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To (till thor, it 7) (ty concern; 
He it known that I, FRED M. LYON, a citi 

Zen of the United States, residing at Pon 
tiac, in the county of Livingston and State 
of Illinois, have invented certain new and 
useful improvements 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 
grinding material, especially corn in the cob, 
corn in the cob with the husk on, and Kafir 
corn in the head. 
A further object of the invention is to 

provide a mill having improved shears for 
cutting the material and with improved 
neans for adjusting the shears to prevent 
the necessity of interfering with the adjust 
ment when the shea I's 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 

irovide 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 further object of the invention is to 

rovide 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 (lect of the invention is to 

provide a single vertical central shaft with 
a cone motinted upon said shaft as a gimbal 
joint, said cone carrying cutting, grinding 
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 

arts as will be hereinafter more fully de 
scribed and claimed. 

In the drawings:- Figure 1 is a perspec 
tive View of the improved mill with the 
hopper turned back Wardly upon its hinge 
showing the major portion of the grinding 
elements exposed at the top of the housing 
ld at the lott (1) of the inverted hopper. 

Fig. 2 is a vertical diametrical sectional 
View of the mill. Fig. 3 is a perspective 
View of the lower series of self-contained 
shears. Figs. 4 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. Fig. 16 is 
a perspective view of the upper end of the 
driving shaft. 

Ilike characters of reference indicate cor 
responding parts throughout the several 
WOWS. 

The in proved mill which forms the sub 
ject latter 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 journaled upon the base by 
means of journal bolts 23. Above the bull 
Wheel the stipei'structure comprising the 
housing 24 is erected being supported upon 
the journal bolts 2:3 and comprising brackets 
25 Which extend outwardly over the bull 
Wheel 21 to hold the said bull-wheel from 
to Ward 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 built-wheel and equi-dis 
talt between the journal bolts 23 a central 
(live shaft 2S is journaled in the base 20 
supported by a bearing lever 29 and adjust. 
et by the hail wheel 30 and screw bolt 31 
in still stantially the listial and ordinary man 
nel f adjtisting grinding bui's in grinding 
mills. The shaft 2S has a pinion 32 splined 
thereon which said pinion is intergeared 
With and 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 there from the pinions 2:2, the ini in 
3:2 all the shift 2S which 'tates it its 
bearing in the lever 2'). 
tends p \\al'dly through the convex isot (in 
33 of the hill which said botton einii att's 
in a discharge spout 34 at one site or the 
(lischarge of tie ground material thrigi: 
the bull-wheel 21 let Ween the lini: ) is 2:2 in 
a 'ccepticle 3.5. At its upper eiti the li’iye 
shaft 2S is provided with a slared pilio, 
36 below which is a larger anglai ()' is: 
37 the latter terminating in a shot dei 3's 
While the still: 'el portion tei'ilyat's in 
shoulde's 39. On the angular porti i : 
and sea el on the shot iller's 3S is a '(; le 
shaped member 10, shown in persective i 
Fig. , which saic 'one shapel in eiter is 
provided with ai) () ening 41 in its apex re) - 
portioned to fit licisely over the agil: ' ). i 
tic in 3 of the saft aid to be rotate is 'e- 
With forning a gibal joint for self is list 
Innent. The (') lie shape member () is tie 
memler to which the greater part of the 
grinding, shearing and crishing helix 1's 
are attached all which forms tie rotatig 
base foi' ('a living stich member's, tliegii; 
joint permitting the nellbel's to a list 
themselves as the shaft 2S rotates. The it'st 
of the rotatable parts carried directly | \, the 
('One is the grinding ring or built 12 she'; vy: 
in perspective in Fig. S. which operates i:- 
sicle of and in the listial spaced relation to 
the opposing ring 43 which is of stilst: al 
tially the 1stial and ordinary const Fict in. 
The grin lig rings 42 and 3 contrise the 
lineans for completing the grinding of the 
laterial the disintegration of which is e 
gun by the shearing, cutting and (''lishing 
(levices above anti which will be let'ei): ' ' 
more fully described. The grilling ring 42 
is carried by the coine 40 by providing tie 
("one 40 With not ches 4-4 formed in the large 
45 at the lase of said coine aid the gi'i is 
ring 42 provided with lugs 4 (3 el gaging it 
said notch's 1-1. The base of the cone is als 
provided with lugs 4 downwarily exted 
ing and cir: rig a 'tating a silk-1' s 
which serves () in } i e the 'old at 
about ) on the (') Vex o' ... i. () is :::: 
the same by centrifugal force or loy 'c'slie 
from alyove through the spout 34. 
Next albove the grinding rig -2 : once 

ring 49 is cal' fied, such force ring being 
shown in perspective in Fig. 9. The force 
ring is provided also it its periphery with a 
plurality of inclined force ribs 5() which 
when rotated tend to crush, reduce and force 
material into and between the griliiling 
rings 42 and 4:3. The force ring 4') is 'o- 
vided with an anillal' lipstanding ril 51 
upon which is located the stationary shear 
member 52, shown in perspective in Fig. 10. 
The position of the stationary sheal' men 
ber 52 is such that the force ring 49 may 
rotate without rotating such shear member, 

The slait .2S ex 
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| Which shear men'er is rovided with ligs 
eig; gilgil) fill''}\\'s in the inner e 

rely (if the losi g : 1, as slow in pai 
ticially in Fig. 2. The eig: ()f this 
slical ring in the firi' \\'s of the housing 
'eve its Silch she: ' Filg fi'i i" stating and 
ei'i) is the spel') set ! :-it's ' rig , , show in 

in pe'sective it is . 12, 'tate : 1 at 
in ' If it with the I; it is ' ' ('e of the 
stat it: ; ; y shear ring ... fle 'i'i's rig -4) 
i: )'s site will a set (cla: ; Ella i ril) 55 in 
t( 'i'i it's at , ; (; ; (; st: siles, a tie 
: i\ is is , win iii ig. :), is ill lie shear ring 

is ' ' Yide with it: s , a tape to pass 
hi'(gh the interillied ::itions of the ril) 
, and engage i ij}(ei' () eithaig's 5.S. The 

( \via ings is a 'e p'() vil'd with set serie ws 
'; with a 'e applie i : ); } the tags if the 

; (ii it ii. 

- 

sea iiig 5-4 it a list lie sail ring 3.1 : 'e 
less tightly 'i: i: y ('' is the siatic : y 

Y- - • she: ' ' g :2. It will it is test especially 
froii) lig. 3 that the fei'ee ring i:), stationary 
l'ii 52 all i' tails sie: ' rig - n:ly le 

... : : 'ed : lily fril the ill with) it in 
telfi i} : \\ is the titlistinent of the shear 
, y i.e. s : scre V, - '5' . ; ) ills ('oltaining 
sea!' recialist it is ( hec'essary pon 

: 'eli ( , it is the nitrianish f'(; the mill 
' ' ' to 'ei () ye the its of the shear de 

Vict's set a tely : : \ell the sank are re 
ti'i: it to the nil it is a latt te' of consiel 
("}"alle (lifti'ity to : 'eli'e the 'e' a list 
I it: i) { of the sh:: '. By the all 'ageinent of 
tle a 'is in all 'g: i)ized stil; it ire as shown 
in fig. : : lay be 'e) yet fro: the mill 
as stich still 'tire wit (); it ii) : y Way inter 
fering with the lesired a listinent. 
Upon the top of the come 40 a breaking 

and ('1' (lishing member (5(), shown in perspec 
tive in Fig. 11, is employed, such crushing 
In enlier being secret to the colle by means 
(if screws (51 inserted through ears (32, such 
'al's being shown in Fig. 11, and the bolts 
being shown in Fig. 2. 
The parts entinei'a teel aire the parts which 

are carried by the shaft 2S within the hois 
ing 2-1. Above the holising 2 a lody (33 is 
hinged at (3-4 aid held in position by means 
of a lilt (35 engaging slaced lugs (36. With 
in the body (53 a shear side' (57, shown in 
perspective in Fig. -l, is employed such 
she air inellier being stationary and con 
lected with the inier periphery of the body 
(33 by means of lugs (S formed therein un 
cler which the shouldered extremities 69 of 
the said shear spide' (37 engage. The sea 
spider (37 is provided with a large central 
opening 70 in which is not inted a cap (1, 
shown in perspective in Fig. 5, said 'ap 
laving an anillai' shoulder 72 to permit the 
said cap to rotate within the opening 70 of 
the spider and provided upon its under side 
with a squared socket 73 proportioned to en 
gage the upper squared end 36 of the shaft 
28 and to be rotated thereby. Upon its up 
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per side the cap 71 is provided with a 
Squared shank 74 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 
pon 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 
Fig. 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 S4 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 
S9 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 SS 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 S8 so 
that as the latter revolve carried by the 
shear spider 76 the action is to force the ma 
terial contained in the hopper down into 
position to be engaged first by the shear 
comprising the members 76 and 67, next 
into position to be engaged by the breaking 
and crushing 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 
42 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 forc 
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 
nanner 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 
ber's, 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 neber 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 
hoising without disturbing the tension. 

3. In a grinding mill, a housing, a power 
shaft jollnaled centrally within the hous 
ing, a force ring carried by the shaft, a 
shear member disposed upon the force ring, 
means ('arried 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 in entioned shear member to adjust 
the said shear member relative to the first 
inentioned shear member, and means where 
by the force ring and the two shear mem 
bers may be removed from the housing with 
out varying the tension of the shear mem 
bers. 

4. In a grinding mill, a housing, a shaft 
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journaled to rotate vertically within the 
housing. a cap removably carried upon the 
tipper extremity of the shaft, a shear mem 
ber embracing the cap and held against ro 
tary inction. a second shear member car 
ried by and rotating with the cap, means to 
exert tension between the shear members, 
and leans to remove the cap from the shaft 
without varying the tension between the 
shear men bers. 

5. In a grinding mill, a housing, a shaft 
journaled vertically within the housing, a 
loody hinged upon the housing, a shear mem 
ber rigidly carried 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 inelnbe's. 

(5. In a grindling mill, a body. a shaft 
iornaled to rotate vertically within the 
body, a shear lenber carried by and rotat. 
ing with the shaft, force Worm members 
'arried 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 rotate centrally within the 
body, a shear member carried rigidly by 
the body and held against rotation, a sec 
onel she: ' member mounted lipon the first 
entioned shear member, means forming 

connection between the shaft and the second 
shear 1) embel', force Worm members car 
ried by the second mentioned shear member 
and extending upwardly above the body, 
and means to adjust the Worm members 
radially upon the shear member. 

1,068,810 

S. In 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 shear 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 there with, 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, leans 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 tension 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. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

FRED M. LYON. 
Witnesses: 

C. E. MYERs, 
R. D. HILLS. 

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