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LEVI M. DEVORE AND DANIEL C. ST0

VER, OF FREEPORT, ILLINOIS, ASSIGN-

ORS TO SAID DEVORE AND ELAM B. WINGER, OF SAME PLACE.

" GRINDING-MILL.
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SPECIFICATION forming part of Letters
B - Application filed

Patent No. 269,928, dated January 2, 1868,
December 19, 1878. -

To all whom it may concern :
Be it known that we, L. M. DEVORE and D.
U. STOVER, of Freeport, county of Stephen-

son, and State of 1llinois, have invented new

and useful Improvements in Grinding-Mills:;
and we do bereby declare that the following is
A full, elear,and exact deseription of the same,
referentce being had tothe accompanying draw-
1ngs, and to the letters of reference marked
thereon.

Figures 1 and 2 are side elevations, looking
at opposite stdes of the mill. Figs. 3 and 4

are-elevations showing the insides of the re-

spective plates with the stationary grinding-
rings attached; Figs. 5 and 6, side elevations,
looking at opposite sides.of the central ring
anditsconnecting devices and operating-lever;
If1g. 7, a side elevation of the lever side of the
central ring with the lever and its disk or
plate removed ; Figs. 8, 9,and 10, details show-
ing different viewsof the ring-supporting drum
or plate and the operating-lever; Figs. 11 and
12, details showing opposite sides of the lever
disk or plate; Iig. 13, a detail. showing the

Anterior of the actuating-dram; Fig. 14, a de-

tail showing the dram and the lever-plate,
with the drum partially broken away to show
the pawl; Iig. 15, a side elevation, showing
the manuer of c¢onnecting the mill with the
actonating mechanism of a windmill; Fig. 16,
a detail representing the meaus for connecting

- the windmill with the grinding-mill when the

2 )

latter 1s located at a distance. Ifig, 17 is a
transverse vertical section through the grind-

; Ing-mill.

Lhis invention relates to certain improve-

wments in grinding-mills designed more espe-

~cially for grinding small quantities of material,

.40

and adapted to be used with a windmill or
other light motive power, and to that class of
sach mills in which the grinding devices con-

- sistof two stationary rings and a central mov-

able ring, between which the material is forced
and grouud on both sides, the material being
placed in a suitable hopper provided with agi-

tators for feeding the material, and the rings

being incased or inclosed between plates hav-

-:1Ing a sultable ovening for the discharge of the
- ground wmaterial. |

S5€

The object of this invention is to perfect

| and improve the arrangement of the grinding-
rings in their relation to each other and to
the devices by which the movable center ring
1s actuated; to improve the form of the case -
for the ring and the hopper for the material, 5z
and the location of the grinding-ring in refer-
ence to the hopper, so as toinsare a direct and
more reliable feed; to improve the form and
construction of the stationary grinding-rings;
to Improve and simplify the connection or at- 6o
tachment between the center grinding-ring
and the journal or arbor by which it is acta-
ated and the devicesfor imparting the required
movement to the journal or arbor, and to sim-
| plify and 1mprove generally the construction, 6+
arrangement, and operation of the mill; and
1ts nature consists in the features of construe-
tion and combination hereinafter deseribed
i and claimed, | |

In the drawings, A represents a plate of 70
metal forming one of the side plates of the
mill, and consisting essentially of a ring or
annular portion, @, with flanges or ears &/, hav-
ing suitable openings, a? through which bolts
~or other fastening devices can be passed to ¢
secure or attach the mill to a frame-work or
support of any required form. This plate A
bas an extension, a* cast or formed therewith,
which forms one-half of the hopper, a suitable
opening,a*,being provided at the proper point 8o
for the passage of shaft or arbor of the agi-
. tator and to furnish a bearing therefor., As
shown, the periphery of the plate A is provided
adjacent to the hopper-extension «® with an
ear or lug, a’—one on each side of the base of 8¢
the hopper. These earsare each provided with
(w0 openings, one of which, ¢ s for the pas-
sageof a bolt, a'%, by nreans of which the plate
A is connected with its corresponding plate,
and the other, a', is for the passage of a pivot 9o
or pin, which forms the hinges for the respect-
ive covers,ashereinafterdescribed. Asshown,
| the periphery of the plate at the point just
[ above the fleuges or ears ¢’ on each side is
provided with ears or lugs af, each of which g5
has an opening, a°, for the passage of a bolt
simtlar to a'% and for the same purpose.

B is a plate corresponding to the plate A,
Just described, and having a ring portion, b, |
with attaching-flanges ¥/, with openings % and ro0 -
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cxtension 1%, forming the other half of the hop-
per, and baving a hole or opening at the point
l* tor the passage of the agitator-shaft, form-
ing a bearing therefor, and having its periph-
ery provided with ears or lugs b7 %, with open-
ings J?and D, the arrangement of these several
deviees being similar to the arrangement of the
corresponding devices, a, a*,a*, ", a%, &’, and a'l,
of the plate A, so that when the two plates are
broughttogether theircorresponding parts will
coincide,and they can beunited by passing suit:
able bolts, a'?, through the openings a” §° in the
lugs a® b7 a® b%, and torm a casing and a hopper,
as shown in Fig. 1. Each plate A B is provided
with a central circular opening. |

C is a shaft or arbor, one end of which 1s
supported in an upright or standard, &, se-
cured in any suitable manner to the outer tace

of the ring or plate A, the unattached end of

such standard baving a suitable opening, a°,

to receive the end of the shaft or arbor and

form a bearing therefor, and the other end of
this shaft or arbor is mounted 1n a support
formed of radiating arms or a spider, 0° at-
tached in any suitable manner to the outer
face of the plate or ring B, which support or
spider is provided with an opening, 0° in line
with the opening a° through which the end of
the shaft C passes, and which forms a bearing
therefor. A hub, ¢, is formed with or firmly
attached to this shaft C, and this hub is pro-
vided with an annular disk or flange, ¢/, around
the periphery of whichisanoverhanging flange,
&, the inner face of which is provided with ser-
rations ¢3. The face of the flange ¢’ is provided
with a series of pins, ¢!, three, as shown, ar-
ranged in a circle equidistant from the center
of the flange, which pins or studs project out
from the face of the disk on tbe hub side, as
shownin Fig. 9. A bhub, ¢, is loosely mounted
on the shatt O, which hub is provided with a
dixk or flange, ¢, on the face of which, adja-
cent to the dirk ¢/, is pivoted a pawl, ¢’, the
free end of which is arranged to engage with
the serrations or ratchet-teeth ¢® of the rim or
flange ¢%. Thbis pawl 15 held In engagement
with the serratiousor ratchet-teeth by a spring,
¢, one end of which is attached to the hub ¢

and the other arranged to bear against the

50
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pawl in such manner as to bold the pawl 1In
engagement when the plate or disk ¢’ is ad-
vanced and allow the end of the pawl to ride

over the serrations or teeth when the plate or
The plate or disk ¢ is at-

disk 1s receded.
tached in any suitable manner to the inner end
of an arm or lever, ¢, which lever is of suffi-
cient length to project beyond the peripheries
of the plates A B when the parts are together,
and is provided on its outer end with a series
of adjusting-holes, ¢'% for making the connec-
tion Letween the lever and the motive power

at different points in relation to the center of

motion of the plate ¢f to give a longer or shorter
stroke to the lever, and cousequently a greater
or less are of rotation to the plate or disk ¢®

“and the center ring which it operates. When

!

disk ¢f bears at its edge or periphery against
the face of the flange or rim ¢?, and the pawl
¢’ is in position to engage with the ratchet-
teeth or serrations ¢’

D is the central grinding-ring, consisting of

anouter ring having on each side or face grind-

ing-ridges which form the grinding-surface,
and having its center provided with a web
having a central circular opening, d, adapted
to fit the hub ¢, and provided also with a se-
ries of openings, d’, corresponding to the studs
or pinsct, to receive the studs or pins and con-
nect the ring with the backing-plate ¢/. At
the point of junction of the web and the an-
nular grinding-ring upon one side, extending
entirely around, is an outwardly-projecting
flangeorrim, d?, Theoppositeside,which,when
the parts are together, lies adjacent to theface
of the plate ¢/, is left plain or noprovided with
a flange or rim, so as to fit against the face of
¢/, or nearly so, the diameter of the web cor-
responding to the diameter of the plate, or
nearly so, so that the plate can enter the de-
pression formed by the web in the ring D.
The stationary grinding-rings, represented
by the letters a'* b'%, are each formed from an
annular ring, not continuoux, but having a
portion cut away transversely to leave an
opening corresponding in length to or nearly
to the length of opening in the hopper,through
which the material can pass to enter the grind-
ing-surfaces. Iach ring corresponds in diam-
eter and width to the diameter and width of
the grinding-face or rim portion d° ot the cen-
ter ring, aud 1s provided with a grinding-tace
similar to the grinding-faces of the ring D on
that side which lies adjacent to the face of the
center ring. The opposite side or face of each
ring a'? b2 is left plain or smooth, approxi-
mately, so as to tit against the inner tace of
the plate A or B, to which the rings a** b'* are
respectively secured. Tuese rings a'® b'* are
attavhed to their respective plates, 80-as to
bring the transverse opening of each in line
with the hopper-opening, and they may be
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held securely in place by means of screws a'?,

as shown, or in some other sunitable manuer.
The circular openings in the centerof thering

aud the circular openings at the centers of the

plates A B are of the same or nearly the samne
diameter, and the diameter of these openings
correspouds tothe outer diameter of the flange

or rim d? and the flange or vim ¢ and plate ¢,

and when the parts are together the plate ¢°
has its periphery coinciding with the periph-
ery or face of the opening at the center of the
plate A, and lies within such aopening. The
lever ¢®, which is attached at its lower end to
the outer face of the disk or plate ¢, is bent

or curved outward at the ¢ircumference of the

plate ¢, so that its main portion will come out-
side of the plate or ring A.

From the foregoing it will be seen that when
the rings a'? b2 are attached to their respect-

ive plates with the transverse opening of ¢ach-

in line with the hopper, and the ring D 18 con-

the parts are together the inner face of the | nected with the backing-plate ¢’ through the
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openings d’ in its web or center and the piuns | pawl c' engaging with the ratchet- teeth or

¢t on the face of the plate ¢/, with the hub ¢
passing into the circular opening d at the cen-
ter of the web, and the plate ¢®is placed in
position with its inner face in contact with the
face of the flange or rim ¢?, and the shaft C is

_mouuted in 1ts end supports, ¢’ b°, and the
plates A B attached together by the bolts a™

or in any other suitable manner, the acting
or grinding devices are 1nclosed within the
case or shell, and at the same time the dram
or rim ¢, with the Hange or rim d? completely
fills and covers the space formed by the circular

openings at the center of the giinding-rings,

and {urnishes a support or rest on which the
material can lie and a guard to prevent the ma-
terial from escaping after it has passed to the
egrivding-surfaces, except at the outer circum-
ference or periphery of the grinding-rings.

E is a shait, supported at its emds in the
openings a* b* of the hopper, and having one
of its ends projecting bevond the outer face
of the hopper, to which end is suitably secured
a pinion, ¢/, which gears with a wheel, €% lo-
cated upon the end of the main shaft O, which
projects beyond the face ot the plate B for
that purpose. The shaft I has attached there-
to arms or agitators e, which are arranged 1n

two setsor series—-—-one on each siideof thecen-

ter ring—so as to come in line with the hopper-
opening and the transverse opening for the
feed in the respective rings a'® b'%, so as to act
on the material and force it down to pass to
the grinding- -surfaces through the openmgb m
grinding-rings.

I are covers, one hinged to.each ear ¢ by
the pin or pivot Whlbh passes through the
opening a''. These covers, as shown, extend
from their point of connection with the ear.a”
around to or npearly to the ear «’, and that
portion of the rings ¢ between the terminal
points of the covers 1s left open and forms the
opening for the discharge of the material
~when ground, and, as shown, the terminal
point of each cover is provlded with a catch,
f,toengage with the bolt which passes through
the lower lugs, @® 0% and locks or holds the
cover down. As shown, that portion of the
case between theearsor lugs «’ {7 on each side
is closed by inwardly-projecting flanges ex-
tending from the base of the hopper portion

~tothe Lud of the ear, terminating at the pmnt

55
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“where the cover 1s applled

Other means than the ears or ﬂan oges conld
be used for attaching the mill to a suitable
frame or sapport, and the two sections ot the
casing formed by the plates A B could be se-

cured togetber by 'some other arrangement

than the arrangement of ears and counwtmg
bolts shown and deseribed.

In use the lever ¢® is to be connected by
any suitable means with the motive power, so
as to bave given thereto an oscillating or vi-
brating movement, which movemeunt of the

- lever gives the plate ¢® an oscillating or rock-

ing movement on the shaft G, and through the

rod plays.

sermtlons on the rim or flange ¢, gives the
plate ¢/ anintermittent rotary movement coln-
municating a corresponding movement ’ro the
center grinding-ring, and  also producing a
similar movement for the shaft C, which shaft
operates the wheel ¢%, and through the gear-
pinion ¢ gives an intermittent rotation to the
shaft H and the beaters or agitators e.

The operation is as follows: The material to
operated upon 1s placed in .the hopper and
power is applied to the lever ¢’, giving the
center ring, D, shaft C, and beater-shaft B an
intermittent rotary movement as just de-
seribed. The beaters or agitators force the
inaterial from the hopper to the feed-openings
into the grinding-surfaces on each side of the
center ring, the material being delivered to
both grinding-surfaces on e
ter nng, m:d being ground by both surfaces
through the intermittent rotary movemeut of
the center ring, and, when ground, passing

“from between the grinding-surtaces at the

periphery of the giinding-rings through the
discharge-opening, as usual.

As shown in Tig. 13, the mill is shown as
being used in (Jonuecuml with a windmill.

H represents the driving-rod of the wind-
mill, having thereon at the proper point two
rmgs or collars arranged to engage with levers

1, one end of which is pivoted in any suitable

manner to the frame-work of the mili, and the
other has pivoted thereto a link or rod, ¢, the
lower end of which can be connected by a pin
or bolt, or otherwise, with such one of the
openings ¢% in the lever ¢® as is required to
oive the lever the desired length of stroke.
As shown, two arms or levers, {, are provided,
oune on each side of the rod H, and stay-pins
¢ are provided, passing through the levers
trausversely, forming an opening in which the
Instead of two levers, I, a single
levercould be used, if desired, and other means
than the levers and the link conld be provided
for conuecting the rod with the actuating-levér
of the miil.

In operation the stroke of the pump-rod or
pitman is communicated to the mili-lever, giv-

ing such lever its vibratory or oscillating move-

ment and prodacing the interwittent rotary

movement described for the operation of the

center grinding-ring and the other devices.
By using the links and levers intermediate

between the pump-rod and the mill-lever and

providing adjustable collars or rings on the
pawmp-rod, the length of stroke can be in-

creased or d_iminislletl by adjusting the collars

without changing the stroke of the pump-rod
or pitman,
" When the Ul"ll](]lnﬂ mill is located at a dis-

tance from the windmill the connection be-
tween the two can be made

by means of a
quadrant or bell-crank device, J, (shown in
Fig. 16,) snitable connecting- rods belng pro-
vided, - -
If desired, & large hopper to contain a large

each side of the cen-
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amount of the material may be located over
the hopper formed with the plates A B,

The center ring passes between the two sta-
lionary grinding-rings and covers the trans-
verse cut-away portion or opening in eachring,
into which the material passes, aned thuas it
will be seen the material will be caught by the
face of the center ring and carried into the
space between the grinding-faces of the sta-
tionary ring and the center ring on each side,
the center ring acting to this extent to feed
the muterial from the transverse opemnmnto
the grinding-space.

By the qlrangement shown and deseribed a
direct feed from the hom)er through the sta-
tionary rings transversely is formed, bringing
the nmtulml 1n direct contact with tbe center
ring on each siae, so that the “‘I]l]ﬂlllg‘ 1S per-
formed on l)m;hsl(leb of the center ring equally.
A housing or support is provided, by which
the material is retained and prevented from
passing inwardly beyond the line of the grind-
Ing-surfaces. A center grinding-ring is mount-
ed with its actuating devices,on the same main
nh;:ft and the support for Llllh rng, with the
actuating devices therefor, are located within
and around the center of the ring, occupying
but a small space, and forming a guard or sup-
port by which the material is retained within
the grinding-space. The connection for the
grinding-ring 1s very simple, enabling the at-
tachinent ot thering to its driving-shaft to be
quickly and readily made, and when in posi-

tion the ring 18 free to conform to any slight |

irregularities in the feed. The same shaft
which drives the grinding-ring also furnishes
the means for driving the beater-shaft, and
the entire arrangement is one that brings the
working parts into a very small and compact
space, and so as to be 1nclosed by the plates
A B and the covers I to the extent required
tor protecting such parts, all of which fea-
tures, wnen combined as shown and described,
produce a miill simple in its construction and
arrangement and well adapted for the grind-

ing Ut small quantities, and which will not be

llable to get out of mder as the actuating de-
vices are covered OI‘IIIOIObed SO as not to bein-

jured or broken by obstruetions or otherwise.

What we claim as new, and desire to secure
Ly Letters Patent, is—

1. The metal plates A BB, having extensions
to tformn the hopper, in combination with sta-
Lionary grinding-rings, each having a cut-away
portion to form a transverse oprning, which
leads from the circamference to the interior of
the ring, for teeding, and adapted to be at-
tached to the p! “tteb A D, Sllbbtdlltld”y as
specitied.

2. The metal plates A B, having extensions
to form the hopper, 111 combination with sta-
tionary grinding-rings, each haviug a cutaway
portion forming tldljb\TEI‘bB feed-openings lead-
ing trom the periphery to the interior of the

- ]

|

3. The metal plates A B, baving extensions
to form a hopper, in combination with station-
ary grinding-rings, each having a cut-away
portion to form transverse feed-openings lead-
ing from its periphery to its interior, and a
central opening, a central grinding-ring, and
a drum supporting the central ring, substan-
tmlly as and for the purposes specitied.

The metal plates A B, having extensions
toform a hopper, and stat10nm3 grmdmg rings
attached to the plates and having transverse
cut-away portionsand central openings, incom-
bination with a central drum adapted to tll
the central openings and furnish a support for
the material, substantially as specified.

D. A Lentral shaft having a drum, in com-
bination with a central grinding- rmg, station-
ary grinding-rings, each having afeed-opening
leading from its periphery to 1ts interior and
located directly under the hopper, and plates
or casing A B for supporting the central grind-
Ing-ring between the stationary grinding-rings,
substantially as specified.

6. A central shatt, having alhub and a drum
provided with pins or studs, in combination
with a central grinding-ring, having a web or

center with a central opening and a series of

holes coinciding with the drum-pins for attach-
ing the central frnnd]ng ring, substantially as
Speutled

. A central grinding-ring and a central
Shaft, having a hub and a drum for supporting
a grinding-ring, in combination with a mova-

ble disk carrying devices, substantially as de-

scribed, to engage with and move the dram,

and loosely mounted on the central shaft for

operating the central grinding-ring, substan-
tially as specified.

8. An annular grinding-ring having at its
center a web provided with a (,enlaral opening
and a series of holes, in combination with a
backing-plate provided with a series of pins
to iuterlock with the holes in the web of the
ring and connect the plate and ring together,
substantially as and for the purposes specified.

9. The combination of statiouary grinding-
rings, each having a transverse cut-away por-
tion or momh,and a movable grinding-ring
located between the stationary grinding-rings,
with a dram or center supporting the central
grinding-ring and turnishing a base or support
for the material, substantially as and for the
purposes specified.

10. The combination of stationary grinding-
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I‘lll}.{b, each having a transverseopening orcut- -

away portion, and a movable grinding-ring lo-
cated between the stationary rings, and bav-
Ing a web or center provided with a series of
holes, with a drum or plate having a series of
pins connecting the drum and center ring and
forming a rest for the material, substantially
as and ftor the purposes Speuhed
11. The combination of stationary grinding-
I‘ll]ﬂ"b, each having a transverse cut-away por-

ring, and a movable grinding-ring, substan- | tion or mouth and a central circular opening

t-ially as and for the purposes specified.

3
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and a central grinding-ring located betweeu
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the stationary rings, and provided with a web } plate, substantially as and for the purposes

or center having a seriesof holes, with a drum

~or plate having a series of pins,and a shaft on

which the druin is- mounted, bubstantlally as
and for the purposes speelﬁed |

12, A shaft or arbor and a drum or backing-

- plate mounted thereon and provided with a

10
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-series of pins, in combination with a movable

grinding-ring having a web provided with

‘holes for connecting the shaft, drum or plate,

and ring, substantially as speclﬁed

13. A sbaft or arbor and a drum or backing-
plate mounted thereon and provided with a
series of pins, in combination with a central
erinding-ring bhaving a -web provided with

holes, stationary grinding-rings, and plates A

B for connecting the several parts together,
substantially as and for the purposes specified.

14. The combinat.on of the shaft or arbor |

and movable grinding-ring with a backing or
supporting plate which receives and supports
the movable grinding-ring, and having a rim
or flange on its periphery with internal serra-
tions, substantially as and for the purposes
specified.

15. A shaft or arbor, a movable grinding-
ring,and a backing or Supportmg plate which
receives and snpports the movable grinding-

ring of a grinding-mill, and having a flange

or rim on 1ts periphery provided with internal
serrations,in combination with amovable plate
or disk carrying devices to engage the serra-
tions, and means for actuating the movable

specified.
16. A central ring, a backmg or supporting
platetherefor hawng an internally-serrated rim

i or flange, and a shaft or arbor,in combination

with a disk or plate carrying a pawltoepngage
the serrations, and an actuating-lever for the
disk or plate, substantially as and for the pur-
poses specified.

7.Thecombination,with the grinding- rmgs

of the beaters e, lomted on a shaft, ¥, in the

hopper, and operating to forece the material
through the openings formed through the sta-
tionary grinding-rings, so as to lead from the
periphery of each stationaryring toits center,
said beaters being 100&tbd one on each side of
the eentral grinding-ring

scribed.

E

40

45

', substantially as de- 5o

18. ThephtesAB statlouary rmdmg rmgs, -

each having a-transverse cut-away portion or
mouth, movable grinding ring, shaft, and back-
mcr-p]mte having a serrated ﬂduge, in combi-
nation with the movable disk or plate carrying
a pawl, a lever attacbed to the plate or dlsk
and an actuating mechanism for moving the
lever, c;ul:)b,t..ﬂmtlally' as and for the purposeb

specified,

LEVI M. DEVOGRE.,
DANIEL C. STOVER.

- Witnesses:
A. T. GREEN,
JOHN _A. MARTIN.
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