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| plete mill embodying my invention.

UNITED STATES

PaTeEnT OFFICE.

-

DANIEL C. STOVER, OF FREEPORT, ILLINOIS, ASSIGNOR TO THE STOVER
MANUFACTURING COMPANY, OF SAME PLACE.

GRINDING-MILL.

il

SPECIFICATION forming part of Letters Patent No. 471 ,345, dated March 22, 1892,
Application filed May 14, 1891, Serial No. 392,655, (No model.)
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To all whom it may concern:

Be it known that I, DANIEL C. STOVER, a
citizen of the United States of Ameérica, re-
siding at Freeport, in the county of Stephen-
son and State of Illinois, have invented cer-
tain new and useful Impmvemente in Grind-
ing-Millg, of which the following is a specifi-

cation.

My invention leletes to improvements in
U‘I'lnﬂ ing-mills, and is fully described and ex-
plalned in this specification and shown in the
aeeompanymﬂ‘ drawings, in which—

Figure 1 is a Delspeetlve view of a com-
Fig. 2
18 a transverse vertical section of the 111111
through the line 2 2, Fig. 1. Fig. 3 is a top
plan of the hopper of the n:ull and the crush-
ing mechanism located therein. Iig. 4 is a
top plan of the base of the mill with the
grinding and feeding mechanism in place
therem Fig. 51is an edﬂ*e view of the central
burr of the ‘Tllndlnﬂ‘ meehamsm Fig. 6 is a
side elevation thel*e()f, showing its connection
with the parts by which it is rotated. Fig.7
is an elevation of the lever, by means of which
theposition of thegr mdmﬂ'-burls isregulated.
Fig. 8is a transverse seetlon of the shde, by
means of which the feed from the crushing
mechanism to the grinding-chamber is regu-
lated, together Wlﬂl the means for adj ustmn-
the same; and Fig. 9 is a central lonn'ltudmal
vertical seetlon of the grinding and feeding
mechanism and the pmts nmnechatelv COM-
nected therewith,

In the views, A is the bed or base of the
mill, provided with legs a for its supportand
formed with a downwardly extending semi-
cylindrical trough or depression A’, which
constitutes the lower half of the oundmﬂ-
chamber of the mill. Upon this baee rests a
hollow casting A< having at its center an up-

'Wardly-eonvex semi—eylindrical chamber A5

corresponding in position with the trough A’,
already referred to, and forming therewith
the grinding-chamber. Circular openings in

the ends of the grinding-chamber connect it |

with the spaces in the ends of the hollow
casting A* and permit the entrance of grain
to the grinding-chamber. A spout o’ fast-
ened to the upper portion A3 of the ﬂ'rmdmc-*-

chamber in the manner indicated in Fig. 2 t to crush any coarse material—suach as ear

provides for the escape of meal from the
erinding-chamber, and a hopper A% resting
upon the casting A2 is adapted to contmn
grain or other material which is to be crushed
and ground in the mill. The hopper, the cast-

ing A% and the base or bed are bound to-

O'ethe1 by bolts in substantially the manner

mdlca,ted in Fig. 1.
In the base A is journaled a 10110*11:11(1111&1

shaft B, projecting at both ends beyoud the

base, and a driving-pulley and fly-wheel are

mounted on the opposite ends of this shaft
and serve as a means for operating the mill.
A pinion 0 is rigidly mounted upon the shaft
B and engages a gear-wheel 0’, mounted on a
shaft B/, which is Journaled in the hopper A*
and extends longitudinally through it. (See
Figs.1,2,and 3.) A pinion 0% loosely mount-
ed on the shaft B’, engages a second pinion
b3, mounted on a shaft B? journaled in the
hopper and parallel with the shaft B’. The
pinion 0® on the shaft B’ is provided at 1ts
outer end with a hub C, formed with an arm
¢, lying in the plane of the gear-wheel {6’ and
of such length as to engage a wooden pin 7,
inserted in one of the spokes of the gear-wheel
in the manner indicated in I'ig. 3. by means
of this pin and arm the rotation of the main
shaft and of the gear-wheel b’ is imparted to
the pinions b?b%and all these parts rotated to-

-gether until the resistance to the operation of

the mill is sufficient to break the pin p, in
which case the pinions 0° b° no longer rotate
with the gear-wheel. Each of the pinions b*
b® has on its inner end a hub extending into
the hopper A% one of these hubs, lettered C’,
being shown in Fig. 3. Two breaking-cylin-
ders D D’ are mounted on the shafts B’ B3

respectively, and each of these breaking-cyl-

inders 1s connected with the hub of the cor-
responding pllllOIl in the manner indicated in
Fig, 3,in which ¢’ is a lug formed on the hub
O’,. and d is a corresponding lug formed on
the breaking-cylinder D, the two Iugs ¢’ d
being in such engagement that the rotation
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of the pinion and its hub rotates the break-

ing-cylinder in the same direction. The

breaking - cylinders are provided with pro-

jecting teeth T, which pass between corre-
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corn—placed in the hopper,and thus prepare | with a series of marginal lugs 7, entering cor-

it to be operated upon by the grinding mech-
anism beneath. Immediately beneath the
breaking-cylinders D D" and in the bottom of
the hopper is an opening extending from end
to end of the hopperand from one side partly
across the bottom thereof, and just under

this openingis a slide E,also extending from.

end to end of the hopper and adapted to be
moved from side to side in order to wholly or
partly close the opening over it. (See IFigs.
2, 3, and 8.) On the lower face ¢f each of the
ends of this slide is formed a rack having a
suitable number of teeth, and in engagement
with this rack is a pinion 6% mounted on a
shaft B° journaled in the walls of the casting
A* and provided at one end with a notched
hand-wheel F, Iig. 3, by means of which 1t
may be turned for the purpose of moving the
rack. A pawl f, pivoted to the casting A=,
engages the hand-wheel F and serves to hold
it stationary in any given position, and thus
to secure any desired opening between the
hopper and the chamber beneath, and there-
by regulate the feed from the crushing mech-
anism to the grinding-chamber.

In the hollow casting A~ are two spaces or
chambers Iying on oppositesides of the grind-
ing-chamber and communicating with the in-
terior of the grinding-chamber through the
openings in its ends already mentioned, and
immediately below these two spacesor cham-
bers are shallow semi - ¢cylindrical depres-
sions formed in the base A, as indicated in
Kig.2. Inthebottom of each of these depres-
sions 1s an opening which is closed when the
mill is in use by means of a plate I, provided
with an oblique ridge R/, formed on its up-
persurface. Eachof these plates has a dowu-
wardly and laterally extending arm /i, which
is held in place by means of a bolt &/, pro-
vided at its upper end with a nut n and atits
lower end with a wooden pin p’, in the man-
ner indicated in IKig. 2. The upper end of
each of the bolts /i” passes through a flange
on the base A, while its lower end isconnect-
ed with the arm /& by means of the wooden
pin, and the nut n provides for drawing the
plate upward into position and holding it
theresecurely. When any unusual or excess-
ive strain 1s brought to bear on the plate,
however, the pin p’ breaks and the plate drops
down and relieves the strain.

Immediately above each of the plates 11 1s
a feeding-cylinder G, provided with teeth T,
havingbevel edgesadapted to co-operate with
the oblique ridges R’ on the plates I and
force grain or other material from both direc-
tionsintothe grinding-chamber. 'T'hese feed-
ing-cylinders extend into the grinding-cham-
ber and engage at their inner ends with a
plate I, Fig. 6, mounted on and loosely keyed
to the shaft. One of the teeth TV of each of

the feeding-cylinders enters a corresponding
opening in the plate I, so that the rotation of
the plate with the shaft rotates the feeding-
cylinders, and the plate itself 18 provided

‘the Iugs * and are retained thereby.
frame I. has on its outer face a cylindrical
‘neck N, which rests in a corresponding bear-
ing in the base-plate, the neck and the bear-
‘ing being both turned to fit accuratély, and

responding notches in the inner margin of a
double-faced annular grinding-plate K, Iig.
G, having projecting lugs /&, which serve to
serape the meal from the bottom of the grind-
ing-chamber and ecarry it {o the discharge-
spout «’, through which it escapes. The
double-faced grinding-plate K lies approxi-
mately at the center of the grinding-chamber
and on opposite sides of it, and co-operating
with it are two stationary grinding-plates K’
K2 seated in frames L I/, in the mannershown
in Fig. 4. Hach of these frames has out-
wardly-projecting lugs /, which rest upon cor-
respondingly-placed lugs !/, formed on the in-
ner face of the grinding-chamber and pre-
venting rotation of the frame, and eachframe
is also formed with hooked or undercut Ings
2, which secure the grinding-plates K’ K* in
place, the grinding-plates being provided with
marginal lugs which pass into the 110tcller?11in
he

thus secure the centering of the frame and
the grinding-plate which it supports. Longi-
tudinal movement of the neck N in its bear-
ing is prevented by means of a shoulder n/,
which forms a stop for the end of the neck.

The frame L’ is provided on its outer face
with aneck N/, restingin a bearing in the base-
plate and serving to center the frame and its
orinding-plate; but the neck N’ is free to move
longitudinally in its bearing for the purpose
of adjusting the grinding-plates I K* upon
the shaft, and thereby varying the spaces be-
tween the central double-faced grinding-plate
and the two outer non-rotating plates.

The frame L’ is adjusted by means of the
mechanism illustrated in Figs. 1, 4, and 7, 1n
which O is a yoke mounted loosely on the
shaft and extending laterally in opposite di-
rections therefrom, and o o are two rods hav-
ing their ends seated in sockets in the inner
face of the yoke and the outer face of the
frame I/. A lever P, pivoted at one end on
a vertical boss formed on the base A, rests
against a lug on the center of the outer face
of the yvolke O, and is operated by meansof a

bolt P?, passing through the free end of the

leverand provided with anotched hand-wheel
I/, resting against the end of the lever and
serving to press the lever against the yoke,
and thereby to lessen the spaces between the
orinding-plates. A pawl /7, pivoted to the le-
ver I?, engages the hand-wheel and prevents
its accidental rotation, and it is evident that
by means of the lever, the hand-wheel, and
the pawl the plates may be adjusted as de-
sired and held securely In any given posi-
tion.

In the construction of the various parts
hereinbefore deseribed various details are em-
bodied which serve to cheapen their manu-

IfﬂGTl]l"E} and facilifate their connection and
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combination in the machine. Thus, for in- | of the connection of the main shaft with the
stance, the discharge-spout ¢’ is held in place | grinding mechanism and feeding-cylinders.
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by means of a lug o? Fig. 2, formed on the

lower surface of the spout near its inner end,
and a single bolt and nut connecting the up-
per part of the inner end of the spout with
the wall of the grinding-chamber. The lug
a® being first brought into engagement with

the wall at the lower margin of the opening

into the grinding-chamber, the spout is next
brought into working position and the bolt in-

serted, and the fastening of the spout in place.

1s thereby completed. The connection of the
pinions 0° b° with the crushing-cylinders is
another instance, and the connection of the
feeding-cylinders G with the grinding mech-
anism on the shaft B is still another. The
connection of the grinding-plates K’ K? with
the frames that hold them, through the sim-
plerotation of the grinding-platesinto such a
positionastobring their marginallugs into en-
gagement with the undercut lugs of the sup-
porting-frames, is an extremely simple and
convenient mechanical device, and the con-
nection of various of the parts by means of
theilr own shapes and without the use of
bolts, screws, or keys is resorted to wherever
the general construction of the milll will al-
low it. | |
The operation of the mill hereinbefore de-

seribed, while sufficiently evident from the

detail deseription of the parts, may be again
briefly stated. Coarse material, such as ear

corn, being placed in the hopper, is crushed |

by means of the rotation of the crushing-cyl-
inders D D’, the crushed produet being ad-
mitted to the chambers below the hopper
through the opening in the bottom thereof at
a rate dependent upon the position of the
regulating-plate E, which may be adjusted as
desired by turning the hand-wheel F. On
reaching the chambers below the hopper and

on opposite sides of the grinding-chamber the

crushed material comes in contact with the
feeding-cylinders G and is forced from both

directions into the grinding-chamber, where

1t 1s subjected tothe action of the double-faced
rotating grinding -plate K and the station-
ary plates K’ K* which lie on opposite sides
thereof. Thespace between these plates may
be regulated as desired by means of the yoke
O, rods o, lever P, and the parts co-operating
therewith, and the ground material, after pass-

ing from the spaces between the hoppers, is

carrted by the lugs or scrapers on the central
grinding-plate to the discharge-spout, where
1t escapes. Provision for unusual and ex-
cessive strains upon the parts is made by the
use of the breaking-pin p, which connects the
crushing mechanism with the main driving-
gear and of the breaking-pin p’, forming a

part of the support of each of the bottom
plates, which lie under the feeding-cylinders. |

T'he connection of the pinions &® b° with the
crushing-cylinders facilitates the separation
of the parts and the replacing of such parts
as may be broken, and the same thing is true

!

{

It is of course apparent that when small grain
or shelled corn is to be ground the operation
of the crushing-eylinders is not material to
the working of the mill, but the grain is sim-

FAS;

ply fed through the opening at the bottom of

the hopper to the feeding-cylinders below.

Invention, what I claim as new, and desire to
secure by Letters Patent, is— |

1. The combination, with the hopper A?,
the shafts B’ B* and the crushing-cylinders
D D’, of the engaging-pinions 0* 5% mounted
on said shafts,and the gear-wheel b’, mounted
on the same shaft with the pinion &% said
pinion being provided with an arm imping-
ing upon a break-pin p, set in the gear-wheel,
whereby the motion of the gear-wheel 1s com-
municated to the erushing-cylinders through
sald breaking-pin and excessive strain upon

the crushing-cylinders may break the pin and

destroy the connection between the gear-wheel
and the crushing mechanism, substantially as
and for the purpose set forth. -

2. The combination, with the base A and
the shaft B, journaled therein, of the double-
faced central grinding-plate rotating with the

shaft, the non-rotating frames L L/, lying on
opposite sides of said central grinding-plate
“and provided with the undercut lugs {* and-

with means for centering them, and grinding-
plates K’ K& provided with marginal lugs
adapted to enter and to be secured by the
undercut lugs /%, substantially as and for the
purpose set forth. | | |

3. The combination, with the base and the
shaft B, journaled therein, of the plate I,
keyed to the shaft, the grinding-ring K, con-
nected with said plate and rotating there-
with, the non-rotating frames I L/, formed
with necks N N’, respectively journaled in
bearings in the base, the grinding-plates I
K’, secured in said frames, and mechanism
for adjusting said grinding-plates, consisting

75
- Having now described and explained my
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of the yoke O, rods o o, connecting said yoke

with the frame L/, the lever P, adapted to be
pressed against said yoke, and the bolt P?,
and hand-wheel F’, adapted to operate said
lever, whereby the spaces between the grind-
ing-plates may be varied as desired, substan-
tially as and for the purpose set forth.

4. The combination, with the base-plate,
the main shatt journaled therein, and the
grinding mechanism and feeding mechanism

mounted thereon, of the detachable bottom

plates H H, lying beneath the feeding mech-
anism and co-operating therewith, the arms

or levers h, formed on said plates, the bolts
h',connecting the free ends of said arms with

the base-plate, and the breaking-pins p’, form-
ing the connection of said bolts with said
arms, whereby excessive strain upon the feed-
ing mechanism may break said pins and dis-
connect said bottom plates from the bed-
plate, substantially as and for the purpose
set forth.
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5. The combination, with the base-plate | ing at their inner ends the plate I, whereby
and the main shaft journaled therein, of the | the rotation of the shaft rotates both the 1o
plate I, keyed to the shaft, the grinding-plate | grinding and feeding mechanism, substan-

I, connected with said plate I and rotating | tially as and for the purpose set forth.

5 therewith, the non-rotating grinding-plates DANIEL C. STOVER.
lying on opposite sides of the plate IX and co- Witnesses:
operating therewith, and the feeding-cylin- W. A. MERRIFIELD,

ders & &, mounted on the shaft and engag-| L. IIUGHES.
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