the normal machine and by
means of this control to better regulate the
product; to provide for an increased co-
operation of the active parts; to simplify
the apparatus and by dispensing with deli-
cate members to produce a machine which,
for a given capacity, shall be of lower cost,
shall require less power to operate, shall
permit of more rugged design, shall be sim-
ple to maintain in efficient operation and in
which the cost of crushing and pulverizing
shall be materially reduced.

As an illustration, typical of the difficul-
ties which T have sought to overcome, I may
cite the familiar hinged hammer crusher or
pulverizer, in which a number of rotary
beaters are arranged on a horizontal rotor

operating in a practically closed chamber .

except for a feed opening, located above
the axis of the rotor, the machine being nor-
mally built with a screen member closing
the lower part of said chamber and co-oper-
ating with the rotor in crushing material.
The action varies slightly, dependent upon
the direction of travel of the rotor. It will
be understood that the impact of the rotor
beaters will be proportional to the resist-
ance et with, and the resistance of small
pieces of material, unrestrained except for
the action of gravity will be small. Follow-
ing the initial impact of material and rotor,
there will be a grinding action which to
some extent effects a reduction of the ma-
terial but with a relatively high expenditure
of power in overcoming the frictional re-
sistance of the material as it is forced over

‘the chamber surface and inefficiently worn
‘away, in contrast to the effective crushing

by impact.

I am aware that the vertical rotors in
crushing machines are not new and that in
various types of crushers, especially those
employing rolling crushing members, that
the materal to be crushed has béen held on
rotary members but in machines differing
from my invention.

In the feature of the control of the re-
sistance offered by the material to the im-
pact of the rotor resides an important ele-
ment of my invention. I am able to adjust,
at will, the resistance of the material to the
impact of the rotor, and by this control of
the work done on the material, T am able
to control the sizing of the product.

Following my invention, it is possible to
employ a considerable number of feeding
ports, each of which has approximately the
same impact crushing capacity as has the
single feeding port of an old style machine
with similar rotor, and with my machine
all of the material is under perfect control
as to speed of feed and independently as to
resistance to impact by the rotor.

I attain the objects of my invention as
herein described, or shown in the drawings.

Referring to the illustrations, Fig. 1 rep-
resents a plan view, partially in section, of
a machine constructed in accordance with
my invention, and showing a rotor, which
may be made in accordance with the design
of any of the impact type rotors, the ma-
terial holding members and crushing parts,
together with the annular feeding trough,
with means for rotating it, the casing, and
outside framework, and attached thereto the
forcing feeders. . '

TFig. 2 is an elevation, also partly in sec-
tion, illustrating the mechanism for feeding
the material to the machine, the framework
8 of Fig. 1 being omitted and a motor, for
driving rotor, being shown.

In detail, the various members being in-
dicated by reference numerals of like char-
acter in the several views, the principal ele-
ments are as follows: : -

The rotor shaft may be located by refer-
ence numeral 8. The upper end of shaft 3,
is shown connected, by means of a coupling
32, to the driving motor 3°, which, by legs
3¢, rests on the upper stationary member 82
Although the machine is well adapted for
such .a motor drive, it is obvious that other
driving means might be substituted without
affecting the favorable results obtained by
the use of this machine. The bearings for
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-the shaft are numbered 4. The rotor beaters

5 are carried by members 6 by means of rods
7. 'The rotor shaft bearings marked 4, are
supported on a base plate 18 and an upper
member 8% which in turn is mounted on

framework 8 and to which is attached the

- outer casing 9. The rotatable trough 12 is

10

connected by stays 12¢, and by the series of
feed holding sections 10, with the lower ro-
tatable member 122, which is shown carried
on roller bearing 16, and ball bearing 182,

. and together these rotatable members con-
". stitute a cage. This cage may be rotated by

15

- 20

~means of the gear 15, pinion 152, shaft 15°,

held in bearing 15°, and driven by pulley 15¢.
The pulley 159 is preferably driven by a belt
from a variable speed countershaft not
shown. The feed holding sections, or ports
10, have anvil blocks marked 11 against
which the material is supported while being

1,436,101

is adjacent to feeding point.’ 14 is higher
than its opposite end 13°. Thus material
deposited in the annular trough 12, at the

feeding point 14, in rotating with the annu- -

lar trough, is carried under the elevated end
13 of ‘the belt, and continuing is pressed
down in the trough 12 and out through the
feeding branches 12°-and into the crushing
ports 10, as it rotates towards the lowered
end 18° of the feeder. The inclined endless
feeding belt, as shown in the drawings,

-would not begin to operate until material

were deposited in the trough 12, following
which. rotation of the trough carrying the
material would, through the medium of the
material contacting on the under side of the
endless feeding belt, drive it. Other driving

‘means might be employed for the endless

feeding belt or in place of the endless feed-
ing belt, a stationary inclined shoe could be

crushed by the rotor. The port wall 10* is__used, under which some materials would

shown vertical and the port wall 108, inclined
as variations which affect the free_dom. of
feeding of material through the feed holding

member 10. The several pendent feeding

branches 12 connecting with the -ports 10,
are a part of and take their supply of ma-
terial to, be crushed from the open, annular

~ trough or feed ring 12, which rotates under
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-rectly from an overhead

the two forcing feeders 13. The ports or
feed holding sections 10, are preferably ta-
pered being large at the intake end joining
branches 12°, and narrowing to end marked
10®, so that material to be pulverized will be
carried towards the rotor as it passes along
the feed holding section 10 by gravity or
by a mechanically forced feed. Kach port
10, therefore, is always, through its connect-
ing feeding branch 12" in direct connection

- with the annular feed ring 12 by means of

which material may be continuously sup-
plied.

Edch feed holding section 10, is pivoted

both to feed ring 12, at 102, and to support-
ing member 122, at 10°, and may have a lever
or arm.10% as shown in Fig. 1 by which it
may be swiveled and held in position as by
a pin 10%, inserted in any one of a series of
holes 10°, as shown, or a screw adjustment
may be used, to vary the relation of edge 11
to the rotor. At points 14, between the-ends
13¢ and 13° of the forcing feeders 13, the
material to be crushed may be delivered di-
. in, or otherwise
fed to the machine. Each forcing feeder 13,

_consists of an- endless belt supportéd on

- idlers 13* which, in turn, are carried by a

80
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skeleton 13%, which is secured to the main
supporting framework 8 by bolts 13¢, shown

in the left quadrant of Fig. 1. A hinged.

portion 13¢, attached to the skeleton 13°, as

- shown in Fig. 2 is provided with a series of

holes to facilitate its adjustment, which af-
fects the quantity of feed. In operative ad-
justment one end 134, of the feeder 13, which

slide, but the friction between the rotating
materiat and the stationary shoe might be
objectionable, .. & .
‘From the foregoing description of the
structuré, it will be understood that the feed
ring 12 and the frame 12, rotate in unison
and carry by pivotal attachment the circu-
larly disposed feeding port sections 10
around the rotor at such rate of speed as

.may be desired in order to hold the material

in the feeding port sections 10, with such
degree of centrifugal force as will best suit
the proper co-operation with the rotor in
meeting the crushing requirements. The
gear 15 normally rotates the feed ring 12 and

“with it' the feeding port. sections 10, in the

opposite direction from that taken by the
rotor, but may rotate in the same direction,
but at relatively slow speed, or the feeding
port sections may be stationary. In opera-
tion, the rotative speed of the cage, if suf-
ficient to develop a centrifugal force in ex-
cess of the force of gravity, places the mate-
rial to be crushed, under perfect control. In
the preferred method of operating, the rota-
tive speed of the material augments the
speed of the rotor and thus increases the
force of the blows as the rotor strikes against
the material carried by the feeding sections,
or ports. :

If fine crushing is desired, the feeding
branches, or ports 10, will be adjusted so as
to bring the anvil blocks 11 adjacent to
the path of the beaters 5. A further adjust-
ment may be made by increasing the speed
of the cage, carried on frame 122, which has
the effect of more firmly holding the ma-
terial in the feeding sections, or ports 10.
Coupled with the last adjustment, an adjust-
ment should be made in the forcing feeders
13, by adjusting their angle so that a smaller
feed per revolution will be forced into the
feed ring, unless it is desired to operate the
machine at higher capacity. By reducing
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" the angle, and thereby the feed, of the forc-
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ing feeders 13, the fineness of tle product
may be increased as desired. ' .
From the foregoing - description, it will
be seen that the machine provides a positive
adjustment of the amount of material de-
livered through the feed ring, the amount
regulated by adjusting the angle of
the forcing feeders 13. Again, the quantity
of material fed to the machine will be con-

trolled by the speed of rotation of the cage.

members 12, 12* and 10, if, with such

changes of speed, there is no adjustment °

of the feeders 13. Tt is thus seen that we
have two independent methods of positively
controlling the quantity of material fed to
the machine,

_ We may control the size of the product in
three ways. First, by an adjustment of the
feed holding sections, or ports 10, to bring

‘the anvil blocks 11 closer to the.rotor for

fine crushing and farther away from the
rotor for coarse crushing, or second, by in-
creasing the speed of rotation of the feeding
members without increasing the amount of
material fed we may secure finer crushing
and conversely, by decreasing the speed of
rotation of the feeding members without

changing the quantity of material fed to -

these members, we will secure coarser crush-
ing, and third, without changing either_the
position of the anvil block 11 and without
changing the speed of rotation of the feeding
members, we may, by decreasing the angle
of the forcing feeders 13, secure finer crush-
ing or by increasing the angle of the fore-
ing  feeders and thereby feeding more
heavily, we will secure coarser crushing.
Having provided, hy my invention, for
the accurate control of the material as it is
presented to the rotor, it is unnecessary to
provide screen plates with this machine,
for the rotation of the feed holding sections,
or ports, develops sufficient centrifugal
force to hold the material in these sections,
or ports, and makes it possible for the rotor
to accurately slice off the material, and
thereby to secure an evenness in the size of
product unattainable in the old style crush-
ers. In machines, of the impact rotor type,
which employ screens it is found that these
members are annoying not only because of
their short life, but becaiise of the lack of
reliability which their delicacy entails and
the disastrous results which may accompany
the breaking of such screens, if the accident
is not observed and repairs promptly made.
It is to be noted that, in the embodiment
of this invention, there are no weak or
fragile members, that inefficient grinding is
avoided, that I have perfect control of the
feeding of the material as regards quantity,
that I can accurately govern the resistance
to the impact of the rotor, that the size of
the crushing is controllable at will and

3

that because of my ability to properly hold
the material in position to be most effiec-
tively acted upon by the rotor through my
ability to control the centrifugal force em-
ployed for this purpose, I am able to multi-
ply the feeding ports and increase the ca-
pacity of the machine. This ‘multiplied
capacity of the machine materially reduces
the cost of a machine for a specified produc-
tion, saves in space required for the crush-
ing operation and by utilizing, for effective
additional crushing, the power which is so
wasted in the machines of the prior art,
there is a great economy in power consump-
tion.: D

1t is evident that, without departing from
the spirit of my invention, certain varia-
tions in structure may be made such as the
feeding arrangement, in introducing screens,
or solid members, between the feeding ports,
and in drawing off the finished material
with currents of air instead of letting it
settle by gravity. The rotor may also be
so shaped, as, in rotation, to generate a
frusto-conical or other surface and the feed-
ing ports may be suited to such other form
of rotor. . '

What I claim is: c

1. In 2 crushing or pulverizing machine, a
rotor, a plurality of members adapted to re-
volve around said rotor, independent of said
rotor and feed material to said rotor, for the
purpose of crushing such material.

2. A crushing or pulverizing machine con-
sisting of a vertically supported rotor, a se-
ries of spaced feed holding members ar-
ranged circumferentially around said rotor
and adapted to hold the material while being
pulverized by contact with said rotor, means
for feeding said holding members with said
material and driving means for both the
rotor and the material holding members.

8. A crushing machine comprising a rotor
having coacting crushing portions, a mem-
ber, adapted for positively rotating material
to be crushed or pulverized, said member be-
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ing revoluble circumferentially outside of -
the crushing portions of said rotor and -

means for feeding said member with said
material. S

4. The combination in a pulverizing de-
vice of a pulverizing rotor, with a rotatable
feed ring having spaced feed holding sec-
tions thereon open to said rotor, and means
for feeding material from said feed ring to
said sections. '

5. A crushing machine consisting of a
frame, a rotor supported on said frame, a se-
ries of material holding and feeding mem-
bers adapted to feed material longitudinally
of the rotor and revoluble outside of and
about said rotor. _

6. A crushing machine consisting of a ro-
tor, a series of holding and feeding members,
located outside of and revoluble about said
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rotor, each’ of said holding and feeding
members arranged with that portion of its
surface adapted to hold material against the
action of centrifugal force, and being tapered
in such a manner that as material to be
crushed is fed into said holding members, it
will approach the surface described by the
rotation of the rotor, said members
properly mounted in a frame.

7. In"a crushing machine, the combination:

of a rotor, a receptacle located circumferen-
tially outside the active crushing portion of
said rotor for holding material to be crushed
and having a wedge shaped opening for the
reception of said ' material, said holding
member being located outside of and adapt-
ed to rotate about said.rotor and means for
forcing material along said wedged shaped
opening. : ' :

8. A crushing machine comprising a rotor,
a series of members located outside of and ro-
tatable about said rotor, said members being
adapted to receive -wedge shaped bodies of
material to be crushed, and with spaces be-
tween said members, for the exit of crushed
or pulverizéd material. : .

9. A crushing machine consisting of a
properly supported rotor, a member adapted

to receive, hold and feed to the rotor mate-

rial to be crushed, said holding member lo-
cated outside of and being rotatable about
said rotor and adapted to swing to permit
of varying the distance between an edge of
said member and the surface described by
the rotor. S

10. A crushing machine comprising a
suitably mounted Totor and a series of mate-

rial holding members rotatable about said = -

rotor, each of said members being adjustable
to vary the’ distance between said members
and the rotor. ' : '

eing’

‘tween said feedin
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11. A crushing machine consisting of a
suitably mounted rotor, a series of material
holding members revoluble about the active
crushing portion of said rotor and adapted
to present material to said rotor, an annular
trough adapted to receive material and to
distribute said material to the several hold-
ing members.

12..In a crushing machine, a combination
of a suitably mounted rotor, a series of rota-
table material holding members adapted to
receive material and to present it to said
rotor and means outside said rotor adapted
to force material into said holding members.

13. In a crushing machine, the combina-
tion of a beater rotor, a wall outside of and
revoluble about said rotor adapted to posi--
tively carry, support and present material
to sald rotor for crushing action thereby.

14, In a crushing machine the combina-
tion of a rotor and a series of separate and

- spaced apart feeding and holding members

arranged circumferentially about and open,
to said rotor, and adapted to co-operate.

15. In a crushing machine the combina-
tion of a rotor and a plurality of hollow °
feeding and holding members circumferen-’
tially disposed about said rotor and adapted
to permit crushed material to escape be-
~and holding members,
said feeding members being open to said
rotor. . ’ : L

In testimony whereof I have affixed my
signature in the presence of two witnesses.

JOSEPH L. HILLER.

65

Witnesses : .
Gro. A. WiLLMANUS,
- Haxnnar Margowirz.
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