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GEORGE MILBANK, OF CHILLICOTHE, MISSOURL

MODE OF AND APPARATUS FOR REDUCING GRAIN AND SIMULTANEOUSLY PURIFYING THE PRODUCTS
* THEREOQF.

SPECIFICATION forming part of Letters Patent No. 229,445, dated June 29, 1880,
Application filed November 26, 1879.

To all whom it may concern:
Be it known that I, GEORGE MILBANK, of

Chillicothe, Livingston county, and State of

Missouri, have invented an Improved Appa-
ratus to Reduce and Purify Grain, &c., of
which the following is a specification,

My improvements are designed to achieve

a more perfect reduction and purification of

larger substances or particles when the same
are sibjected to a crashing, purifying, or grind-
ing action. |

Specially to reduce and puarify grain, mid-
dlings, meal, &e., when the feed 1s passed be-
tween a pair of millstones, my improvements
are designed to produce such a reduction that
each or all particles composing the product
shall approximate as near as possible to the
same or the desired size—in other words, pro-
ducing a more even reduction of larger sub-
stances to smaller and the better purification
of same. S

When grain is subjected to the action of
stones or grinding bodies, as customary, it can
be stated that the following forces are called
intoaction—viz., centrifugal force, gravitation,
dress of the stones, air-currents, or all forces
tending to pass the feed in the same direction—
viz., from center to periphery -of the stones.
More specifically stated, each of said forces acts
as follows: The centrifugal force has a greater
effect, or will throw farther and with more force
the larger substances or grains in proportion
to their size or specific gravity. Gravitation,
also, under ordinary circumstances, has a
greater effect on the larger or heavier bodies,
causing them to move downward faster and
with more force in proportion to their size and
specific gravity. The dress of the stones also
tends to move the larger bodies faster than
the smaller, the latter naturally lying low and
lodging in the hollow of the furrows. Adir-
currents, however, act with or have a greater
effect on the smaller and lighter particles than
upon the heavier, in proportion to their size
and gravity. *

Since, therefore, the ordinary method of ar-
ranging the parts is such that each and all of
these named forees act in the same direction ;
further, since these forces act differently upon

sc the larger and smaller particles, and, lastly,

|
!

since by reduction the substances and particles
change their size, weight, and specific gravity,
the result or produet obtained is necessarily
unequaled in this: that some of the particles
are ground too fine, others too coarse, and the
product lacks uniformity in the size of its
particles. |

According to my improvements the above-
named forces are all utilized, but placed under
the control of the operator, and, as will herein-
after appear, enabling him to regulate the pas-

' sage and time of passage of each and all par-

ticles from the eye Lo the skirt, or 1n vice versa
direction, and at same time subject each and
all of the particles to the desired reduction, or
like reduction and result as to size.

My improvements in purifying reduced par-
ticles consist in separating the lighter pul-
verulent matter, or matter of less specific
gravity, from the purer or more dense matter
before said atoms or particles come 1n contact
with each other after being reduced, and Dbe-
fore they find a lodgment or resting-place or
are massed or bulked.

Ordinarily the reduced product is permitted
to have its particles to come in contact with
each other or become bulked, and in so dolug
the impure or pulverulent matter is more or
less rubbed in or on to the purer matter, and
hence it is rendered the more difficult or im-
possible to properly purify.

Of the drawings, Sheet I, Figure 1 1s a part
sectional and end elevation of wmy improved
apparatus adapted to.reduce and purify grain,
&e., when the same is passed or fed from eye
to skirt of stoues, as indicated by the arrows.
Sheet LI, Fig. 2 is a sectional elevation of the
same apparatus, showing it adapted to reduce
and purify grain, &c., when passed from the pe-
riphery to the center of the stones, as indi-
cated by the arrows.

A A‘ represent the pair of millstones, the
former being the bed and secured stationary,
the latter being the runner. This relationship
of the stones can be reversed, so that the top
shall be stationary, the lower one the moving
stone ; or both stones can be revolved, each In
oppositedirection to the other,orrevolved both
in the same direction but at different speed.
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in manner usual. The dress of the stones is
also, as usual, to suit the direction of the re-
volving stone, or to feed the grain trom the
eye to the skirt, or vice versa.

Forming part of the bed-stone A is arecep-
tacle, preferably a cone-shaped chamber, B.
This chamber receives the 1educed product in
case the feed is from periphery to center, the
discharge taking place through the valve b,
and said valve is closed when the feed is in
the opposite direction tothat juststated. Also
through said chamber B the air-currents pass
during the operation of reduction and the pro-
cess of purifying the produect.

b’ is an air-inlet valve, and is to regulate the
admission of air into said chamber B, said
valve being closed when the feed is from cen.
ter to periphery.

The runner A’ is supported, as nsual, by an
adjustable step consisting of the spindle a, ar-
ranged to pass through the bed-stone and its
chamber B, the spindle foot stalk having its
toe resting in a foot-bridge, a’, recured to the
bridge-tree a?, controlled by the lighter screw
a’, all as shown. Therunner A’ can therefore
be raised or lowered, so as to place the faces
of the stones farther apart or closer together,
as required. |

A? 18 the pulley connecting to power source
to revolve the runner. Arranged in the cen-
ter of the runner A’, and secared to the spin-
dle a, are cone-shaped deflectors C. These de-
flectors consist of an inside cone rim or face,
¢, with one or more duplicates, ¢/, on the out.
side, leaving clearances or passages between,
as shown. The special purposes for which
these deflectors C are intended is to cause the
air-currents in the chamber B to pass up or
through or between the cone-faces e ¢, and
thus become more divided and more equalized.

D is the outside cyvlinder-casing, and is sup-
ported stationary to surround the pair of mill-

stones. The casing D hasits closed top formed |

with a short cylindrical neck, d, while the bot-
tom of said casing is left open.  Near the bot.
tom edge of the caxing, and entirely surround-
ing same, are apertures d’, for the entrance of
air from the outside.

D’ is a bottom rim, consisting simply of a
horizontal rim joined at right angles to a ver-
tical rim, and said bottont rim is fitted mova-
bly to the bottom edge of casin gI). By mov-
ing the bottom rim, 1), more or less over the
inlet-apertures d’ the passage of air-currents
can be regulated or controlled.

E 1s the central or main spout, its lower end
partly extending below the evlinder-neck of
the top stone, as shown. At e this spout E
has a feed-opening, and this is controlled bv a
slide or valve, ¢, as shown. In case the feed

IS to puss to the center or eve of the stones it
is fed through this opening e, the feed so Pass-
ing being easily regulated by the valve ¢/, In
case the feed is to pass to the periphery of the
stones the feed-spout or hopper F is used, and,
as shown, it is movably arranged between the
neck d of the casing and the central spout,
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with feed-passage f for the downward pas-
sage of the grain. When, therefore, the feed-
hopper I is raised (see Fig. 2) to clear the
back of the top stone the feed or grain can
pass down f over the back of the stone to the
periphery, and said feed-hopper is moved
down to close the passage-way f in case the
teeding of the grain is to the center, as shown
in Fig. 1.

| G is the blast-fan spout, communicating to
the skirt of the stones by being connected to
the top of the cylinder-casing D. G’ is the
blast-fan casing. G? i8 the blast-fan inside
sald casing. g is the blast-fan spout, baving
its one end in communication with the spout
(5, its other end with the central spout, E. ¢
Is the branch suction-fan spout, baving its up-
per end communicating with E and its lower
end to (.

The central spout, E, connects at top to the
suction-fan chamber H, which contains suec-
tion-fan H’. Both blast-fan and suction-fans
are connected to the shaft H? and revolved by
power-source applied to the pulley-wheel H3,

h ' I B? represent the respective slides in
each of the spouts just enumerated. By means
of these shides the operator can regulate and
control the blast and saction or upward and
downward acting air-currents to suit ithe op-
eration in either case—that is, passing the;
grain or substances from the periphery to the
eyve, or Vice versa,
| 1 is a pressure-valve, similar in construc-
tion and operation to an ordinary steam safety-
valve. By means of this pressure-valve the
operator can regulate the pressure of the air
foree 1n the casing 1) to suit the reduction of
the grain, and specially to cause said air force
to deterinine the size to which the particles .
| shall be reduced. Also, said valve can beset
to form the required inlet or outlet for air to
I and from the casing D. r

I’ 1s also a pressure-valve, to regulate ang-
sutt the suction force to determine the size to
which the particles shall be reduced, ana
otherwise can be used as an inlet and outley

for air. )

i J—

and only used, in case the feed is passed from
the eye to the skirt, for purposes of moving the -

ery into the bottom 1), to be discharged at the
outlet 7. i is a flap-valve to open orshut the
| outlet 1. B

All the parts thus constructed and arranged,
the complete operation of reducing the grain
or substances in both cases—that is, passing
the feed from the periphery to the eye of the
stones, or trom the eye to periphery—will now
be described.

By referring to Fig, 2 the position of the va-
rions parts is shown when the operation is_ to
reduce the feed fed to and passing from the pe-
ripliery to the center. |

More particularly stated, the hopper Fisget .
to open the passage f to permit the feed to pass
| over the back of the stone to the periphery, the

| reduced product, which falls out at the peripd- -
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“bottom 1’*im, D', 1s set to form a closed bottom

for the casing D, and hence a receptacle for
the feed tocollect and filluntilalevelisreached

- that further passes the feed between the faces

of the stones, the discharge-valve at i/ is closed,
the scraper I? is removed, and, so far as pro-
ducing an air-current, this can be done, first,
by—

Blast—Hence, open slide &, close &’ A2 I3,

and the blast can then be directed down G to

fill the chamber of D, and pass between the
faces of the stones into the chamber B, and out

with thereduced productatd. Here beitnoted

that I have an air-current entering at the pe

riphery and out at the eye, in opposition to-
centrifugal force. - -

Suction.—In place of the blast just stated,

suctlon can be used. Thus, open slide /3, also

N pressure-valve I, for air to enter D ; close all

20

. cenfer. Here, again, the suction or air-current |
.18 10 opposite direction to centrifugal force.

25

remalning valves, and suction or air-currents
will pass in at I over the stone, in at the pe-
riphery, between the faces of the stones, to the

Suction and blast combined.—I can use suc-
tion and blast combined. Thus, open slides &
h* close I? I/ and all remaining openings. The
blast will then pass down G and suction up E,

- prodneing together an air current or currents,
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acting in the same direction as blast and sue-

tion alone, and in opposite direction to centrif-
nugal force.

- Opposed to gravitation.—Also, the blast or

suction, each singly or combined, can be made

to produce air-currentsin opposition to gravi-

tation. For this purpose the same means just
described are used. The faces of the stones,
however, are made such as to have their incline
lowest at the periphery and highest point near
the center.

‘Opposed to dress.—Also, by the same means,
In case the dress is made to pass the material
from the center to circumference, the air cur-
rents or force can operate in reverse direction
te the dress. Also, by the same means—that
is, passing the air-currents from periphery to
the eye—I can cause the furrows or dress, or
gravitation, either singly or both combined, to
assist the said currents or force so directed.
Thus, in the case of the dress, this is done by
simply changing said dress to suit the direction
or, as another way, by revolving the stone in
opposite direction. In case of gravity this
actlon is achieved by suiting the inclination of
the faces of the stones to be in the same direc-
tion as the said acting air-éurrent.

By referring to Fig. 1, the position of the
various parts is shown when the operation is
o reduce the feed fed from the eye to the skirt.
The hopper I closes the passage-way f below.
The slide ¢’ is properly opened to permit the
feed to pass down the center and fill the ¢hain-
ber B until & level is reached, permitting the
feed to pass between the faces of the stones
and outward from same. The bottom of B is
theretore closed.

Blast from center to periphery.—This can be

W

| done by closing slides %3 I, opening &. In
case the inclination of the faces of the stones

1s such as to have gravity to be directed in- 70
ward, then the said blast or air-current through

g 1s in opposite direction to gravity. In case
the dress is laid to move the material inward,
the said air-current so derived through ¢ down
the center directed to the periphery will or v
can be in opposite direction to said dress.
Likewise the suction can be directed to pass
from center to periphery. Hence, close slides

h B, open k? and pressure-valve 1’; close aper-
tures d’below. Thesuction-inlet will then be at 8o
1’ down or through the center, between the
faces of the stones, to their periphery, and up-
ward through ¢’ into suction-fan.

In case the dress or furrows or the inclina-

| tion of the faces of the stones is made the same 8 g

as just stated in using the blast—that is, said

| dress and gravitation directed inward—then

the suction so acting through ¢’ will be in op-
position to said dress and gravitation; or blast
and suction can, combinedly, act from center go
to periphery. Thus,close k /3, open 2’ h2. The
‘blast will then pass down the eve out at the

periphery at same time with suction up and
out at ¢'. |

| I am thas enabled, when the feed is passed g

from the periphery to the eye and out at the
center, to cause an air current or force to act
In reverse direction to centrifugal force, or to

| gravitation, or to the dress of the stones; or

I can cause the said air-current to assist (or be 100
assisted by) the dress, gravitation,or both said
forces combined. Ina similar manmer, in case
the feed is passed from the eye to and out at
the periphery, I can cause an air current or
force to act in the same direction as centrif- 1og
ugal force, but in reverse direction to gravity
or to the dress; or said air-current can assist
(or be assisted by) the dress ot the stones, or
gravity, or both said forces combined.

In so causing one or more forces to operate 110
1n one direction while one or more forces op-
erate 1n another direction, 1 achieve the follow-
ing important results and desirable advan-
tages: The larger particles can be retained
longer between the faces of the stones, and by 113
that means reduce said particles more, while
the smaller particles ¢an be passed quicker or
sooner from out between the faces, and by that
means stop the further reduction of said
sialler particles. 120

The centrifugal force, as previously stated,
naturally having the greatest effect on the
larger particles, these would be thrown out-
ward or toward the periphery; but the air-
current when passed in the periphery and out 125
at center, in its nature having the greatest
etfect upon the smaller particles, the latter
are forced out at the center immediately, and
hence separated from the larger particles and
saved from further reduction. 130

In cases where the upper body is revolving
and 1ts face is set snitably distant from the face
of the lower stone, by passing an air-current

| 1n opposite direction to centrifugal force the
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latter force loses all power over the particles
when the same becomes smaller than the space
between the faces of the two bodies, and the
air-current, having no opposing force, (the up-
per face not reaching the small particles,) re-
quires therefore no more power than sufficient
to sweep or pass the particles off from the
lower face or surface.

In all cases the required power of air cur-
rent or currents or air pressure or force can
be obtained by opening or closing the slides
or by loading with or relieving from weight
the pressure-valves.

If necessary to assist the air-current to pass
the grain or other substances in at the periph-
ery, the dress is laid in such a direction as
will carry the material toward the center. The
dress acting with the greatest effect upon the
largest particles (the same as centrifugal force)
assists the air-currents to pass the larger par-
ticles inward to the center and counteract the
tendency of centrifugal foree to throw the
larger particles outward.

To assist or oppose centrifugal force or air-
current or dress by gravity, the faces of the
stones will be made to incline inward toward
the center or outward from the center, as may
be necessary. If, however, I pass an air-cur-
rent from the center to periphery, the air-cuar-
rent will be assisted by centrifugal force, and
it can be in opposite direction to the move-
ment of the material by the dress or by grav-
ity, or be in the same direction as the move-
ment of the material by the dress and gravity,
according to the way the dress is laid or the
faces are made to incline, and as previously
stated.

Specially it will be noted that by arranging
the air-current to move in one direction (and
having the greatest control upon the smallest
particles) and centrifugal force or the dress or
oravity operating in reverse direction, said
forces having the greatest effect or control on
the largest particles, the reduction going on
in the meanwhile, that while the said forces
acting on the larger particles or losing countrol
by said particles becoming smaller, the air-
current is gaining control over the particles
to the same extent that the said other named
forces are losing; and hence, when the equilib-
rinm is passed, the air-currents are the con-
trolling force to give freedom to the particles
that bave been reduced to the desired size by
passing the same out from between the faces.

During theoperation of soreducing the grain
or other substances the puritication of the re-
duced product according to my inventionis as
follows: When the reduced product is to be
received in the chamber B, my improvement
consists in separating and purifying the said
product before it lodges or is bulked or massed
in the said chamber. This result I achieve by
using suction-force through chamber B, its
valve b’ being suitably opened, the said torce
then pussing upward trom the center tosuction-
fan. The air-currents so produced by the suc-
tion, acting 1n the said direction, catch or act

|

upon the reduced particles immediately or as
soon as the same are freed from the stones,
causing the lighter stuff and impurities to be 7o
. separated from the heavier and purer, the
former to be forced upward with the suction,
the latter to fall into the bottom of chamber B.
Be it noted the action of suction to separate
and purify the particlestakes place beforethese 75
touch each other and before they find a rest-
ing-place, and consequently insures a better
and more perfect purification of the product.
The air-currents passing between the faces of
the stones assist the suction and air - currents 8o
ascending upward, and by this means still
further enhance the process of purification.
The deflectors C also enhance the process of
separating the pure and impure particles by
establishing a more uniform action on the part 8;
of the air-currents throughout the interior of
the chamber B. Also, blast and suction can
both be used to carry out this process of puri-
fication.
What I claim 1s— go
1. The described method of reducing grain
or other substances, consisting, essentially, 1n
subjecting the material under treatment to the
| action of reducing-disks and an air-current
| simultaneously, the said air-current passing be- gs
tween thedisks and conveying the reduced ma-
terial in opposition to the centrifugal action of
the same.
i 2. The described method of reducing grain
or other substances, consisting, essentially, in roo
sabjecting the material under treatment to the
action of reducing-disks and an air-current
| simultaneously, the said current passing be-
tween thedisks and conveying the reduced ma-
terial in opposition to the action of the dress 105
of the same.
l 3. The described method of reducing grain
or other substances, consisting, essentially, in
subjecting the inaterial under treatment to the
action of reducing-surfaces set in a plane other rro
than the horizontal and an air-current simul-
taneously, the said air-current passing between
the reducing-surfaces and conveying the re-
duced material in opposition to the action of
gravitation. 1L
4. The described method of reducing grain
or other substances, consisting, essentially, in
subjecting the material under treatment to the
action of reducing-disks and an air-current
simultaneously, the dress of the reducing-disks 120
and the air-current combined conveying the
reduced material in opposition to the centiif:
ugal action.
5. The described method of reducing grain
or other substances, consisting, essentially, in 125
subjecting the material under treatment to the
action of reducing-disks having reducing-sur-
faces inclined from the horizontal and an air-
current simultaneously, the dress of the 1n-
¢lined disks and the air-current combined con- 130
veying the reduced material in opposition to
the action of gravitation.
6. In combination with the reducing-disks
| A A/, the casing D and fan mechanism, sub-
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stantially as described, connected therewith,
the construction bemg such that an ::m-cur
rent 1s delivered by the fan mechanism to the
periphery of the disks and through between
the same to the eye.

7. In combination with the reducing-disks
A A/, aninterior chamber and fan mechanism,
subst&ntmlly as described. connected with the
chamber, the construction being such that an
air-current may be drawn Lhrough between the
disks from the periphery to the eye, as de-
seribed.

8. The combination, with reducing - disks
having the periphery of the grinding-surfaces
higher than the eye, of mecha,msm, substan-
tially as described, for producing an air-cur-
rent, the constructlon being such that the ac-
tion of the air-current is opposed to the action
of gravitation.

9. Thecombination, with reducing-disks hav-
ing the periphery of the grinding - surfaces
lower than the eye, of mechanism, substan-
tially as desecribed, for producing an air-cur-
rent, the construction being such that the air-

current 1s opposed to the action of gravitation. |

10. The receiving-chamber B, located with-
in the reducing-disks and in open unbroken
communication with the eye of the same, in
combination with mechanism for reducing the
grain or other substances, and mechanism for
furnishing an air-current, and thereby deliver-
ing it to the recewmg—chamber in opposition
fo the centrifugal action of the reducing-disks.

11. In combination with the reducing-disks
delivering material at the eye and mechan-
ism, substantially as described, for producing
an upward air-current, the deﬂector C, for
breaking up or dividing the air-current.

12. The described method of reducing and
puritying grain and other substances, consist-
ing,essentially, in passing the material between
the reducing - disks, with an air-current op-
posed to the centrifugal action, and in carry-
ing upward from the eye the lighter particles
by an ascending air-current, by means of which
action the heavy and light particles are sepa-
rated before being bulked.

13. Incombination with the millstones A A/,
having their faces dressed and made to in-
cline so as to be lowest at the periphery and
highest near the center, the casing D, the feed-
hopper F, the bottom 1‘1111 D/, the chamber B,
closed at bottom the 3p0uts G and K, h&vmg
slides, the suction and blast-fan connectmns,
by means whereof the blast singly, or suction
smgly, or both suction and blast combined,
can be passed from the ‘periphery to the eye
of the bodies that produce reduction.

14. In combination with the bodies A A/,
having their faces dressed to pass the mate-
rial from the center to circumference, the cas-
ing D, teed-hopper F, the bottom D/, the cham-
ber B the spouts ¢ B, having slldes suction
and blast fan LOI]HECthIlS, by means whereof
the blast singly, or suc¢tion singly, or both blast
and suction combined, can be passed from the
periphery to the eye in opposition to the dress
of the said bodies, producing reduction, in the
manner and for the purposes set forth.

In testimony of said invention I have here-
unto set my hand.

GEORGE MILBANK.

Witnesses: -
WILLIAM W, HERTHEL,

JOHN M. HERTHEL.
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