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WILLIAM . GORTON,

‘OF CHICAGO, TLLINOIS,

GRINDING-MILL.

SPECIFICATION forming part of Letters Patent No. 292,746, da.ted'.lj'anl,lary |29, 1884

Application filed June 2, 1883,

o all whonmy it may concern:

Be it known that I, WILLiam R, GORTOT\T
of Chiecago, in the county of Cook and State
of Illmms have invented certain new anduse-
ful Impr ovements in Grinding- -Mills; and I do
hereby declare that the followmn' is a full,
clear, and exact deseription thereof,_reference
being had to the accompanying drawings, and

to the letters of reference marked thereon,

which form a part of this specification.

This invention relates to improvements in

grinding-mills, principally intended for the
reduction of grain, and has for its primary
object such a construction in a mill as will en-
able a single machine to simultaneously per-
form two or more reductions or different kinds
of work on different masses, kinds, or ﬂ*mdes
of material.

To this end thelmpr oved machine eompuses
two or more grinding plates or surfaces en-
tirely sepamte and dlstmct from each other,

single working-face of a disk or other form of

runner, and separate feeding and discharging
devices for each of the several grinding-plates,
whereby one reduction may be performed be-
tween the runner and one of thé said grinding-.

plates, and another reduction between said
runner and another of said plates, or whereby
one grade or kind of material may be fed to

~one grinding-plate and another to another.

| _40

45
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“Improvements.

In carrying out this purpose the maechine is
also made to embrace many other novel de-

vices and features of construction, which will
“hereinafter more fully appear. |

The parts, combinations of parts, and fea-
tures ot construction and operation which T

believe to be new, and desire to secure by Let-

ters Patent, are specified in the claims ‘L]_)
pended to this deseription.

In the accompanying drawings, I‘wme 1is.
a side elevation of a machine cont&mmg my
Fig. 2 18 a view of the work-
ing-face of an annular or disk form of runner
employed in the mill as herein illustrated.
detached view, partly in section,.

Iig. 3.18 a

of the feed mechanism. I‘w 4 isa view show-
ing a part of the feed - duvmﬂ‘ mechanism.
I‘lg 5 18 a top or plan view of the machine
shown 1n Fig. 1, a part being broken away for-
the purpose of showmﬂ' the locatlon of a worm
- 1n o feed-passage 1eadmﬂ* to the grinding-sur-

| surfaces.

[ AT,

cated inthefeeding-passages.

-machine by arms A

(No model.)

faces. . Fig. 6 IS a detall n’ Sectlon of a part

“of the devices by which the adjustment of the

separate grinding-plates is effected. Fig..7 is
a fragmentary top view of the recessed plate
whlch contains the detached grinding-plates,
and also the recesses which afford passages for

the admission and discharge of material to and
from said grinding-plates, the superposed run- 6o

55

ner being removed. FIU‘ 818 a top view of

-one of the 'grinding-plates detached from the

machine. Fig. 9 is a vertical section of the
grinding-plate and the subjacent frame-work
to which. said plate is attached, taken in the
plane of z « of Fig. 8. Fig. 10 1s a central
vertical section of the upper portion of the
machine, shown complete In Iig. 1
is a vertical section through z x of Fig. 7, look-
ing outward or toward the disk G Flg 12
is a vertical section taken in the converging
planes y y of Fig. 7. TFig. 13 is a perspective

{ view of one of the brushes employed for clean-
but both or all arranged in opposition to a |

ing the surface of the runner, shown detached.
Fig. 14 1s a fragmentary view, showing the

under or working face of the runner, hzwlng a -

dress of a peculmr and preferred form. Fig.
15 is a horizontal section of the machine, re-

| vealing the stationary recessed casting,which

contains the Sepa,ra,te grinding-plates, in phn
view.

I'irst describing the invention as illustrated
‘in Figs. 1 to 15, inclusive, A A represent the
frame of the m&chme B a central driving--

shaft, and Cahor 1zont‘11 runner disk mounted

- on sald shaft.

D D are grmdmg plates a1ranﬂ'ed 1n oppo-
sition to the working-face of the runner. E E

are feed-spouts for delivering grain or other

material to be ground to the several grinding-
- G & are feed worms or screws lo-

H Harebrushes:

Fig, 11

70
75
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00

arranged in the discharge-openings of the mill:

for the purpose of cleaning the face: of the

runner C, and I T are spouts connected with the

dlsehmrge -openings for delivering the ground
products. The shaft B is latemlly supported

at its upper and lower ends in the bridge-tree

A? and elevated hub A’ the latter being sup-
ported above the weneral frame-work of the
The shaft is vertically
supported by any suitable foot- -plece, as B,

though preferably said foot-piece is attached

to the brldﬂ'e tree A in a well kutm n mannel .

95
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instead of resting on the floor, as here shown.
Sald shatt is pwfembly 1atemlly adjustable,
and forthis purpose devices may be employed
in the hub of the bridge-tree A? and in the
upper hub, A’ such as are indicated in verti-
cal section of sald upper hub in Fie. 10.
These devices, as shown, consist of a close
bearing box or i ass, 3’ usmlly made in parts,
and embraclnﬂ‘ the Slnft B, loose blocks B,
placed exterior to the hox B" and horizontal
adjusting-screws b, threaded Lhrouﬂ*h the hub
in position to befu agalnst the blocLs B, suffi-
clent room being 1)1‘0?1(16(1 in the hub to allow
of. all necessary or desired lateral movement
of the shaft and the surrounding parts just
mentioned and contained in said hub. The
shatt B may be vertically adjusted by making
the lower hub or bridge-pot, or the bridge-
tree itself, vertically movable by any of the
common devicees now known for this purpose.
In order to prevent end-chase of the shaft
and vertical movement of the ranner attached
thereto, a binding-screw, B, threaded through
the cap A’ on the upper hub A’ 1S employed
being arranged to bear ag ainst the upper end
of the shaft B. Said shaft is preferably pro-
vided with a socket, 0% on its upper end, to
admit the lower end of the binding-screw B :
as plainly shown in Fig, 10. In this case the
socket should be of ﬂl@dtel‘ diameter than the
end of the screw, to allow of lateral move-
ment of the shaft in eifecting adjustment there-
of by means of the serews 6, inasmuch as said
binding-screw 1s laterally Stationary. Such
construction is obviously favorable for the re-
tention of a lubricant in said socket. Said
binding-serew B’ is held in position vertically,
after beln o run down to place on the shaft B,

by means of a set- screw, 0, or any other suit-

able device for the pmpose

The runner C may be secured to the shaft B
1n any suitable manner, but as here shown it
is provided with a central threaded aperture
fitted to the threaded portion ' of said shatt;
and a cone-shaped disk or spider, (', also cen-
trally apertured to closely fit the shaft, is ar-
ranged to bear upon the margin of the 1"1,11111@1*
so as to hold the latter firmly and steadily w ith
1ts working-face at right angles with the axial
shaft. Ashereshown, therunner Cis provided
with anupwardly-projecting annular marginal
flange, ¢, and the support €', of disk or cor-
responding form, has a corresponding down-
wardly-projecting flange, ¢, which meets the
flange ¢.  Between the runner and supporting-
disk C is thus formed a Space communicating
with the outer air by passages ¢*, for the pur-
pose of kkeeping the runner cool. When the
support €' is of open or spider-form, this et-
fect will be more perfectly attained.

By arranging the direction of the thread ?°
so that the ruanner will tend to rise on the shaft
in the operation of the machine, and by key-
g, pinning, or otherwise fastening the disk
C’ to the shaft, the runner C will be held ver-
tically immomble The same result may be
obtained by providing the shaft within the ap- |

A6

erture of the disk C with a thread of different
piteh or size from that shown at d*, or one run-
ning in an opposite direction. .

A8 Indicated 1n Ifig. 10, the disk C' is re-
cessed at ¢’ around the shaft, to receive
o1l that may drip from the upper shaft-bear-
ing, and over said recess ¢’ is removably fast-
cned the cap or cover ¢, (preferably made in
two parts, unless room be provided for lifting
1t well up from the disk,) through which the
oil 18 free to descend about the shaft into said
recess provided for its reception.

The runner C is of any preferred material,
and when of disk form its working-face 1s an-
nular, and preferably confined to the outer
margin of the disk, as shown in Fig. 2. The
dress of said runner may be of any suitable and
desired form, a common form of such dress
being also indicated 1n Fig. 2. I prefer, how-
ever, to employ a particular form of dress for
the runner, consisting of alternating furrows

of different dimensions, and curved or ogee in
| sectional contour, as indicated in Fig. 14.

As this particular form of dress will consti-
tute the subject of separate application for pat-
ent, 1t will not be here further explained.

Between the plate A’ and the runneris placed
the wooden ring C°, surrounding the aperture
for the shaft, to prevent escape of dust or other
substances at this point, said ring being pret-
erably secured to the said plate A

The stationary grinding-plates 1) are sup-
ported 1n any suitable manner in opposition
to the working-face of the runner C, but pref-
erably by a single continuous circular plate,
A’y secured at its margins to the frame-up-
rights, and provided with a eentral aperture,
a, large enough to admit the {ree passage of the
shaft B, and to allow of such lateral adjust-
ment of said shatt as may from time to time
benecessary. Said grinding-plates may, how -
ever, be independently supported by separate
plates or parts sccured to the frame, but for
the purposes of this patent such supports for
the grinding-plates will be generally desig-
nated as the plate A’, whether they be of asin-
gle piece and continuous, or made in separate
and detached parts, or otherwise.

The grinding-plates are here shown as be-
1ng placed with their sides parallel with equi-
distant radii of the plate A/, or of the runner.
Satd plates may, however, 1f preferred, be lo-
cated 1n other positions npon the said plate—
as, for example, a central line drawn longi-
tudinally through the grinding-surface of the
plates may be a radius of the said plate A’ or
of therunner. Theplate A/, whenlocated be-
low the runner, as in Figs. 1 to 15, inclu-
sive, 18 of greater diameter than the runner
C, and, as shown in said figures, is constructed
with deep rectancular apertures «’, (best seen
In Figs. 7 and 11,) for the reception of the

grinding-plates D. Said plate A’ is also con-
structed with recesses open at the top or ad-
jacent to the superposed runner, so as to afford
feed and discharge passages to and from the
erinding-plates, the feed-pagssages A’ Figs. 7

any
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and 11, being located in front of the grinding-
plates, and the discharge-passages A’ being
located to follow said grinding-plates, refer-
ence being had to the direction of motion on
the part of the runner. The feed-passages A®

in this arrangement of the grinding-surfaces
extend outwardly beyond the margin of the.

runner, and their outer ends are covered by 4

ring, F, closely encircling the runner, and pro-

vided, if desired, with any suitable packing
the runnerfor the confinement

of dust. B . S

In Fig. 10 a packing is shown consisting of

~a rubber tube or gasket, T, set in a groove

In the inner vertical face of the ring F, so as

to bear against the adjacent periphery of the

~runmer. The feed-spouts E aresetin this ring

20

¥, as shown, or otherwise connected to com-
municate with the outer ends of the feed-pas-
sages A’. The discharge-openings A7 are of
about equal extent, radially, with the grind-

Ing-plates, and being located to immediately

follow said plates, as shown, the ground pro-
duct from each grinding-plate is discharged
by 1tself. ' -

The separate feed - spouts E E are ob-
viously adapted to receive material of differ-
ent kinds or grades. or degrees of reduction
from different sources—as, for example, one
may receive whole grain, another may receive

‘grain partially reduced, another grain still

further reduced, and so on—and, if the num-
ber of grinding-plates be sufficient, all the re-
ductions,or any desired number of reductions,
may be accomplished on a single machine.
By means of the discharge-spouts I I or open-

- Ings A’, moreover, the products of the sev-

40
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eral grinding -plates may be delivered into
separate receptacles, and, if desired, a recep-
tacle or spout receiving the produect from one
grinding-plate or discharge-opening may be
connected by a suitable conveyer with the feed

spout or passage leading to another grinding-

plate of the same mill, and thus the material
to be ground may be automatically carried
from one set.of grinding-surfaces to another.

Any desired dissimilarity in dress between

the working-faces of the. several grinding-

plates may.be employed, such dissimilarity of
dress -being for the purposes of this patent
sutficiently illustrated in Figs. 5, 8, and 15.
In the use of the horizontal feed-passages
A’ located beneath the surface of the runner,
as shown, it . will generally be necessary (par-
ticularly in feeding broken or partially-re-

‘duced grain) to employ devices for forcing

the feed of said material to the grinding-sur-
faces. For this purpose I haveshown a worm
or screw, (x, located in each of said passages

A’, being so driven as to carry the material

inward. The inner end of said worm is pref-
erably free, as indicated, and it is supported

ap 1ts outer end by passing through a suitable ;

aperture of the plate A’ exterior to said pas-

‘Ssage, and by an outer bracket, G*.G*, uphold-

xk Fl -

ing its outer extremity. . o .
To further facilitate the feeding of material

to be ground to thé space between the runner

and the adjacent grinding-plate, the passage

A’ 1s inclined toward the surface of the grind-

-
-

o

ing-plate, as shown plainly at @ in the sec- -

‘tional figure 11. The inclination of this pas-
sagemay be provided in the construction of the

plate A’ or upon the grinding-plate D, as may

To still further facilitate the feeding of the
material to be ground to the grinding-faces,
the inner end of the recess A’ is preferably
curved or inclined toward the
as shown plainly in Fig. 7.

~be preferred, or by giving to each a portion of 75
‘the inclination desired, as indicated intheac-
companying drawings. - - -

SO

grinding-plate,

In order to insure the distribution of .the -
material to be ground equally throughout the -

length of the grinding-plate, a plate, *, is let

position to cover the outer part of the pas-
sage A’ beneath the runner, the said plate «’
being of such shape as to allow the material
to be ground to rise in contact with the run-

85

‘into the surface of the plate A’ and securedin : -

QO

ner-face about centrally opposite the grind- -

ing-plate. If desired, said platé &’ may ex-

tend to the outer end of the recess A® and

take the place of the ring or part ' as an ex-

terior covering for said recess.
The grinding-plates D may be of any de-

sired construction and dressed in any suitable

‘manner.  Generally, however, they will be =

dissimilarly dressed, in order that each'may

be better adapted for a special reduction or

kind of work. TFor cerfain kinds of work—
‘as, for example, for the splitting of wheat—

100

one or more of the plates in the -mill may be :

entirely without dress or  perfectly smooth
upon its working-face, and of such sectional

105

conformation as may be bestsuited to thework.
When provided with a dress and intended for
the reductions which - follow - splitting, - the .

grinding-surtace of said plates will -usually
be-flat or horizontal and parallel with the face

of the opposing runner, as indicated clearly

in Fig. 11. 'While said plates may be made
of a single continuous. piece of metal of any

110

desired thickness or width equal to or greater

than the width of the working-face thereof, T

prefer to make said grinding-plates in two

parts, as indicated in Figs. 9 and 11, wherein

the working-plate proper is marked with the
letter D, and is supported by a downward ex-
tension, .I), consisting of a chambered rect-

angular metal frame or casting of equal lat- -
‘eral - dimeunsions with the plate D and some- -
-what smaller than the recess &’ in the plate A’.
‘The plate D is, in this case, constructed -to ie- -
tain its place laterally upon the chambered
casting D’ by being let down into'the latter'as :

well as resting upon - the same, as shown in

' K1g. 9, or by equivalent means. The plate D

18 verticaliy and permanently held down upon -
the casting I, as here shown, by means of ver-
‘tical bolts % passing through a horizontal dia-
‘phragm, d', provided centrally in the casting
D7, said bolts being threaded into.the lower

surface of the plate D.- The working-face of

130
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the plate D is made sufficiently hard for dura-
bility either by making said plate of steel and
hardening the same, or by making it of cast-
iron and chilling its face in the operation of
casting. The vertical faces of the casting D’
are planed oft or otherwise finished, so as to
be smooth and parallel, and the walls of the
recesses @ in the plate A’, which are to retain
said grinding-plates or castings, may be cheap-
ly fitted to the smooth faces of the latter by a
filling. of babbitt, (indicated at «' of Fig. 11.)
In running in the babbitt, the plate A’ is in-
verted or placed with its face npon a plane
surface, and the grinding-plates are set in the
recesses, with their working-face also resting
on said plane surface, and with equal spaces
on all sides or between said casting and the
walls of the recess ¢'. Said space is stopped
at the bottom, so as to retain the babbitt, and
centrally of each side of the casting I)’ 18 1n-
serted a vertical strip of tin, paper, or other
material dividing the space into parts, so that
the Dbabbitt, when run into the space, will
form in four parts, and in shrinking will not
hug the grinding-plate or draw away from the
rough surface of the recess-walls, but will ad-
here to the latter, and form fixed and suitably
close guiding-surfaces for the grinding-plate.

In making the grinding-plates of the com-
pound structure last above referred to, I pre-

- fer to make them relatively broad or materi-

ally Dbroader than thelr working -faces, as
shown, in order thatthe working-plate proper
may be held firmly in its attachment to the
subjacent casting I, and in this case I also
prefer to construct said working-plate proper
with one of its faces inclined, as seen at d, so
as to form a part of the feeding-passage A’ as
seen in FKig. 11. The grinding-plates being
fitted to work vertically in the recesses a', as
above desceribed, any suitable means for their
separate vertical adjustment may beemployed,
whereby they may be set at any desired dis-
tance from the face of the opposing runner C.
Onesuitable meansforsuchvertical adjustment
of the grinding-plates 1s shown in Ifig. 1. In
this device 1)? is a horizontal lever, pivoted at
a' to a stud depending from the Jower surface
of the plate A’ ortoany stationary part of the
machine, also pivoted at d’ between its ends
to a depending stud upon the grinding-plate,
and at its outer end, or d’, pivotally connected
with the vertical adjusting-secrew D’ Said
serew D’ rises through a marginal projection
of the plate A’ and through a spring, ID?, rest-
ing upon said projection, as seen in Iig. 6.
To said serew D arcapplied two hand-nuts,
Df and D', one arranged beneath the projec-
tion- of the plate A’ and the other above the
spring D°, as also shown in Ifig. 6, a plate,
d', being preferably interposed between the
upper of said hand-nuots and said spring. As
here shown, the spring 1) is surrounded by
a cylindric housing. D, cast upon or applied
to the projection of the plate A’, in which
housing said spring works loosely,and in which
also the plate d' is fitted to freely move.. By

¥

J

constructing the plate @' to hold the nut D’
concentric therewith, the housing D* has the
advantage of holding the serew D' permanent-
ly upright, and of concealing said spring and
protecting it from injury. In this construc-
tion, which is essentially the same as that here-
tofore applied to stationary grinding-disks,
the grinding-plate is allowed to yield when-
ever a hard substance enters the space be-
tween the same and the opposing runner, and
to thereby avoid injury to the machine.

The feed-screw ( may be rotated by any
suitable mechanism. The devices here shown

for this purpose consist of a frietion-disk, G',

secured to the shaft g of the screw or worm,
and an opposing friction-pulley, G° on a ver-
tical shatt, G*, which is driven by a belt, ¢
from the central driving-shaft, I3, of the ma-
chine, as generally indicated inFig. 10. Said
shaft. G* has bearing at its lower end in the
socketed extremity of an arm, °, projecting
from the frame, and, near its upper end, inthe
horizontal arm G DLolted to the plate A', a
pulley being affixed to said shait between its

points of bearing to receive the belt ¢*,asshown

in said Ifig. 10.

Provision is made for varying the speed ol

the feed-worm G by a longitudinal adjustiment

of the pulley G* on its shaft G, whereby said -

pulley may be made to bear nupon the disk
nearer toor more remote from its axis, as may

“be desired. Such radial adjustment of the

pulley with reference to the disk G' may be
effected by a vertical movement ot the shaft
G*; but it is preferably effected, as here indi-
cated, by making said shaft vertically station-
ary and mounting the pulley G* thereon by

means of a spline, ¢*, as shownin IFFig. 4. The

pulley is in this caseupheld by being provided
with a flange, ¢, fitted to engage an arm, G',

SO
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that is movably secured toapost, G°, by means

of a set-serew, ¢'. The shaft G' having auni-
form speed derived from the shaft I3 by rais-
ing the pulley G the speed of the feed-screw
will be increased, and by lowering the pulley
the speed of said screw will be lessened.

As a means of insuring proper pressure be-

tween the surface of the disk G’ and that of

the pulley G°% the shaft g is made longitudi-
nally movable in its bearings, and an adjust-
ing-screw, ¢*, Ifig. 3, isarranged in the bracket-
arm G* to bear against the outer end of said
shaft ¢, so as tocarry the disk mmward with any
desired force against the puliey. A binding-
nut, ¢', on the screw g* serves to hold the lat-
ter atter adjustment, and a ring, ¢°, of rubber

110

or other suitable substance, on the wheel G° -

agives the desired adhesion of said wheel with
the disk G |

For the purpose of removing any substance
or material that may adhere to the runner
after passing one of the grinding-plates and
delivering the substances removed into the
discharge-opening next following the grind-
ing-plate, a brush is preferably employed.
Such brush may be constructed in cylindric
form and made to rotate in contact with the
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the runner travels.
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runner; but a stationary non-rotating brush | ence to the particular location of such de-
will generally be adequate to the ‘purpose. | vice. - | -

arranged vertically in each of the discharge-
passages A', andsupporting filaments forming
a brush, A, along itsupperedge. At itslower
edge said block is provided with . two hori-
zontally-directed arms, /%, fixed in a shaft, 7/,
which latter 18 pivotally mounted by end bear-
Ings in the outer and inner vertical walls of
sald recess A'. The arms 7’ preferably pro-
ject from the shaft in the direction in which
A coiled torsion-spring,
I’y properly arranged about the shaft 77 or

~about an outer prolongation of the latter, and

20

- runner.

30
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having its ends secured one to said shaft and
the other to the adjacent frame by a stud, A,
Fig. 12, will operate to press the brush up-
ward into forcible contact with. the face of the
The brush being located within, or
5o as to bear upon the runner at a point over
thedischarge-opening A',thematerial detached
thereby falls into said opening and escapes as
part of the product of the adjacent grinding-
plate. | S o |
In Fig. 16 the working-face of the runner

is shown as being of conical form,whereby the |

material to be ground may be fed inwardly
from the margin of the runner to the grind-
ing-faces by gravity or without the aid of feed-
worms. The feeding and discharge devices
for use in this form of machine may be sub-
stantially similar to those before described,and

‘illustrated in Figs. 5 and 10, with the excep-

tion that the feed-worm is omitted. The feed
devices may consist, for instance, of a suitable

feed-spout and radial passages connected at |

their outer ends with said spouts and extend-
ed inwardly at the sides of the grinding-plates,
the material falling into said passages being
caused to passinto thespace between the grind.-
ing-surfaces by the action of gravity.
In Fig. 16 is also shown a modification of
the devices for adjusting the several grinding-
plates, consisting of a screw-shaft provided
with a hand-wheel, and connecting the plates
with a stationary part of the plate A/, a rub-
ber spring being arrangéd between the plate
and the stationary part, and permitting said
plate to yield automatically on the passage of

@ hard substance between the grinding-faces.

D® is a hand-screw, which passes freely through

i

|

‘periphery of the runner, a part or parts pro-

‘Separate sources to the several plates, and
‘means for separately discharging the products

'grinding-mﬂl, arranged with its Working—face'

several

The latter construction only is herein shown. | A mill constructed with Se'etioﬂal_grinding- 70
Referringto Figs. 11, 12, and 13, His a block | plates opposed

to a single runner, and having
conveyers, hereinbefore referred to, for carry-

1Ing the product from one pair of grinding-sur-

faces to another, may constitute the subject of
a separate application for patent.- o
- leclaim as my invention— .
1. The combination, with. a runner of a
grinding-mill, of a series of separate station-
ary grinding-plates opposed to a grinding-sur-
lace of the runner, a corresponding series of 8c
feed passages or devices for delivering mate-
rials to be ground to the several grinding-
plates, and means for separately discharging
the product of each of the grinding-plates
from the mill, substantially as described.
2. The combination, with a runner of a
grinding-mill, of a series of separately-adjust-.
able stationary grinding-plates opposed to a
grinding-surface of the funner, means for feed-
ing the materials to be ground separately to

75

90

‘the several grinding-plates, and means for dis-
charging the products of the several grind-
ing-plates from

the mill, substantially as de-
scribed. S o

d. The combination, with a runner of a
grinding-mill, of a series of separate dissimi-

larly - dressed grinding - plates opposed to a

grinding-surface ofsaid runner, means for feed-
Ing material or materials to be ground from
100

of the several grinding-plates from the mill,

substantially as desecribed.

4. The combination, with a runner of a
_ 103
downward, of a series of separate stationary
grinding-plates opposed to said runner, a cor-

responding series of feed-spouts exterior.to the

periphery of the runner, ducts constructed to - _
convey the material to be ground from the 110
spouts to the several grinding-plates, and
means for discharging the products of the
al plates separately, substantially as de-

scribed. T R E

5. The combination, with a runner of a
grinding-mill and a series of separate station-
ary grinding-plates opposed to the runner, of
a series of feed-spouts located exterior to the

-

II5

vided with a passage extending from each 120

a cross-bar, «’, rigidly attached to the plate A/, [ teed-spout to the space between the runner and

~said serew being inserted in a threaded aper-

- ture in the diaphragm @’ of the casting D’. A

60

spring, 1), 1s interposed between the dia-

phragm and the bar «’, said spring being
placed around the screw and acting to retain

the grinding-plate firmly in the position in

- which 1t is held by the opposing hand-screw.

6 5

1t 18 manifest that the worm or screw for

foreing the feed may be practically located in
any portion of the feed-passage constituted of
‘the feed-spout E and feed-pocket AS and the.

- general claims relating to such force-feed de- a;
vice are intended to operate without refer-- tially as described.

in communication with the feed-spouts, and
‘with-recesses following the grinding-platesfor -

a grinding-plate, and means constructed to
force material through said passage into posi-

‘tion to be ground, substantially as described. -
- -6. The combination, with a runner of a
grinding-mill, the stationary grinding-plates,

125
and the feed-—spouts exterior to the periphery
of the runner, of thestationary plate A’, pro- -

vided with upwardly-opening recesses ante-
rior and adjacent to the grinding-plates, and 130

the dischargeof the ground products, substan-
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The combination, with a runner of a| grinding-mill and a series of separate grind-
ﬂrmdmmmlll 2 series of separate grinding- | ing-plates opposed to the runner, ofa part or

phtes 0pposed thereto, and feed- passweslead-

1ng inward from the periphery of the runner

to the orinding-surfaces, of feed-wormslocated

in the feed-passages, and suitable means for

operating said wornms, Sul)stqutmlly as de-
scribed.

§. The combination, with the friction-disk
(' on the feed worm -shaft and the pulley G°
and its shaft, of the post G° and movablearm
(', constructed to engage with the pulley, sub-
stantially as deseribed. -

9. The (301]11)111‘1’[1011 with the feed worm-
shaft and the disk thereon, of the splined
shaft G, the pullev ("‘"‘. movably fitted to said
shaftt, the post G*, the movablearm G,engaged
with tlle pulley, mld means for securing said
arm at a desired elevation, substantially as de-
seribed. |

10. The combination, with the adjustable
{rictional drive-pulley G® and its shaft, of the
feed worm-shaft g, the disk -G’ thercon, and

“devices for adjusting the pressure of the irie-

tion-surfaces, substantially as described.

11. The combination, with the Stfttimnrv
plate A', provided with the recess «/, and the
runner G, parallelwith said plate, of the orind-

ing- 1}1‘113@ D, and means for adjusting said p]ate
constructed to yield antomatically when a hard
substance enters the space between the grind-
ing-faces, substantially as described.

. The combination, with a
orinding-mill, of a scries of separate grinding-
plates opposed to the runner, and means for
holding said grinding-plates in proper rela-
tion to the runner, constructed to allow said
orinding-plates to separately and antomatical-
ly yield when a hard substance enters thespace
between either of the grinding-plates and the
opposing runner, substantially as described.

13. The combination, with a runner of a
erinding-mill and a plate, A\, opposed to said
runner, and provided with the recess ¢, of a
orinding-plate fitted to said reecess so as to

move vertically therein, a lever; D pivoted |

to the frame, and constructed to support the
orinding-plate, a threaded rod, D’ stop-nut
DY and adjusting-nut D'thereon, and aspring,
DD, interposed Detween the phte A and nut
D, substantially as described, and for the pur-
pose set forth.

14, The combination,with the plate A’, pro-
vided with a recess, @', and an opposing grind-
ing disk or runner, of a grinding-plate con-
sisting of a working-plate, I}, a casting, D/,

~and means for securing the parts D and D to

cach other, said cqstmn being fitted toand con-
structed to slide ﬁeely in the $aid recess @ ,
substantially as described.

15. The combination,with the working-plate
D, of the chrambered casting 1), provided with
the cross-plate ' and bolt or bolts ¢, the plate
1D and the casting D" being constructed to pre-
serve their relation laterally, substantially as
shown and deseribed.

16. The combination, with a runner of a |

ranner of a

part*:s forming feed-passages which have their
side walls ’1(]_]3(3(31113 to the working-faces of the

grinding-plates inclined, and means construct-

ed to foree the material to be ground through
the said passages, substantially as deseribed.
17. The combination, with a runner of a
orinding-mill and a plate, A’, provided with
feed-passages, of a series of separate grinding-
plateslocated eontiguous to said passages, and
having their upper faces adjacent to the pas-
sages inclined, and means constructed to force

‘the material to be ground inwardly through

said-passages, substantially as deseribed.

- 18. The combination, with a runner of a
orinding-mill and a berm% of grinding-plates
opposed to the runmner, of a 1)1%6, A’ Con-
structed to retainsaid grinding-pl&tes, and pro-

vided with feed-passages whose inner ends are

curved toward the grinding-plates, and de-
vices for forcing the feed radially inward to-

| ward said curved ends of the passages, sub-

stantially as described.

19. The combination, with a runner of a
orinding-mill and with a orinding-plate op-
1)osedto said runner, of aplate, A’, constructed
with a feed- pa..ssan'e leading to Lhe erinding-
surfaces, and a plate, «’, cutbmg off a 1}01131011
of the feed-passage from the runner, substan-
tially as and for the purpose set forth.

20. The combination,with the runner, of the
opposing stationary plate A/, provided with
radial pockets extending from points beneath

the runner outward beyond the runner, a part

or parts covering the part ot the pockets ex-
terior to the runner, feed-spouts communicat-
g with the outer ends of the pockets, grind-
ing plates whose working-faces communieate
with the pockets, and means for separately
discharging the products-from the several
Grmdllw-phte%, substantially as described.
21. The combination, with a runner and a
series of separate gr 111(111151 -plates opposed to
said runner, of means for supporting said

orinding- 1)1'1tes constructed to afford feed and

dlschm*rre passages leading to and from the
several “‘I‘ll]dll]ﬂ plates, and means for remov-
ing substances adhering to the runner after
passing the several grinding-plates,and deliy-
cring the substances so removed 1nto the next
*‘LdJ&GEllt discharge-opening, substantially as
descrlbed

22. The combination, with the runner, the
orinding-plates, and the discharge-openings, of
brushes set in the disc]mrge-01)enings, CON-
structed to operate on the face of the runner,
substantially as and for the purpose set forth.

23. 'The combination, with the runner, the
separate grinding-plates, and the discharge-
openings, of movable brushes I, set in the dis-
charge-openings, and automatic devices for

causing them to bear against the opposing
| disk, substantially as described.

24. T'he combination, with a sectional grind-
mg-plate and an opposing disk, of a brush,
H, hinged or pivoted outside a plane at right
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. angles Wlth the opposmg d1sk at the lme of and the _plate. A’ 'prowdea with recesses or
feed: -passages ¢ extendmg beyond the periph-
| ery of the: runner of a ring, F, arranged ex-
'| terior-to.the runner, substantmlly as and - for
‘the purpose set forth

I3

s

: ,.292;743;f; R T e T

its be&rmg upon said disk, anda, Spring oper-

ating to throw the brush . qwalnbt sald dlsls.,'?'

substantlally as deseribed.

25. The combination; with the runner. a,ndi
with a series of detached and. sepamte]y mov- | .
‘able grinding- pla,tes of a plate, A/, prowded_-
with 1 recesses ¢ for the grinding- plates and:
constructed to afford feed and dlscharge pas--
sages leading toand from:the glmdmg Sur-;

f&ces Substantlally as described.
- 26. The combination, with the shaft B,

thread the plate .C/, secured to the shaft B,
and means for. holdmg the plate C'in.opposi-
11011 to the runner, substantially as described.

. The combmatwn mth the dlSk 1111]116‘1 i

pI‘O—- |
. vided with-the screw- threa,d b°, of the runner--i.
disk C, centrally apertured and fitted. ‘to said

28. .The: combm&twn Wlth the runner and

the Opposing:. statlonary plate A’, of the ring
F, exterior and adjacent to the runner, and_ |

the packing F', interposed between the Vert1-

cal faces of. the Iunnel and. rmg, spbstantlally
as described. - --

~In- testimony tha,t 1 cla,lm the foregomu as

qmy invenfion I affix my signature in presence
-0f two witnesses. ?

. WiLLIAM . GORTON
“fltnesses |

M. I DAYTOV Lo
J OSEPH H. I(RAEWIER
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