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Lo @ZZ whom it ma J CONCETT: -
3¢ 1t known that I, DELOS CORNELL, a citi-
zen of the United St&tes residing at Boon
Grove, in the county of Porter a,ud State of
Illdl&l’lﬂ have invented certain new and use-
ful Improvementb in Grinding-Mills; and I
do hereby declare that the followmﬂ' 1s a Tull,
clear, and exact description of the 11went10n
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, formmg a part hereof, in which—
I*wure 1 is a side elevation of the mill;
Fig. 2 a vertical central section; Fig. 3, a
51(10 elevcmon of the parts shawn Flﬂ' 4,-a
top or plan view with the hopper 1 in Sebtl()'[] -
Iig. 5, a plan view of the rotating erushel
and. cuttel Fig. 6, a plan view of the lower
stationary erusher Fig. 7, a cross-section
taken on a line ahovo the adjusting-arms,
looking down; Fig. 8, a detail, partly in sec-
tion, of the connectlon between the upper

2 1‘1]:1(1111{)-—1"111 g and its supporting-arms; Figs.
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and drifts for the ﬂ‘rmdmﬂ—rmﬂs, Kig

9 and 10 a Slde elevation and a plan view,

resl)ectlvelj, of the crushing and feednw'
cone; Iig. 11, a side elewdtlon of the upper
ﬂrmdmn o-ring; Fig. 12, a side elevation of the
lower 01"111(11110-1*1112', I‘in 13, & top or Pldﬂ
view of the center of the lower erinding-ring
Fig. 14, a top or plan view of the upper g “orind-
Iing-ring; Kig. 15, a detail showing the 1‘1dﬂes
16 &
section on line z z of Fig. 15, looking towa,rd
the periphery of the 1'1110'

This invention relates to that class of grmd-

ing-mills designed for grinding corn and cob;

but it can also be used for grinding shelled
corn or other grain without any chanﬂe in the
parts, thereb3 enabling the n*undmﬂ' of dif- |

ferent grain in one and the same mlll as well
as the n*rindinﬁ of corn and cob.

The ObJeCt of the invention is to improve®
the construetion 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 amil operation of the
‘grinding-burrs and the means for adjusting
“the burrs to grind coarse, medium,.or fine, as |

|

-outer
edge a tonﬂue or bead. An arm F’ extends
out from 1311e ring If on one side, and at its

be l‘eqmred, and to 1mprove ﬁ'enel‘ally

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 drmvmgs A represents supporting-
pieces or
mounted.

Br epreqents the standards or u prwhtb 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 a, and, as shown tWO.llpl‘lU'htS I3 are
used, arranged in liue-—'bne with the other—
30 as to leave a clear space on the sides for
the discharge on one side of the ground ma-
terial; but tlle uprights can be ::'ernﬂed oth-
ermse and be varied in construction so long
as they furnish a support for the 0peratinﬂ'
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 centml opening a, around which
opening b, as shown, is a bead or flange b/,
above which the 10wer ﬂ*rmdmn ring or Durr
is supported. |

D represents a chsehm*we Spout lech1110'.

from the chamber C on one side thereof..

E represents an annular cone-shaped re-
ceiver ha,ving 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 K 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 efwh 11dﬂe -bemu fmmed 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-
celver K, and having on its upper side, at its
edge, a groove forming on the inner

outer end is prowded with a journal-box F”’,
as shown in Figs. 1 and 2.

a frame on which the mill is
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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 1ts 1nner
edge, has a tongue or bead to enter the groove
in the upper face of the ring I, conneetmw
the rings I and G tog ethel, so that the ring
( has a bearing on the ring I¥.

H represents a ring ,h&ving its inner face
formed on an incline to correspond to the in-
cling of the inner face of the ring (, and
having at its lower face, at the inner edge, a
groove to receive a tongue or bead /i” on the
upper face at the inner edge of the ring G,
and the lower face of the ring has a tongue
or bead A’/ to fit over the tongue 2/, and the
upper face of the ring H, at the outer edge,
is cut away to form a square face /% in the
form shown, for the reception of the lower
end of the hoppel H.

The ring ( has extending out therefrom
arms or spokes G, connectmo‘ the ring G’/
with the ring G, and this ring G’ has around
its perlphery COgs Or leaves to form a driv-
ing-gear by which the ring G is rotated, and,
in -rotating, the ring G is held 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 h a,nd

-h'’, so as to revolve freely.

1 represenfs bars extending from a cen-
ter or hub I’ to the ring I, and each arm 1 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 I and are locfmted at the

bottom of the laiter.

J represents curved arms or bars running
from a. center or hub J’ t
formed integral with said ring, and ea(,h arm
or bar J has a crushing or acting edge j to
coact with the acting edge i of each bar 1
and cut and crush the ears of corn, and, as
shown, the bars I are straight to leave awider
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 7 of the arms Jand the acting edges 7 of

§o
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the bars I to be broken, 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 integral
with the latter, so as to lie adjacent to the
arms or bars J when the parts are together,
and these arms KK are curved in an opposite
direction to the curve of the armsJ and have
an acting edge & to coact with the acting edge
-7 and still further crush and break the cob.
Three arms or bars K are provided, and the

cuarvature of the acting edee & of each arm or

bar,in connection with the curvature of the
acting edges 7 of the arms or bars J, is one that

to the ring G m’ld.

‘the ring

draws the partly-erushed material toward the
center. o |

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
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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 FFigs. 9 and 10. These ridges

[ grade from the top to the bottom to corre-
spond in piteh to that of the ridges ¢ 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 KK, and also act to feed the material
down to enter between the grinding-rings.
The cone L at 1ts lower end 1s provided with
lugs or projections " for locking the cone to
the lower grinding-ring to be rotated there-
from in the form of construction shown.

M representsthe centerportion of the lower
orinding-ring, having at its center a hub or

enlargement M’, in which are mortises or

openings m’ to receive the lugs //, 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 inecline and wind as are
the teeth of /. The upper face of the center
M is provided with feeding and grinding
ridges m® and m?* the ridges m?® extending
from the hub M’ outward on a tangent and
beinginclined on their upper edge, as shown
in IHDS 12 and 13, and the 1*1(10‘65 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-
1*'1.:11 to enter the final outer grinding-faces of
the upper and lower 0‘1*111(:1111& -rings. The
center M is provided mth 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
oround 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 18 made detachable from the
center M in the construction shown; but, if
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 Iuﬁs m®, and two similar lugs m’ project

out from the edge of the center M by means
of which lugs :;md recesses 1n the outer por-
tion ot the U"‘L"lIldl]]“-l‘lllﬂ the two parts of
- are locked to-:-e:thel
N 1epl esents the upper grinding-ring, hav-
ing a hub or center N’ to lie within the lower
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end of the receptacle E when the parts are

together with ‘a close enough fit to prevent
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the crushed material from pasmncr between
the 1eceptaele 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
interiorof 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-
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terial in its passage to the grinding-facas of
The

the upper and lower ﬂrmdmﬂ -Tings.
acting face of the 01’*11:1(11110—1"11:10 N is pl‘OTlded
with a series of 1"1dﬂes n' leadlnn from the
eye or hole N’/ in an obhque (]11‘(3(31:1011 to the

periphery of the center, as shown 111 I* ige, 15
and 16, and between these ridges n’ are mter--

mediate hollows which form intermediate
ridges n, as shown in TFigs. 15 and 16, and
from the terminal point of the ridges n/
and »'" at the line 4 the hollows are con-
tinued outward at a different angle, form-
ing ridges n!, between which, at the ter-

CMINus of the hollows, are short ridges 75

and from the terminal pomts of the 1*1::10*95 03

‘and 7t are drifts n° and »°, which form a fine

erinding-surface, as shown in Fig. 15. The
acting faee of the outer portlon N* of the
IOWEI‘ grinding-ring is formed with ridges and
drifts cou"espondmo to those of the, upper
grinding-ring from the point beginning with
the euwud line Yy, Fig. ,_,,_15, and extending
to the periphery of the ring, and this ring N
18 supported upon the arms M’ and lies di-
rectly under the corresponding portion of the

upper grinding-ring N, so that the corre-

%pondmn ridges n? :—zmd fnfl and the feed-drift

n® and nb Wlll form ﬂ*rlllclmﬂ Taces, between

which the material wﬂl be 1’*eduued to the 1*e-_
quired degree of fineness, and the ridges '

and 7° act to feed the material outward, and

13}1@ hollows between the ridges n’’ and n* fur-

nish a means for the escape Cof the material,
by which clog gging will be prevented, and the

material, as it is acted upon by the grinding-
faces formed by the feed-drifts n’ and ns, will
- bereduced, and at the same time these d1 ifts

act to carry the material, as fast asg it is
ground, out to be dl,sehawed around the pe-
1‘1pher'y of the 01111(1111@-1*11105 and be de-

posited in the receiver O in Whlch the grind-

ing-rings are located, a,nd the ground mate-
Il al falling to the bottom of thIS receptacle,
wﬂl be swept around by the arms M’/ to en-
ter the spout D and be discharged.

O represents a shaft passing thmwh the

hub of the lower grinding-ring, the cone L,
and the hubs or centers I’ J’, and K’ of the
arms or bars I, J,and K, ::‘Lnd the lower grind-
ing-ring has lts hub or center fitted some-
Vhat eloqely around the shaft O, co that the
shaft will furnish a support and prevent any
wabblmﬂ of the ring, and, as shown, a pin
o’ and a washer ¢ are provided at the top
for holding the parts against end movement,
and when 'ht ed tonether the hub J’ enters a
countersink .'11 the hub I’, so as to bring the
arms I J K sufficiently close to each other to
perform the work of breaking, erushing, and
cutting

on the shaft O to prevent wabblmo in use.

The lower end of the shaft O, as shown 1S
screw-threaded and enters a sorew-thre&ded ke
hole in a bearing o’, and around the lower
end of the shaft is a sleeve 0"/, formed with
or suitably secured to a beveled gear O', by
which the sleeve O’/ isdriven, and thissleeve
O, at its upper end, receives the center or 73
hub M? of the lower ﬂ'rmdm g-ring M to con-
nect the sleeve ELllC]_ the ﬂ'rlndmﬂ‘-rmﬂ' for
which purpose the sleeve is formed square in
cross-section, and the hub M* has a square
recess fitting the sleeve. |

P 1'ep1‘esents the main drwmﬂ-shaft on
which is a beveled pinion P’, which meshes
with the bevel-gear O’ for rot&tmﬂ' the gear
O’, and this sh&ft at each end may be Squm*ed
to form an end p for the attachment of a 85
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 Dbelt from an engine or other motive power. go

Q represents sleeves formed integral with
or suitably secured to the standm*ds B, and
arranged so as to leave a space for the loea-
tion of the driving-pinion P’ on the shaft P,
and, as shown, flanges ¢ are provided, extend- 05
ing from the smndard B to the longer sleeve

30

_to give an increased %tlenwth and support

1heref0r
R represents a shaft, the upper end of
which passes throun*h the journal-box ¥/, and 100
islocked, when adJusted by asleeve '’ whmh
abuts &Dam%t the end of the journal- box and
18 Secured to the shaft by a set-screw 3. The
1ower end of this shaft enters a Joumal box
7" on the sleeve Q, on which sleeve is also lo- 1053
cated the boss o’ for the shaft O, and the

lower end of the shaft R has seeured thereto
‘a bevel-gear R/,

which meshes with- a driv-
ing-pinion R”, secured to the shaft P. The
bevel-cear O’ has a hub o to for-m a bearing 110
in eonnectmn with the boss 0/, and the be‘rel-

| gear R’ has a hub 7 to form a bearing in con-
.neetlon with the journal-box 7’

, and the shaft
O 1is stationary and the sleeve O’ revolves -

around the shaft, while theshaft Ris revolved 1 15
from the bevel-gear R’, and this shaft R, at

its upper end, ha% a pinion R3 which mecshes
P

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 sha,pe
and each having a straight portion at each.
end and a eurved portwn at the center
to pass around the receptacle E. Each arm,
at one end, is attached to an ear S, pro- 125
J@G‘[IHG" up from the plate E’ by a- common
bolt ¢/, extending from ear to ear, and the
free ends of the arms S receive a bolt &/,

120

around which is a spring S”’, located between |
‘the under face of the arms S and an ear s% 150

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’

g and to nwe a bemmﬂ* for the arms J. | pd%ses through the ear: s*and receives a hand-




~ nut 8% by means of which the bolt can be | P is driven from its motive
'bhortened to draw down the arms S at this
end, and the arms are carried back when the
nut 8 is loosened by the action of the spring.
The bolt S’ is encircled by a rubber
bumper S% which lies between the head of
of the arms S and”
forms a cushion to allow of a slight yield of
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the bolt S’ and the top

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 ﬂ'lmdlnﬂ -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 pro,]ectmn t’ on each arm, which.
enters a slot £ in the ear adjacéent to the arm,:
| 1 ing arms J and broken, erushed and cut by

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
-_wqmred 1o brmg the grinding-faces of thej‘;
upper and lower ‘J‘I'IIldII]ﬂ-I‘lIlD in position for:
grinding coarse or fine or medmm as ‘may:|
De reqmred the drawing down of the arms S,
‘through the bolt 8’ and hand-wheel-S"’, bring-
ing the orinding-faces close together f01 fine"
-cmndmn* and the release of the ar ms by the.
unscrewing of the hand-nut S° carrying the
rings farther apart by the action of the spr ing.
S’ Wthh raises the arms S, and in case a:
hard substance enters between the orinding-:
rings the cushion formed by the rubber:
bumpel 8¢ allows of a sufficient yield for the-
‘hard material to pass without breaking or do-.
ing serious injury to the grinding-rings.
| U represents ears: formed on the plate E’
‘and-the receptacle C,by means of which and.
‘Dbolts w the plate E’ is secured to the recep-.
1'mt, and n’ by which ridges the- “material is
'reduced in size and fed outward to enter the

as ShOWIl in FNS 92 and 8.

tacle.

V represents ears formed on the 1eeepta,cle§f
E and the ring ¥, by means of which and:
“bolts » the ring F is firmly secured to the re-:

ceptacle

The head or flange b" forms a guard awcunstgf
the discharge of the ground materml at the
- The'
cone crusher L, when in place, has its ridges’|
I in line with the ridges m of the center M’
‘Thein-.
terior walls of the rings G- and o line with
each other and with the interior wall of the:
- hopper to form a continuous incline for the
‘passage of thée material.
fast and loose pulley for driving purposes arc:
attached tothe end of the shaft P, as cshown{

opening b when the mill is together.

to form a continuous wmdmﬂ* ridge.

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 18 located at any place
where it is desu‘ed to be used, and so that a;
‘connection ‘ean be had by a tumbling-rod
“from a horse or other power with the bh&ftr
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 |

P, or by

A fly-wheel and a

4 ' . 418,168

power, driv-
ing the beveled pinions P" and R’’, and the
pinion P’ drives the gear O, rota,tmg the
sleeve O’/ and drnmu the lower orinding-
ring, and this ring, by the connection of the
crusher-cone L therewith, also drives the
crushing-cone in unison with the rotation of

the 10W61 grinding-ring, and at the same time
+ the pinion "R/’ drives the beveled gear R’, ro-

70
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tating the shaft R, which drives the plmon

R, which pinion drives-the gear-ring G,
tatmﬂ the ring G, carrying around the arms

J, 80 that the drwen parts are all operated

f10m 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 1 are caught by the rotat-

the acting edwe& of the arms I and the

acting edcres ) of the arms J, and the caught
'portlon first” broken passes down :«,md 18
caught between the rotating arms J ‘and the

statlona,ry arms K to be broken, crushed,

and cut by the action of the aetmﬂ* edﬂ'es

of the arms J and the acting edﬂesk of
the arms K, and, after being Opelated 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
broken pieces arestill further 1et1ueed 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 bloken pleces

as they enter the eye N’ of the upper grind-

ing-ring N by the action of the erushing- 11dﬂ‘es

m on the hub M’ and the erushmﬂ*—ndﬂef-: n
‘| in the eye of the grinding-ring N, and by the

action of these 11dﬂes m and n the particles

are reduced in size sufficiently to pass be-

tween the orinding and crushing ridges m?,

outer grinding-faces of the rings N and N3 for

| the: ﬁnal reductlon and the 11d0*es on the up-
‘| per and . lower ﬂ'rmdmﬂ*-rmﬂs, in connection

with the feed- drlf‘[% between the ridges by
reason of their tangential auanwement act
both to reduce the m.:mteual a,nd feed it to-

ward the periphery of the grinding-rings, and
in order to leave a clear space for the out-

Wald feed of the material the upper D‘lind-__

ing-ring adjacent to the eye thereof 1s in-
clmed so as to leave an open space between
the first series 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 11d0'es [ and m of the cone T, and
the hub M’; and it will be further seen that by
theinward drawin o action of the crushing and

prowded for the material after the first crush-
ing to pass to the crushing and feeding cone
1, and after the materlal is fed to this cone

‘a positive feed is had by the action of the

ridges [ and m, and after the material reaches
the orinding faces of the upper and lower

ring a pOSItwe feed 18 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-

10

20

‘rings. The upper grinding-ring is raised or

lowered, as required, for coarse or fine grind-
Ing, by the arms S, the raising of the arms by
the spring S”’, when the hand nut or wheel S
1s unscrewed, raising the grinding -ring N

through the ears T, and the drawin g down of
thearmsS,by turningup the hand nutor wheel

5% carries down the grinding-ring N through

‘the ears T, and by means of this hand nut or
‘wheel S° and the bolt 8’ 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

a hard 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 be thrown out by the ac-
tion of the feeding ridges and drifts of the
rings without breaking or producing injuri-

ous elfects. 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
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ground material to the discharge-spout D to
be discharged into any suitable receptacle.

The grinding of shelled. corn or other grain
1s performed in the same manner, except that
but little, if any, crushing action is had on
the grain by the arms I, J, and K 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 S, as already described; and, if
desired, the cone L, with the crushing and
breaking arms I, J, and K, can be removed

‘when grinding shelled corn or other grain, in’

- which case the grain will pass from the hop-

5o
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of the grinding-rings. -. _
~ The shaft P drives both the grinding-ring

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

~and the crushing and breaking arms; but the

6o

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

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 n 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
7’ and 7' run into the outer grinding-face,
the drifts n° start, running on the same tan-
gent as the ridges #° and »', two drifts being
formed hetween each ridge n® and n% and
the cross-drifts n° run on an opposite tangent

from the drifts %5 so as to form grinding--

faces of a diamond shape between the drifts
n’ and n’, as clearly shown in Fig. 15, and the
grinding-ridges 7/, which are continued to the
eye of the grinding-ring, are formed on a
slightly-different angle to that of their con-

tinuations of the grinding-ridges n2 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 as the material enters between the rings,
and also to feed the material outward, and for
this purpose the tangent of the ridges m3, m4,

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

tor 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-acting side a

rounded or inclined wall to insure a positive

cat and a clear discharge or outward throw
0f the material. |

- Each fourth ridge n’ coincides with an eye-

ridge 7, and each ridge n/ joins a ridge n® for
each fourth ridge n’, so that the coinciding

ridges n’ n® form a continuous ridge from the
eye to the terminal line 2, and the ridges n'’
coincide with the ridges n® and the wide drifts
between the ridges n’’ continue and join the

arms and the grinding - ring is | ridges n% forming a clear space for the pas-
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sage of the material from the eye 71° to the

1‘1dﬂ'es nt, and the drifts »’ are wwler at the

inner end between the ridges »® and »* and
ogradually decrease 1n wu:lth and depth to the
periphery of thering. The acting face of the
grinding-ring N 18 divided into three sections
or portlons——cm inner, a middle, and an outer
one—the inner portlon commencing at the eve

" N? and extending to the line v, the middle
commencing at the line y and extending to
the line z, 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 n® and 7' on the middle por-
t1011 and the drifts n° and 7 on the outer pPOr-
tion, with the drifts »* extending into the mid-
dle portlon and in use the Inner grinding por-
tion breaks and grinds the nm‘relml bOELl‘bGlY,
the middle ﬂrmdm portion reduces it still
finer, and the 011tel* grinding portion com-
- plétes the grinding process.

The curved arms J and IX are not arranged
exactly radially, as will be seen. Theircurves
do not conform to arcs of cireles, but to ares
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,
whereby the ears of corn are drawn inward
toward the hubs, where the leverage (and CON-
sequently the power) 18 greatest.

-~ What I claim as new, “and desire to secure
by Letters Patent, is— '

1. Inamill for cuttin g, erushing, 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
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 1s geared to a suit-
able drive-shaft, substantially as specified.

2. In a grinding-mill, the combination, with
the hopper havi 1nn stati ionary cutting and
crushing arms arranged therein, of the 1*0t41*y
Arms fbrmnn‘ed in & pla,ne_ parallei with and

‘adjacent to “the stationary arms and having

o elliptically-curved edges, whereby the ears of
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corn are drawn toward the center of the hop-
- per, said rotary arms being connected at their
outer ends to a ring which 1s geared to a suit-

able drive-shaft, whel eby the power 1s applied.

to the outer endas of the arms, substantially
as specified.
3. In a grinding- mill, the combination, with

a su1table receptacle, of an 1nverted conical

crusher provided with two or more series of

6o spirally-arranged teeth [, diminishing in size
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toward the bottom of the erusher and wind-
ing from top to bottom in the direction of the
1‘0‘[at10n of the same, Sub‘smntmlly as speci-
fied. |
4. Ina D‘rmdmﬂ‘—mﬂl the combination, with

5u1table receptaele prowded on 1ts inner
surface with spirally-arranged ridges, of an

in the casing and fitting in the
j;cru&hmn-mm
for the arms J , and the rotar
‘mounted on the said shaft below the erush—.
ing-arms with its surface in contact with a

stationary orinding-disk and geared to the
rotary ring G, sub%‘tantmlly as specified. |

418,168

| inverted conical crusher provided with twoor
more series of spirally-arranged independent

integral teeth /, diminishing in size toward
the bottom of the crusher, and each tooth re-
ceding from the plane of ’[he tooth above, satd
teeth bemﬂ rounded at their free ends, sub-
stantially as specified. |

5. Ina grinding-mill, the combination, with
an upper qmtmnar} dl%k of the lower rotary
disk comprising the central portion M, pro-
vided with radial arms M’/, having upturned
ends, and also pr'mnded W 11311 eu"cumfel'entlal
prowehonq m?, and the removable annular
portion N° sumoundmﬂ the eentral portion

resting on the arms M’ ’, and provided in its
inner edﬂe with recesses engaged by projec-

tions m” subst.-.:mtmlly as %pemﬁed
6. In aJ grinding-mill, the casing comprising
the 111’((3110(,]{1110 rings H G I, carrying crush-

ing-arms I J K, 1"espeet1vely, having central

hubs, the intermediate ring G bellw free to

Totate, and the hopper I/, fitted on the upper
edge of the upper Statlonary ring M, com-

bined with a vertical shaft "1,1'1'*mﬂed amally

whereby it forms a journal
orinding-disk

7. Inagrinding-mill, the combination, with

| a suitable casing, of the upper stationary
_-nrmdlnﬁ disk having vertical ears T, the lever
'b, pwoted at one end to the casing and con-

nected at intermediate points to the said ears,
the adjusting-bolt mounted on the casing ELlld
connected 1:0 the free end of the lever, the

spring coiled on the said bolt and bem*mcr
against the end of the lever, and the 1*0‘[&1‘3?

orinding-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, mountedin said boxes and carryingapinicn
P“' and the vertical shaft O, located centrally

in the casing and thr eaded at its lower end
‘in the box Q, in combination with a rotary

erinding-disk mounted on the vertical shait

| and eoaetlnﬂ 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 speclﬁed
9. Ina grinding-mill, the combllmtlon with
the statwnm y break:mg arms and the coact-
ing rotary arms G, carrying a large gear-ring
Z(Jr’ ' of the driving-shaft carrying pinions 2
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and R’ ', the 1013‘1;1‘37 orinding-disk coacting’

with a stationary grinding-disk and provided
with a gear-wheel O/, which meshes 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

120"
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gear-ring G’/ Whereb} the arms G are driven
at a lower ate of speed than therotarygrind-
1ng-disk, sub%tantml]y as specified.

10. The receiver (:, receptacle E, mounted
on the receiver C, the ring K, attached to the
receptacle E and hfwmn' a serles of breaking-
arms Ig, the rotating ring G, having a %eneb

- of bl(}&l{lnﬂ -arms J and &upported by the

IO
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ring F, and ring H, having a series of break-
ing-arms I and atfacheﬂ to the hopper, in
eombumtlon withh the arm K/, formed with the
ring I' and having at its (mter end the jour-
nal-box B’ , gear-ring "/, connected with the

ring Gz, shaft R, mounted in the box F”, driv-

ing-gear R’ for the shaft R, and dlnmﬁ-pm-

ions R’” and R?, for supportingand driving a |

breaking mechmn%m substantially as Speci-
led.

11. A grinding-disk hmflnﬂ an acting face
001131‘311111(1 of 1‘1dﬂes n’ Ieadmﬂ from the eye
of the disk outwardlv in an obhque du*'e(,tmn
intermediate ridges n’/ between the ridges 71/,
formed byhollowfs ridges 7, constituting con-
tinuations of the 1"-1dﬂea 0" and formed by
changing the angle of inclination of ‘rhe hol-
lows, 11(10eq n® between the ridges n? at the
‘ermuml of each hollow, drifts 77, leadmﬂ to

forming with the dmft% n’ a fine grindin D‘-fa,ce
,subbtantmlly as specified.

12. A lower grinding-disk having a center
M, provided with ndn*e& ms, and_ an outer

| ﬂrlnchnm-rmw having hollow'% formmﬂ ridges
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%1 between Whleh are ridges n’at the termini
of the -hollows, and havmﬂ drifts 7°, leading
from the ridges n® and »n* £o the pemphery of
the ring, and cross-drifts 7%, forming with the

drifts n° a fine 01*111d1110-faee in wmbumtmn'

with an upperg frrmdmﬂ' disk havmn an acting
face corre .51)011{1111 o £0 that of the 1ower 01‘111(:1-
ing-disk, substcmlla]ly as and for the pur-
poses specified. |

13. A grinding-disk consisting of a center
M, provided w 1th ridges n2’, and an outer ring

ring, and cross-drifts n®,

ridges n®at the ter'mlm of the hollows
the outer ring provided with drifts 15 and

the periphery of the disk from the line of 1 rer-
‘mination of the ridges n? and cross-drifts »°,

portion N3 havmw hollows forming ridges %4
between which are rid ges n° at the termini of
the hollows, and h.fwmﬁ drifts »’°, leading from
the ridges 73 and nt to the pel'lphel'y of the
forming with the
drifts n° a fine ormdmo-fa,ce substantmlly as
specified. |

14. A urmduw—-dlsk havingan eye or center
and an acting face consmtmw of three lelS-
1011&, the 1nner provided w1th ridges n’ and

' 16.&(]1110 from the eye or center across the

ﬂrmdmu ffme the middle provided with hol-
lows formmﬂ ridges n*, between which are
, and

cross-drifts ?zﬁ forming a fine Ormdmn-fdce
substantially as descmbed -

15. An upperg erinding-disk having on oppo-
sitesides, iix lme with ecwh other, ears T, each

"provmled with an opening 7, and a reoeptacle |

C for the grinding-disks, havmg a cover pro-
vided with openings for the passage of the
ears I, in combination with the pivoted arms
S, one for each ear T, each having a lug ¢’ en-

| Termﬂ the opening?, a bolt S, common t0 both -

arms q-} a spring 8'’, enelrchnﬁ the bolt S/, a

support s®’forthe spring, and a h&nd wheel b3

for acjusting the run of the grinding-ring
substantially as specified.. -
16. Anuppergrinding-disk having on OPPo-
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site sides, in lme with eaeh other, ears T, each

m*ovlded with an opening ¢, and a 1*ecepta,ele
C for the grinding-disks, havmn a cover pro-

vided with openings for the passage of the

ears 1, in combination with the pivoted arms

S, one for each ear T, a bolt S/, common to

both arms S, & Spring S” 611011(3111]0‘ the bolts

S’, a support s3 for the Spring S”, a hand.

wheel 5% and a yielding bumper S* between
the head of the bolt 8" and the arms S, sub-

stantially as and for the purposes specified.

| | DELOS CORNELL.
‘Witnesses: - |
| O. W. Bo~NDp,

HowARD IB. HALLOCK.
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