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UNITED STATES

PaTeENT OFFICE.

JOSEPII WILLIAM CUNNINGHAM, OF FREEMANTLE, WESTERN AUSTRALIA.

GRINDING-MILL.

SPECIFICATION forming part of Letters :E’a.teiit No. 615,811', dated December 13, 1898.
Application filed June 13, 1896. Serial No. 595,490, (No model.) '

To all whom it may concern:

Be it known that1, JosErPH WiLLIAM CUN-
NINGHAM, a subject of Her Majesty the Queen
of Great Britain and Ireland, residing at
Nairn street, Freemantle, in the Colony of
Western Australia, have invented a new and
useful Improvement in Grinding-Mills, of
which the following is a specification.

My invention relates to a new and im-
proved grinding or crushing mill; and the ob-
Ject thereof is to provide an improved mill or
machine of this class involving a grinding-
cylinder having grooved recesses or chan-
neled spirals in its outer or grinding face

in connection with surrounding bloeks hav- |

ing their interior faces formed with vertical
grooves or channels, said surrounding blocks
being radially adjustable without stopping
the mill, thus allowing either fine or coarse
grinding at the will of the miller, a further
object being to provide a mill of this class
having improved means for feeding the grain
into the grinding interval or space and for
regulating the flow thereof; and with these
and other objects in view the invention con-
sists in the construction, combination, and
arrangement of parts hereinafter described
and claimed. |

The invention is fully disclosed in the fol-
lowing specification, of which the accompany-
ing drawings form a part, in which like let-
ters of referencerefer to the same parts wher-
ever found throughout the several views, and
in which—- _ o

Figure 1 is a side elevation, partly in sec-
tion, of a mill embodying my invention, the

section shown being a cenfral vertical one;

Fig. 2, a sectional plan view with a part of
the frame and the top cover or guard-plate
of the mill and the hopper removed; Fig. 3,
a side elevation of the hopper and the grain-
regulator and showing also a part of the
grinding-cylinder and the top or guard plate
of the mill, said top or guard plate of the
mill beingin section; Fig. 4, aninside and par-
tial sectional view of one of the radially-ad-

Justable grinding-blocks which Iemploy; Fig.

0, & plan view of the grinding-cylinder, show-
ing & modified form of construction; Fig. 6,

a detail thereof in elevation; Ifig. 7, an end
view of one of the radially-adjustable grind- |

| ing-blocks, and Fig. 8 a section on the line

3 8 of Fig. 2. |
In the practice of my invention I provide

agrinding-cylinder A, which is rigidly mount-

ed on a vertical shaft A%, which is placed in

a frame comprising a base J and casing J?,

which is preferably octagonal in form and
which is provided with a transverse bracing-
plate a°. The shaft A*is journaled in a suit-
able bottom bearing A° and intermediate and
top bearings A®° and said shaft is provided
above the bottom bearing with a beveled

‘gear J° through which power is applied in

the ordinary manner.
- Formed on the periphery of the grinding-
cylinder A are inclined channels or spiral
grooves A% which act as and constitute a por-
tion of the grinding orcrushing surface of the
mill, and, if desired, these spiral grooves or
channels A* may be formed in separate de-
tachable blocks a, as shown in Fig. 5, which
may be connected with the roller in any de-
sired manner, but which are preferably con-
nected therewith by means of wedge-shaped
tongue-and-groove joints; but these connec-
tions form no part of this invention, and said
detachable blocks ¢ may be connected with
the cylinder A by any preferred means, and
by means of this arrangement or construection
when the grooves or channels become worn
the blocks may be replaced. |

The casing J* is provided on its inner face
or faces, at about a level with the lower edge
of the cylinder A,with inwardly-directed lugs
or projections Jé which are secured thereto
or formed thereon and which are provided in
their upper sides with angular recesses J5, as
shown in Fig. 8, and short shafts J*are jour-
naled on these lugs or projections J3and pro-
ject through the casing J? and each of said

shaits is provided with a pinion D? which

moves in the corresponding notch or recess
J% and the outer end of each of said shafts
1s provided with a handle D?.

A large gear-ring D is mounted within the
casing J* and rests upon the pinions D? and
operates in connection therewith, and mount-

ed 1n the casing J> above the lugs or projec-
- ? o -, |

tions J°, are bearings B, and these bearings
preferably equal in number the shafts J,
and each of said bearings carries a shaft BY
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which is provided with a serew-head B° and |

the bearings B7are also screw-threaded inte-
riorly, and the heads BS of the shaft B® are
adapted to turn insaid bearings,and mounted
on each of said shaftsand adjacent tothe in-
ner face of said casing is a pinion B*, which
engages with the large gear-ring D, which 1s
provided with gear-teeth on both i1ts upper
and lower sides. | |
Suitably secured to the inner end of each ot
the shafts BB° is a grinding-block B, and the
inner faces of these blocks B are circular in
form to correspond with the outer surface of
the grinding-cylinder A, and said blocks are
rovided in their inner or grinding faces with
vertical flukes or grooves B? and said blocks
are also provided in theirinner faces with an
annular cut-away or lead-away portion B°.

The blocks B may be removed when their
faces are worn, and adjustably secured to the
blocks B or to one end of each are slides C,
which are preferably provided with wings or
flanges C?, which overlap the upper and bot-
tom sides of said blocks, and these slides C
are so connected with the blocks I3 that they
may be moved in or out as the blocks b are
moved out or in, so as to close the spaces be-
tween said blocks formed by the outward
movement thereof, in order to present an un-
broken grinding-surface surrounding the cyl-
inder A. These slides C may be supported
in any desired manner; but in Fig. 7 I have
shown one of said slides provided with a slot
C3, through which passes a set-screw C, by
means of which the slide may be secured in
place; but any preferred means for adjusting
the slide C or for connecting it with the block
B may be employed.

Mounted below the cylinder A and sur-
rounding the shaft A*is a reception-tray G°
having a discharge-opening G* at one side
thereof, and secured to the under side of the
cylinder A is a collector G, adapted to sweep
the crushed or ground grain through said dis-
charge-opening.

Above the cylinder A is a hopper E, into
which the grain is fed through the opening
E? in the hinged door or cover E°, and inclos-
ing the bottom of the hopper E and secured
to the casing J is a top or guard plate G*, be-
tween which and the hopper is an annular
space, and monnted over the top bearing A°
of the shaft A*is a guard-plate E* designed
to protect the said top bearing of the shaft
A* from the grain, The top or guard plate
G* is designed to cover and protect the parts
of the mill between the hopper and the cas-
ing and to cover and protect the grinding in-
terval or space between the cylinder A and
the blocks B and also to form a support for
the ring or band I, and beneath the hopper
is an annular space K and below the top or
guard plate G' is an annular band F?, which

is intended to regulate the flow of grain

through said annular space, and the annular

arms or projections ¥3, which pass through a
space between the top or guard plate G* and
the hopper E, and these arms or projections

| are screw-threaded on their outer faces, as

shown in Fig. 3, and mounted thereon is the
serew-threaded band F4, which rests upon the
shield or guard-plate G*, and said band I is
operated by handles I%, connected therewith,
and the vertical movement thereof is limited
by stops I'%, formed on or secured to the
hopper E,and the downward movement there-
of islimited by said top or guard plate G*. In
this movement of the band F*around the hop-
per the feed-regulating band I'* will be car-
ried therewith until one of the upwardly-di-
rected projections or arms E? strikes one of
the stops IS on the side of the hopper, when
the continued circular movement of the ring
or band F* will result in the feed-regulating
ring or band F? being raised or lowered, as
will be readily understood, and it will be ap-
parent that the stops F® may be so arranged
as to stop the circular movement of the ring
or band F? within very narrow limits.

The blocks B, which are provided with ver-
tical grooves or channels on their inner sur-
faces, constitute the outer grinding surface
or wall and operate in connection with the
inclined or spiral grooves or channels formed
on the outer surface of the cylinder A, and
these blocks are radially adjustable with ref-
erence to said cylinder, whereby the crush-
ing area or distance between the grinding-
surfaces of said blocks and the said cylinder

can be either increased or diminished at will

and during the processes of grinding without
stopping the mill, all of said blocks being op-

erated in a simultaneous and uniform man-

ner by means of the large gear-ring D,which
may be turned in either direction, as will be
readily understood, the operation of turning

said ring resulting in forcing the said blocks

B inwardly or outwardly, according to the
direction in which said ring is turned. The
movable slides C are intended to overlap or

close the space between said blocks occasioned

by the operation of moving the latter out-
wardly, and the operation of the machine
will be readily understood from the foregoing
description when taken in connection with
the accompanying drawings and the follow-
ing statement thereotf.

A rotary motion being imparted to the cyl-
inder A by the gear J° the wheat to be crushed
is delivered into the hopper E through the
openings E? and, falling on the guard-plate
E* said hopper holds the wheat, as shown

in the drawings, and the latter passes down

through the annular space I£° and through the
annular opening or space E° below the hop-
per onto the ecylinder A, and by the centrifu-
aal action of said e¢ylinder the wheat is con-
veyed to its outer periphery in a uniform and
regular manner and falls down into the grind-
ing - space between said cylinder and the

band F?is provided with upwardly-directed | blocks B, being facilitated in 1ts movement
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by the lead-away formation B® of the block |
‘B. The draft or current occasioned by the

operation of ‘the mill draws the grain down
through the grooves B* in which it is crushed
and ground into flour of the required fine-
ness, and said flour falls on the tray G® and

1s swept or conveyed outward by the collector

G and is finally delivered through the dis-
charge-opening G and it will be understood
that during the operation of the mill the op-
erator can regulate the width of the grinding
area or space between the cylinder and the
blocks B by simply turning the gear-ring D
by means of the shafts J* or either or them.
The grain may be crushed to any fineness

‘1n one operation by closing the blocks B, or

whatis technically known in the milling trade
as the ‘‘ short system,” while if the long sys-
tem be adopted two or more of these ma-
chines may be employed in the ordinary man-
ner as 1s the case with existing flour-mills.

The bearings A° and A® may be of any de-
sired construction, and the upper bearing A?®
18 supported by an annular band K, which is
connected with the outer wall of the hopper
by radial arms K*® and which forms the inner
wall of the annular space E5, and said hopper
K 1s supported by arms L, secured to the cas-
ing J*, any desired number of which may be
employed, and the annularband K is provided
with inwardly-directed arms K3, which sup-
port the bearing proper. ,

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

1. A grinding-mill, comprising a casing, a
vertical shaft mounted centrally thereof, a

~ grinding-cylinder connected with said shaft,

40

45

radially - adjustable grinding - blocks inclos-
ing said cylinder and having circular in-
ner faces, slides connected with the ends of
sald blocks for closing the spaces between the
same when they are moved outwardly, a tray
mounted below said cylinder, and adapted to

receive the flour, and ahopper mounted above
- sald cylinder and provided with means for

Teeding the grain therefrom, into the grind-

50

55

6o

ing-space between said cylinder and said
grinding-blocks, and devices for regulating
the flow of the grain intosaid grinding-space,
substantially as shown and described.

2. A mill of the character herein described,
comprising a casing, a vertical shaft mounted
therein and provided with means for operat-
Ing it, & grinding-cylinder mounted on said
shaft and provided with inclined or spiral

~grooves 1n its outer face, a gear-ring mount-

ed between said casing and said cylinder, de-
vices for revolving said ring, radially-adjust-
able grinding-blocks mounted between said
ring and said cylinder, the inner surfaces of
which are curved to correspond with the pe-
rimeter of said cylinder, and means for feed-
ing the material to be ground to the grinding
spaceorinterval between said blocks and said
cylinder, substantially as deseribed.

[

5. A mill of the character herein deseribed,
comprising a casing, a vertical shaft mount-
ed therein and provided with means for oper-
ating it, a grinding-cylinder mounted on said

‘shaft and provided with inclined or spiral

grooves 1n its outer face, a gear-ring mount-
ed between said casing and said cylinder,
devices for revolving said ring, radially-ad-
justable grinding - blocks mounted between

sald ring and said cylinder, the inner surfaces -
~of which are curved to correspond with the

perimeter of said cylinder, and means for
feeding the material tobe ground to the grind-
ing space or interval between said blocks and
sald cylinder, said mill being also provided
with a tray beneath said cylinder provided

70

75

80_

with a passage for the flour, and the eylinder -

being provided with means for collecting and
passing the ground product therethrough,

substantially as described.

4, In a mill of the character herein de-
scribed, a casing, a vertical shaft mounted
therein centrally thereof, means for operat-
ing said shaft, a grinding-cylinder mounted
thereon, a revoluble ring mounted between
sald casing and said cylinder,radially-adjust-
able grinding-blocks mounted between said
ring and said cylinder and adapted to be op-
erated by said ring, adjustable slides con-
nected with the ends of said blocks and
adapted to close the space between the same
when the latter are moved outwardly, and
means for feeding the material to be ground
between said blocks and said cylinder, sub-
stantially as described.

5. In a mill of the character herein de-
scribed, a casing, a vertical shaft mounted
therein, a cylinder mounted on said shaft, a
revoluble ring mounted between said casing
and sald cylinder, radially-adjustable grind-
ing-blocks mounted between said ring and

sald cylinder and adapted to be operated by

said ring, said cylinder being provided in its
outer suriace with inclined or spiral grooves,
and said blocks with vertical grooves, and
means for feeding the material to be ground
between said blocks and said cylinder, sub-
stantially as described. |

6. A grinding-mill, comprising a casing, a
revoluble cylinder mounted therein, a tray
supported below said cylinder, radially-ad-
justable grinding-blocks inclosing said cylin-
der and provided with circular inner faces,
sald tray being also provided with an open-
ing, and said cylinder with a collector which

is secured to the bottom thereof, and a hop-

per mounted above said cylinder, the bottom
portion of which comprises two concentric
casings between which is an annular space,
through which the grain passes, a top or guard
plate mounted abovesaid ¢ylinder and inclos-

ing said hopper, and between which plate and

QO
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sald cylinder is an annular space, which isin

communication with the grinding-space be-
tween the said radially-adjustable grinding:-

| blocks and said cylinder, and also in com-

130
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munication with the annular space of the hop-
per, and means for regulating the flow of the
orain through the annular space between the
top or -guard plate and the cylinder, substan-
tially as shown and described.

7. A grinding-mill, comprising a casing, a.

revoluble cylinder mounted therein, a tray
supported below said cylinder, radially-ad-
justable grinding-blocks inclosing said cylin-
der and provided with circular inner faces,
said tray being also provided with an open-
ing, and said cylinder with a collector which
is secured to the bottom thereof, and a hop-
per mounted above said cylinder, the bottom
portion of which comprises two concentric
casings between which is an annular space,
through which the grain passes, a top or
guard plate mounted above said cylinder and
inclosing said hopper, and between which
plate and said cylinder is an annular space,

which is in communication with the grind-
ing-space between the said radially-adjust-

able grinding-blocks and said cylinder, and
also in communication with the annular space
of the hopper, and means for regulating the
flow of the grain through the annular space

between the top or guard plate and the ¢yl-

inder, consisting of a vertically-movable ring
or band mounted between said top or guard
plate, and the hopper, and means for raising

and lowering the same, substantially asshown
and described.

S. A mill, comprising a casing, a vertical
shaft mounted therein, a grinding-cylinder
mounted on said shaft, short shafts journaled
in said casing and provided with pinions, a
gear-ring mounted on said pinions, screw-
threaded bearings mounted in said casing
above said last-named shafts, shafts mounted
in said bearings and provided with screw-
threaded heads which operate in said bear-
ings, said shafts being provided inside of
said casing with pinions which operate in
connection with said gear-ring, grinding-
blocks connected with the inner ends of said
last-named shafts and inclosing said cylin-
der, the inner faces of said blocks being cir-
cular in form, and a hopper mounted above
said cylinder, and means for feeding the
grain therefrom into the space between said
cylinder and said blocks, substantially as
shown and described.

In witness whereof I have hereunto set my
hand, in presence of two witnesses, this 23d
day of April, 1896.

JOSEPH WILLIAM CUNNINGIAM.

Yitnesses: |
E. H. D. SMITH,
RICHD. SPARROW.
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