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This application is a continuation-in-part of my pend-
ing application Serial No. 227,862 filed under date of
May 23, 1951, and subsequently issued under date of
June 9, 1953, as Patent No. 2,641,412 and bearing a
similar title; and the invention described in the present
application, like that in my said patent, also relates to
the mixing and grinding of feed for farm animals.

Heretofore it has been customary practice to grind the
feed or whole grain first before the feed or grain is
mixed, such grinding being done by separate operation
through the medium of conventional grinders, as for in-
stance a burr mill or a hammer mill, or grinders of any
of the various well known types. After such necessary
grinding the mixing is done in a feed mixer. The type
of feed mixer which has been used most extensively
for many years in the past comprises a mixing tank,
preferably having conically shaped bottom, and a ro-
tating auger extending up from the bottom through the
center of the tank to the top, which auger, by lifting
the material to be mixed from the bottom of the tank
and discharging it at or near the top of the tank, pro-
duces a circulating and mixing of the material in the
tank with a repetition of this cycle.

An object of the present invention is to provide an
improved device in which both the grinding and mixing
of the grain or feed will be accomplished and in this
way reduce the time, expense and labor of having the
grinding and mixing performed separately and succes-
‘sively as heretofore.

A related object of the invention is to provide an im-
proved feed grinder and mixer which will perform the
grinding and mixing automatically when the material to
be ground and mixed is delivered to the machine and
the machine placed in operation, thereby requiring only
a.minimum of supervision and care in the grinding and
mixing.

A further object of the invention is to provide a com-
bination ‘grinder and mixer which will be simple -and
practical in construction and moderate in cost, and which
can be set up and employed wherever conventional feed
mixers have previously been used.

My invention may be carried out with the employment

of either the burr mill or hammer mill type of grinder-

or with the rolling mill type of grinding or treating
means, as desired, and accordingly in the following speci-
fication, with reference to the accompanying drawings,
I describe the use of each of these types of grinders in
my combined grinder and mixer.

In the accompanying drawings:

Fig. 1.is a sectional elevation of my feed grinder and
mixer equipped with a pair of grinding rings or grinding
mill of the familiar burr ‘mill type;

Fig. 2 is a corresponding sectional elevation of a slight-
ly modified form of my feed grinder and mixer in which
a hammer mill type of grinder is substituted in place of
the burr grinding mill of Fig. 1;

Fig. 3 is a sectional elevation of a further modifica-
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tion of my grinder and mixer with crushing rolls for the
grain employed as the grain grinding mill;

Fig. 4 is a fragmentary enlarged sectional -elevation -of
the grinding mill shown in Fig. 3, the section being
taken on the axis of the auger shaft; and

Fig. 5 is an enlarged plan section taken on line 5—S5
of Fig. 3.

Referring first to Fig. 1, the tank in which the grinding
and mixing of the feed takes place is indicated in gen-
eral by the reference character 10. This tank has the
customary conical bottom portion 11 terminating in a
lower bottom cylindrical portion 12 of reduced diam-
eter.. A hopper 13 adjoins -the bottom cylindrical por-
tion 12 and is connected with the channel in the portion
12 by the intake opening 19. The tank has the cus-
tomary discharge outlet 14 which is controlled by a shut-
ter slide 15, or other suitable control. ‘The tank is sup-
ported on a framework which includes legs 39 and a
base 18, the rest of the framework being omitted from
the drawings for the sake of clarity.

An auger, designated in its entirety by the reference
character 16, extends upwardly through the center of
the tank. The auger shaft is mounted in a bearing 17
at the extreme bottom of the tank and the auger extends
up through the top portion 20 of the tank and through
a suitable bearing 23 carried by the top plate 22. A
belt pulley 40, secured to the top of the auger shaft
above the tank, is connected by a suitable driving belt
(not shown) to an electric motor or other source of
power as usual.

A stationary tubular housing or conveyor tube 21
surrounds the major upper portion of the auger. This
conveyor tube 21 terminates at the top in an annular
flange 27, which flange is secured to a plurality of
bracket hangers 29 by which the conveyor tube is held
supported in place. The top ends of these bracket hang-
ers 29 are threaded and extend through the top plate
22 and the hangers are adjustably secured to the plate
by means of nuts 30 and 31.

A grinding ring 28, of the burr mill type, having a
top grinding surface, is secured on the flange 27. A
spider 25 is keyed on the auger shaft and supports a co-
operating grinding ring 26. Thus, as the material from
the tank is moved upwardly through the conveyor tube
21 by the rotation of the auger, the material, upon reach-
ing the top of the conveyor tube, passes between the
stationary ring 28 and the rotating ring 26 and is sub-
jected to the grinding or burr mill action of the rings
before being discharged back into the tank and on top
of the other material in the tank. Adjustment of the
spacing between the opposed grinding surfaces of the
rings 28 and 26 can be accomplished by adjusting the
nuts 30 and 31 causing the top flange 27, and with it
the stationary ring 28, to be raised or lowered.

Should the material in the tank be moved upwardly
through the conveyor tube 21 by the auger more rapidly
than it can pass outwardly between the grinding sur-
faces of the rings 28 and 26 the excess material will be
thrust through the spider 25 and discharged back into
the tank and its grinding accomplished in the course of
a subsequent cycle. I have found it convenient to pro-
vide discharge openings or by-pass outlets 32 in the con-
veyor tube 21 below the top flange 27 in order to enable
part or all of the material passing up through the con-
veyor tube to be discharged back.into the tank without
being subjected to the grinding action. In order to con-
trol the by-pass outlets 32 [ provide a movable sleeve
33 adapted to close these by-pass outlets 32, either en-
tirely or- partially as desired. Adjustment of the con-
trol sleeve 33 up or down is accomplished by a crank 36,
which is supported on a bracket 37 and the outer end of
which extends through the tank wall and carries a handle
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;38.., A link 35 connects the iinner-end of the -crank with :

a pin:34 secured on the sleeve 33. Thus, by lowering the

~.- -sleeve- 33-until the by-pass-outlets 32 are. entirely ‘open,

:the -~ material. passing -up- through the ‘conveyor tibe :21

will - be-discharged out into the. tank:without being-sub- -

?]ected to“grinding and’ under such ‘conditions the. device
swill ‘function-only as a ‘feed mixer. = On: the other hand,

‘partial or -entire .closing -of the by-pass’ outlets 32 will *

“result in some. or all'of ‘the material passingtp- through
-the conveyor tube 21- bemg sub;ected to grmdmg action
-as desired. -

-In Fig. 2 the ‘tank 41 is srmllar 1o the tank of: Frg 1

ST 2826611 G e f o

on the Jower.end of the conveyor tube 48. A" crank
. shaft 62, thé inner end of which is rotatably suppported |- -~
at 63 and the outer end -of which extends through the
tank wall and carries a.handle .64, is connected by-a -~
-link 61 to a bracket 60-on the sleeve 59.°. A stationary

bracket 66, secured to the tank wall, carries a stop screw

which limits -the downward -movement of the sleeve 59.. '

so that when the bottom edge of the sleeve 59 is'in ‘maxi- '

“ ‘mum lowered position a- ‘passageway-will always be pro- = )
10

vided between ‘the bottom edge of- the: sleeve -and the:

- adjacent sloping wall “of ‘the lower ‘portion-of the tank,.

" even though this"is a Testricted passageway for.the ma-.- - o

"havmg a-conical lower. portion:42; a ¢ylindrical bottom : -

. “extension 43, a loading or feeding hopper- 44, and a dis-

- charge outlet:45 controlled by:a suitable shutter or simi-
lar means 46.  The auger 47 extends up through: the

.center of the tank and its -major  upper “portion is en-
“-closed by the conveyor tube 48. - In this modification-of

~my device as illustrated in Fig. 2, the-conveyor tube
- 48 has. a- wider annular flange 49 ‘at the top, and-a cy-
lindrical screen plate 51 has its top. edge secured to. the
‘top plate 50 of the tank while the flange 49 of the con-
veyor ‘tube 48 is secured to the bottom edge-of- ‘the ¢y-
‘lindrical screen plate 51. As‘a result a cyhndrlcal Screen
chamber. is provided above the top-of the conveyor tube
in the top of the tank,

-18

25

terial ‘moving into contact with the auger. In ‘this man-.

_ner-the amount 6f material moved upwardly by the-auger: -~
will be limited -to thé amount wh1ch can’ be.taken care " -
‘of. by -the: grinding ‘means * without “reducing the auger -~
speed. Then the raising of the sleeve 59 .will iricrease
- the rafe at which the: matenal is ‘moved by -the.auger -
-without changing the auger-speed. To: prevent any-clog- -
c20-;gmg or pluggmg ‘of the-teduced: -passageway. when the -
sleeve 59 is in low position, I attach -a“clearing finger 67 -
-to the auger ‘which keeps the i passageway open at.all times.

" With" cettain types of feed it may be desirable to use

gram which' is ground or crushed by 2 rolling mill action
in place of -grain which is' cut ‘or chopped‘by the other' e

“types of grinding prevrously mentioned:

" A-tubular shaft 52 is rotatably mounted on: the upper‘ -

- _portion’ of the auger shaft through the intermedidry of °
~-the upper and -lower bearing supports 53 -and 54;- A

Turther bearmg for the tubular shaft 52- and also for -the
“auger shaft is provided at 55 in the top' plate 50 of the
tank; A plurality of ‘hammer mill hammers: 56 are -at-
- - tached to the shaft: 52, and, upon rapid rotation-of the
tubular-shaft 52, hammer mill grinding. actlon takes place
“within the cylindrical chamber of the screen 51 so_that

‘the material delivered into this ‘chamber “from the con-
“veyor. tube 48 will be subjected to the desxred grrndmg,

until ‘it ‘passes through the “screen ‘plate- 51 and-is dis-
" charged back into the tank. - Preferably the - cylindrical
screen plate 51 has some enlarged over—ﬂow outlets 68

Tate at which such’ -material can be ground sufﬁcrently
45

to be passed through the small opemngs ‘n the screen
plate 51.

A pulley 57 1s secured on the tubular shaft 5 Vto en- .

30

35

7 shaft in the top of the tank and in the
Al plurahty of,equally-spaced _cooperating. -

40

able the hammer mill to be operated at.a desired rate

- of speed, ‘which of  cotrse -will be more‘\rapid_ ‘than -the
speed of rotation of ‘the anger.. The. auger shaft in:turn
has: a pulley 58 which is secured to the ‘top’end’ of the
auger: shaft.

- power (not shown). . By proper adjustment. 6f the bal-

" ance. -of ‘speeds” at. ‘which the respective pulleys-57:and

"’58 ‘are driven,. theé mateérial: can -be .délivered :into .the

650

Both pulleys 57 and. 58 are: arranged:so .

as to:be belt driven from a motor or other sotirce of . ~ -to the central roller 73, as shown in- Fxg 5, and slopihg. - -’

.and. the tank 41 of Fi

In the modified form-of- my" ‘device" shown in- Flgs 3,

"4 and 5 Lillustrate how my invention can be carned out‘::

with the employment of grinding1 rollers.
- In Fig. 3 the tank 70~ similar-to,

nk-10 of F1g 1

and a stattonary conveyo ‘tube*77.7" A collar 78 is se~

'cured -on- the ‘conveyor fube” 77; Suspens1on shafts 79 -
‘have their, bottom “ends’ secured: in the collar 78.. The
upper ends of- these shafts: ‘extend through» the- top plate .

71 of the tank and are held by nuts: 80. . o
A central: grmdmg roller 73 is secured on the auger»- -
T :

véyor: tube.
grinding rollers. 74. (thus three as shown in Frg 5) are- :

. _rotatably supported on the shafts 79°by. upper and: lower
.. bearings 81 and 82" (see F]g 4.
~on the auger:shaft.and secured to the central roller 73, = -
_‘meshes with_gears 76 secured to-the cooperatmg grmdmg’
“rollers 74 respectively. - Thus rotation of the auger shaft - .~
produces- rotation of the central’ gnndlng roller and of
“the ‘cooperating grmdmg rollers 74. '

A gear 75, secured

- The wall of the conveyor “tube 77 s ‘cut away toac-.

commadate the outer or ‘cooperating. grinding - rollers: 74 o

as-shown in Fig. 5. Preferably a part-of éach cut wall -

"portion. of the. conveyor “fube is bent mwardly S0 as‘'to .

-form-a lip-or tongue 83 extendrng into close.” prox1m1tyr

“inwardly in‘a direction opposed to-the dlrectlon -of rotas

.65

hammer mill chamber from: the: conveyor: tube 48 at'the -~

rate .at which the ground material can be. dlscharged
w1thout overloading the' hammer mill.

-+ Controlled by-pass outlets-can be prov1ded in- the ‘con-
- veyor tube 48 below: the-top: flange, -as indicated at 99
in Fig. 2, similar to the by pass outlets 32 shown in-Fig.
1 and’thus enabling the mixing of the material in the tank
to-take place with or without further:grinding as desired.
Instead.of reducing the auger speed to.limit the.amount
of maferial delivered from’the conveyor tube to. corre-

spond to the amount which-can -be. ground by the grind-

ing means, and since reducing:auger. speed might. be too

60 :

-~ means.”

tion:of the central roller 73. . These- tongues ‘83 serve the ©
"dual purpose -of removing any rolled. grain' fhat: might -~
~have-a tetidericy to adhere fo'the rollers and of dlrectmg e
“the crushed or rolled gram outwardly for deposrt in the --
-tapk. - - -
In Fig. 3; as in’ F1g 1 the conveyor tube is: shown with .- =~
-controlled - ‘by-pass. outlets-logdted : below the -grinding .-
Thiis. the outlets” 84 .of ‘the. conveyor. tube 77~ -

are controlléd-by -the sleeve: 85 ‘operated by the crank 86

supported “in’ the bracket 87 and havmg an. operatmg_

65

slow-for .efficient . operat10n at .all _times, for example )

when the device -is to be used cnly for. mixing or when
the tank is being filled through- the. loading hopper 44,

1 show in Fig: 2 means.for reducing. the rate at -which'

70
- cept as-set forth in the claims:.- o
1 have. described, however,. “provide a. “controllable and -

“Variable: grmdmg ‘operation- attainable in:a practical ‘and

the material will be ‘caused to be.delivered through: the -
-conveyor tube ‘without reducing- the rate of rotation of .-

‘the auger. An adjustable sleeve 59 is"slidably mounted

76

handle 88..

Obv1ously minor changes could be made in any of the
- grain -grinding -mills which 1. have: described for-use.if .~
~-my invention. without. departing from’ the. principle of the: -
-~ Tt is not my. ‘intention"to limit my iavention = .
exactly -to the constriction. ‘described and. illustrated -ex- .

invéntion.

~The grmdmg mills-which

,'snnple manner-with a single device in. which the desired”

mixing 1s also performed. Only a moderate amount of B i

. has the Customary auger- 72
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power is required for operation of the device and only
a minimum amount of attention and maintenance,

The term “grinding” as hevein used is intended to in-
clude not only the breaking up of material into small
particles but also the crushing, rolling or the giving of
any other treatment which is customarily given grain
in grain grinding mills to change either the size or shape
of the individual kernels.

Iclaim:

1. In a feed mixer and grinder, a tank, a rotating auger 1

extending vertically upwardly through said tank and
adapted to convey material upwardly in said tank, a sta-
tionary convevor tube surrcunding the upper portion of
said auger and terminating a shori distance below the top
of said tank, supporting means for said conveyor tube, a
grain grinding mill mounted in said tank at the top of said
conveyor tube, said grain grinding mill so positioned and
arranged that material in said tank moved upwardly on
said auger through said conveyor tube will be delivered

to said grain grinding mill and, after passing through said ¢

mill, will be discharged back into said tank, and a by-
pass cutlet opening in said conveyor tube below said
grinding mill, a sleeve slidable on said conveyor tube con-
trolling said by-pass opening, and means for positioning

said sleeve with respect to said by-pass outlet, whereby <

material in said tube can be discharged out into said tank
for mixing without grinding when so desired.

2. The combination set forth in claim 1 with said grain
grinding mill including a cylindrical screen between the
top of said conveyor tube and the top of said tank co-
axial with said tube and said aunger, a plurality of ro-
tated hammers within said screen, whereby material de-
livered from said conveyor tube into the space enclosed
by said screen will be subjected to hammer mill grinding
until discharged through said screen and back into said
tank.

3. In a feed mixer and grinder, a tank having a con-
ically-shaped, downwardly-extending lower portion, a ro-
tating auger extending vertically upwardly through the
center of said tank and lower portion and adapted to
convey material upwardly in said tank, a stationary con-
veyor tube surrounding the upper portion of said auger
and terminating a spaced distance below the top of said
tank, supporting means for said conveyor tube, a cylin-
drical screen between the top of said conveyor tube and
the top of said tank co-axial with said tube and said
auger, a tubular hammer shaft centrally positioned with-
in said screen, a plurality of hammers attached to the
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hammer-mill shaft within said screen, and means for ro-
tating said hammer-mill shaft, whereby material delivered
from said conveyor tube inin the space enclosed by said
screen wiil be subjected to hammer mill grinding umtil
discharged through said screen and back into said tank, a
by-pass ouilet opening in said conveyor tube below said
screen, a sleeve slidable on said tube controlling said
by-pass opening, and means extending to the outside of
said tank for positicning said sleeve, whereby material in
said tube can be discharged out into said tank for mixing
without grinding when so desired.

4, A feed mixer and grinder including a tank having a
co-axial conicaliy-shaped, downwardly-extending lower
portion, a rotating auger extending vertically upwardly
through the center of said tank and lower portion and
adapted to convey material upwardly in said tank, a sta-
tionary conveyor tube surrounding the upper portion of
said auger and terminating a short distance below the top
of said tank, supporting means for said conveyor tube, a
pair of cooperating grinding rings co-axial with said auger
and said conveyor tube, stationary supporting means for
one of said rings, means carried by said auger shaft for
supporting the other of said rings causing said latter
mentioned ring to be rotated with said auger, means for
adjusting one of said rings with respect to the other in
axial direction, a by-pass outlet in said conveyor tube
below said pair of grinding rings, means on said tube
controlling said by-pass outlet, and means for operating
said last mentioned means, whereby material in said tube
can be discharged out into said tank for mixing without
grinding when so desired.
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