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UNITED STATES

PATENT OFFICE.

DELOS CORNELL, OF BOON GROVE, INDIANA.

GRINDING-MILL.

SPECIFICATIONforming part of Letters Patent No. 418,168, dated December 31, 1889.
Application filed April 7, 1888, Serial No, 269,899, (No model,)

Lo all whom it may concern:

Be it known that I, DELOs CORNELL, a citi-
zen of the United States, residing at Boon
Grove, in the county of Porter and State of
Indiana, have invented certain new and use-
ful Improvements in Grinding-Mills; and I
do hereby declare that the following is a full,
clear, and exact description of the invention,
which will enable others skilled in the art to
which it pertains to make and use the same,
reference being had to the accompanying
drawings, forming a part hereof, in which—

Figure 1 is a side elevation of the mill;
Fig. 2, a vertical central section; Fig. 3, a
side elevation of the parts shown; Fig. 4,-a
top or plan view-with the hopper in section;
Fig. 5, a plan view of the rotating crusher
and cutter; Fig. 6, a plan view of the lower
stationary crusher; Iig. 7, a cross-section
taken on a line above the adjusting-armns,
looking down; Fig. 8, a detail, partly in sec-
tion, of the connection beétween the upper
grinding-ring and its supporting-arms; Figs.
9 and 10, a side. elevation and a plan view,
respectively, of the crushing and feeding
cone; Fig. 11, a side elevation of the upper
grinding-ring; Fig. 12, a side elevation of the
lower grinding-ring; Fig. 13, a top or plan
view of the center of the lower grinding-ring;
Fig. 14, a top or plan view of the upper grind-
ing-ring; Fig. 15, a detail showing the ridges
and drifts for the grinding-rings; Fig. 16, a
section on line 2z 2 of Fig. 15, looking toward
the periphery of the ring.

This invention relates to that class of grind-
ing-mills designed for grinding corn and cob;
but it can also be used for grinding shelled
corn or other grain without any change in the
parts, thereby enabling the grinding of dif-
ferent grain in one and the same mill, as well
as the grinding of corn and cob.

The object of the invention is to improve
the construction and operation of the crush-
ing and cutting devices by which the ears of
corn are broken sufficiently to be fed to the
grinding-burrs; to improve the construction
and operation of the devices by which the
corn and cob, after the first crushing of the
ears, are fed to the grinding-burrs; to im-
prove the construction and operation of the
grinding-burrs and the means for adjusting
the burrs to grind coarse, medium, or fine, as

may be required, and to improve generally
the construction and operation of the mill as
a whole; and its nature consists in theseveral
parts and combinations of parts hereinafter
described, and pointed out in the claims.

In the drawings, A represents supporting-
pieces or a frame on which the mill is
mounted. . :

B represents the standards or uprights con-
nected at the bottom by an annular ring or
flange B’, by which and suitable bolts or oth-
erwise the uprights are fastened to the frame
A and connected at the top by an annular
flange or rim B’’, having a central circular
opening g, and, as shown, two uprights B are
used, arranged in line—one with the other—
80 as to leave a clear space on the sides for
the discharge on one side of the ground ma-
terial; but the uprights can be arranged oth-
erwise and be varied in construction so long
as they furnish a support for the operating
parts of the mill.

C represents an annular chamber formed
of a bottom plate ¢ and a side or wall ¢/, the
bottom having a central opening b in line
with the.central opening a, around which
opening. b, as shown, is a bead or flange ¥,
above which the lower grinding ring or burr
is supported. -

D represents a discharge-spout leading
from the ehamber C on one side thereof.

E represents an-annular cone-shaped re-
ceiver having at the lower end a plate E’,
with a lip ¢’ to receive the upper end of the
wall ¢/, so that the plate E’ forms a cover for
the chamber C, and the upper end e of the
receiver E is flared or rounded out to insure
the passage of the crushed ears of corn into
the receiver from the crushing devices. This
receiver [ is smallest at the bottom, and its
interior face is provided with a series of
crushing and -grinding ridges d, the upper
end of each ridge being formed on a down-
ward incline d’, as shown in Fig. 2.

F represents a ring having on its lower
edge a recess f to receive the end e of the re-
ceiver K, and having on its upper side, at its
outer edge, a groove forming on the inner
edge a tongue or bead. An arm F’ extends

out from the ring I on oneside, and at its

outer end is provided with a journal-box F”’,
as shown in Figs. 1 and 2.
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G represents a ring, the inner face of which

is formed on-an incline and the lower face
of which has a groove to receive the tongue
or bead of the upper face of the ring I, and
this lower face of the ring G, at its inner
edge, has a tongue orbead to enter the groove
in the upper face of the ring I, connecting
the rings I and G together, so that the ring
G has a bearing on the ring F.

H represents a ring having its inner face
formed on an incline to correspond to the in-
cline of the inner face of the ring G, and
having at its lower face, at the inner edoe, a
Uroove to receive a tongue or bead %" on the
uppér face at the inner edge of the ring G,
and the lower face of the ring has a tongne
or bead h'” to fit over the tongue I/, and the
upper face of the ring H, at the outer edge,
is cut away to form a square face A% in the
form shown, for the reception of the lower
end of the hoppel .

The ring G has extending out therefrom
arms or spokes G’, connecting the ring G’
with the ring G, and this ring @’ has around
its perlphery cogs or leaves to form a driv-
ing-gear by wh1ch the ring G is rotated, and,
in rotating, the ring G is Tield at the bottom
by the tongues on the bottomn face of the
ring G and on the upper face of the ring If
and is held at the top by the tongues I ;Lnd
R, so as to revolve freely.

T represents bars extending from a cen-
ter or hub I’ to the ring H, and each arm I is
formed beveled or inclined on two sides to
produce a cutting-edge ¢ at the bottom, and
these arms I and the hub I” are formed inte-
gral with the ring H and are located at the
bottom of the latter.

J represents curved arms or bars running
from a.‘center or hub J’ to the ring G and
formed integral with said ring, and eacharm
or-bar J has a crushing or acting edge j to
coact with the acting edge ¢ of each barI
and cut and crush - the ears of corn, and, as
shown, the bars I are straight to leave a wider
space between them for the dropping in of
large ears of corn, to allow the end of the ear
to pass into the opening between the acting
edges j of the arms Jand the acting edges 7 of
the bars I to bebroken, cut, and crushed, and
the arms J, formed and arranged as shown in
Fig. 5,have their acting edges curved to draw
the ears toward the center in operation, and
these arms J rotate with the ring G, while the
arms I are stationary.

K represents arms or bars running from a
center K’ to the ring F and formed infegral
with the latter, so as to lie adjacent to the
arms or bars § when the parts are together,
and these arms K are curved in an opposite
direction to the curveof the arms J and have
an acting edge k to coact with the acting edge

7 and still further erush and break the cob.

Three arms or bars K are provided, and the
curvature of the acting edge & of each armor
bar,in connection with the curvature of the
acting edges j of the arms or bars J,is one that

draws the partly-crushed material toward the
center.

L represents a crushing and feeding cone,
the larger end being at the top, and located,
when the parts are together, within the recep-
tacle K, with its upper end in contact, or
nearly so, with the under face of the center
K’. This cone Lis provided with two rows of

-crushing and feeding ridges [, each row being

formed of a seriesof separate teeth, and each
row winding partly around the body of the
cone in such shape as to have each tooth clear
and distinet from the adjoining tooth, as
clearly shown in Figs. 9 and 10. These ridges
l grade from the top to the bottom to corre-
spond in piteh to that of the ridges d on the
receptacle E, and so as to coact with the
ridges d and crush the material afteritleaves
the breaking, crushing, and cutting devices
I, J, and K, and also act to feed the material
down to enter between the grinding-rings.
The cone L at its lower end is provided with
lugs or projections I’ for locking the cone to
the lower grinding-ring to be rotated there-
from in the form of construction shown.

M representsthe center portion of the lower
grinding-ring, having at its center a hub or
enlargement M’, in which are mortises or
openings m’ to receive the lugs 7/, and the
exterior of this hub M’ is provided with
crushers and feeders m, which, when the parts
are together, form a continuation of the
crushing and feeding ridges [, and are ar-
ranged on the same incline and wind as are
the teeth of I. The upper face of the center
M is provided with feeding and grinding
ridges m?® and m4 the ridges m? extending
from the hub M’ outward on a tangent and
beinginclined on their upper edge, as shown
in Figs. 12 and 13, and the ridges m! lying
between the ridges m® and having a curved
side against the direction of the run of the
ring to insure the throwing out of the mate-
rial to enter the final outer grinding-faces of
the upper and lower grinding-rings. The
center M is provided wnh a series of radial
arms M’’/, having their outel ends m’ turned
up, and these arms M’/ are in a lower plane
than the under face of the center M, and
form wipers or cleaners for carrying the
ground material around to be discharged at
the spout D, and these arms M’/ form a sup-
port for the outer portion of the lower grind-
ing-ring, which 1s made detachable from the
center M in the construction shown; but, it
desired, the center and the outer grinding
portion could be formed of asingle disk, and,
as shown, two of the arms M’/ are provided
with Iugs m® and two similar lugs m> project
out from the edge of the center M, by means
of which lugs and recesses in the outer por-
tion of the grinding-ring the two parts of
the ring are locked together.

N represents the upper grinding-ring, hav-
ing a hub or center N’ to lie within the lower
end of the receptacle E when the parts are
together with a close enough fit to prevent

70

75

8o

85

90

95

ICO

105

110

115

I20

125

130




16

5

29

25

30

35

40

45

50

55

6o

b5

418,1€8.

the erushed material from passing between
the receptacle and ring at that point, and
this ring has a central hole or eye N’/ to re-
ceive the hub M’ of the center M, and the
interior of the eye N”is provided with ridges
7 to coact with the cutters and crushers min
the operation of the mill to reduce the ma-

terial in its passage to the grinding-facas of-
the upper and lower grinding-rings. The.

acting face of the grinding-ring N is provided
with a series of ridges n/, leading from the
eye or hole N’/ in an oblique direction to the
periphery of the center, as shown in Fige. 15
and 16,and between theseridges n' are inter-
mediate hollows which form intermediate
ridges n, as shown in Figs. 15 and 16, and
from the terminal point of the ridges n’
and n” at the line y the hollows are con-
tinued outward at a different angle, form-
ing ridges m*, between which, at the ter-
minus of the hollows, are short ridges ns,
and fromthe terminal points of thé ridges n®
and n* are drifts #»° and n®, which form a fine
grinding-surface, as shown in Fig. 15. The
acting face of the outer portion N¥ of the
lower grinding-ring isformed with ridges and
drifts corresponding to those of the upper
grinding-ring from the point beginning with
the curved line ¥ y, Fig. 15,and extending
to the periphery of the ring, and this ring N3
is supported upon the arms M’ and lies di-
rectly under the corresponding portion of the
upper grinding-ring N, so that the corre-
sponding ridges n® and nt and the feed-drift
#* and n will form grinding-faces, between
which the material will be reduced to the re-
quired degree of fineness, and the ridges n’
and 7° act to feed the material outward, and
the hollows between the ridges n’’ and n! fur-
nish a means for the escape of the material,
by which clogging will be prevented, and the
material, as it is acted upon by the grinding-
faces formed by the feed-drifts »° and nt, will
be reduced, and at the same time these drifts
act to carry the material, as fast as it is
ground, out to be discharged around the pe-
riphery of the grinding-rings and be de-
posited in the receiver C, in which the grind-
ing-rings are located, and the ground mate-
rial, falling to the bottom of this receptacle,
will be swept around by the arms M’/ to.en-
ter the spout D and be discharged.

O represents a shaft passing through. the
hub of the lower grinding-ring, the cone L,
and the hubs or centers I’, J/, and X’ of the
arms or bars I, J,and K, and the lower grind-
ing-ring has its hub or center fitted some-
what closely around the shaft O, so that the
shaft will furnish a support and prevent any
wabbling of the ring, and, as shown, a pin
0’/ and a washer ¢® are provided at the top
for holding the parts against end movement,
and when fitted together the hub J” enters a
countersink in the hub I’, so as to bring the
arms I J K sufficiently close to each other to
perform the work of breaking, crushing, and
cutting and to give a bearing for the arms J,

on the shaft O fo prevent wabbling in use.
The lower end of the shaft O, as shown, is
screw-threaded and enters a screw-threaded
hole in a bearing o/, and around the lower
end of the shaft is a sleeve O”’, formed with
or suitably secured to a beveled gear O, by
which the sleeve O’/ is driven, and thissleeve
0", at its upper end, receives the center or
hub M* of the lower grinding-ring M to con-
nect the sleeve and the grinding-ring, for
which purpose the sleeve is formed square in
cross-section, and the hub M* has a square
recess fitting the sleeve.

P represents the main driving-shaft, on
which is a beveled pinion. P/, which meshes
with the bevel-gear O’ for rotating the gear
0’, and this shaft at each end may besquared’
to form an end p for the attachment of a
tumbling-rod or other driving-gear, and one
end of the shaft is to be provided with a fiy-
wheel and a pulley, if so desired, the pulley
furnishing a means for driving the shaft by
a belt from an engine or other motive power.

Q represents sleeves formed integral with.
or suitably secured to the standards B, and
arranged so as to leave a space for the loca-
tion of the driving-pinion P’ on the shaft P,
and, as shown, flanges g are provided, extend-
ing from the standard B to the longer sleeve
to give an increased strength and support
therefor.

R represents a shaft, the upper end of
which passes through the journal-box T/, and
islocked, when adjusted, by asleeve ”/, which
abuts against the end of the journal-box and
is secured to the shaft by a set-serew . The
lower.end of this shaft enters a journal-box
7’ on the sleeve Q, on which sleeve is also lo-
cated the boss o’ for the shaft O, and the
lower end of the shaft R has secured thereto
a bevel-gear R’, which meshes with- a driv-
ing-pinion R’’, secured to the shaft P. The
bevel-gear O” has a hub o to form a bearing
in connection with the boss o, and the bevel-
gear R/ has a hub 7 to form a bearing in con-
nection with the journal-box +/, and the shaft
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O is stationary and the sleeve O’/ revolves -

around the shaft, while theshaft Ris revolved
from the bevel-gear R’, and this shaft R, at
its upper end, has a pinion R?3, which meshes
with the cogs or leaves of the ring G’’, which
drives the ring G’” and rotates the ring G to
drive the arms or bars J. »

S represents arms, each of a similar shape

and each having a straight portion at each. .

end and a curved portion at the center
to pass around the receptacle E. Each arm,
at one end, is attached to an ear s, pro-
jecting up from the plate E’ by a common
bolt ¢/, extending from ear to ear, and the
free ends of the arms 8 receive a bolt &/,

.around which is aspring S”, located between

the under face of the arms S and an ear s?,
projecting out from the plate E, and at this
end the arms are secured- together by a bolt
s'’. The screw-threaded end of the bolt 8§’

passes through the ear s®and receives a hand-
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nut 8% by means of which the bolt can be
shortened to draw down the arms S at this
end, and the arms are carried hack when the

nut 88 is loosened by the action of the spring.

8’’. The bolt 8 is encircled by a rubber
bumper S% which lies between the head of

‘the bolt S’ and the top of the arms Sand’

forms a cushion to allow of a slight yield of
the arms when required.

T represents ears projecting up from the’

upper grinding-ring N and passing through

the plate E’, and arranged on opposite sides:
of the grinding-ring in line one with the:
other, and at a distance apart to lie between’

the arms S, to which they are connected by

means of a projection ¢’ on each arm, which:
énters a slot ¢ in the ear adjacént to the arm,:
‘| ing arms J and broken, crushed, and cut by

as shown in Figs. 2 and 8.

The arms S, in connection with the ears:
T, carry the upper grinding-ring, and by:
means of the bolt 8’ and the‘hand-nut S? this:
grinding-ring can be adjusted up or down,as
required, to bring the grinding-faces of the
upper and lower grinding-ring in position for:
grinding coarse or fine or medium, as ‘may:

be required, the drawing down of the arms S,

through the bolt 8’ and‘hand-wheel 8"/, bring-
ing the grinding-faces close together for fine’
grinding, and the release of the arms by the
unscrewing of the hand-nut 8 carrying the
rings farther apart by the action of the spring.
§”’, which raises the arms 8, and in case a;
hard substance enters betweenthe grinding-:
rings the cushion formed by the rubber
bumper S allows of a sufficient yield for the
“hard material to pass without breaking or do-.
i| in the eye of the grinding-ring N, and by the

ing serious injury to the grinding-rings.

U represents ears formed on the plate E’
and the receptacle C, by means of which and.
bolts u the plate E’ is secured to the recep-.
1-m% and n/, by which ridges the material is

tacle. .

V represents ears formed on the receptacle’
E and the ring T, by means of which and
bolts v the ring F is firmily secured to the re-:
‘| per and lower grinding-rings, in connection

ceptacle. ‘
The head or flange b’ forms a guard against

the discharge of the ground material at the
opening b when the mill is together. The
cone crusher L, when in place, has its ridges
71in line with the ridges m of the center M’
/ Thein~
terior walls of the rings G -and H line with
each other and with the interior wall of the;
hopper to form a continuous incline for the:
A fly-wheel and a
fast and loose pulley for driving purposes arc:
attached tothe end of the shaft P, as shown'

to form a continuous winding ridge.

passage of the material.

in Fig. 1. _

In use the mill is attached to a frame A or
other support by the ring B’, or in-any other
suitable manner, and is located at any place

where it is desired to be used, and so that a,

connection ‘can be had by a tumbling-rod

-from a horse or other power with the shaft

P, or by a belt and pulley with a motive
power to drive the shaft P. Thecorn (on the
cob) is placed in the hopper H’, and the shaft

4 418,168

P is driven from its motive power, driv-
ing the beveled pinions P-and R”, and the
pinion P’ drives the gear O’, rotating the
sleeve O’’ and driving the lower grinding-
ring, and this ring, by the connection of the
crusher-cone L therewith, also drives the
erushing-cone in unison with the rotation of
the lower grinding-ring, and at the same time

4 the pinion R/’ drives the beveled gear R/, ro-

tating the shaft R, which drives the pinion

70

75

R3, which pinion drives-the gear-ring G’/, ro- -

tating the ring G, carrying around the ‘arms
J,s0 that the driven parts are all operated
from the same driving-shaft. The corn on
the ear in the hopper feeds down by gravity,
and the ears falling in the spaces between
the ‘stationary arms I are caught by the rotat-

the acting edges 4 of the arms I and the
acting edges j of the arms J, and the caught
portion first broken passes down and is
caught between the rotating arms J ‘and the
stationary arms K to'be broken, crushed,
and cut by the action of the acting edges

j of the arms J and the acting edges & of

the arms K, and, after being operated upon
by the arms I, J, and K, the crushed and

broken pieces pass down and enter between.

the cone L and the receptacle E, where the
breken pieces arestill further reduced in size
as they descend by the action of the crush-
ing-ridges ! and the crushing-ridges d; and a
further reduction is had in the broken pieces
as they enter the eye N’/ of the upper grind-
ing-ring N by the action of the crushing-ridges
m on the hub M’ and the erushing-ridges n

action of these ridges m and n the particles
are reduced in size sufficiently to pass be-
tween the grinding and crushing ridges m?

reduced in size and fed outward to enter the
outer grinding-faces of the rings N-and N? for
the final reduction; and the ridges on the up-

with the feed-drifts between the ridges by
reason of their tangential arrangement act
both to reduce the material and feed it to-
ward the periphery of the grinding-rings, and
in order to leave a clear space for the out-
ward feed of the material the upper grind-
ing-ring adjacent to the eye thereof is in-
clined so as to leave an open space between
the firstseries of grinding and crushing ridges
to insure a proper feed, and the feed of the
material tothe grinding-ring is insured by the
wind of the ridges [ and m of the cone L and
the hub M’; and it will be further seen that by
theinward drawing action of the crushing and
breaking arms I, J, and K a positive feed is
provided for the material after the first crush-
ing to pass to the crushing and feeding cone
L, and after the material is fed to this cone
a positive feed is had by the action of the
ridges [ and m, and after the material reaches
the grinding-faces of the upper and lower
ring a positive feed is had to throw the ma-
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terial to the outer periphery of the rings by
the action of the ridges and drifts on the act-
ing faces of the upper and lower grinding-
rings. The upper grinding-ring is raised or
lowered, as required, for coarse or fine grind-
ing, by the arms 8, the raising of the arms by
the spring S/, when the hand nut or wheel S
is unscrewed, raising the grinding - ring N
through the ears T, and the drawin g down of
thearmsS,by turning up the hand nutor wheel
S8, earries down the grinding-ring N through
the ears T, and by means of this hand nut or
wheel 8% and the bolt S’ the arms S can be
adjusted so as to bring the grinding or acting
faces of the upper and lower grinding-rings
in adjustment to operate and reduce the ma-
terial to any degree required; and in case of
ahard substance entering between the grind-
ing-rings the yield of the rubber cushion S*
will allow the upper grinding-ring to rise for
the hard material to De thrown out by the ac-
tion of the feeding ridges and driffs of the
rings without breaking or producing injuri-
ous effects. The ground material is thrown
from the rings at the periphery thereof and
fallsinto the receptacle C,in which the ground
material is swept around by the action of the
arms M, which act as wipers to carry the
ground material to the discharge-spout D to

‘be discharged into any suitable receptacle.

The grinding of shelled. corn or other grain
is performed in the same manner, except that
but little, if any, crushing action is had on
the grain by the arms I, J, and X as the grain
passes from the hopper through the spaces of
the arms to enter the space between the cone
L and receptacle E to be fed forward by the
action of the ridges / and m to enter the eye
of the upper grinding-ring and pass between
the grinding-faces of the upper and lower
grinding-rings, where it is reduced by the ac-
tion of the grinding-ridges of such rings to
any degree required, the rings being adjusted
by the arms 8, as already described; and, if
desired, the cone L, with the crushing and
breaking arms I, J, and X, can be removed
when grinding shelled corn or other grain, in
which case the grain will pass from the hop-
per directly to the grinding- rings, passing
through the eye of the upper grinding-ring
and entering between the grinding-faces of
the rings and when grinding shelled corn or
other grain a hopper H’ can be used having
therein a feed-gate by which the quantity of
corn or grain passing from the hopper ean
be regulated to suit the feed for the action
of the grinding-rings.

The shaft P drives both the grinding-ring
and the crushing and breaking arms; but the
speed of the grinding-ring and of the break-
ing-arms is not the same, as the ratio Dbe-
tween the driving-gears for these parts is one
that will give a slow speed for the breaking-
arms as compared with the speed of the
grinding-ring, and a speed that will perform
the required functions for the crushing and
breaking arms and the grinding - ring is

one in which the speed of the erushing and
breaking arms will be one revolution to ten
of the grinding-ring per minute, or approxi-
mately to such ratio, and, as the speed of the
crushing and feeding cone L is the same as
that of the grinding-rings, it will be seen that
after the first or coarse crushing of the corn
in the ear by the action of the crushing and
breaking arms I, J, and K the feed of the
partly broken material will be one that will
carry away the broken pieces from the break-
ing and crushing arms as fast as required to
keep the arms clear of the broken pieces, and
at the same time this speed is one that will
give a feed for the material to the grinding-
rings to a degree corresponding with the feed
of the grinding-rings in reducing the mate-
rial to the degree of fineness required. The
ridges n’ of the upper grinding-ring N ex-
tend from the eye N’/ across the inner face
of the ring to the line %, and each fourth
ridge coincides with a breaking or crushing
ridge 7 in the eye of the ring, and between the
grinding-ridges n’ are the grinding-ridges
n'’, separated one from the other and from
the ridges n’ by hollows or depressions, which
form wide drifts for the passage of the ma-
terial, and from the line z, where the ridges
n® and ' run into the outer grinding-face,
the drifts n’ start, running on the same tan-
gent as the ridges n® and !, two drifts being
formed between each ridge n® and n4, and
the cross-drifts »° run on an opposite tangent
from the drifts »% so as to form grinding-
faces of a diamond shape between the drifts
#’ and nf, as clearly shown in Fig. 15, and the
grinding-ridges ', which are continued to the
eye of the grinding-ring, are formed on a
slightly-different angle to that of their con-
tinunations of the grinding-ridges 7%, com-
mencing at the line y, and these eye grind-
ing-ridges n’ coact with' the grinding-ridges
m® to perform the first crushing and grind-
ing asthe material enters between the rings,
and also to feed the material outward, and for
this purpose the tangent of the ridges m?, ms,
and n’ is one which has a tendency to throw
the material away from the eye of the upper
grinding-ring, and the upper grinding-ring is
inclined upward at the eye, so as to leave room
for the passage of the ridges m® of the lower
grinding-ring, and these ridges m® are in-
clined on their upper edge from the hub
downward to the meeting point on the face
of the center M, and their acting. side has a

‘straight wall and their non-acling side a

rounded or inclined wall to insure a positive
cut and a clear discharge or outward throw
of the material.

Each fourth ridge n’ coincides with an eye-
ridge n, and each ridge n’ joins a ridge 8 for
each fourth ridge n’, so that the coinciding
ridges n’ n® form a continuous ridge from the
eye to the terminal line 2z, and the ridges n'’
coincide with the ridges % and the wide drifts
between the ridges n’/ continue and join the

ridges nf, forming a clear space for the pas-

.
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sage of the material from the eye n° to the
ridges nt, and the drifts »° are wider at the
inner end between the ridges »® and n* and
gradually decrease in width and depth to the
5 periphery of thering. The acting face of the
grinding-ring N is divided into three sections
or portions—an inner, a middle, and an outer
one—the inner portion commencing at the eye
N® and extending to the line 7, the middle
1o commencing at the line y and extending to
the line 2, and the outer commencing at the
line z and extending to the periphery. The
ridges n’ and n’” are formed in the inner por-
tion, the ridges »° and 2* on the middle por-
15 tion, and the drifts #° and n® on the outer por-
tion, with the drifts »° extending into the mid-
dleportion, and in use the inner grinding por-
tion breaks and grinds the material coarsely,
the middle grinding portion reduces it still
20 finer, and the outer grinding portion com-
plétes the grinding process.

The curved arms J and X are not arranged
exactly radially, as will be seen. Their curves
do not conform to arcs of cireles, but to ares

25 of ellipses, thereby causing the arms to lie
substantially at a tangent to the hubs. Thus
the outer ends of the arms are in advance of
the inner ends and the abrupt portion of the
curve of each arm is adjacent to the hub,

30 whereby the ears of corn are drawn inward
toward the hubs, where the leverage (and con-
sequently the power) is greatest.

What I claim as new, and desire to secure |

by Letters Patent, is—

1. Inamill for entting, crushing, and break-
ing corn on the ear, the combination, with the
hopper, of the stationary radial arms I, dis-
posed therein, the stationary curved arms K,
arranged below the plane of the arms I, with
40 an intervening space, and the elliptically-
curved tangential arms J, arranged in said
intervening space and connected at their
outer ends to a ring which is geared to a suit-
able drive-shaft, substantially as specified.

2. In a grinding-mill, the combination, with
the hopper having stationary cufting and
crushing arms arranged therein, of the rotary
arms arranged in a plane parallel with and
radjacent to the stationary arms and having
so elliptically-curved edges; whereby the ears of

corn are drawn toward the center of the hop-

- per, said rotary arms being connected at their

outer ends to a ring which is geared to a suit-

35

45

able drive-shaft, whereby the power is applied.

55 to the outer ends of the arms, substantially
as specified.

3. In a grinding-mill, the combination, with

a suitable receptacle, of an inverted conical

crusher provided with two or more series of

60 spirally-arranged teeth /, diminishing in size

toward the bottom of the crusher and wind-

ing from top to bottom in the direction of the

rotation of the same, substantially as speci-

fied.

4. Ina grinding-mill, the combination, with

a suitable receptacle provided on its inner

surface with spirally-arranged ridges, of an
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inverted conical crusher provided with twoor
more series of spirally-arranged independent
integral teeth 7, diminishing in size toward
the bottom of the crusher, and each tooth re-
ceding from the plane of thetooth above, said
teeth being rounded at their free ends, sub-
stantially as specified.

5. Ina grinding-mill, the combination, with
an upper stationary disk, of the lower rotary
disk comprising the central portion M, pro-
vided with radial arms M’/ having upturned
ends, and also provided with circumferential
projections m% and the removable annular
portion N¥ surrounding the central portion
resting on the arms M’/, and provided in its
inner edge with recesses engaged by projec-
tions m?, substantially as specified.

6. In a grinding-mill, the casing comprising
the interlocking rings H G F, carrying crush-
ing-arms I J K, respectively, having central
hubs, the intermediate ring G being free to
Totate, and the hopper 11/, fitted on the upper
edge of the upper stationary ring H, com-
bined with a vertical shaft arranged axially
in the casing and fitting in the hubs of the
crushing-arms, whereby it forms a journal
for the arms J, and the rotary grinding-disk
‘mounted on the said shaft below the crush-
‘ing-arms with its surface in contact with a

70

75

&

35

90

95

‘stationary grinding-disk and geared to the.

rotary ring (&, substantially as specified.

7. Inagrinding-mill, the combination, with
a suitable casing, of the upper stationary
grinding-disk having vertical earsT, the lever
S, pivoted at one end to the casing and con-
nected at intermediate pointsto the said ears,
the adjusting-bolt mounted on the casing and
connected to the free end of the lever, the
spring coiled on the said bolt and bearing
against the end of thelever, and the rotary
grinding-disk arranged below said stationary
disk, substantially as specified.

8. In a grinding-mill, the casing having
horizontal journal-boxes Q, the driving-shaft
P, mounted in said boxes and carryingapinion
P’, and the vertical shaft O, located centrally

‘in the casing and threaded at its lower end

in the box Q, in combination with a rotary
grinding-disk mounted on the vertical shaft
and coacting with a stationary grinding-disk,
and the gear-wheel O/, mounted on the ver-
tical shaft, meshing with the pinion P/, and
provided with an upper squared portion which
fits in a corresponding socket in the lower
side of the rotary grinding-disk, substantially
as and for the purpose specified.

9. Ina grinding-mill, the combination, with
the stationary breaking-arms and the coact-

ing rotary arms G, carryinga large gear-ring
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7, of the driving-shaft carrying piunions P’ -

and R/, the rotary grinding-disk coacting’

with a stationary grinding-disk and provided
with a gear-wheel O/, which nieshes with the
pinion P/, and the vertical shaft R, provided
at one end with a large pinion to mesh with
the pinion R”/, and provided at the other end
with a small pinion to mesh with the larger
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gear-ring G/, whereby the arms G are driven
at a lower rate of speed than therotary grind-
ing-disk, substantially as specified.

10. The receiver C, receptacle E, mounted
on the receiver C, the ring F, attached to the
receptacle E and having a series of breaking-
arms K, the rotating ring G, having a series
of breaking-arms J and supported by the
ring F, and ring I, having a series of break-
ing-arms T and attached to the hopper, in
combination with the arm F’, formed with the
ring T and having at its outer end the jour-
nal-box F”/, gear-ring G’’, connected with the
ring G, shaft R,mounted in the box F’/, driv-
ing-gear R’ for the shaft R, and driving-pin-
ions R’” and R?, for supporting and driving a
breaking mechanism, substantially as speci-

~ fied.
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11. A grinding-disk having an acting face
consisting of ridges n’,leading from the eye
of the disk outwardly in an oblique direction,
intermediate ridges n'’ between the ridges n’,
formed by hollows, ridges n%, constituting con-
tinuations of the ridges »’’ and formed by
changing the angle of inclination of the hol-
lows, ridges 7® between the ridges n4, at the
terminal of each hollow, drifts =% leading to
the periphery of the disk from the line of ter-
mination of the ridges n? and cross-drifts nf,
forming with the drifts »’ a fine grinding-face,
substantially as specified.

12. A lower grinding-disk having a center
M, provided with ridges m3, and an outer
grinding-ring having hollows forming ridges
7%, between which are ridges n®at the termini
of the hollows, and having drifts »% leading
from the ridges n® and n* to the periphery of
the ring, and cross-drifts 2% forming with the
drifts #° a fine grinding-face, in combination
with an upper grinding-disk having an acting
face corresponding to thatof the lower grind-
ing-disk, substantially as and for the pur-
poses specified.

13. A grinding-disk consisting of a center
M, provided with ridges 7% and an outer ring

portion N¥ having hollows forming ridges n4,
between which are ridges n® at the termini of
the hollows, and having drifts n% leading from
the ridges n® and n*to the periphery of the

ring, and cross-drifts nf, forming with the

drifts »° a fine grinding-face, substantially as
specified.

14, Agrinding-disk havingan eye or center
and an acting face consisting of three divis-
ions, the inner provided with ridges »n’ and
n'’,leading from the eye or center across the
grinding-face, the middle provided with hol-
lows forming ridges m% between which are
ridges n®at the termini of the hollows, and
the outer ring provided with drifts #° and
cross-drifts »f% forming a fine grinding-face,
substantially as described.

15. Anupper grinding-disk having on oppo-
sitesides, in line with each other, ears T, each

provided with an opening ¢, and a receptacle

C for the grinding-disks, having a cover pro-
vided with openings for the passage of the
ears T,in ecombination with the pivoted arms
S, one for each ear T, each having a lug ¢ en-
tering the opening ¢, a bolt 8/, common to both
arms 8, a spring 8"/, encireling the bolt 8/, a
support s*forthe spring, and a hand-wheel 83,
for acjusting the run of the grinding-ring,
substantially as specified.. :

16. Anupper grinding-disk having on oppo-
site sides, in line with each other, ears T, each
provided with an opening #, and a receptacle
C for the grinding-disks, having a cover pro-
vided with openings for the passage of the
ears T, in combination with the pivoted arms
S, one for each ear T, a bolt S/, common to
both arms 8, a spring S/, encircling the bolts
S’, a support s® for the spring $’’, a hand
wheel 8% and a yielding bumper 8! between
the head of the bolt 8’ and the arms S, sub-
stantially as and for the purposes specified.

DELOS CORNELL.
Witnesses:
0. W. Boxp,
HowarD B. HALLOCK.
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