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To all whom it mg;y CONCETTL:
Beit known that I, THOMAS CASCADEN, Jr.,

- aresident of Waterloo, in the county of Black

20

- the control

30

- Ing drawings, and particularly

Hawk, State of Towa, have invented certain
new and useful Improvements in Grinding-
Mills, of which I do declare the following to
be a full, clear, and exact description, refer-
ence being had to the accompanying draw-
ings, forming a part of this specification.

The present invention has relation more
particularly to improvements in that elass of
grinding - mills commonly
grinders,” such mills being more especially
adapted for the grinding of corn or other
grain to be used as food for stock. |

The invention has for its objects to so im-
prove the construction of the mill that the

Iriction of the parts shall be reduced to a
minimum, to increase the capacity, efficiency,
and durability of the mill, to provide improved

means whereby the grinding rings or surfaces
of the mill shall be more completely under
of the operator, and in other re-
spects to render the mill more effective and
durable than any other construection of feed-
grinding mill with which I am familiar.,

With these objects in view the invention
consists in-the various novel features of con-
struction and combination of parts hereinaf-

‘ter described; illustrated in the accompany-

pointed out in

- the claims at the end of this specification.
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Figure 1 is a view in central vertical sec-

‘tion through a grin ding-mill embodying my
- Fig. 21is a view of the mill in side

Invention. |
elevation, the outer grinders at the base of
the mill being shown in vertical section. Fig.
518 a plan view. Fig. 4 is a view in horizon-
tal section on line 4 4 of Fig. 1.” Fig. 5 is an
Inverted plan view. Fig. 61isan enlarged de-
tall view showing the manner of ‘holding the
lower set of antifriction-balls in place. Fig.
718 aview in central vertical section through
Fig. 6. '
the ring whereon the lower set of antifric-
tion-balls are sustained. Fig. 9 is a Plan
view; and Fig. 10 is a view in vertical cross-
Section upon an-enlarged scale, showing the

_ manner of holding the upper set of antifric-

50 tion-balls.
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B The '-'base A of the mill is

known as ‘“feed-

Fig. 8 is an inverted plan view of

provided with

suitable lugs or feet a, whereby it may be

bolted to the receiving-box or other conven-

ient support. Theouter surface of the base A,
which is of conoidal shape, constitutes the in-
side ring of the inner set of grinders,and from
the base A rises the cone B, from the apex
of which extends the post B’, the post B’ be-

ing preferably cast in piece with the cone B,

The upper surface of the cone B is formed
with crushing-teeth & in suitable number and
arrangement and adapted to codperate with
corresponding teeth ¢, that depend from the
arms C, that are preferably formed integral
with and extended inwardly from the outer
shell C' of the mill, these arms C being in-
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clined in correspondence with the inclination

oftheconeB. Tothetopoftheshell ¢ is con-
nected the hopper W,into which will be placed
the material to be ground. The inner ends
of the arms C are united and preferably in-
tegral with a ring C?, that encircles the cone-
post A", At the base of the
formed a shoulder % upon which rests a ring
D, that is preferably formed with pockets or

open spaces d (see Fig. 7) to receive the bear-

ing-balls E, these balls E being of such diame-
ter as to extend outside the pockets of the

‘ring D and bear against the outer face of

the cone-post B’ and against the inner face
of the ring C? that encircles the cone-post.
The purpose of the balls Eis to avoid the

1riction incident to the weight of the shell C .
and connected parts, and as well, also, of the

sweep that will be attached to the shell by
means of the laterally-projecting studs 2 in
manner well understood in the art.

ploy, but which is not essential to the broad
features of my invention, is to so space the
balls that the necessity is avoided for provid-
ing balls around the entire base of the cone-
post, thus making it possible to use com-

‘paratively few balls. Another function of

the ring Dis to guard the bearings of the balls

K against access thereto of the body of grain

within the machine. By preference the un-
der surface of the ring D is formed with a
series of teeth d’, preferably of the shape

| shown in Fig. 8 of the drawings, these teeth

cone-post B’ is -
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function of the ring D which I preferto em-
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and I’ of the outer grinder.

&I

serving to carry outward any fine dirt, feed,

post over the shoulder 0 at the base of the

cone-post and deliver it onto the surface of

the cone B,whence it will pass to the grinding-
rings, as will hereinafter more fully appear.

The ring or hub C?at the inner ends of the
arms C has a portion extending over the balls
E, and upon this portion of the ring C* rest
the bearing-balls I¥, upon the upper surface
of which balls bears a ring or hub G, from
which extends the cob-crushing arms G', the
hub or ring G being formed with a square or
like polygonal socket to fit over the corre-
spondingly-shaped upperpartof the cone-post

3', so that the ring G and arms G’ will re-
main stationary or rigid with the cone-post.
Preferably the balls If are held within poclk-
ets formed by arms /2, (see Iig. 9,) that project
inwardly from a ring H, that rests upon the
upper face of the ring or hub C? the purpose
of this ring II being to so space the balls I
that the necessity of employing a great num-
ber of balls is avoided, and, farthermore, to
prevent the passage of the feed or grain onto
the surface of the balls and their bearings.
The outersurfaceof the cone-base Ais formed
with a series of vertically-disposed grind-
ing-teeth «', opposite the lower portions of
which is set the grinding-ring J, that will co-
operate with the inside teeth ¢’ in grinding
orain., Preferably the grinding-ring J is set
within an annular recess ¢’, formed around
the lower portion of the shell C, the bottom
of the shell and the bottom of the ring J be-
ing provided, respectively, with outwardly-
extending flanges ¢’ and j to receive the bolts
7', whereby the ring J is held in place.
the outside of the shell C, at its base, is
mounted the inner ring IX of the outer grind-
ers, this ring I being preferably of the shape
shown and having its lower edge connected
by the bolt 7' with the flanged base of the
shell C. The outer surface ot the ring is
formed with teeth that cooperate with teelh
formed upon the inner surface of the outer
ring I’ of the outer grinder. This outer ring
K’ is connected to the lower portion of its an-
nular casing M by bolts m, that pass through
the flanges m' and &* at the base of the cas-
ing and of the ring I, and through these
flanges extend the bolts O, that connect with
the bracket 2, whereby the adjustment of the
outer grinding-ring is effected. The bolts O
extend loosely through holes formed in the
feet a. The shell C 1s provided with a
series of openings ¢’, by which grain will pass
outward into the space between the rings KK
and I’ of the outer grinder.

By reference to I'igs. 1 and 4 of the draw-
ings it will be seen that casing M is provided
upon its interior with a series of wings m?,
the purpose of these wings being to receive
the grain as it passes through the opening ¢7
and force it downwardly between the rings X

through the cone-post I3'.

On
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[ the bracket P is provided with an opening p’,
or the like that may collect around the cone-

at the top of which is formed a seat to receive
a threaded nut P’, through which passes a
temper-screw R, this screw R being provided
with an annular shoulder », adapted to bear
against a flanged collar R', that enters and
bears against the central opening formed
The upper portion
of the temper-screw R is screw-threaded to
receive a hand-wheel 3, that is provided with
the depending collar s, that bears against the
upper face of the hub or ring G, and at the
upper end of the temper-screw R is fixed a
hand - wheel T, whereby the screw may be
turned.

From the foregoing description the opera-
tion of my improved mill will he seen to be

as follows—viz., the material to be ground

(such as ear-corn or the like) will be placed
within the hopper W and rotation will be
imparted to the arms C from the sweep that
will be attached to the studs ¢* in the usual
manner. Inasmuchasthecob-breakingarms

G’ are fixed to the cone-post 13', these arms

G’ remain stationary, while the arms ¢ be-
neath them are revolved and cobs or like
coarse material will be crushed and broken
between the arms G and C and will pass
down onto the face of the cone I5. The pre-
liminary crushing or grinding of the material
will occeur between the teeth upon the under
side of the arms C and the corresponding
teeth upon the upper face of the cone b, and
a portion of the material will then pass down-
ward between the inner and outer rings of
the inner grinder, while a portion of the ma-
terial will pass through the holes ¢"and down
between the inner and outer rings K and I{'
of the outer grinder. As the material passes
through the hole ¢ it will be forced down-
ward by the wings or deflectors m®, and after
passing between the inner and outer grind-
ers the material will descend into the receiv-
ing box or bin beneath the mill.

By means of the temper-screw R and hand-
wheels S and T an independent adjustment
of theinnerand outergrinderscan beefiected.
By turning downward the hand-wheel 5, the
sleeve s of which rests upon the top of the
cob-breaker, the cob-breaker, the arms C, and
the shell C'will be forced downward, thereby
bringing the outer grinding-ring J of theinner
orinder nearer to the inner ring of the inner
orinder, thereby causing the inner grinder 10
more finely grind the material. On the other
hand, by turning upward the hand-wheel 5
the grinding-ring J can be lifted, so as to sep-

‘arate the inner and outer rings of the Inner

ogrinder in order to permit a coarser grinding
by such rings. By turning downward the
hand -wheel 1 the temper-screw R can be
forced downward, thereby causing the outer
casing M and the outer grinding-ring K’ to
approach nearerto the inner grinding-ring K
of the outer grinder and cause a finer grinding

The hub p of | of the material at such point, and when the
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- hand-wheel T is thus tu-rried to adjust the_ [
outer grinder the hand-wheel S should be

604,853 - - - 3

turned with if, so as to avoid disturbing the
adjustment or relation of the rings of the in-
ner grinder. It is obvious that if the hand-

- wheels'T and S be oppositely turned the outer
- ring of the outer grinder will be loosened

_ the1 eby permitting Tt to be mlsed by the force |

10

of the grain being crushed.
It wﬂl be Observed that the inclination of

the grinding-rings of the inner and outer

grinders is different—that is to say, the rings
of the outer grinder more nearly approach the

vertical or axis of rotation than the rings of
the inner grinder, and hence 1t Is seen that

in this way the outer grinding-rings can be

- forced together sufficiently for fine grinding
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or can be allowed to spread open for coarse

grinding without materially affecting the ad-
justment of the inner grinder. If the rings
of the outer grinder were set upon the same
angle as the rings of the inner grinder, there
WOIﬂd be danger of the pressure on the outer
grinder forcmO‘ the rings of the inner grinder

1300‘613]161 thh by my construction is entlre]y |

avmd ed

Inasmuch as there 1S & tendency of the

grinders to open and separate in grinding, by
reason of the hardness of the grain that is
being crushed, these grinders must be held

firmly and foreibly together, and in prior con-

structions of mills this has caused a great
amount of friction, requiring much more
power in the Operatlon of the mill and much
more severe wear of parts than with my im-

proved mill, since by my present invention

the bea,ring-balls E and F relieve the parts
between which they are interposed from fric-
tion incident to holding the parts firmly to-
gether and incident to the pressure caused by

the lateral strains of the sweep whereby the

rotation of the mill is effected.
It is manifest that the details of construc-

~ tion above set out may be varied within wide
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limits without departing from the spirit of
the invention and that features or portions of

the invention, may be adopted without the

employment of the invention as an entirety.
I do not wish, therefore, that the invention
should be understood as restricted to the pre-

cise details, except where such details are
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. rings.

construction.

specifically ‘recited in the claims; nor do I
wish the improvements understood as con-
fined to the specific type of mill hereinbefore
described:. Thus, for example, antifriction-
balls may be used in continuousseries around
the cone-post instead of being interspaced,
although I re.gard_the latter as the preferred
S0, also, the rings arranged
around the cone-post for preventmﬂ* the ac-
cess of the material being ground to the bear-

~_ing-surfaces is % feature of advantage re-

gardless of the peculiar construction of such
S0, also, while I prefer to use antifrie-

t101:1 balls I 1ewa,rd the use of antifriction-

rolls when pr0perly disposed as the mechan-
~1cal equivalent thereof, and so In many other

L

respeets modifications within the scope of my
invention may readily suggest themselves to

the skilied mechanic.
Having thus described my 111vent1on wha,t,._

I claim as new, and desire to secure by Letters
Patent, is—

1. In a ﬂ‘rmdm ﬂ'--mﬂl the combination of an .

inner cone Or Cr ushmﬂ' surface having a cen-
tral post rising above the same, a ball—sup-

75

port around said post, an outer shell provided

with arms extending over said cone or crush-
ing surface and provided also with a vertical

‘ring or hub to which said arms are joined and

antifriction - balls interposed between said

post and the vertical inner surface of said
_rmﬂ' or hub.

2. In a grinding-mill the combmatlon of a
cone or crushing surface having a post rising
above the same, an outer shell having in-—
wardly-extending arms and sustained from
said post, a ring or hub for said arms having
its interior formed with vertical and horizon-

tal bear 1nﬂ*—surfa,ces antifriction-balls mter-_
posed between sald cone-post and the verti-
cal bearing-surface of said ring or hub and

beneath the horizontal bearing-surface of sald

3o

QO

ring or hub, said balls serving te receive the -

‘strain from said ring or hub in both vertical

and lateral dnecmom

05

3. In a grinding-mill the combination of an

inner cone or ¢r mhmg surface provided with

a raised central post, an outer shell having
inwardly-extending crushing-arms, a ring or
hub for said arms encircling the cone- post
antifriction - balls inter posed between said
ring or hub and the cone-post and a ring ar-
ranged beneath said balls and serving to
guard the same against the mass of materlal
being ground.

4. In a grinding-mill the combination of an
inner cone or crushmw surface provided with

1 a raised central post, an outer shell having

inwardly-extending crushing-arms, a ring or
hub for said arms encireling the cone-post,
antifriction - balls interposed between said

ring or hub and.the cone-post and a ring ar-

ra,nﬂ*ed beneath said balls and serving to
fruard the same agalnst the mass of matel 1al

bemg ground, said ring having teeth upon its
under surface.

5. Ina grinding-mill the combination of an

having arms extendlnw above said cone or

,crushmg surface, a hub for said arms encir-

cling a post rising from said cone, a cob-
breaker mounted upon said cone-post and
antifriction-balls interposed between the cob-
breaker and said hub and a ring serving to
close the space between the cob-breaker and
the hub beneath it and being provided with
pockets whereby sald antlfrletlon-balls are

-1eta1ned in place.

- 6. In a grinding-mill the combination of an
inner cone or crushino* surface, an outer rev-

oluble shell havinginwar dly—extendln ¢ erush-

ing-arms pr owded with a hub, a post rising
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inner cone or crushing surface, an outer shell
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from said cone and passing throu gh sald hub, |
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a stationary cob-breaker upon said hub, anti-
frietion-balls interposed between said cob-
breakerand said hub and aring for gnarding
sald antifriction-balls against the material
being ground.

7. Inagrinding-mill the combination of an
inner cone or crushing surface, a revoluble
shell mounted over said cone or surface, inner
and outer grinders at the base of said shell, a
bracket located beneath said inner cone and
provided with a series of arms extending out-
wardly and connected with the outer ring of
the outer grinder and a serew for adjusting
sald bracket.

3. In a grinding-mill the combination of an
inner cone or crushing surface, an outer rev-
oluble shell, inner and outer grinders at the
base of said shell, a bracket connected with
the outerring of the outer grinder, and an ad-
justing-screw leading from said bracket cen-
trally upward through said cone and provided
with hand-wheels.

9. Ina grinding-mill the combination of an

inner cone or crushing surface, an outer rev-
oluble shell, inner and outer grinders at the

base of said shell, a post rising centrally from
the top of said cone and having an opening
therethrough, an adjusting - serew passing
through said cone-post and a bracket con-

30 nected withsaid adjusting-scerew,said bracket

being connected also with the outer grinder

604,853

and a hand-wheel mounted upon said adjust-
INQ-SCIrew.

10. Inagrinding-mill the combination of an
inner cone or crushing surface provided with
a central post rising above the same, an outer
shell provided with inwardly-extending arms
having a hub encireling said post, a cob-
breaker fixed to but vertically movable upon
sald central post, inner and outer grinders at
the base of said shell, a bracket connected
with the outer grinder, an adjusting-screw
leading from said bracket up through the
cone-post and cob-breaker and means sub-
stantially as shown for effecting the adjust-
ment of sald screw.

11. In a grinding-mill the combination with
an inner cone or crushing surface, an outer
revoluble shell provided with openings there-
through for the passage of grain, the inner
and outer grinders at the base of said shell,
sald outer grinder comprising a vertically-ad-
justable casing extending above the openings
in the shell and provided at its base with a
grinding-ring and a bracket connected with
said vertically-adjustable casing and a screw
for adjusting said bracket and said casing
leading upward centrally through the cone.
| TIHOMAS CASCADEN, Jr.
Witnesses:

JNO. T. SWIFT,
J. A, PIERCE.
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