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To all whom it may concerm:

Be it known that I, JAMES K. WINCHELL, a

citizen of the United States, residing at Spring-

field, ir the county of Clark and State of Ohio,
have invented certain new and useful Improve-
ments in Crushing and Grinding Mills, of
which the following is a specification, refer-
ence being had theleln to the accompfmymg
drawings.

This invention relates: to certain new and
useful improvements in crushing and grinding
mills; and it consists, first, in means for mount-
ing one of the statlonary orinding-plates 1n

| Such a manner that it may be adjusted to se-
1¢ cure alignment with the rotary grinding-plate
which co-ol)emtes with it and still be held to
the casing of the mill, no matter what may be
the adjusted position; second, in means for
secnring the rotary g Gundmﬂ* plafes toa grind-
ing-wheel mounted upon the main shaft of the
mlh, and, third, in means for adjusting first
one of the IOt"Lly grinding-plates with respeet
to one of the stationary grinding-plates, and
for next adjusting the other St&tionary grind-

ing-plate with res.pect totheother rotary grind-
ing - plate, both adjustments being accom-
pllshed through a ecommon screw, a,ll as here-
inafter more specifically set forth and claimed.

In the accompanying drawings, forming a
part of this specification, and on which similar
letters of reference indicate the same or corre-
sponding features, Figure 1 represents a plan
view of the lower halt of the main portion of
the mill:-casing, and also shows the operating
parts mounted therein, partly 1n section; Tlg
2, an enlarged sectional view of a por tlon of
the casing fmd the means for adjusting and
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holding one of the stationary grinding plates,.

~ Tig. 3, a seetional view of another portion of
0
! one of the yoke-supports; Fig. 4, a side elev‘x
tion of one of the rotary gundmﬂ' plates,show-
ing the manner of mounting the same; Ifig. b, a
like view of the rotmygundmw -wheel with the
orinding-plate removed; Iig. 6, apartial view
of the ﬂ'rmdmﬂ' wheel and one of the clamps;
Fig. 7, a plan view in continuation of Iig. 1,
but on a smaller scale; and Fig. 8,an enlar c-‘ed
sectional view of the gr 111(11110* plates, the
orinding-wheel, oneof the clampa, and thesev-
eral-devices In immediate Jmtftposwlon there-

with,
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the casing, showing the manner of mounting

{

The letter A deswmtes a. smtable frame-
work,upon which the casing 1s mounted, and
the letter B the casing, the same being prefel
ably constructed of cast-iron,and consisting of
a crushing chamber, C, a 01111(11110 Gh'lmbel
D, and bemﬁ' otherwise substantmlly like the
casing ilinstrated and described in Letters Pat-
ent No. 342,158, May 18, 1886. This casing 6o
is provided with journal-baxes E, IY, and K,
in each of which asuitable bnqhmw of Bﬁbbltb
metal 1s fitted.

At G the casing is pr ovided with an aper-

S

ture coincident WIth the aperture in the upper 635
‘portion of the casing, (a fragment of which is

shown at H in Fig. 3.) These portions of the
casing are also channeled at I, to receive one
end ot the yoke-supports J, Wthh terminate
in cross-heads fitting the said apertures. When
the two portions of the casing are secured to-
gether, these supports are fu mly held, and
upon them is mounted ayoke, K, andadonble
set of nuts, L and M, serve to hold the yoke
upon the sapports wherever adjusted, as also

70

/5

| to allow of ad]ustmﬂ' the yoke back zmd forth,

a8 by unscrewing one set of nuts and advanc.

ing the other ttm ard them. The purpose of
thus adJllE:tlnﬂ the yoke will be presently ex-

plained.

A standard, N, extenduw from the yoke car-
ries an L.- shaped lateh or dog, O,which serves
to lock the adjusting-wheel P byengaging one
or the other of its notches

The letter Q designates a sleeve fitted to the
Babbitt bushing F, and 1s constructed to move
back and forth, Dut not to rotate, and is formed
on its inner end with a disk, R the face of
which is provided with an annular bead, T,
as also with an annular recess, U, and with go
apertures to receive the bolts V.. To this disk
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‘issecured oneof the stationary grinding-plates
| W by means of the bolts V, the heads of the
i bolts being eountersunk, so as to be flush with

the face of the grinding plate This plate is g5
inthe form of an annulus, the inner periphery
of which extends somewhat into the annular

recess U in the disk R, while the face X of said

annulus is provided with a series of grinding
teeth or protuberarces. The outer end of sald 100
sleeve  terminates in a flange, Y, having bolt-
holes, which receive the bolts 7, by means of
which a nut, a, is secured to the flange, This

| nut has a thread in it in 3 contr: ary d1rect10n




- to the thread in the yoke I{—é'say a left-hand | the screw 7, the wheel P, and the nut ¢ in re-
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thread and the yoke a right-hand thread, both
being of the same or about the same pitch.
The sleeve further earries a Babbitt or other
bushing, b, to which is fitted one portion of
the mill-shaft ¢, another portion having a bear-
ing in. the bushing BE. This shaft carries a

crusher, d, of any approved construction—as,

for instance, of the kind illustrated in Letters
Patent granted to me, as above mentioned.
This crusher also acts as a conveyer to convey
the crushed material to the grinding-plates.
Upon this shaft is also mounted what I term a
‘“grinding-wheel,”” e. (Shown more clearlyin
IFig. 5.) The wheel is constructed with a series
of, say, four recesses, f, in the rim thereof, and
with holes ¢ running from said recesses out-
wardly through the rim, the recesses being for
the reception of theheads of the boltsZ. These
bolts pass through clamps ¢, and are provided
with jam and binding nuts /. The inner faces
of the clamps are provided with grooves’, the
outer walls of which are inclined, as seen in
IFig. 1, while the rotary grinding-plates are
constructed with segmental lugs 7, the outer
faces of which Incline to agree with the outer
walls of the grooves k, and are fitted to said
grooves. These plates are of annular form,
and are provided with annular rims or sur-
faces m, which agree with like surfaces n,
formed on either side of the rim of the wheel e.

The rotary grinding-plates are placed with
these surfaces against those on the rim, and by
operating the nuts on the bolts % the clamps
i are drawn centrally and impinge tightly
against the lugs(on therotary grinding-plates.

- These plates are provided with a series of
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grinding teeth or protuberances upon theirsur-

- faces opposite the respective stationary grind-

ing-plates. | |

It will be observed that by the means just de-
scribed the rotary grinding-plates are firmly
yet detachably secured tothe grinding-wheel.
The stationary plate W’ is constructed like
the plate W, but is differently secured. Bolts
o—one preferably at either side, in about the

same horizontal plane as the axis of the main

shaft, and one beneath said shaft and near the
bottom of the plate (not shown)—are fitted to
screw-threaded bushings p, which in turn are
fitted to threaded apertures in the casing B,

~and are provided with jam-nuts¢. The inner

ends of the bushings form shoulders, against
which the plate W’ is held by the bolts 0, and
by turning the bushings the plateis adjusted
back and forth totheproper position to secure
alignment with the adjacent rotary grinding-
plate, the jam-nut ¢ serving to hold the bush-
ing to any adjusted position. |

The letter » designates a washer, and s an
anti-friction wearing-plateinterposed between
the mill-shaftcand theadjusting-serew £. This
screw 1s provided with right and left hand
threads to fit, respectively, the threads in the

voke K and in the nat Z. ,,
I will now refer to the uses of the yoke I, |
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spect to adjusting the grinding-surfaces with
proper relation to each other.. In the first
place, the shaft ¢, with the grinding-wheel and

the rotary grinding-plates, is placed in itsbear-

ings, as also the sleeve Q, the disk R, the sta-
tionary grinding-plates W and W,and secured
1n place.
1s that between the non - rotating grinding-
plate W and therotary grinding-plateadjacent
toit. This isdone by operating the adjusting-
wheel I?and rotating the screw ¢, to allow the
shaft ¢ to move in the direction of the adjust-
ing-wheel under the influence of the spring or
of gravity, as will presently appear, it being
nnderstood that the first relative position be-
tween the non-rotating grinding-plate W and
the adjacent rotary grinding-plate is with a
space between them. . When the main shaft
shall have moved in the direction just indi-
cated far enough to bringthe rotary grinding-
plate the proper distance from the non-rotat-
ing grinding-plate W, the wheel P is stopped
and the dog O dropped into one of its notches.
The remaining adjustment to be effected is
that between the other rotary grinding-plate
and the non-rotating grinding-plate W’, This
18 done by turning the nuts L away from the
yoke K, and then turning the nuts M against

The first adjustment to be effected
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‘that yoke and forcing the screw f, the main

‘shaft, the grinding-wheel, the plates attached

to it, thenon-rotating-plate W, the disk R,the

sleeve ), and the nut ¢ toward the stationary
plate W'. This action of the yoke is. con-
tinued until the proper relative position be-
tween the non-rotating grinding-plate W’ and
the adjacentrotary grinding-plate is obtained,
when the nuts L are screwed against the yoke
to hold it.

previously made between the plate W 4and
the adjacent rotary grinding-plate. The ad-

Justment between the non-rotating grinding-

plate W’ and its rotary grinding-plate,as just
~deseribed, is only made when the machine is
seb up. The subsequent adjustment between
ecach non-rotating grinding-plate and its ad-
jacent rotary grinding-plate is effected in the
following manner:

Let it be supposed that a space of one-six-

teenth of an inch exists between the respective

non-rotating grinding-plates and the rotary

1t should be noted that this latter.
adjustment does not disturb the adjustment
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grinding-plates, and that it is desired to grind

the material more finely. The adjusting-
wheel P is rotated in the direction of the sar-
row and the screw ¢ turned in the yoke K,
which moves the shaft ¢ away from the yoke,
and also carries with it thesleeve @, by reason
of the bodily advance of the screw £. When
the space between the non-rotating grinding-
plate W anditsadjacent rotary grinding-plate
has been taken up, the space between the non-
rotating grinding-plate W andits adjacent ro-
tary grinding-plate will also have been taken
up, notwithstanding that these latter two plates

120
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both move in the same direction under thein-
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~ fluence of the serew ¢, operating from the yoke
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to act npon the material.

K. When, however this has taken place, the
action of the serew {in the nut a, by reason of
the left-handed threads, moves the sleeve and

1ts disk and the non-rotating grinding-plate

VW an additional one-sixteenth of an inch inde-
pendent of themovement of theshafte, thereby
closing this space between the non rotating
01111(11110 -plate W and its adjacent plate, Al
though Doth move one-sixteenth of an inch
during the closing of the space between the
non- 10t%tmg o 1mllnn* phte W' and its rotary
plate. |

As seen 1n I'ig. 7, the main shaft is provided
with a fiy- 'ﬁhecl w, and a driving-puliey,
A spiral spring 13 interposed b{,,tween the hub
of the driving-puiley and the journal-box, for
the purpose of forcing the operating-shaft nor-
mally inthedirection ofthenon-rotating o orind-
ing-plate W.

Tt will be noficed from IFigs. 1, 4, and 5 that

the position of the sides of the SI)OLGS ¢ of the
wheel ¢ is oblique to the axis of the main shaft.

The object of this arrangement is to cause the

spokes to act as convey erb,to assist in drawing
the material to be ground from the grmdmm
plates adjacent to “the crushing-chamber to
those at the opposite side of the wheel. The
space between the spokes, the rim, and the hab
allows the passage of the 111‘11:(31"1*11 but to be
thoroughly effective there should be something
This action i1s ac-
complished by the spokes. |
Having thus fully described my mventlor

what I claim as new, and desire to sectire by

- Letters Patent, 18—
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1. Inaﬂundmn mill, the cambmatlon with

the non- 1"0t.:1,t113g g]llldlllﬂ‘ plates and 1‘0[3&13111@'

orinding-plates, of a screw having right and

left hf.mded threads, a nut connected with one

of the non-rotating o plates, and with which one
of said threads elwaﬂ'eq a support having a
thread with whicll the other thread on _the
SCrew enn‘:-_wes, and means for actuating said
SCrew.

2. Inamill, the combination,with the non ro-
tating 111'1dmg plates and the rotating grind-
ing-plates, a shaft upon which the latter plates
are mounted, and means, substantially ag de-
seribed, for urging said shaft in the direction
of oneof said non-rotati ng grinding-plates, of a
serew havingaright and Teft hand thread, a nut

“connected with the non- rotating plate toward

which the shaft tends, and w1th which one of
the said threads engages, a support having a
thread with which the other thread on the
serew engages, and means to rotate said screw.

3. 111*10111:1(1111%111111 the combination, with

the fmme two non- 10tatmﬂ* erinding- phtes

~and twolot@ting orinding- l)l‘ues and %“Shaft

upon which the latter plates are mounted, and
means, substantially as set forth, for pressmrr

the said shaft in the-direction of one of the

non-rotating plates, of a screw having a right

and left hand thread, a sleeve hwmg a nub
and a disk connected with the non-rotating

Y

plate toward whichthe shaft tends, a v»DLe sup-
ported by the frame, and an adj ustmn' wheel
mounted on said screw, one of the threads of
the serew being fitted to the yoke and the other 7o
to said nut.

4. In a grinding - mill, the combination 01’
thetwmmn 1*'01;‘113113*0 nrmdmn -plates, thesleeve
to which oune of said pl‘ltes 18 attached, and
having a nuf, a shaft, means for urging said
shaft toward the last-mentioned plate, a wheel
mounted rigidly thereon, rotating grinding-
plates secured to said wheel, and a right and
left hand threaded screw, a notched adjusting-
wheel, a yoke supported by the mill-casing,
the said screw bei ng mounted in said yoke and
sald nut, the whole being constructed to per-
mit of the._adj ustment between one of the ro-
tating grinding-plates and one of the non-
rotating grinding-plates by actuating the screw
and the adjustment between the other rotat-
ing plate and non - retating plate by operating
the yoke. -

. Ina grinding-mill, the combination, with
the non- 1‘0tatmﬂ‘pl%es, shaft- bearings, ashaft
and rotating grinding-plates, of a common -'
adjusting-screw, a threaded bearing for said
screw,-having afixed relation toone of the non-
rotating plates, and an adjustable threaded
bearing, with whichsaid serew engages, where-
by upon moving the adjustable be'umﬂ the ad-
justment between oneof the non-rotating plates
and one of the rotating plates is effected, and
upon rotating said screw the adjustment be-
tween the obher non-rotating plate and tlle
other rotating plate 1s eﬂected

6. Ina nrmdmo mill, the combination, with
the main sLaft 3) wheel rwldly mounted there-
on, and clamps carried by satd wheel, of grind-
ing-plates fitted against said wheel and held
Lheleto by said clamps. |

7. Inagrinding-mill, the combination, with
the main shaft and a wheel rigidly mounted
thereon, its rim recessed and bored, and
orooved elampshaving inclined walls, of grind-
ing-plates fitted against said rim, segmental
1110“8 with tapering SldE‘S extending from said

80
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| plthes and fitted into said grooves, and bolts to

bind the clamps against the said 1110*3,, |
8. Ina D‘lllldll]g mill, the combnmtmn with
a frame, shaft- befu*uws thereon, a 1011g1tudl-

nmlly movable shaft, mta,tmg nrmdinn -plates

mounted thereon, :a,nd non- 1"omtmg grmdmﬁ'

11.5 |

plates, of a double-threaded serew connected

with one of said non-rotating plates and fitted 12c
to act against sald shaft, threa,ded bearings for
said serew, and means f0 rotate 1t, whereby 1ts
rotation adjusts all the said phtes with proper
relation to each other.

9. Ina grinding-mill, the combination, with

r2g
the feed - ohambm the main shaft, a wheel

‘mounted thereon and having the s_irtles of its

spokes placed obliquely to its axis, and grind-
ing-plates secured to said wheel, and having
feed-openings through them, of non-rotating

> U _ 130
plates, oneof which has an opening through it,

| the openings in the plates being substantially

IIC
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oppositethespacebetween thespokes, whereby
the materialin being fed can passfrom oneset of
grinding-plates to. the other sét of gundmn‘-—
plates through the action of the spokes.

10. In‘wrmdmmmlll the combination, Wlth
the casing hawmg a chamber from which the.

-

~in said ehmnber a conveyer mounted on the
| “shaftand within s.;ud chamber,a wheel mounted
10 on the shaft, and having spohes the sides of

“which are obliquely dlspt}sed to the axis of the

‘wheel, rotating grinding-plates secured to said
‘wheel, and stationary grinding-plates, 'One'of |

them having a feed-opening oppomte the re

spective rotating plates. : 1 5 '

- In testimony Whereof ILaffix my Sw'na,tu rein.

'presence of two Wltnesses
-11*1.:11:@113.118 fed, of thegrinders, ashaft mounted |

JAMDS I‘ ’WINCHDLL

“Wltnosses' | S
. M. A, BALLING—]“R,
~RowiN L. BRADFORD.
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