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UNITED STATES

PateNT OFFICE.

JEROME PRINCE, OF MILFORD, MASSACHUSETTS, ASSIGNOR OF ONE-HALF
TO EDWIN MORGAN, OF SAME PLACE.

'GRINDING OR CRUSHING MACHINE.

SPECIFICATION forming part of Letters Patent No, 538,018, dated January 22, 1895,
. Application filed November 2, 1893, Serial No, 489,782, (Mo model.)

To all whom it may concern:
Beit known that I, JEROME PRINCE, of Mil-

- ford, in theé county of Worcester and State of

io

13

Massachusetts, have 1nvented certain newand
useful Improvements in Grinding or Crush-
ing Machines, of which the followmw taken
in connectlon with the aecompanymo draw-
ings, is a specification.

My invention embodies various improve-
mentsin grinding and crushing machines, es-
pecially valuable in orlndmv bones, shells,.

and the like for fertlhzere or in crushing
beets for sugar making.

A promlnent feature of my invention isthe
horizontally arranged, tapering, male and fe-
male grinders between which the material to
be crushed passes, discharging at either end.

- The outer or kollow female grinder has a ta-
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pering concavity and an enlarved hollow jour-
nal opening from the small end of such con-
ca,v1ty l‘hrou‘rh this hollow journal, bear-
ing the dr1v1ng gear, the prolonged stem of
the inner or male 0frlnder passes, such stem
having a spiral flan, ge or groove, like a coarse
screw thread to convey outwardly such of
the ground matemal as has not escaped at
the larger end of the conical roller. This

male, inner roller has oné bearing in the in-.

. terior partition of the frame and the other, at
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the extremity of its prolonged stem, in a pe-

.culiar bracket fixed on the outer wall of the

case. Thereare preferably two or more pairs
of these grinders arranged end to end in the
case, and fixed on the same continuous shaft,
sothat the end-wise thrust of one male U‘I‘ll.]del
neutralizes that of the other. The gearing
is s0 arranged that each inner grlnder turns
in the oppos1te direction from its fomale mate.
A hopper common to all the grinders is pro-
vided, with a spout leading to it, and a slide
controlhnw the feed of materlal to each pair.
The hopper may be partitioned centrally, to
provide for grinding different material on op-
posite sides.

Inthedrawings Figure 1 represents a. verti-
cal section of my improved machine on line
a—ax of Fig, 2. Fig. 2 represents a horizontal
section of the case and intermediate parti-
tions on line y—y of Fig. 1. Fig. 3 represents
a front elevation of the gearing.

A is the frame (Lf the machine upon which
is mounted the case B. Disposed in the case

"B are one or more pairs of grinders, six pairs

being shown in Fig. 2. The outer grinder C
is mounted in bearings at ¢ and has a conieal
opening through its length, the surface of
said opening be1n<r broken by projections or
corrugations (. An enlarged tubular jour-
nal C2 forms part of eaoh «rrlnder C as in
Rig. 1.

Grinder G partially lnelosesa conical inside
grinder D whose outer surface is preferably
atanangleslightly more acute than the taper-
ing inner walls of said grinder C. The sur-
face of the male grinder D also has corruga-
tions or plOJeCtIOIIS d. Each shaft d’ upon
which the grinders D are mounted passes en-
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tirely- throuoh and projects from each sideof -

the case B, such shafts-carrying on them,
within the central partition E, gears e which
are shown in mesh with each other. The
outer ends of the shafts d’ are supported-in
bearings in the brackets F, one of the shafts
d’ having mounted on it, the driving pulley
f. One of the end shafts d’ has mounted on

‘it a gear d*.

Grinders C have mounted on their tubular
journals connecting gears G.

On one end of the case B is mounted a
shaft g, bedring on it gear g’ meshing with
the -gear d® Braeket H supports above shaft
ga second shaft h, which carrles on one end
the gear i’ meshlng with gear g’,and another
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gear h? which meshes with one of the outer -

guide gears G. Shaft hearriesgear h® which .

conneets with the rear train of gearing on
the outer grinder C. Slides J regulate the
amount of material fed to the 0frmders, each
compartment having an independent slide.

K is the hopper and M the supply pipe
from the large bin.

N is the receiver for the lower outlets, and
O, O are the receivers for the side outlets.

I the gears G and ¢ are of the diameters
shown as compared with their respective
grinders, and in mesh as represented, the
middle set of grinders will turn in the oppo-
site direction frorn ‘those at either gide.” To
cause all the male grinders to turn in one
-direction and all the female to turn the other
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way, it isonly necessary to reduce the diame-

ter of their respective gears and introduce
pinions between them.

The operation of the machine is as follows:
The material to be ground is contained in
the hepper K and is supplied to the different
compartments by withdrawing the slides J.
Power applied to pulley f, is transmitted
through the shaft d’ to the series of inner
grinders D, by means of the gears e, which
revolve them in the direction shown by the
arrows. Power is transmitted to the outeror
female grinders C. by means of the gear d? on
the end of shaft d’, and through thé gears g’,
I’ and h?to the end gears G, on thé front side,
and by gear ° on the rear. The extra gear
% is used to reverse the motion of the outer
grinder C from that of the inner grinders D,
as shown by the arrows. The larger end of
each grinder D protrudes beyond the open
end of the hollow grinder C, so that the bones
or other materials to be ground rest upon its
upper surface. At each side of these pro-
truding ends, and in the horizontal plane of
their axes is a solid ledge L, formed on or se-
cured to the partition E, as seen in Fig. 2.
These ledges prevent the bones, &e., from
passing down bodily at the ends of the roll-
ers C and at each side of the protruding ends
D, and oblige the material to work into the
annular space between these rollers, there to
becoms disintegrated. These rollers revolve
in opposite directions, the grinding surface
of each moving upwardly toward the line
wherethe bones enter from above. A portion
of the erushed material will naturally work
toward the small end of the rollers D, to es-
cape the pressure of the mass in the hopper,
and other portions will escape at the large
end, as indicated in Fig. 1. The centrifugal

tendenecy is resisted by this pressure and by
the inclosing character of the rollers C.

The shafts d’ are preferably threaded or
spirally flanged from the apex of the cone to
the mouths of the tubes ¢? to aid in discharg-
ing the ground product.

See Fig. 1.

Different grades of work are turnéd oui
by givihg moré or léss space between the
grinders. ‘

I claim as my invention— .

1. In a grinding or crushing machine, the
tapered grinders C, D, working one within
the other, with an arnnular space between
thein, the body of the inner grinder D ex-
tending at its larger end beyond the extremity
of the outer one and having an axial journal
and béaring, and the outer grinder having at
its opposite end a hollow journal surrounding
the prolonged stem of the inner one, in com-
bindtion with the Wwill or partition E-and the
solid Yedges L tlereon, at each side of the
protruding larger end of the grinder D, sub-
stantially as set forth. ‘ ‘

2. In a grinding or érushing machine, a
frame having a plurality of compartnients,
horizontally disposed .male and female
toothed grinders working therein, geating ar-
ranged to turn such grinders in opposite di-
rections, a hopper common to all the compart-
ments and a séparate slide for each, in com-
bination with discharge openingsat bothends
of the grinders, substantially as set forth.

3. In a grinding or crushing machine, two
inside conieal grinders D D fixed on the same
continuous shaft d’, with their bases toward
each other, so as to neutralize the endwise
thrust in combination with two internally ta-
pering female grinders C surrounding such
inside grinders and formed with hollow axial
extensions c? constituting their journals; and
with gearing applied tosuch projecting jour-
nals and to a connecting shaft, substantially
as set forth. ) . ‘

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses; on this 19th day
of October, A. D. 1893.

JEROME PRINCE.
Witnesses:

A. H. SPENCER,
C. D. KEYES.

50

55

6o

jo

75

8o

85




