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UNITED STATES PATENT OFFICE.

LOUIS HOLLAND-LETZ, OF CHICAGO, ILLINOIS.

GRINDING-MILL,

No. 863,067,

Specification of Letters Patent,

Patented Aug. 18, 1907,

Application filed July 2,1906. Serial No. 324,311,

To ol whom, it may concern: ]

Be it known that I, Loug Horrano-Lets, a citizen
of the United States, and a resident of Chicago, in the
county of Cook and State of Illinois, have invented
certain new and usefyl Improvements in Grinding-
Mills, of which the following is a specification.

My invention is designed to prodce g simple and
eflicient mill of the clags described, for general pur-
Pposes, which shall be efficient in operation, durable
and simple in its construction, which can be manu-
factured cheaply, and which can be constructed to any
desired capacity by increasing the number of parts
and the length of the machine.

To these ends, the machine consists essentially of g
casing in which are mounted g plurality of stationary
grinding plates having suitable roughened grinding
surfaces between which rotate a corresponding plu-
rality of moving plates or wings, breferably having
their codperating surfaces roughened, and mounted
upon a common shaft extending longitudinally of the
machine, and which is rotated by any suitable means.

To illustrate my invention, I annex hereto two
sheets of drawings, in which the same reference char-
acters are used to designate identical parts in all the
figures, of -which ' .

Figure 1 is a top plan view of a small machine em-
bodying my invention, with the upper half of the cas-
ing removed; Fig. 2 is a vertical section on the line
A—A of Fig. 1; Fig. 3 is a perspective view of one of
Zthe rotating plates or wings; Fig. 4 is a section on the’
line B—B of Fig. 3; Fig. 5isa perspective view of one
of the stationary plates; and Fig. 6 is 4 section on the
line C—Cof Fig. 5. .

The lower half of the casing preferably consists of
the two end castings 10, which are preferably inter-
changeable and may be made from a single -pattern,
and the side castings 11, preferably similarly inter-
changeable and made from g single pattern, the four
parts being suitably bolted or otherwise secured to-
gether. The end castings 10 are provided with the
bearing boxes 12, in which rotate the bearing sleeves
13 secured on the ends of the shaft 14 and compelled
to rotate therewith, preferably by reason of the angu-
lar cross section of the latter, it being in the present
instance shown as 8quare, in order to best accommo.
date the moving wings 15, which are spaced apart 90°,
and provided with the hubs 16 having-the squared
apertures codperating with the shaft 80 as to rotate
therewith. Of course, it will be understood that if
the wings 15 were spaced apart 120°, or 72°, or 60°,
etc., the shaft would have o corresponding-Folygonal
cross section of three or five, or six, etc., equal sides-
and angles. :

Ihave illustrated the shaft as turned by a crank arm
and handle, but it will be understood that it migh: be

provided with a belt wheel to be driven by power,
and also with a fly wheel, as is customary in this class
of devices. - ‘

The stationary plates 17, as best seen in Fig. 5, are
all alike, and each has 2 generally semi-circular out-
line with the recess 18 in the geometrical center to
accommodate the hubs 16 of the wings 15 interposed
between them. The sleeves 13, with the interposed
hubs 16, are all clamped together to space the wings
15 apart the proper distance by means of its head 142
of the shaft and the nut 14b screwed on the threaded
end thereof. The head 14* and the hub of its crank
arm or belt wheel or whatever is employed to rotate
the shaft codperating with the bearing boxes 12 may
be used to position the shaft longitudinally. It will
be understood, of course, that I may cast the wings
upon the shaft, but prefer to build it up, as described.
The corrugated or roughened grinding surface is pref-
erably mainly composed of the spokes 19, which have
the general radially or tangentially extending ribs 20,
which are so shaped that the grinding surfaces are
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ratchet toothed in crosg section, as will be seen from -

Fig. 6, with the teeth pointing in the direction from

‘which the wing 15 approaches to codperate therewith,

These ribs 20 preferably project further at the back of
the spoke than at the front, as seen in Fig. 6, the
amount of the projection increasing uniformly from the
front to the rear of the spokes. The recesses 21 be-
tween the spokes 19 preferably do not extend entirely
to the widened rim 22, and the intervening sarfaces 23
are similarly toothed or ribbed, as will he secn from
Fig. 5. Each rim 22 carries on the side from which
the codperating wings 15 leave, the abutting-lug 24
having the recess 25 adapted to fit over the supporting
flange 26 on that side casting 11 projecting inwardly
from the top of the éasting for that purpose. The op-
posite side hds the similarly positioned lug 27 which,
for convenience of assembling the machine, is pro-
vided with a recess 28 which has but one engaging
surface to rest upon the flange 26, as the thrust on this
side of the machine is -downward. Abutting lugs 29
are also provided at the bottom, and the plates 17 are
held firmly together, but suitably spaced apart, by
their abutting lugs 24, 27 and 29, by the bolts or screws
30 threaded through the end castings 10 and engaging
the outermost of these lugs to clamp
The two-end plates preferably have their outer sur-

faces plain so as'to engage the end castings so as not to

leave any spaces between them in which the material

can gather. The edge 31 which codperates with the
generally concave advancing edge 32 of the wings 15,

as seen in Figs. 2-and 5, has also g generally concave

shape, owing to the reéntrant angle-at 33, so that the

material caught between' these edges 31 and 32 is first

broken up as these surfaces come together, and then

the plates together. .
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ground more finely between the corrngated surfaces of
the plates 17 and. the similarly corrugated surfaces 34
of the wings. The edges 32 are broken up into teeth
35, which, engaging the materizl one after the other
gerves to cut it up into sections, as it were, increasing
the ease with which it is broken up. The ribs 36,
making up the surfaces 34, resemble the ribs 20, ex-
cept that they are preferably curved across the radial
lines so that they present concave edges to the mate-
rial which hold it to the center of the grinding surfaces
and prevent its-escaping prematurely and discharging
before it is completely crushed. -
-, As seen in Fig. 4, the ribs'are shallower at the front
than the resr edge, and increase in depth substantially
uniformly so that the material is ground finer as the
wings continue to advance. C

As will be seen from Figs. 1, 2 and '3, the wings 15
have the peripheral flanges 37, which extend entirely
along the forward crushing and grinding edge and sur-
faces of the wing, and closing the space between the
ribs 22 prevent any possible escape of the material
to be ground downward until it has passed cntirely
over the grinding surfaces of the wings and is allowed
to discharge at the rear thercof. It will be noticed
that the wings are arranged helically upon the shaft
14, being spaced apart in the present instance 90°, as
hefore explained. N

From ‘the foregoing description. of the construction
and mode of operation of the specific parts of my im-
proved mill, the mode of operation of the complete
apparatus will be readily apparent and it will also be
seen that I have produced a device of tlie class de-

. seribed which, while it is of a large capacity and uni-

formly efficient in operation, is, nevertheless, of ex-
treme simplicity and durability in its construction and
can be manufactured cheaply and of any desired ca-
pacity without any change except in its length and
the number of its parts. It will also be apparent that
it can be readily assembled and taken apart by un-
skilled mechanics, so that it can be readily cleancd,
which is a factor of much importance where it is used
to grind wet material, such as fruits, vegetables, ferti-
lizers, ete. .

While I have shown and described my invention as
embodied in the form which is at present considered
best adapted to carry out its purposes, it will be un-

- derstood that it is capable of modifications and that I

do not desire to be limited in the interpretation of the
except as may be necessitated by the
state of the prior art. .

What I claim as new, and desire to secured by Let-

 ters Patent of the United States is:
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1. In & grinding mill, the combination with the parallel
stationary segmental grinding plates each having the
roughened grinding surfaces and the cutting edge directed
toward the center, of the .parallel Totating wings each
having the roughened grinding surfaces and the toothed
concave cutting edge intermeshing with the plates, the
outer teeth coming into the plane of the fl-ate cutting
edges in advance ‘of the inner teeth, and means for rotat-
ing the wings. : ’ o

2. In a grinding mill, the combination with the parallel
stationary segmental grinding plates each having the
roughened grinding surfaces and the cutting edge directed
toward the center, of the parallel rotating wings -each
having the roughened grinding. surfaces and the toothed
cutting edge intermeshing with the plates, the outer teeth
coming into the plane of the plate cutting edges in ad-

863,067

vance of the inner teeth, the supporting shaft upon which
the wings are set at different angles, and means for ro-
tating said shaft . A N

3. In a grinding mill, the combination with the parallel
stationary segmental grlnding plates each having the
roughened grinding surfaces and the cutting edge’ directed
toward the center, of the parallel rotating wings each
having the roughened grinding surfaces and the concave
cutting edge intermeshing with the plates, and means for
rotating the wings, said plates being apertured between
their centers and -the periphery to permit the passage of
the material through ‘the plates. -

4. In a grinding mill, the combination with the pavallel
stationary segmental grinding plates  each having the
1'oughéned grinding surfaces and the cutting edge directed

_toward the - center, of the parallel rotating wings each

having the roughened grinding surfaces and the toothed
concave cutting edge intermeshing with the plates, the
outer - teeth - coming into the plane of the plate cutting
edges in advance of the inmer teeth, and means for ro-
tating the wings, said plates being apertured hetween
their centers and the periphery to permit the passage of
the material through the plates.

5. In a grinding mill, the combination with the parallei
stationary segmental grinding plates each having the
roughened grinding surfaces and the cutting edge directed
toward the center, of the parallel rotating wings each
having the roughened grinding surfaces and the toothed
concave cutting edge intermeshing with the plates,” the
outer teeth coming into the plane of the plate cutting
edges in advance of the inner teeth, the supporting shaft
upon which the wings are set atb different angles, and
means for rotating said shaft, said plates heing apertured
between their centers and the periphery to permit the
passpge of the material through the plates.

6. 1n a grinding mill, the combination with the parallel
stationary segmental grlr}dlm,-plntes each having the
radial grinding ribs and the cutting edge directed toward
the center, of the parallel rotating wings each having the
toothed concave cutting edge and the grinding ribs on
the sides concave in outline and substantially parallel to
the cutting edge, the outer teeth of the concave cutting
edge coming into the piane of the plate cutting edges in
advance of the inner teeth, and means for rotating the
wings. - ,

7. In a grinding mill, the combination with the parallel
stationary segmental erinding plates each having the
radizl grinding ribs and the cutting edge directed to-
ward -the center, of the parillet rotating wings each
having the toothed concave cutting edge and the grinding
ribs on the sides concave in outline and substantially par-
allel -to the cutting edge, the outer teeth of the comncave
cutting edge coming into the plane of the plate cutting
edges in advance of the inner teeth, the supporting shaft

upon which the wings are set at different angles, and’

means for rotating the shaft.

8. In a grinding mill, the combipation with the parallel
statlonary segmental grinding-plates each provided with the
radial grinding ribs on its sides and the cutting edges di-
rected toward the center, of the parallel rotating wings each
provided with the toothed concave cutting edge and having
the grinding ribs concave in outline, substantially paral-
1el to the cutting edge and increasing in size from the for-
ward edge to the rearward edge, and means for rotating
the wings, the outer teeth of the concave cutting edge
coming into the plane of ‘the plate cutting edges in ad-
vance of the inmer teeth. ' .

9. In a grinding mill, the combination with the parallel
stationary segmental grinding-plates each provided with
the radial ribs and apertured between its center and the

periphery to permit of the passage of the _material through-

the plates, and having the cutting edge directed toward
the center, of the parallel rotating wings each having the
coneave cutting edge and the grinding ribs concave in
outline and substantially parallel to the cutting edge, and
meansg for rotating the wings.

10. In a grinding mill, the combination with the parallel
grinding plates having the roughened grinding surfaces
and the wider rims at their
rotating wings cobperating therewith and having the
peripheral flanges extending between the rims of the ad-

peripheries, of the parallel
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jacent plates to brevent premature éscape of the mate-
rial.

11. In a grinding mill, the combination with the parallel
grinding plates having the roughened surfaces and the
wider rims at their peripheries,” of the parallel hook
shaped rotating wings having the peripheral flanges ex-
tending between the rims of the adjacent plates to com-
pel the material to pass entirely across the wings before
it ean escape therefrom,

12. Ina grinding mill, the combination with the paralle!
grinding plates having the roughened grinding surfaces
and {lhe wider rims, of the parallel hooked shaped rotating
wings Laving the roughened grinding surfaces and the
Deripheral flange extending between the rims of the adja-
cent plates to compel the material to pass the entire ex-
tent of the grinding surfaces on the wings.

13. In a grinding mill, the combination with the parallel
grinding plates having the roughened grinding surfaces
and the wider rim at theiy peripheries, of the parallel ro-
tating wings having the roughened grinding surfaces co-
operating therewith and having the peripheral flanges
extending between the rims of the adjacent plates, for
the: purpose described.

14, In a grinding mill, the combination with the casing.

having the inwardly projecting
plates extending through an angle of more than one hun-
dred and eighty degrees and having the notches in one
side to cobperate with both ‘sides.of the flange and the
notches on the other side to coliperate with one side of its
tlange, and means for securing the plates in position in
the casing.

15. In a grinding mill, the combination with the casing
having the inwardly projecting flanges, of the grinding
plates extending through an angle of more than one hun-
dred and eighty degrees and having the notches in one
side to - coiiperate with hoth sides of the flange and the
notches on the other side to coiiperate with one side of

flanges, of the grinding

a

its flange, and means for securing the plates in position
in the ecasing, consisting of the set serews threaded
through the ends of the casing and engaging the outer-

most of the plates to clamp them all together. *

16, In a grinding mill, the combination with the éasing,
of the grinding plates having the grinding surfaces and
the wider rims at their peripheries and the still wider
abutments outside of the rims adapted to engage each
other and space the bodies of the plates apart a suitable
distance, the set screws passed through the ends of the
casing engaging the end plates and securing them together,
and the parallel rotating wings having the peripheral
flanges extending between the rims, substantially as and
for the purpose described,

17. In a grinding mill, the combination with the casing
having the inwardly projecting flanges, of the grinding
plates having the roughened grinding surfaces and hav-
ing the wider rims at their peripheries and the still wider
abutments at theip edges outside of the rims adapted to
engage each other and ‘space the bodies of the plates apart
a suitable distance and having the notches in the abut-

ments on one side to cobperate with both sides of the sup-.

porting flange on that side and the notches on the other
side to coiiperate with one side of the supporting flange on
that side, the set Screws passed through the ends of the
casing engaging the end plates and securing them to-
gether, and the parallel hook shaped outer rotating wings
cobiperating therewith and having the peripheral flanges
extending Detween the rims of the grinding plates, for the
purpose deseribed.

In witness whereof, I have hereunto set my hand and
aflived my seal, this 27th day of June, 190G,

LOUIS IIOLLAND-LETZ. [r.s.]1
In the presence of— ’
Joux I. McELRoY,

IIAroLD G, BArRwrY.
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