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4 Claims.

This invention relates to grinding and mixing
hammer mills in which a series of rotatably
mounted hammers are driven at a high rate of
speed to cut, mix, and propel the material.

One of the principal objects of .the present in-
vention is the provision of a hammer mill having
a suitable casing provided with a receiving or
intake opening and a vertically disposed, screened
discharge opening, and a series of rotatable ham-
mers mounted in said casing.

Another object of this invention is the provision
of a mill having a series of rotatably mounted
hammers formed to grind and mix the material,
and also to propel the same.through the casing.

A further object is the provision of a mill com-
prising a conical shaped casing having a receiv-
ing opening and a discharge opening, a series
of graduated hammers rotatably mounted in said
casing coaxially therewith, each hammer of said
series being spaced substantially a like distance
from the wall of said casing.

A still further object of the present invention
is the provision of a mill having a plurality of
hammers driven at different peripherial Speeds,
whereby the speed of the treated material is grad-
ually increased from the receiving opening to the
discharge opening.

Another object of this invention is to provide
a mill having a series of hammers mounted for
rotation on a horizontally disposed shaft posi-
tioned within a casing, and a material feed de-
vice adapted to deliver material into said casing
for mixing with the material being ground, said
feed device being positioned to deliver the ma-
terial into the casing intermediate the ends of
the series of hammers.

Other objects are rigidity and simplicity of con-
struction, economy and efficiency of operation
and adjustability to the general requirements of

-custom grinding and mixing.

Other objects will appear during the course of
the specification, wherein reference is had to the
drawings, in which:

Figure 1 is a vertical, longitudinal section part-
Iy in elevation, of a grinding and mixing mill of
the hammer type embodying this invention.

Fig. 2 is a vertical cross section taken on line
II—II of Fig. 1.

Fig. 3 is a vertical cross section taken on line
IIT—III of Fig. 1.

Fig. 4 is an end elevation of the mill.

Fig. 5 is a vertical cross sectional view taken

on line V—V of Fig. 1.
Fig. 6 is an elevation, partly in section, of a
modified form showing a uniform conical casing

(CL. 83—11)

throughout the length of the series of hammers.

Fig. 7 is an elevation, partly in section, of a
mill having a casing formed by series of stepped
cylindrical sections.

Like reference characters refer to similar parts 5
and the numeral {0 designates a casing, compris-
ing a substantially cylindrical portion 12 and a
conical portion (4. These portions are inter-
connected and positioned in axial alignment.
End plate 16 serves as a closure for 12 and ex-
tends downwardly to serve as a support of the
mill; likewise end member 18 serves to close the
outer end of the conical portion of the casing
and extends to serve as a support whereby the -
axis of the casing is maintained in substantially
a horizontal position. In some instances it might
be deemed advisable to incline the axis of the
casing to facilitate proper feeding and discharg-
ing of the material. At the juncture of the cylin-
drical and conical portions a frame 20 serves to 20
interconnect these parts and to support the cas-
ing intermediate supports 16 and 18.

- A shaft 22 is rotatably mounted in suitable
bearings 24 and 26 which are carried by the end
plate 16 and member 18 respectively. This shaft 9
extends through and beyond casing 10 and is in
substantially coaxial alignment therewith. A
pulley 28 is fixed to one of the extended ends of
shaft 22 by means of which the same may be
driven at a suitable rate of speed. 30

The cylindrical portion 12 is formed at its
upper portion to present an intake or receiving
opening 30, through which the material to be

~ground is fed. Associated with this opening is

a hopper 32 hinged at 34, and adjustably held in
any desired position of inclination by means of a
supporting chain 36. It will be noted that the
back wall 38 of the extended cylindrical member
12 serves to prevent the escape of material from
the mill while' the same is in operation. The 40
small end of the conical portion 14 is substan-
tially the same diameter as the cylindrical por-
tion and is adjacent thereto, while the large end |
of portion 14 is mounted in member 18, which has
a discharge opening 40, which may be of any suit-
able size. _

Outside of casing 10 and mounted on shaft 22 is
an exhaust fan 42, which is adjacent discharge
opening 40 and which when rotated as herein-
after described, will cause air to be drawn through 50
the casing and discharged through fan housing
44. Mounied on shaft 22 within casing 10 is a
blurality of hammers or beaters 46. These ham-
mers are elongated members having holes 48
formed through their center portion, through 58
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which the shaft is threaded. These hammers are
spaced apart the proper distance by means of
sleeves 50. When the hammers are positioned
on the shaft as shown in Fig. 1, nuts 52 which
are associated with the threaded portions 54 of
shaft 22 are tightened, thereby securing the
hammers in fixed relation with said shaft. For
the convenience of operation, a stationary collar
56 may be rigidly attached to the shaft by any
suitable means such as a pin 58. The relative
position of adjacent hammers may be easily
varied by means of the mechanism just described.

It will be noted by referring to Figs. 1, 3, and
5 that the outer ends of hammers 46 are formed
to present wings 60. These wings are so con-
structed that when shaft 22 is rotated in the
direction indicated by arrows, the material be-
ing fed into the cylinder will be driven toward
the discharge opening and transversely toward
the center of the casing. The action of the ma-
terial, due to its high rotary motion, will have
a tendency due to centrifugal force to be thrown
to the inner walls of the casing. Thus it is ap-
parent that with these combined forces acting
upon the material it will be thoroughly mixed,
ground and delivered to the opening 40.

Positioned in slot 62 formed in end member
18, intermediate opening 40 and the end ham-
mer, is a removable screen or grate 64. The
openings 66 of said screen determine the size of
the particles of the ground material. When it
is desired to grind material to a different fine-
ness, another plate may be substituted for 64.
Plate 64 is slotted as at 68 to span sleeve 50
so that it may be raised vertically from its op-
erative position without interfering with the mov-
able parts. To seal the opening formed by slot
68, a stationary tongue 70 is rigidly supported at
12 in end member I18. Screen 64 and tongue 10
may be fitted together in any suitable manner.
This tongue 70 may be provided with small sized
openings, or may be made plain.

When grinding feed of a certain class it is
desired that a certain quantity of liquid-or dry
material be mixed therewith, and it is for this
purpose that a material feeding device 14 is pro-
vided. This device consists of a container 176,
in which the material is deposited, 18 is a. con-
duit interconnecting 16 with casing 10, and 80 is

‘a control valve by means of which the rate of

flow is regulated. It will be noted that 74 com-~
municates with the interior of casing (0 inter-
mediate the ends of the series of hammers 46,
thus delivering to the grinding chamber the sup-
plemental material after said material has been
partially ground and given a considerable mo-
mentum. '

The outer ends of hammers 46 are preferably
positioned substantially a uniform distance from
the adjacent casing wall. Therefore it is ap-
parent that the hammers contained within the
cylindrical portion of the casing would neces-
sarily be of like length, while the hammers with~
in the conical portion 18 would be gradu&ted as
shown.

As shown in Fig. 6, casing- 90 may be substan-
tially the frustum of a cone throughout its en-
tire length. When so constructed, the hammers
92 will be graduated and uniformly lengthened

from the smaller diametezf to the larger di- -

ameter. A

The modified form shown in Fig. 7 includes a
casmg 84 formed of stepped cylindrical sections
These sections are each provided with a
series of hammers 98 of equal length, In the

2,087,492

operation of this mill the operator puts the ma-
chine in operation in the usual manner and when
the hammers have reached a suitable speed for
grinding, material is fed through the receiving
opening 30 into the cylindrical portion 12 where
it is acted upon by the hammers 46. These
hammers grind the material and force it in-
wardly toward the axis of the cylinder and out-
wardly towdrd the conical portion 4. As it
passes into the conical section of the casing, its
speed is accelerated due to the increased length
of hammers which are rotating in a like num-
ber of revolutions as are the beaters in the feed
portion 12, The peripherial speed of the outer
ends of the longer hammers is such that the
speed of travel of the material through 14 is

materially accelerated, thus causing a finer grind- -

ing so that it will pass through openings 66
formed in screen 62 and. by the action of the ex-
haust fan 42 will be drawn through opening 40
and forced through fan housing 44 to any desired
locality. When required that a liquid such as
molasses or a granular material such as sugar
be mixed with the ground feed, such material is
placed in container 16 and end valve 80 is opened

‘a sufficient distance to allow. the proper quan-

tity of said material to be delivered into the cas-
ing where it will be properly mixed with said
material.

In order to vary the amount of suction pro-
duced by fan 42, a shutter 100 having openings
102 formed therein is positioned on fan hous-
ing 44 to control openings {04 formed in said
housing. By admitting more or less air through
openings 104 the amount of air drawn through
casing 10 will be varied.

Great difficulty has been experienced in ma-
chines of this type in which material such as
molasses is mixed with the ground material, due
to the fact that the molasses adheres to the cas-
ing walls and the moving parts and is extremely
hard to remove therefrom. This difficulty is ob-
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viated in the present mill by simply closing off -

valve 80 just before the final feed of material
is delivered through 30. This final feed or charge
will serve to scour and completely clean the cas-
ing and connecting parts of all of said sticky
material.

When the mill is being used to mix materials
as stated above, the screen 64 may be removed
as shown in Fig. 5 of the drawings, to permit the
free passage of the mass which is more or less
of an adhesive nature.

Many forms of casings might be embodied in
this invention without departing from its novel
features, also in grinding or mixing certain ma-
terials it is apparent that projections might be
included on the inner wall of the casing to co-
operate with the hammers in grinding or mix-
ing the materials.

What I claim is:

1. A mill of the class described comprising a
casing having a receiving opening and a dis-
charge opening; a series of spaced apart hammers
carried by a horizontally disposed shaft, wings
carried by said hammers having their faces po-
sitioned at an angle to the plane of rotation of
the hammers rotatably mounted in said casing;
a substantially vertically disposed screen posi-
tioned in said casing intermediate said series of
hammers and the discharge opening; and a ma-

terial feed device associated with. said casing .

and adapted to deliver material into said casing
adjacent the central portion thereof and inter-
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2. A mill for grinding and mixing food in-
gredients comprising a closed casing, s rotor
mounted for rapid rotation in said casing, grind-
ing hammers mounted in said rotor, a fan hous-
ing having its intake opening communicating
with the interior of said casing and having g dis-
charge opening, a fan shaft .mounted for rota-
tion and extending through said fan housing, a
fan mounted on said shaft to turn therewith in
said housing, and means for feeding material to
be ground into said casing in the path of said
hammers, in combination with means for intro-
ducing molasses into said casing and in the path
of said hammers, and means for simultaneously
with the introduction of said molasses driving
said fan from the shaft of said rotor.

3. A mill for grinding and mixing food in-
gredients comprising a’closed casing, a grinding
means, means for feeding such food ingredients
to said grinding means, a fan housing having its
intake opening communicating with the interior
of said casing and having a discharge opening,
an evacuating fan mounted for rotation in said
fan housing and between the blades of which said
food ingredients pass, in being discharged from
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sald casing, a screen interposed between said
grinding means and the intake opening of said
fan housing, and driving connections for driving
said grinding means and rotating said fan from
a single source of power and simultaneously in
combination with means for introducing molasses
into such food ingredients subsequent to the
entry of the latter into said casing and prior to
the passage of said food ingredients between the
blades of said evacuating fan during the rotation
of the latter incident to the evacuation of said
food ingredients from the mill,

4. A mill of the class described comprising a
casing having a receiving opening and a dis-
charge opening; a vertically disposed sectional
screen having members slidably interconnected
and positioned across said discharge opening;
and a plurality of hammers mounted for rotation
in said casing about the longitudinal axis thereof
and formed with surfaces inclined to the direc-
tion of travel, to propel the material being ground
in one direction longitudinally of said axis of

" rotation, one of said hammers being positioned

adjacent said screen.
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