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GRINDING-MILL.

~ SPECIFICATION forming part HQf Letters Patent No. 238,859, dated March 15, 1881,

Application filed Febi'ua,ry 4, 1880.

To all whom it may concern : | ]

Beitknown that I, WiLL1AM N. COSGROVE,

of Faribault, in the county of Rice and State

of Minnesota, have invented certain new and
useful Improvements in Machinery for Manu-
facturing Flour; and I do hereby declare the
following to be a full, clear, and exact deserip-
tion of the same, reference being had to the
accompanying drawings, forming part of this
specification, in which— o --

- Figure 1 represents a longitudinal vertical
section of the mill, taken on the line x.x, Hig,

2. Fig. 2 is a top-plan view of the same, and

Fig.3 a transverse section of the grinding-cyl-
inder, | ‘ | |
_ Similar letters of reference in the several
figures denote the same parts.

This invention relates to certain improve-
ments 1u that class of grinding-mills in which

the material is ground between a vertical ro-
lating grinding-cylinder or runner and a sta-

tionary concave. |
Theinvention consists, primarily,in the com-

~bination,with arotating grinding-cylinder, of a

concave having its inner face composed of al-
ternate grinding-surfaces and screen-sections,
and capable of adjustment so that each suc-
ceeding grinding-surface shall approach nearer
to the face of the grinding- cylinder than its
predecessor, whereby the material is enabled

~ to be subjected to a reduction more or less

gradual, and the fine flour and middlings
screened off as fast as made. .

1t further consists of a hollow rotating grind-
ing - cylinder having apertures in its sides

~through which to take air, and openings in its

periphery or grinding-surface through which
to force out, by the rotation of the cylinder, the

- air so supplied. -
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It further consistsin constructing the grind-
ing - ¢ylinder of two side plates or circular
flanges secured to an arbor and lands or grind-
Ing-surfaces secured between the side plates;
or to the peripheries thereof, with spaces be-
tween the lands for the escape of air forced out
from within the cylinder.

It further consists in the combination of a hol-
low rotating grinding-cylinder, having open-
Ings in its periphery for the escape of air, with
2 concave composed of alternate grinding-sur-
faces and screen-sections, whereby the air es-

caping from the grinding - e¢ylinder assists in
bolting the fine flour and middlings through
the screen -sections of the concave as fast as
made. ' o 55
In the drawings, A represents the frame of
a vertical grinding-mill; B, the rotating eylin-
der or runner; C, the concave, and D the hop-

‘per into which the grain to be ground is placed,

and from which it is conducted between the 6o

| rotating grinding-cylinder and the concave, in

the usual manner. | |

~The concave is secured to a cross-head, E,
which is adapted to be adjusted back and forth
In guides F I from and toward the rotating 63
grinding-eylinder by means of a serew-rod, f,
and a hand-wheel, G. The devices by which -
the concaveis connected to the eross-head con-
sist of two screws, e ¢, which pass through the
upper part of the cross-head, and are secured 7o
to the back of the concave on opposite sides of -
a plane drawn through the vertical center of
the latter, and a third screw, ¢/, which passes
through the lower part of the cross-head, and
Is secured to the back of the lower part of the 7z
concave at or near the vertical center thereof,

By means of nuts ¢ ¢ ¢, working on the

screws ¢ ¢ ¢ on opposite sides of the cross-
head, the concave can be adjusted as desired

with respect to the face of the rotating grind- 8o .

ing-cylinder, and held firmly and securely in
1ts adjusted position. Side ears or lags, b b,
are provided on the concave, through which
vertical screws & & pass and bear upon the top
of the cross-head. When it becomes neces- 85
sary to take the concave out of wind or adjust
it sidewise, it can be done by loosening one of
these screws & and tightening the other. |
The interior of the concave is preferably
made hollow, as shown in Fig. 1, and its face, go
or that part next the grinding-eylinder, is com-
posed . of grinding-surfaces or lands [ I and
screen-sections s s, arranged alternately, so that
the fine flour and middlings made by the first
lands are screened out through the first screen- gz
section, while the remaining material passing =~
to the next land is still further reduced and
the resulting fine flour and middlings screened
out through the second screen-section, and so

on throughout the extent of the concave. The 100

grinding-surfaces or lands of the concave may
be dressed or prepared in any preferred man-
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ner, and the screen-sections may consist of |

wire-cloth or ordinary bolting-cloth or other
form of screen of any
screen-sections are arranged slightly below
the grinding surfaces,for obviousreasons. The
concave is moved up to the grinding-cylinder
and adjusted as desired with respect to the
face of the latter, preterably so that the lower
part of the concave shall be closer to the face

“of the eylinder than the upper part. The grain,

being fed from the hopper in between the ro-
tating cylinder and the concave in the usual
manner, is subjected to the action of the cylin-
der and the first grinding-surface or land of
the concave, and the fine flour and middlings
by them made are screened out through the

first screen-section, the remaining materials

being then subjected to further reduction by
the second grinding-surfaces, and the result-
ing fine flour and middlings screened out
through the second secreen-section, and so on

. throughout the extent of the concave, the fine

flour and middlings being screened off as fast

‘as made, and the remaining material subjected

to a gradual reduction without intermitting
the operation of the grinding cylinder or stone.
The screens may all be of the same grade or
of different grades, and the flour and mid-

- dlings screened out through them may mingle
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in the interior of the hollow concave and be
carried off in a mass; or,as shown in the draw-
ings, partitions p p may be provided within
the concave between the various screens, and
the flour and middlings passed by each screen
kept separate and apart from that passed by
the others. The proper adjustment of the con-
cave to the cylinder will be determined by the
quality of the grain operated upon, the grade
of flour to be made, and other circumstances.

The rotating cylinder or runner used in con-
nection with my improved concave may con-
sist of a solid or a sectional stone, or may be
of any other well-known construction, but 1s
preferably constructed so that currents or jets
of air may be caused to issue from openings
in its periphery or grinding-surface as it ro-
tates, for the purpose of keeping the orinding-
surfaces of the mill cool, and for the further

 purpose of assisting in sifting out through the
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screen-sections of the concave the fine flour
and middlings as fast as made. In the draw-
ings I have shown a grinding - cylinder con-
structed on this principle. It consists of two
circular side plates or flanges, J J, secured to
an arbor or shaft, K, and having lands L
secured between them, or to their peripheries,
apertures m being made in the side plates and
spaces n left between the lands, as shown.
When the mill is in operation the rapid ro-
tation of the grinding-cylinder causes air to
be drawn in through the apertures m in the
side plates and forcibly expelled through the
openings or spaces n between the lands L;, thus

cooling both the cylinder and the concave, and |

orade desired. The

assisting in sifting out the fine flour and mid-
dlings through the screen-sections from the
materials being ground. |

65

- Numerous modifications of the plan o1 fore- "

ing currents or jets of air through the periph-
ery of the grinding-cylinder will at once sug-
gest themselves. For instance, instead of con-
structing the cylinder with openings in 1ts
sides through which to draw air by the rota-
tion of the cylinder, the arbor or shaft of the
cylinder may be made hollow or tubular and
divided or provided with openings in the In-
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terior of the cylinder, so that air under any

desired pressure may be forced into the eyl-

' inder through said arbor or shaft, as will be

readily understood. - | |

It is evident that instead of adjusting the
concave to the stone or grinding-cylinder, as
herein shown and described, the stone or
orinding-cylinder may be so arranged as to
be capable of being adjusted to the concave
with the same results. The plan of adjusting
the concave is, however, preferable.

The machine may be used to grind mid-
dlings or bran or any kind of grain.

I claim as my invention-— -

1. In a grinding-mill, the combination, with
a concave provided with alternate grinding-

surfaces and screen-sections, of means for ad-

justing said concave with respect to the face

of the rotating cylinder or runner, whereby

the material can be subjected to a reduction
more or less gradual, and the fine flour and
middlings screened off as fast as made, sub-
stantially as described.

L

2. The combination, with the rotating grind-
ing-cylinder, of the concave.having alternate
orinding - surfaces and screen - sections, and
having internal partitions between the screei-
sections, whereby the ground product passed
through each screen-section is kept separate
and apart from that passed through the other
secreen-sections, substantially as described.

3. In a grinding - mill, a hollow grinding-
cylinder consisting of two perforated side
plates or circular flanges secured to an arbor,
and lands or grinding-surfaces secured be-
tween the side plates, or to their peripheries,
with spaces between the lands for the escape
of air, substantially as desecribed.

4. In a grinding-mill, the combination of a
hollow rotating grinding-cylinder,having open-

ings in its periphery or grinding-surface for
the escape of air, with a concave composed of

alternate grinding - surfaces and screen-sec-
tions, whereby the air escaping from the eyl-
inder assists in bolting the fine flour and mid-
dlings through the screen-sections of the con-
cave, substantially as described.

WILLIAM N. COSGROVE.

Witnesses:
JOSEPH C. MOLD,
J. H. HARDING.
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