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To wll whom it may concern:

Be it known that I, Fren M. Livon, a citi-
zen of the United States, residing at Pon-
tiac, in the county of Livingston and State
of TIllinois, have invented certain new and
useful Tmprovements in Grinding-Mills;
and I do hereby declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and
use the same.

This invention relates to grinding mills
and has for an object to provide a mill em-
bodying improved features for cutting and
erinding material, especially corn in the cob,
corn in the ccb with the husk on, and Kafir
corn 1n the head.

A further object of the invention is to
provide a mill having improved shears for
cutting the material and with improved
weans for adjusting the shears to prevent
the necessity of interfering with the adjust-
ment when the shears are removed from the
mill.

A further object of the invention is to
provide, specifically, improved means for
forcing the material contained in the hopper
into the grinding part of the mill.

A further object of the invention is to
provide a mill having a housing with shears
rotating within the housing, such shears ex-
tending substantially to the inner periphery
of the housing to leave no space between
such housing and the extremities of the
shears through which material may pass
without being acted upon by the shears.

A farther object of the invention is to
provide in a vertical mill a plurality of in-
dependent cutting, grinding and shearing
devices some of which are rotated and some
of which are stationary, with the rotatable
members rotated from a single vertical cen-
tral shaft and providing means whereby the
upper part of such shearing means may be
lifted bodily from the extremity of such
shaft.

A further object of the invention is to
provide a single vertical central shaft with
a cone motnted upon said shaft as a gimbal-
joint, said cone carrying cutting, erinding
and crushing devices capable of self adjust-
ment by the tilting of the cone.

With these and other objects in view the
invention comprises certain novel construc-
tions, combinations and arrangement of

parts as will be hercinafter more fully de-
seribed and claimed.

~In the drawings:—TFigure 1 is a perspec-
tive view of the lmproved mill with the
hopper turned backwardly upon its hinge
showing the major portion of the grinding
elements exposed at the top of the housing
and at the bottom of the inverted hopper.
Fig. 2 ig a vertical diametrical sectional
view of the mill. Fig. 3 is a perspective
view of the lower series of self-contained
shears.  Figs. 1 to 13 inclusive are respec-
tively perspective views of the several cut-
ing, grinding and shearing elements. Figs.
14 and 15 are perspective fragmentary views
with the upper end of the force feed ar-
rangement elements separated. TFig. 16 is
a perspective view of the upper end of the
driving shaft.

Like characters of reference indicate cor-
responding  parts throughout the several
views.

The improved mill which forms the sub-
ject matter of this application is adapted
for being driven by any form of drive such
as belt, gear or the like but is here shown
as a sweep drive and as illustrated in the
drawings of the present application com-
prises a base 20 with the bull-wheel 21
mounted thereon and confined to rotary
orbit by a plurality of pinions 22 which said
pinions are jowrnaled upon the base by
means of journal bolts 23.  Above the bull-
wheel the superstructure comprising the
housing 24 1s ervected being supported upon
the jonrnal bolts 23 and comprising brackets
25 which extend outwardly over the bull-
wheel 21 to hold the said bull-wheel from
upward displacement.

To actuate the mill a sweep 26 is rigidly
secured to the bull-wheel 21 and braced in
the usual manner as by the brace 27.

Centrally of the bull-wheel and equi-dis-
tant hetween the journal bolts 23 a central
drive shaft 28 is journaled in the base 20
supported by a bearing lever 29 and adjust-
ed by the handwheel 30 and screw bolt 31
in substantially the usual and ordinary man-
ner of adjusting erinding burs in grinding
mills. The shaft 28 has a pinion 32 splined
thercon which said pinion is Intergeared
with aud receives motion from the pinions
22, It will therefore be apparent that as
the sweep 26 is rotated by any ordinary mo-
tive power the bull-wheel 21 is rotated, ro-
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tating therefrom the piniens 22 the piaion
32 and the shaft 28 which rotates n its
bearing in the lever 29, The shait 28 ex-
tends npwardly through the convex hottem
33 of the mill which said bottom termitiates
moa dische e spout 34 at one side for the
discharge of the ground material through
the bullwheel 21 between the pinions 22 ity
a receptaele 350 At its upper end the dive
shaft 28 is provided with a squared portion
36 below which 15 a larger angular povtion
37 the latter terminating in a houlder B
while the squared portion ferminates in
shoulders 39, Upoen the angular portion 37
and seafed upon the should ll>1‘.-~t S8 I8 o cone
shaped member 10, shown in perspective in
Fig. 7, which said cone shaped member i
previded with an opening 41 1 it apex pro-
portioned to fit Toesely over the angualay per-
tien 87 of the shaft and to be votated there-
with forming a gimbal joint for self adjust-
ment, The cone shaped wember $0 i the
member to which the greater part of the
erinding, shearing and crushing members
are 1’(l ached and which forms e rolating
base for carrving sueh members, (e gimbad
joint permitting the memwbers to adjust
themselvos as the shaft 28 votates. The first
of the rotatable parts cavried divectly by the
cone is the grinding ring or bhur 42 shewn
in perspective in Fig. 8. which operales in-
side of and i the usual spaced relation to
the opposing ring 43 whicl ix of substan-
tially the usual and mwlhmrv construction,
The grinding rings 42 and 43 comwprize the
means for completing the nlm«lm'v of the

naterial the disintegration of which is be-
gun by the sheaving, cutting and crushing
devices above and which will be hereinafter
more fully deseribed. The grinding ving 42
is carried by the cone 40 by providing the
cone 40 with notehes 44 formed in the lange

45 at the base of said cone and the grinding |

ring 42 pm\me(l with Tugs 6 engaging in

aid notehes . The base of the cone is alwo
]no\l(le(l with lll“\ 47 downwardly extend-
me and cigaging and rotating a sprder 48
which serves to move the ground niteris!
about upon the convex floor 83 to di o
the same by centrifugal force or by pressure
from above through the spout 34.

Next above the gl‘lndmg ving 42 a foree
ring 49 is carried, such force ring being
shown in perspective in Fig. 9. The foree
ring is provided shout its ])0111)1101\ with a
plurality of incelined force ribs 50 which
when rotated tend to erush, reduce and foree
material into and between the grinding
rings 42 and 43,
vided with an annular upstanding vib 31
npon which is located the stationary she:
member 52, shown in perspective in I‘ 1o, 10
The pogltmn of the stationary shear mem-
ber 52 is such that the force ring 4‘;) may
rotate without rotating such shear member,

i
Cpermits the superposed
-

| are

The foree ring 49 15 pro-

1,063,810

which shear member is provided with Tugs
33 engaging in furrews in Hm mner pe-
viphery of the houstng 2l as shown par-
ticularly i Fig. 2. The wi‘:‘;o nent of this
roring the ilun\w of the housing
1;10\(':& sueh shear 1i i’l'mn rotat anil

e Ok shown
ale upon and
of the
ring 9
lar vih 9% in-

sl m

o

I
;Jm:!' in
Joto 1ol

in contact with the surfnee
staticoary shear ring e foree
it pm\hm! with a seeond ann

i pesspective m g,

11N )l)“]‘

f»:f.

ter o oppesite sides, particu-
lard; Fie. 90 and the shear ring

S s proy 1(1(‘1 with Tugs 57 adaplea to pass
throvgh the nterrupted portions of the vib
35 and engage under overhangs 580 The
(\ulm.}& 38 arve provided with set serews
9wl ‘1 wre app slied vpan the Tnes 57 of the
shear ving 54 (o adjust the said ring S move
or hw» 11;] vorelative 1o the siationary
shear ring 320 To will be noted espectally
from I e 3 that the foree ring 49, stationary

Il -I miaulm shear ring 34 muy be
ren o ihe mill without in-
tert adjustment of the shear
S 3 ba mills containing

mm'i»;m?sm i‘i s fow
remosing the meshanizm {rom the mill
proper fo remove the units of the shear de-
vices =eparately and when the same are re-
furied to the mill i is o maiter of consid-
erable diffieddty to weeure the proper adjust-
nsent of the shear. By the avrangement of
the p:n'ik‘ in an organized struclure as shown
in B 3 all may be rewoved from the mill
ag sueh strueture withoo! 1 any way inter-
Fertne with the desired adjustnient,

Upon the top of the cone 40 a breaking
andd erushing member 60, shown in perspec-
tive in Fig, 11. is emploved, such crushing
member bom“ secured to thie cone by means
ef serews 61 inserted through ears 62, such
cars being shown 1 Fig. 11, and the bolts
being shown in Fig. 2.

The parts enumerated are the parts which
earried by the shaft 28 within ﬂxe hous-
ing 24 Above the honsing 24 a body 63 s
hinged at G4 and held in position by means
of a bolt 65 engaging spaced [ugs 66, With-
in the bedy 63 a shear spider 67, shown in

vl NECe==ary upon

perspective in Fig. 4, is employed such
shear member being statiocnary and con-

neeted with the inner periphery of the body
63 by means of lugs 68 formed therein un-
der which the shouldered extremities 69 of
the said shear spider 67 engage. The shear
spider 67 is provided with a large central
opening 70 in which is mounted a cap T1,
shown in perspective "in Fig. 5, said cap
liaving an annular shoulder 72 to permit the
said eap to rvotate within the opening 70 of
the spider and provided upon its under side
with a squared socket 73 proporticned to en-

gage the upper squared end 36 of the shaft
98 and to be rotated thereby. Upon its np-
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per side the cap 71 is provided with a
squared shank T4 proportioned to engage
in the squared socket 75 of the shear spider
76, shown in perspective in Fig. 13, and
such spider is retained thereon by means of
a bolt 77 having a nut 78 rigidly secured
upon said bolt and with its screw threaded
extremity 79 inserted through the central
opening 80 of the spider 76 and engaged
in the screw threaded opening 81 of the
cap. By applying a wrench to the squared
part 78 the bolt 77 may be rotated so that
the threaded extremity 79 exerts tension
upon the shear spider 76 by the nut 78
bearing upon the top of such spider.

To cover the squared part 78 and prevent
it from catching the material acted upon as
well as prevent the part 78 being rotated to
interfere with the adjustment, the upper
side of the socket 75 is provided with lugs
82 which are engaged by the serrated edge
83 of a cover 84 shown in perspective in
Irig. 6. The cover 84 is provided upon its
upper side with a radial furrow 85 and a
cotter pin 86 is inserted through the bolt
77 and engaged in the furrow 85 to prevent
the cover 84 from becoming disengaged
from the lugs 82 of the spider 76. By this
arrangement the cover 84 which engages the
nut 78 prevents the said nut 78 and bolt 77
from rotating to interfere with the adjust-
ment of the shear device composed of the
shear spiders 76 and 67.

The shear spider 76 is provided in its
arms with slots 87 which engage the lower
extremities of the adjustable forcing worm
members 88. One of the worm members 88
is provided at its upper end with a hole
89 adapted to embrace the bolt 77 and pro-
vided upon one side with a convex engag-
ing surface 90. The other force worm mem-
ber 88 is provided at its upper end with a
concave head 91 proportioned to fit over the
convex surface 90 and with a bolt 92 pass-
ing through the head 91 to permit the two
members 88 of the worm to be adjusted.
The lower ends of the worms engage the
slots 87 and the adjustment secured is re-
tained by bolts 93, shown particularly in
Fig. 2.

Above the body 63 a hopper 94 is erected
having spiral ribs 95 secured therein which
coact with the force worm members 88 so
that as the latter revolve carried by the
shear spider 76 the action is to force the ma-
{erial contained in the hopper down into
position to be engaged first by the shear
comprising the members 76 and 67, next
mto position to be engaged by the breaking
and erushing member 60, then to the shears
composed of the members 52 and 54, then
to the force ring 49 which forces the ma-
terial into and between the grinding rings
49 and 43.

Especial attention is invited to the fact

that the shears above referred to are pro-
vided with such shearing blades as extend
substantially to the very wall of the interior
of the housing and body. By the arrange-
ment of the shears of such diameter it is
possible to prevent the passage of any ma-
terial about the ends of the shear blades
without being acted upon by such shears.
By the adjustability of the force worms 88
a greater or less amount of power or fore-
ing action can be applied to the material
therein, depending upon the material being
ground as well as other circumstances con-
nected with and surrounding the manipula-
tion of such material.

As will be noted from Fig. 1, the hopper
with the body may be turned backwardly
upon the hinge carrying therewith the up-
per shear and the force worm and exposing
for access the crushing member which when
removed permits the ready and convenient
removal of the self-contained shear struc-
ture below both without disturbing in any
wmanner the adjustment already secured
upon the upper or lower shears. By this
arrangement the outer and inner grinding
rings are almost immediately accessible so
that either or both may be removed in a
very few moments after the hopper has been
turned back to the position shown in Fig. 1.

I claim :—

1. In a grinding mill, a central shaft, a
shear mechanism comprising engaging mem-
bers, means to rotate one of said members,
means to retain the other of said members
against rotation, means to adjust the tension
of one shear on the other, and means per-
mitting the removal of the shear structure
without interfering with such adjustment.

2. In a grinding mill, a housing, a cen-
tral driving shaft journaled in the housing,
a shear member engaging the housing to
prevent such member from rotating, a sec-
ond shear member carried by and rotating
with the shaft, means to exert tension of
one shear upon the other, and means permit-
ting the removal of both shears from the
housing without disturbing the tension.

3. In a grinding mill, a housing, a power
shaft journaled centrally within the hous-
ing, a force ring ecarried by the shaft, u
shear member disposed upon the force ring,
means carried by the housing for engaging
the shear member to prevent its rotating, a
second shear member disposed upon the first
mentioned shear member, means carried by
the force ring for exerting tension upon the
second mentioned shear member to adjuost
the said shear member relative {o the first
mentioned shear member, and means where-
by thie force ring and the two shear mem-
bers may be removed from the housing with-
out varying the tension of the shear mem-
bers.

1. Tn a grinding mill, a housing, a shaft
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journaled to rvotate vertically within the
housing, a cap removably carried upon the
upper extremity of the shaft, a shear mem-
her embracing the cap and held against ro-
tary motion, a second shear member car-
ried by and rotating with the cap, means to
exert tension between the shear members,
and means to remove the cap from the shaft
without varving the tension between the
shear members,

5. Inoa erinding mill, a housing, a shaft
journaled vertieally within the housing, a
hody hinged upon the housing, a shear mem-
her rigidly ecarried by the body and held
against rotation, a cap mounted to rotate
within the shear member and provided with
means for engaging with and being rotated
by the shaft. a second shear member carried
and rotated by the cap, and means to vary
the tension between the shear members,

6. In a grinding mill, a body, a shaft
journaled to rvotate vertically within the
body, a shear member carried by and rotat-
ing with the shaft, force worm members
arvied by the shear member, and means to
adjust the force worm members radially
upon the shear member.

7. In a grinding mill, a body, a shaft
journaled to votate centrally within the
hody, a shear member carried rigidly by
the body and held against rotation, a sec-
ond shear member mounted upon the first
mentioned shear member, means forming
connection between the shaft and the second
shear member, force worm members car-
ried by the second mentioned shear member
and extending upwardly above the body,
and means to adjust the wormi members
radially upon the shear member.

1,068,810

8. Tn a grinding mill, a housing, a body
hinged upon the housing, a shear mecha-
nism carried by the housing, means carried
by the body when in closed position to en-
gage one of said shear members and hold
such ghear members against rotation, means
to remove the shear mechanism from the
body and housing as an organized structure,
a second shear mechanism carried by the
body and movable therewith, and means
connecting the movable members of the two
shear mechanisms to be driven from a single
power shaft,

9, In a grinding mill, a housing, inclined
ribs formed in the interior of the housing,
a power shaft journaled centrally within
the housing, a force ring carried by the
shaft, a shear member disposed upon the
force ring. the said ribs being interrupted
at the point of passage of the shear mem-
ber, means carried by the housing for en-
gaging the shear member to prevent its ro-
tation, a second shear member disposed upon
the first shear member, means carried by the
force ring for exerting tenslon upon the
second mentioned shear member to adjust
said shear member relative to the first men-
tioned shear member, and means connecting
the force ring and the two shear members
whereby the structure may be removed from
the housing as a unit without varying the
tension of the shear members,

Tn testimony whereof T affix my signature
in presence of two witnesses.

FRED M. .YON.
Witnesses:

3. E. MyERs,
R. D. Hiuus.

Copies of this patent may be obtained for five cents each, by addressing the Cemmissioner of Patentis,
Washington, D. C.”
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