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The present invention relates generally to
roughage mill and more particularly to a separat-
ing device for roughage mill for increasing the
capacity and efficiency of the mill,

5 One of the objects of the present invention is
to provide a novel and improved device which may
be made in the form of an attachment for rough-
age mill for separating certain of the materials
from certain other of the materials passing

10 through the mill, such fox example, as separating
the heavier material from the lighter material
and permitting only the heavier material to pass
through the grinding mechanism for further re-
duction.

15 A further object of the invention is to provide
a novel and improved separating device for
reughage mill, which will separate grain, corn,
corn cobs or other heavy materials from the
lighter materials as the same is passing through

21 the roughage mill and thereby reduce the amount
of material which is required to pass through the
grinding mechanism.

Another object of the invention is to provide an
improved separator device for roughage mill in

25 which a single fan mechanisim is made use of, to
furnish a suction as well as a draft therefor to
more efficiently separate the heavier material
from the lighter material prior to passing the
heavier material through the grinding mecha-

30 nism for further reduction.

These and other objects are accomplished by

providing a construction and an arrangement of

the various parts in the manner hereinafter de-
seribed and particularly pointed out in the ap-
253 pended claims.

Referring to the drawings:

Fig. 1is a front elevational view partly in cross-
section of one form of my attachment for rough-
sge mill;

40 - PFig. 2 is a vertical enlarged detailed cross-sec-
tional view of the cylindrical separator; the dash
lines in this fisure show diagrammatically how
these parts are connected to the removed haif
of the separator cylinder;

Fig. 3 is a cross sectional view taken on the
line 3—3 in Fig. 2; )

Fig. 4 is a cross sectional view taken on the
line 4—4 of Fig. 2;
. Tig. 5 is a cross sectional view taken on the
¢~ line 5—5 In Fig. 2;.

Pig. 6 is a cross sectional view taken on the line
6—6 in Fig. 2;

£
w

‘TFig. 7 is an enlarged detailed cross sectional .

5y View of a modified form of separator; the dash,
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lines in this figure show diagrammatically how
These parts are connected to the removed half
of the separator cylinder; :

Fig. 8 is a cross sectional view taken on the
line 88 in Fig. 7; 5

Fig. 9 is a cross sectional view taken on the
line 8—9in Fig. 7; :

Tig, 10.is a cross secfional view taken on the
line 18—1{90 in Fig. T, - :

Tig. 11 is a cross sectional view taken on the 10
line fi-—11 in Fig. 7;

Tig. 12 is a_ cross sectional view taken on the
line {2-—{2 in Fig. 1; and -

Fig. 13 is a detailed view of the fan mechanism
shown in Fig. 1.

The present invention is an improvement over
my co-pending application, Serial No. 180,085,
filed April 1, 1927 now matured into Patent No.
1,868,983 and Serial No. 451,101, filed May 9, 1930.

1t is well known that the grinding cf the forage
results in the pulverization of certain of the
lighter ingredients, and their:conversion into an
injurious dust. - Heretofore it has been the prac-
tice to include in machines of this class an elabo-
rate means for separating or extracting this in- 25
jurious dust from the rest of the forage. In the
present method and machine the formation of
this injurious dust has not only been prevented
but the material which formerly pulverized into
this dust is now included in the forage as a bene- 30
ficial element.

Tor -the purpose of illustration, I have shown
my improved separator device in connection with
o, form of roughage mill. disclosed in the above
entitled co-pending applications. The roughage 35
mill in this instance comprises the usual support-
ing structure indicated by the reference char-
acter {5 which in turn is provided with the usual
main shaft 16, cutter head (7, cutter head cas-
ing {8, a circular grate 18, extending from and 40
surrounding the cutter head. Tocated at one side
of the cutter head 7 and secured to the main.
drive shaft 16 is a conveyor screw 20. Positioned
adjacent the conveyor screw is a grinding mech-
anism, generally indicated by the reference char-
acter 2i. Positioned over the conveyor screw 20
i¢'a hopper 22. Positioned below the grate 19 is
another conveyor SCrew 23 which is operatively
driven through a train of gears 24. The con- .,
veyor screw is mounted in a suitable trough 25 o
which in turn communicates with a. conduit 26
for conveying the materials from the cutter head
to a fan casing generally indicated by the refer-
ence character 27. Positioned between the con- 55
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duit 26 and conveyor trough 25 is & removable
plate or gate 28 for controlling the communica-
tion therebetween. When the gate 28 is in place,
the conveyor screw 23 conveys the material to
an elevating fan hereinafter described. Tocated
between the cutter head {T and the conveyor
screw 20 and surrounding the main. drive shaft
16 is an enclosed fan casing 29 in which is mount-

ed a fan 30, which in turn is secured to the shaft

16 and operatively driven thereby. Located in
the lower portion of the fan casing 29 is an open-
ing 3{ in which a removable plate'may be inserted
for controlling the communication between the

fan casing 29 and the trough 25. Extending up-
wardly from and in a position tangent to the:

periphery of the fan 30 is a material conveying
conduit 32 which is connected by an angularly
disposed elbow connection 33 to an ‘opening in

the side of ‘my improved eylindrical separator:

generally indicated by the reference character
34, the details of construction of which will be
more: fully hereinafter described. Mounted with-
inthe fan casing 27 is a mixing and elevating fan
3§ whieh in turn is secured to one end of a shaft
36. journaled in suitable bearings 37 and 38 se-
cured to the fan casing and main-frame respec-
tively. The outer end of the shaft 36 is provided

* with a pulley wheel 39 which- in turn is geared to

a drive pulley 40 by means of a belt in'the manner
well ‘understood in the art.  Positioned adjacent
the pulley 40 is a large pulley 41 which is secured
to the main shaft 16 and may be connected up
with the source of power for driving the mill.
Connected to the lower: portion of: the grind-

“ing mechanism housing 21 is a conduit 42 which

- is connected to and communicates with a larger
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conduit 43 which conveys the material: from my
improved separator device to the mixing fan cas-
ing: 21.. Extending - vertically upwardly and ar-
ranged tangentially to' the periphery of the re-

volving fan 3%is a discharge conduit -or spout 44,

the upper-end.of which may be connected to any
suitable receptacle for receiving the mixed com-
minuted material. : o

" 'The mechanism above described is substan-
tially identical with the mechanism described in

‘the above. referred to  co-pending application,.
Serial No. 451,101 and for-that reason it is be- .
“lieved that a' more detailed -description of the

same is-unnecessary. )

The important features of the present invention
consists in' a new method of preparing forage and
a novel-device which includes a separating mech-
anism: for” a roughage mill which' is especially

-adapted for*sepa,rating:the kaffir-corn, corn, corn
_cobs; .oats and the like from the lighter material

after the material has passed through the cutter

head:so that only the heavy material (which, as

a-matter of fact; is the only material requiring a
further: réduction) may be passed through the

grinding mechanism. Tests have shown that the -

heavier-materials constitute about one-fourth of

“-all of the materials passing through the cutter

70
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head and by so separating the lighter material -

from the heavier material, only about one-quarter
of the material passing through the cutter head

is-required to pass through the grinding mech- -

anism, thereby increasing the capacity of the
machine from:three to four hundred per cent.
In other words, heretofore, where the roughage
mill was only capable of handling one ton of ma-
terial as a maximum capacity, it is now capable
of handling four tons of material in the same
length of time. Obviously this improved con-
struction, not only increases the capacity - and

"2,051,489

efficiency of the roughage mill, but also reduces
to a minifmum, the wear on the grinding plate of
the grinding mill so that frequent replacement
of the same is not required.

The separating mechanism: hereinafter de- 5

" ‘scribed, is capable of handling large volumes of

material and separating the heavier from the
lighter' without the possibility of choking.- This
improved separating device comprises a- cylin-
drical casing as indicated at 45. - Mounted inter- 10
nally of the cylindrical casing 85 and located at
the lower:end thereof is an inverted cone-shaped
wall 45, which in turn forms in effect an air com-
partment or air circulating chamber 471. This
cone-shaped wall 45 is provided with a plurality 15
of spaced apart apertures 48 for the purpose here-
inafter set forth. ‘'The lower end of this chamber
471'is enclosed by an inclined bottom 49 which is
secured- to the lower end of -the cylindrical cas-
ing 45 and to the lower end of the cone-shaped 20
wall 48." The: cylindrical separator 45 is securely
fastened to the upper end of  the hopper 22 by
means of ‘'suitable brackets 59 and bolts 5. Com-~
Municating with the cireular air chamber 47 at
one - side thereof, is a rectangular spirally ar- 25
ranged: conduit.-generally: indicated by the ‘ref= -
erence character §2. 'This spirally arranged con-
duit:-82:is provided with an internal wall 53, which
extends into an opening 54 -formed in the lower
end of the wall of the <cylindrical casing 45 at 30
one :side of the air chamber 47. The upper end
of the conduit 52 is connected to an opening ‘or
aperture 54’ which is. located: in the cylindrical
wall of the casing 45 above the inclined, inverted:
cone-shaped: wall 46 for discharging the air tan- 35
gentially in the cylindrical separator at a point:
above:-the cone-shaped wall. Tt will be noted that -
the: current of air is discharged spirally-in a di-
rection opposite to the incoming material-at- the
top-of. the:cylinder.  Connected to the rear side 40
of the delivery spout.44 and communicating there-
with is a relatively reduced air conduit 55 which .-
Iz turn is: provided with curved. elbow as shown
at:56. The upper end of this conduit is connected
tangentially as shown at 57 to an opening 58 in 45
the cylindrical portion of the separating casing
45so-that the air may be discharged tangentially -
ta:the air ‘chamber. 47 formed between the in-
clined or conically shaped wall 46 and the cylin-
drical casing 45. The air conduit 55 is provided 50
with a:damper or valve 59 of any well known con-
struction for regulating the amount of air pass- .
ing from the conduit 55 into: the air chamber 46.
The purpose of -this valve s to regulate or:control:
the -amount of air being supplied to ‘the sepa- 55
rator casing so as to form an efficient means for
efficiently separating the heavier material from
the lighter material in accordance with the type .
of material being fed into the roughage mill. For
example;. a greater amount of air is required’ to 60
pass through the conduit 55 to the air chamber
46- when the heavier materials such as corn are
being fed into the roughage mill than is required
to separate the heavier materials from oats and
the like materials. - : . . o857
The upper end of the cylindrical seéparator or: . -
casing 45.is.provided with a.beveled or comieally
shaped tapered top 60 which in turn is provided:
with an axial or center opening 61 in which is
securely mounted a suction conduit 62, S"Ehesug~-70-
tion conduit 62.is provided with a semi-circular
or double elbow 63 which in turn is connected: to
&.vertically disposed conduit 83. The lower end
of the conduit 64 is connected. to the conduit 43
by means of an elbow 65.  As previously de- 75
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scribed, the conduit 43 is connected to one side
of the fan casing 27 at the axial center of the
fan 35-so that upon a rotation of the fan 35 a suc-
tion is created within this conduit which leads
to the axial center of the upper end of the sepa-
rator casing 45. The lower end of the conduit
62 extends downwardly below the upper portion
of the cylindrical casing 45 as shown at 66 and
has a portion thereof as shown at 67 extending
downwardly across the opening 68 in the upper
end of the cylindrical casing 45 to which the dis-
charge spout 33 is connected. This baffle wall 67
is curved as clearly shown in Fig. 4 and causes
the material as it is discharged from the conduit
33 through the opening 68 to ftravel in a spiral
or circular path when the same is discharged into
the separator cylinder.

In order to prevent the suction from creating
a column of air passing up through the axial

‘center of the cylindrical separator 45 and to more

efficiently separate the lighter materials from the
heavier materials, I have provided cone-shaped
baffle 69 located at the lower end or mouth of the
cylindrical separator. This bafille 69 is supported
in position by a bracket 70 which has one end
thereof secured by means of a rivet 71 to a ver-
tically extending flange portion 72 formed on the
lower end of the inverted conically shaped walls
46. The other end of the bracket 719 is secured
by means of rivets T3 to the underside of the
cone-shaped baffle 69. Obviously from the above
construction, the air is drawn around the pe-
riphery of the bafile 69 and between the flange 12
of the conically shaped wall 46 so that as the
heavier materials are falling, the lighter mate-
rials will be circulated and drawn upwardly by
the suction created by the fan 35 and these ma-
terials will be drawn through the conduit €2, 63,
64 into the mixing fan casing 21.

Extending over the delivery end of the endless
conveyor (not shown) and covering a substantial
portion of the cutter head is a hood T4 which is
connected by means of a conduit 75 to an open-
ing 16 (common to the conduit 26) on one side
of the fan casing 21. 'This conduit 75 and hood
14 conducts the dust and pulverized material re-
sulting from the cutting of the material adja-~
cent the cutter head and draws the same into the
mixing fan casing by reason of the suction cre-
ated therein by the fan 35.

In order to further assist the fan 35 in elevat-
ing the cut material to the upper end of the
separator cylinder, I have provided an air con-
duit 73’ which has one end thereof as shown at
74’, communicating with the conduit 85 below the
damper 59, and the other end thereof communi~
cating with the conduit 32 as shown at 75’. This
arrangement permits the fan 35 to assist in ele-
vating the cut material in the conduit 32.

The operation of my improved separating de-
vice for roughage mill is as follows:

Let us assume that the gate or plate 28 is posi-
tioned in place so as to cut off communication
between the trough 25 and the conduit 26 lead-
ing to the fan casing 35 and that the opening 2{
leading from the trough 25 to the fan casing 2%
as indicated by 31 is opened by removal of the
plate therefor, the material is placed on the con-
veyor (not shown) and fed into the cutter head
{7 where it is cut and passed through the grate
19 into the trough 25. The material in the trough
is then conveyed to the left as shown in Fig. 1
of the drawings, where it is elevated by the fan

30 and discharged through the conduit 32 into the

opening 68 in the upper end of the cylindrical

separating casing 45. Tt will be noted that the
conduit 33 discharges the cut material substan-
tially tangential to the cylindrical casing and by
reason of the circular baffle wall 67 which is
spaced from the opening 68 in the casing 45, the
material is caused to be swirled in a circular mo-
tion within the cylindrical casing 45. This swirl-
ing motion of the mafterial as it is discharged into
the casing causes the heavier part to adhere
closely to the inner wall of the casing while the
lighter particles will be forced inwardly toward
the axial center of the casing. As this is occur-
ring within the cylindrical casing, it will, of
course; be understood that the fan 35 is creating
a suction through the conduit 43, 84, 63 and 62
to draw the lighter material up through the low-
er end 66 of the conduit 62 as the heavier mate~
rials fall downwardly in the separator cylinder
45. To further facilitate the efficient separation
of the heavier material from the lighter mate-
rial, the conduit 55 receives a supply of air pres-
sure from the discharge spout 44 which pressure
is discharged through an opening 58 into the air
chamber 47 formed between the conically shaped
wall 48 and the lower end of the cylindrical cas-
ing 45. Substantially one half this air pressure
is discharged through openings 48 in the conical
wall 46 to assist in further removing the lighter
material from the heavier material during its fall
from the upper end of the cylindrical casing down
into the hopper 22. The area of the holes 48
about the conically shaped wall 458 is approxi-
mately one-half the area of the conduit 55 so
that the remaining half of the air pressure pass-
ing through this conduit is discharged into the
tangentially discharging spiral conduit 52 which
communicates with the air chamber 47 and is
discharged into the opening 54’ through the
inner surface of the cylindrical casing 45, there-
by discharging the current of air in a direction
opposite to the circular discharge of the material
coming through the spout 23. This action adds
to the efficiency of separating the lighter mate-
rial from the heavier material and precludes the
possibility of choking. In this connection it will,
of course, be understood if corn on the stalk is
being fed into the cutter head, the heavier ma-
terial, such as kernels of corn, corn cobs, the
heavier portions of the corn stalk, will be sep-
arated from the lighter material and will be
dropped downwardly into the hopper 22 as the
lighter material is drawn upwardly by the suc-
tion through the conduit 62 into the fan casing
27. The efficiency of the separating cylinder is
further facilitated by the cone-shaped bafiles 68
by distributing the up-going currents of air be-
tween the outer periphery of the baffle 88 and
the vertical flange T2 of the cone-shaped wall 46.
The heavier material is then conveyed by the
screw 28 to the grinding mechanism 2¢ where the
same is comminuted and passed through the con-
duit 42 into the conduit 43, where the same is
conveyed with the other or lighter material into
the fan casing 27, where the same is then thor-
oughly mixed and discharged through the spout
or conduit 44 into any suitable receptacle.

In Figs. 7 to 11 inclusive, I have shown a modi-
fied form of my cylindrical separator in which
the general features thereof are essentially like
those of the cylindrical separator of my preferred
form shown in Pigs. 1 to 6 inclusive, except that
the conduit &5 is connected by an elbow ¥7 to an
enlarged discharge spout 78 into an opening 79
located above the inclined or conical shaped wall
46. This spout 18 discharges its current of air
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" -substantially tangentially to thie inner surface of

the separator cylinder 45 as clearly indicated by
Fig. 10 of the drawings.. In this-modified form, &
branch of the conduit 55 is -connected by a-re-
duced conduit 8% which" is arranged at right

angles to the conduit 55 and communicated with-

" the air chamber 47 to_an opening 81 in the cy-

10

lindrical casing 45 adjacent the lower end there--

of as clearly shown in Figs. 7 and 11.
The operation of this modified cyhndrlcal sep-

arator is essentially like the preferred form shown:
in Figs. 1 to 6. except that the current- of air or

air pressure passing through the -conduit: 55- is
distributed so that a portion of the same is dis-
charged through the branch conduit 80 into the
cylindrical chamber 41 from where it-is passed

through apertures 48-in the cone-shaped wall 45

.to assist in. separating the lighter materials from-

the heavier imaterials as they are falling. The
rémaining . portion. of the air pressure- passing

through the conduit 55 is discharged through the

opening 79 in the wall'of the cylindrieal separator

‘85 tangentially to the inner surface thereof and
“in a direction opposite to that of the incoming

material which is discharged through the spout
or conduit 33 into the upper end of the cylin-
drical casing 85. -

From the above descrxptlon it Wlll be readily
seen. that ‘T have not only provided a simple,
novel and improved separating device for rough-
age mill, but also. an improved method for pre-.
paring forage for catile which will increase: the
capamty of:the roughage mill from three to four

hundred per cent and at the same time will pre-
vent the pulverizing of certain portions of the

_material into dust which is well known to have a
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deleterious effect on cattle. It will also be noted

that the suction fan which is incidentally used

for mixing and elevating the mixed forage, is
also utilized . for performing the function of an
air pressure fan ‘for aiding -the efficient separa-
tion ‘of the lighter -material from the heavier
material and is also used for assisting in elevat-
ing the cut material in its travel from the cutter
head to the separating cylinder..

. While in the above. description I have de--

seribed: my improved method of preparing for-

. age for cattle and a preferred form of a- device,
_which my invention may assume.in practice, it

will of course, be understood that. other modifi-
cations. may .be made to secure my improved
method without departing from the spirit and
scope’ of the invention-as expressed in the fol-
lowing claims:

What I claim is my invention and desxre to
secure by Letters Patent is:

1. In a machine of the class described, com-
prising a frame, a cutting mechanism mounted
on said frame, a grinding mechanism mounted
on said frame, 4 separating mechanism mounted

“ont said frame and positioned above said grinding

mechanism for separating the lighter material
from the heavier material, means for conveying
the material from said cutter head to said sepa-
rating mechanism, means -mounted 'on . said

frame for mixing the mmaterial passing through

said machine and for creating a suction on one

side of -and an-air pressure on the other side of

said- separating mechanism: and. means for uti-
lizing &’ portion of the air pressure created by
said last named means for assisting in conveying

. the material from said cutting . mechamsm to

said separating mechanism.

2. In a machine of -the class described com--

prising a-frame, a cutting mechanism. mounted

2,051,489

on: said frame; a separating: mechanism: mounted: -

on said frame for separating the lighter mate-+
rial from the heavier material, including a-sepa--
rator casing,-a grinding mechanism: mounted -on
said frame for grinding the heavier material, a.
fan mounted on. said frame for mixing. the
ground material with the lighter material, and
a conduit connecting said. fan with said casing

for creating a suction on one end of said casing.:

and an ‘air pressure-on- the other end of said::

casing,. said fan having a conduit connected ad-
jacent said cutting mechanism for assisting in:
conveying the material from said cutting mech-
anism to said- separating mechanism.

3. In a machine of the-class described, com-

prising -a frame, a cutter head mounted on - said .
frame, a grinding mechanism mounted. on: said::
frame, a separating mechanism mounted on said
frame including a cylindrical casing, means-in- -

cluding a fan mounted on:a.shaft common to
said cutter. head: and- said grinding meehanism-

for conveying the material from said cutter head -
and discharging the-same.into the upper end:of.:

said casing tangentially ‘to the inner surface
thereof, and a mixing mechanism for mixing the
ground material with: the lighter material, -said:

-mixing. mechanism- adapted to create a suetion:

at one end of said. casing and adapted to create

an- air pressure at the other end. of said casing :

for  effecting the: complete separation of the
lighter material from the heavier material,

4. In a machine of the class described, com-
prising. & frame, a main drive shaft mounted: on:
said frame, a grinding mechanism mounted on

said shaft, a: cutter head mounted on said shaft,

35

means: for conveying the material from-said cut- -
ting mechanism to said grinding mechanism;, an: -

elevating ‘fan mounted. on said shaft, a. grinding

mechanism mounted-on said shaft for grinding-

the material eut by said cutting. mechanism, a
cylindrical: separator mounted above said grind-
ing mechanism, an elevating conduit for convey-

40

ing the-material from said cutting mechanism -

to  said .separator,; a - suction and mixing fan
mounted -on said frame and having- a:conduit

connecting the same with the upper end:of said:

separator; a-casing for said:mixing fan, a: dis-
charge spout. connected with said fan casing; a
supplemental conduit connecting the -discharge
spout with the lower end of said separator cas-
ing for setting: up the spiral current of air
therein, and a  conduit  connecting said last

named conduit with said elevating conduit- for .
assisting in conveying and.elevating of: the cut-
‘material from  said cutting mechanism to. the

upper end .of said separator cylinder.

5. In a machine of the class described, com-
prising a frame, a cutting mechanism mounted.
on said frame, a.grinding mechanism mounted
on said frame for grinding the material cut by
said . cutting - mechanism, an - elevating- fan
mounted on said frame -and driven by a shaft
common to said cutting and grinding mecha-
nism, a separating mechanism including a -cylin--
drical casing mounted on said frame; a- conduit
connecting said elevating fan with the upper end.
of said separating casing for discharging the
material tangentially therein, a suction fan con-

nected with:one end:of- said casing, a discharge:

conduit connected to said suction fan for dis-
charging the material therefrom, a conically

60
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shaped wall located at the lower end of said: -

casing forming a circular air chamber therein,
and means forming communications between
said discharge conduit, and said air chamber
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for assisting the separation of the lighter mate-
rial from the heavier material passing through
said separating casing.

6. In a machine of the class described, com-
prising a frame, a cutter head mounted on said
frame, a grinding mechanism mounted on said
frame for grinding the material cut by said cut-
ting mechanism, a separating mechanism located
above said grinding mechanism, including a cy-
lindrical separating casing, means for conveying
the material from said cutter head and discharg-
ing it tangentially into the upper end of said
casing, a single fan communicating directly with
said casing and with said grinding mechanism for
removing the lighter material from said separat-
ing mechanism and subsequently mixing the
ground material with the lighter material, a con-
duitconnecting said fan with said casing for creat-
ing a suction on the upper end of said casing, and
a connection between said fan and said casing
for setting up a spiral current of air in the other
end of said casing.

7. In a machine of the class described, com-
prising a frame, a cutting mechanism mounted
on said frame, a grinding mechanism mounted on
said frame for grinding the material cut by said
cutting mechanism, a separating mechanism
mounted on said frame, means for conveying ma-
terial from said cutting mechanism to said sepa-
rating mechanism, said separating mechanism
comprising a cylindrical separating casing for
separating the heavier material from the lighter
material, a mixing fan mounted on said frame
and adapted to withdraw the lighter material
therein from said separator and mix the same
with the ground material from said grinding
mechanism, a discharge conduit connected with
said mixing fan, a branch conduit for setting up
a spiral current of air within said casing to aid in
separating the lighter material from the heavier
material passing therethrough, and a supple-
mental conduit connecting said branch conduit
with said conveying mechanism for assisting in
conveying the material from the cutting mecha-
nism to said separating mechanism.

8. In a machine for preparing a non-uniform
forage for cattle comprising a frame, cutting
mechanism mounted on said frame for cutting
the material into roughage form, a grinding
mechanism mounted on said frame for reducing
certain of the material cut by said cutting mech-
anism, means for conveying all of the material
from said cutting mechanism in a direction to-
wards the grinding machanism, a separating at-
tachment interposed in the path of travel of said
material from said cutting mechanism to said
grinding mechanism for permitting only heavier
material to pass through said grinding mecha-
nism, a fan mechanism mounted on said frame
for mixing the separated material with the ground
material, conduits connecting said last named
fan inlet and outlet with the opposite ends re-
spectively of said separating attachment, and a
conduit connecting said grinding mechanism with
said last named fan.

9, In a machine for preparing non-uniform
forage for cattle comprising a frame, a cutting
mechanism mounted on said frame for cutfing
the material into roughage form, a grinding
mechanism mounted on said frame for reducing
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certain of the material cut by said cutting mech-
anism, means for conveying all of the material
from said cutting mechanism in a direction to-
wards said grinding mechanism, separating means
interposed in the path of travel of said material
from said cutting mechanism to said grinding
mechanism for permitting the heavier material
only to pass through said grinding mechanism, a
fan mechanism mounted on said frame for mix-
ing the separated material with the ground mate-
rial, conduits connecting said last named fan inlet
and outlet with the opposite ends respectively of
said separating means, and a conduit connecting
said grinding mechanism with said last named
fan.

10. In a machine of the class described, com-
prising a frame, a cutting mechanism mounted on
said frame, a grinding mechanism mounted on
said frame for grinding certain of the material
cut by said cutting mechanism, a separating
mechanism mounted on said frame above said

grinding mechanism for separating the lighter.

material from the heavier material including a
separating casing, means including a fan mount-
ed on a shaft common to said cutting mechanism
for conveying the material from said cutter head
to said separating mechanism, a fan mounted on
said frame for mixing the material passing
through said machine, conduits connecting said

last named fan inlet and outlet with the top and 3

bottom respectively of said separating mechanism
for creating a suction on one side and an air
pressure on the other side of said separating
mechanism, and a conduit connecting said grind-
ing mechanism with said last named fan.

11. In combination with a roughage mill in-
cluding a frame, a cutting mechanism mounted on
one end of said frame, a grinding mechanism
mounted on the other endof saidframe, means for
conveying the material cut by said cutting mech-
anism to said grinding mechanism, a hopper posi~
tioned adjacent said grinding mechanism, a sep-
arating attachment mounted on said hopper for
separating the heavier material from the lighter
material and passing the former through said
grinding mechanism, a mixing fan mounted on
said frame for mixing the material passing
through said mill, conduits connecting said mix-
ing fan inlet and outlet with the top and bottom
respectively of said separating attachment, and
a conduit connecting said grinding mechanism
with said last named fan.

12. In combinaticn with a roughage mill in-
cluding a frame, a cutting mechanism mounted on
said frame, a grinding mechanism mounted on
said frame, a conveyor screw located below said
cutting mechanism for conveying the material
from said cutting mechanism to said grinding
mechanism, a separating attachment located be-
tween said cutting mechanism and said grinding
mechanism for withdrawing material of certain
specific gravity from material of different spe-
cific gravity, a mixing fan mounted on said frame,
conduits connecting said last named fan inlet
and outlet with the top and button respectively
of said separating attachment, and a conduit con-
necting said grinding mechanism with said last
named fan.

JOHN HOLLAND-LETZ.
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