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UNITED STATES

PaTENT OFFICE,

JAMES F. WINCHELL, OF SPRINGFIELD, OHIO, ASSIGNOR TO THE FOOS

MANUFACTURING COMPANY,

OF SAME PLACE.

CRUSHING AND GRINDING MILL.

DPECIPICATION forming part of Letters Patent No.342,311, dated May 18, 1886.

Application filed November 9, 1835.

Fo all whom it may concern:

Be it known that I, JaMEs F. WINCHELL,
a citizen of the United States, residing at
Springfield,in the county of Clark and State of
Ohio,haveinvented certain new and useful Im-
provemeuts in Crushmg and Grinding Mills,
of which the following isa %pecmcmtlon refer-
ence being had therein to the accompanying
drawmfrs

This m\'ention relates to improvements in

crushing and grinding mills, and it is designed :

to erush and reduce bark, bones, and other
substances, and to reduce cereals of various
kinds; and it has for its objects, first, to pro-
vide 2 mill with a erusheranda rrundmtr head,
so locked together that the mot.on ot one lb
transmitted to the other, and with means to
maintain this engagement and of such a na-
ture as will not become dislodged and caught
in the working parts of the mlll second, to
provide a mill with a crusher and a 011ndmﬂ-
headlocked therewith,and witha sleeveloo]\eu
to the crusher, whereby motion received from
the head will be transmitted by the crusher to
thesleeve; third,toprovide a mill with a force-
feed device or devices, which will act to posi-
tively feed the material from ahopper to or to-
ward thegrinding mechanism proper; fourth,
to provide a mill with a grinding-head mount-
ed so asto maintain a set position with respect
to the other grinder by fucnonal contact with
its mountmﬂs

In the accompanying drawings, forming a
part of this specification, and on which like
reference-letters indicate corresponding fea-
tures, Figure 1 represents a vertical sectional
view of the casing, generally, of the machine,
showing a portion of the mechanism in secmon
and a portion in side elevation; Fig. 2, a de-
tached face view of one of the segmental grind-
ing-plates; Fig. 3, a plan view of the machine
with the upper poxtlon of the casing and the
feeding mechanism and hoppor removed; Tig.
4, a detached perspective view of the com-
bmed feeder-operating pulley and sleeve; Fig.

-b, a like view of the crusher; Fig. 6, a do-

tached view of the outer face of one of the
crushing-lugs; Fig. 7, a vertical sectional view
through a part of the lower portion of the
casing and the door; Fig. 8, an enlarged de-
tached partial edge and seetional view " of the
stationary g undmg -head, showing that part of
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the main frame which is in immediate juxta-
position; Fig. 9, a partial side elevation of the
hopper-box, the feed-box, and the upper por-
tion of the casing, showing the means of con-
necting the same together; Fig. 10, aside ele-
vation of the bracket for supporting one side
of the stationary grinding-head, showing also
the adjacent portion of the main frame and
the adjusting-screws; Fig. 11, adetached view
of the Dolts for binding the casing, the feed-
box, and the hopper together; Fig. 12, a de-
tached plan view of the feeding mechanism;
Fig. 13, a transverse section of the same on
the line 2’ 2/, looking in the direction of the
arrow; Fig. 14, a like section on the line y y,
looking in the opposite direction; and Fig.
10, a longitudinal sectional view of the feed-
roller.

The letter A designates the sills, to which
the standards B are firmly secured, and the
letter C the general frame of the machine,
which is Dolted or otherwise sccured to the
said standards, and which consists of cast-iron
and terminates in a shaft-support, D, at one
end, and in a semicircular shell or casing, 1,
at the other end. The lower portion of the
casing Eisprovided with a discharge-opening
and a detachable door, F, having a lug on its
upper inner end, which engages the casing,
and a similar lug at the lower inner end, which
also engages the casing, as seen in the lower
right-hand portion of Fig. 1, and in detail in
TFig. 7. The door is further provided with a
lip and set-serew, G, by means of which its
position with respect to the casing is main-
ained, the screw tending to bind the door
closer to the casing asitisscrewed more tight-
ly. The intermediate portion of the frame C
is hollowed out to form a chamber, H, having

‘one or more longitudinal recesses or grooves,

I, which serve the fanction of arresting the
escape of corn-cobs, and of holding them
against the action of the crushers when the
machine is organized for reducing large sub-
stances.

The letter J designates the main shaft or
arbor of the machine, which extends from end
to end, and issupported in suitable boxesat K
and L, and which carries a balance-wheel, M,
and is longitudinally adjustable by means of
an adjusting device, now about to be deseribed.
This “device consists of a yoke, N, pivotally
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mounted at one end to the end of the machine,
and secured at the other bya wooden or.other
fragile pin, O,whereby it will yield orbreak in
case any hard substance—as a stone—is acei-
dentally thrown into the machine. This yoke
has a screw-threaded opening, in which works
an adjusting-shaft correspondingly threaded
and provided with a hand-wheel, P, the pe-

‘riphery whereofis provided with notches grad-

nated with respect to the number of threads
to the inch on the shaft,whereby a rotation of
one or more notches will adjust the space be-
tween the grinding-surfaces to a predeter-
mined distance or quantity.  To the lower
part of theyokeis pivotally mounted a weight-
ed locking-dog, Q, guided by lugs R at its in-
ner end, and engaging the notched wheel at
the other. A metallic block, S, and .an anti-
friction washer, T, are interposed between the
main shaft J and the adjusting-shaft, the wash-
er being composed of some smooth and lass-
ing substance. Secured to the main shaft, in
the present instance.by a pin, U, is a grind-
ing-head, V, of disk form, the said pin en-
gaging its hub. On the face the head is pro-
vided with a conical boss, W, having a carved
exterior and provided with an offset on its

_ Tace, so as to present two distinet vertical
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planes when in the position shown in Fig. 3.

The letter X designates a sleeve or eylin-
drical crusher mounted.upon the shaft J, and
constructed abt both ends with offsets adapted
to register, respectively, with the offset on the
face of the boss W. Theexteriorof the crush-
er.is provided with a seriesof lugs, whosesides
are -fashioned .each into two surfaces. The
angle of the said surfacesto each other on one’
side.is slight, while the angle of.the surfaces
on the other side is increased, the result of
which is to feed -the grain from the chamber
H into the space between the grinding-sur-
faces more or less rapidly, according to the
position in which the crusher is placed, for

when the greater angle of the lugs is placed’

toward the boss W the grain is fed.more rap-
idly from.the chamber and into the said space
than when the lesser angle is placed toward
the said boss.

the shaft J at this point. The sleeve has its
end adjacent to the crusher provided with an

offset adapted to register with that in the end!
of the .crusher, whereby rotary motion im-:

parted to the erusher by the revolving grind-
ing-head will rotate the sleeve.
means for driving the erusher, however, is em-
bodied in Letters Patent.granted to me April
15, 1885, No. 297,049. The sleeve is con-
structed with an enlargement, which forms a
pulley, B', and by reason of its increased.di-
ameter the oil from the adjacent journal is
prevented from reaching the belt. To the
shaft is also secured the driving-pulley C.

By the above arrangement of offsets I am en-

abled to turn the crusher end for end, and yet
rotateit in either direction. 'This also avoids

Also mounted upon. the shaft
J is the sleeve Z, having a bearing at A’ in
the main frame, thereby serving to support:

The peculiar.
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the necessity of resorting to set-screws or any-
thing of that nature which is liable to become
disconnected and get eaught in the working
parts of the machine, thereby causing serious
injury, and sometimes exposing the operator
to danger.

Theletter. D’ designatesthestationary grind-
ing-head, which, like the rotating grinding-
head, is of disk form. It is provided at dia-
metrical points with Dosses E', integrally
formed therewith, and in each of these bosses
is fitted somewhat loosely a trannion-pin, ¥,

.which also extend, the one into an enlarge-

ment, G’; formed integrally with the frame,
and the other into an adjustable brackes$, H,
secured to the main frame by a bolt, I, or other
equivalent device, in such.wise as to admit of
adjustment to and from the rotating grinding-
head. Anadjusting-screw,J’,passing through
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a lug, K’, extending from the frame, serves to -
t=¥) ? g ?

adjust the bracket H'. The holes in the en-
largement (" and the bracket H are preferably
at a.slight angle to the adjacent holes in the
stationary head I, in which the trunnion-pins
F’ fit, as illustrated in Fig. 8. The object of
this construction is to seecure.the position. of
the head D' by means of the set-screws 1/,
wherever set. For.instance, when, from-any
cause, the rotating head loses a true vertical
position, and it is desired to set the stationary
head to agree therewith, it is simply neces-

-sary to operate the adjusting-wheel, force the

rotating head against. the stationary head, and

:thus cause. the latter to change its position un-

til the two heads agree. The wheel is then

turned back until the proper space is had be-
-tween the heads for grinding purposes.

friction between -the trunnion-pins and the
holes in the bosses on the stationary head and
in the brackets.prevents.the head from losing
its adjusted position. The object of adjusting

.the bracket H', as above indicated, is to ad-

just. the stationary head with respect to .the
rotating-head in case the position of the main
shaft should vary from a right angle to the

.stationary head on account of shifting later-
-ally in a slight degree.

This adjustment of
the stationary head is also of importance in

.setting up the machine, as it saves the ex-
-pense of the finer workmanship, which would
.otherwise be required to secure the proper

relative position of these heads. Inasmuch
as the bracket G’ is a part of the main frame

.of the machine, and inasmuch as the bracket

‘H' is firmly secured by the.bolt I’ to the said

frame after any given adjustment, and inas-
‘much as .the. trunnion.pins F' are prevented
Afrom moving in said brackets by the set-
.serews I/, practically speaking, the said.pins
‘become firmly secured to .the frame.

The
said head D' is provided with a central open-
ing and is:thickened about the opening, and

‘has.several ribs M’, projecting inwardly into
:the opening, which act in conjunction with the

similar ribs, N’, projecting from the boss W.
These ribs approach each other in the direc-

‘tion of the-grinding-plates, and their function
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isto draw and somewhat reduce to a finer
state the material under operation from the
chamber H.

The letter O dGSIgnates the grinding-plates,
the same being preferably constructed of cast-
iron and of segmental form, and being pro-
vided on their inner faces and near the periph-
ery with a series of V-shaped ribs orteeth, P,
as also with a series of grinding studs or pro-
tuberances, Q, preferably of the form shown—
that is, with curved and straight sides and re-
cesses R/, the latter affording additional grind-
ing-edges. The lugs §'serve asacontinuation
of the ribs M’ and N’, and thos assistin draw-
ing the material between the grinding-plates.
These plates are bolted to the grinding-heads
in any convenient manner.

The letter T indicates the upper portion of
the casing, a part of !which envelops the
grinding mechanism, and the other part, T,
constitutes a box, whlch fits overand conducts
the grain and cobs, as the case may be, to the
chamber H.

The letter U’ designates the feeder-box,
which fits upon the portion T” of the casing,
and is provided with ribs V' and a partition,
‘W', which serve to support a slide or cut-off,
X!, Thisslidehasadepending wing, Y/, which
serves to clear the feed-wheel of any "undue
accumulation, and is beveled off onone side,
against which bevel a bracket, 7/, is adapted
to be impinged by a screw and "thumb- nut, 7",
for the purpose of holding the slide in any
fixed position. The opposite edge is rabbeted
and travels beneath a lip, . The lower side
of the box has notched lugs b, which engage
the upper edge of the portionT” of the casing
and maintain the box in position. !

The letter C indicates a bearing projecting
from the Dbox, and d, a bearing formed on
the partition W’. In these bearings the
shaft of the feeding-roller e is mounted, and
through the clutch f and the .band - wheel g
(Whose hub has a eoxrespondmg clutch-sur-
face) rotary motion is imparted to the said
roller, a band, %, being employed to connect
the wheel g with the pulley B'. The feeding-
roller is provided on its periphery with anal-
ternating series of longer and shorter grooves,
slightly deeper at one end,4, than at the other,
as seen in Fig. 15, the ribs or edges left be-
tween the grooves serving to effect a forced
feed of the grain. The box is also provided
with mehned inner walls, 7, which guide the
grain to the roller, and which reduce the space
between the rollerand the walls proper of the
box. These inelined walls taper from the
roller in the direction in which the slide is
opened,thus increasing the width in the space,
as well as the length l;heleof for the passage
of the material as S the slide is drawn out.

The letter % designates the hopper, which
fits upon the box U’ and supplies the material
to be acted upon. This hopper is provided
with a hinged flap, [, which serves no purpose
in the machine as organized in this applica-
tion, but which serves the purpose of prevent-

ing the bloken corn-cobs (or the grain when
the cobs are ground with the grain on them)
from being thlown up by the machine, as de-
seribed in my application filed February 27,
1886, Serial No. 193,464, for improvements in

‘crushing and grinding mills.

The portion T” of the casing has several re-
cesses, 7, in the upper edge, and the feeding-
box U’ has lugs s and notches {, which fit

each other and serve to keep them in proper

relative position. © The hopper also has lugs
u, which engage the notches of the boxes or
the notches of the portion T, as the case may
be, for the same purpose. Should it become
necessary, however, tobind the several stract-
ures together, as seen in Fig. 9, then I engage
a bolt, v, with a lug, w, on the hopper, and
pass a bolt, #, through an eye in the said bolt
o, and through an opening in the main frame,
and apply a nut. When the feeding-box U’
is omitted, I secure the bolt v directly to the
main frame, by passing it through a hole, as
seen at Fig. 9, by a bolt similar to the bolt z,
but very much shorter.

By reason of the construction of the crusher
and the sleeve and the boss with which it en-
gages the machine may be successfully oper-
ated in either direction, and by reason of the
V-shaped or saw-tooth configuration of the
grinding-teeth therotating grinding-head may
be run in either direction, and thus keep the
teeth sharp and inecrease the period of their
usefulness. The crushing - lugs, having two
faces on each side, are, therefore, capable of
performing their funetion, no matterin which
direction the crusher-sleeve is rotated.

Asalready stated,the function of the crusher
and its lugs is to convey the grain from the
chamber H to the grinders when cereals are
being ground.

In order to prevent the material from get-
ting between the stationary gundlno -head and
the interiorof the casing Eand T, and thence
out of the discharge- spout without being duly
acted upon by the grinding-plates, 1 provide
a rubber or other yielding band, 10, and se-
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cure it to the said head in any eonvenient man- :

ner, as by stretehing it over the nuts of the
bolts which hold the plate to the heqd, as seen
in Figs. 1 and 8.

The devices herein shown and deseribed,
but not specifically elaimed, and which have
peculiar reference to the mill. in its erushing
capacity, form the subject-matter of claims’in
my application filed February 27, 1886, Serial
No. 193,464, for erushing and grinding mills.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. Inagrinding-mill, the combination, with
the main frame provided with a casing and a
chamber, of the grinding mechanism consist-
ing of the heads having grinding-plates, and
the reversible sleeve or crusher having lugs
with angular sides, and mounted to rotate and
feed the material to the plates. -

2. In a grinding-mill, the combination,with
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the main frame having a casing and a cham-
ber, of the fixed and rotating grinding-heads,
the fixed and rotating grinding-plates, and
the reversible sleeve or crusher having lugs
with angular sides, the angle on one side vary-
ing from that on the other side, and mounted
to rotate and feed the material with varying
rapidity.

3. In a grinding-mill, the combination, with
the main frame having a casing and a cham-
ber and the stationary grinding head and
plates, of the adjustable shaft, the grinding-
head mounted thereon and the plates seeared

_thereto, the pulley-sleeve mounted upon the

shaft, and the crusher or sleeve constructed to
form a locked engagement at either end with
the pulley-sleeve and the rotating head, and
provided with lugs having angular sides, the
angle on one side varying from' that on the
other side, and adapted to feed the materiai
with varying rapidity.

4. In a grinding-mill, the combination, with
the shaft and the pulley-sleeve mounted there-
on, and having its end provided with an off-
set,of a grinding-head having grinding-plates,
and a boss having an offset in one end and
mounted upon said shaft, and another grind-
ing-head having grinding-plates, and the re-
versible erusher orsleeve fitting said shaft,and
having ifs ends offset to correspond with the
pulley -sleeve and boss, and provided with
lugs having angular sides, the angle on one
side varying from that on the other side.

5. In a grinding-mill, the combination, with
the main frame and a yoke pivotally connect-
ed thereto at one end, and having a fragile
connection at the other, the adjusting-shaft,
and notched graduated wheel and locking-
dog, of the main shaft adapted to be longi-
tudinally adjusted by the adjusting-shaft,

6. In a grinding-mill, the combination, with
the main frame and the adjusting-shaftand its
wheel, the yoke, and the dog, of the main shaft
and the interposed block and washer of hard
smooth substance. -

7. In a grinding-mill, the combination,with
the main frame having a casing and the sta-
tionary grinding - head adjustably secured
thereto and provided with grinding-plates, of
the main shaft, the grinding - head secured
thereto, and having grinding-plates, the piv-
oted yoke having a fragile connection with the
frame, the adjusting-shaft, its notched gradu-
ated wheel, and the locking-dog.

8. In a grinding-mill, the combination,with
the main frame having a casing, of the sta-
tionary grinding-head and trunnion-pins se-
cured firmly to the frame and fitted somewhat
loosely to the holes in the head,the fit creating
sufficientfriction to normally sustain the head,
yet to admit of an adjustment of the head with
respect to the opposite head.

9. In a grinding-mill, the combination, with
the main frame having a casing, of the sta-
tionary grinding-head and trunnion-pins se-
cured to the frame, one adjustably, and fitted
somewhat loosely to holes in the head, the fit

creating suffieient friction to normally sustain
the head, yet which will admit of an adjust-
ment of the head with respect to the-opposite
head.

10. In a grinding-mill, the combination,

with the main frame having an enlargement,

and a bracket secured to said frame and hav-
ing holes therein, of the stationary head hav-
ing pin-holes at an angle to the holes in the
enlargement and bracket, the trunnion-pins
fitted in said holes; and the binding-screws.

11. In a grinding-mill, the combination,
with the main frame having a casing provided
with an opening.in the lower part thereof, of
the plate fitted to the opening, and having a
lug which engages the inside of the casing
and an oufer lag provided with a binding-
screw which impinges against the casing.

12. In a grinding-mill, the combination,
with the main frame and the main shaft
mounted in bearings in said frame, of the
sleeve fitted to said shaft, and having an en-
largement to form a pulley, and serving as an
intermediate journal for the shaft.

13. In a grinding-mill, the combination of
a feed-box provided with a slide and con-
structed with outer walls and . inclined inner
walls, the edges of which run at an angle to
each other, s0 as to leave a tapering space be-
tween them, and a roller within said box.

14. Tn a grinding -mill, the combination,
with the upper ecasing having a box-like por-
tion which leads to the grinding-heads, of the
feeding-box fitted upon said portion, and hav-
ing a slide and a grooved feeding - roller
mounted therein beneath the slide and con-
structed to eftect a force-feed of the material
to the upper casing, and mechanism to operate
the roller.

15. In a grinding-mill, the combination,
with grinding-heads and an upper casing
having a box-like portion which leads to the
grinding-heads, of the feed-box fitted upon
said portion, and having aslide and a grooved
feeding-roller mounted therein beneath the
slide and constructed to effect a force-feed of
the material to the upper casing, mechanism
to operate the roller, and the hopper fitted
upon the feeding-box and opening upon the
slide.

16. In a mill, the combination, with the
grinders, a crusher mounted to rotate and
convey the material to the grinders, and the
upper portion of the easing, of the feed-box
fitted thereon, and having a grooved feeding-
roller and the slide, and the hopper fitted upon
said box and emptying upon the slide, where-
by the material is supplied, regulated, forced,
and conveyed to the grinders.

17. In a grinding - mill, the combination,
with the feed-box and the slide fitted thereto,
of a clamp adapted to bind upon the slide and
the binding-screw secured to the box,and hav-
ing a nut whereby the slide is held in a set
position. .

18. A grinding-mill comprising the main
frame having a casing and a chamber, and the
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feeding-box, its feeding-roller and slide, and
the hepper, the main shaft, the grinding
heads and plates, and the reversible sleeve or
crusher having lugs with angular sides, the
angle of one side being greater than that of
the other.

19. In a grinding-mill, the combination,
with the main frame having a casing and a
chamber, of the stationary grinding head and
plates, the main shaft, the rotating grinding
head and plates, the crusher having lugs, and
the sleeve and driving-pulley, the sleeve and
rotating disk being constructed to engage the
end of the crusher.

20. In amill, the combination, with the cas-
ing having notches in its upper edge, of the
feeding-box having lugs fitted to said notches
and notches in its upper edge, and the hopper
having lugs which fit the latter notches, and
the devieces to bind them together.

21. In amill, the combination, with a grind-
ing-head and a chamber, of a erusher and a
sleeve mounted upon the same shaft, the
crusher being constructed to form a locked en-
gagement with the head and sleeve, and to
transmit the motion received from the head
to the sleeve.

22. Ina mill, the combination, with a grind-

342,311
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ing-head and a chamber, of a crusher mounted
upon the same shaft, the crusher being con-
structed to form a locked engagement with
the Liead, and the sleeve adapted to maintain
the crusher and head in engagement.

23. Ina mill, the combination, with a suit-
able frame and grinding mechanism, of a re-
versible crusher having lugs with angular
sides, the angle on one side being greater than
that on the other, and constructed to partially
reduce coarsec material and to feed it to the
grinders.

24, In a mill, the combination of a reversi-
ble erusher provided with lugs having angular
sides, the angle of one side beiug greater than
that of the other, witha crushing-chamber.”

25. In & mill, the combination of the re-
versible crusher or sleeve having both ends
formed with an offset and provided on its
periphery with a series of Iugs having angular
sides, the angle of one side being greater than
that of the other, with a crushing-chamber.

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

JAMES F. WINCHELL.

Witnesses:

WILBER COLVIN,
A. A, YEATIMAN,
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