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S Cais. (C. 259-3) 

This invention relates to mixing apparatus and finds 
particular but not exclusive utility as a mixing device 
for animal feed or the like. 

It is conventional to provide a rotary cylinder type 
mixer having a stationary manifold in communication 
with one end cf the cylinder, through which manifold the 
material passes in entering and leaving the cylinder. It 
is also known in this art to provide such mixing machines 
with various helical screws, paddles, or baffle plates, or 
combinations of them to set up various currents of flow 
of material for thorough mixing. 
An important aspect of the present invention is to pro 

vide a mixer of the above type having an improved 
cylinder construction which cooperates with its stationary 
manifold to provide particularly efficient and thorough 
mixing of the product. The arrangement is such that a 
combination of three different mixing actions for the ma 
terial is provided and which results in complete and rapid 
transfer of material between the manifold and cylinder. 
A more specific aspect of the invention provides an im 

proved rotary cylinder construction of the above type and 
including a novel spider for support of a central auger, 
and also including inclined sweeper baffles which positively 
move the material in the manifold as well as in the cyl 
inder in the desired directions. The resulting function is 
particularly efficient in continuously moving material in 
two different flow paths and also in providing additional 
turbulence by a general and continuous tumbling action. 

Another aspect cf the invention relates to an improved 
stationary manifold and recirculating apparatus for a 
horizontal, rotary cylinder type mixer. 
These and other objects and advantages of the present 

invention will appear hereinafter as this disclosure pro 
gresses, reference being had to the accompanying draw 
ings, in which: 
FIGURE 1 is a side elevational view, in section, and 

with parts broken away or removed for clarity, of a mixer 
Inade in accordance with the present invention; 
FIGURE 2 is a front elevational view of the mixer 

shown in FIG URE 1, certain parts being shown in sec 
tion cr removed for clarity; 
FGURE 3 is a perspective view, on a slightly enlarged 

scale, of the cylinder shown in FIGURES 1 and 2; 
FiGURE 4 is a view, on a reduced scale, of the interior 

of the cylinder which has been opened up or laid out flat 
to show both the interior baffles and the intake baffles, and 
FiGURE 5 is an enlarged sectional view taken along 

line 5-5 in FIGURE 1 and showing the joint between the 
rotary cylinder and the stationary manifold. 

General arrangement 
The mixing apparatus generally consists of a large ro 

tatable cylinder C which is mounted for rotation about 
a horizontal axis. A stationary manifold M is provided 
at the front end of the cylinder and is in communication 
with the interior of the cylinder for introducing material 
into the cylinder and also for withdrawing it from the 
cylinder. 
Means are provided for introducing material into the 

manifold and also for withdrawing material from the 
manifold and causing it to either be recirculated through 
the cylinder or drawn off from the mixing apparatus en 
tirely. This means comprises a vertically disposed auger 
A located at the front end of the cylinder and which is 
enclosed in its tubular casing 2 and extends to a consider 
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able height above the cylinder where it discharges mate 
rial into the tubular chute 3. The chute 3 contains a Y 
valve 3a for selectively directing the material into a con 
duit 3b or to a conduit 3c. Conduit 3b in turn conducts 
the material back into the manifold via a blender 4. 
The blender 4 is in itself of conventional design and 

can blend such products as molasses into the feed and 
needs no detailed explanation here. Conduit 3c in turn 
also has a Y-valve 3d for selectively directing its mate 
rial to its lower discharge end (not shown) where it can 
be bagged off or deposited in a waiting truck, or the ma 
terial can be diverted to conduit 3e for direct re-entry into 
the manifold. 
At the lower end of the vertical conveyor is a horizon 

tal feed trough or hopper 5 which is located beneath the 
cylinder and contains a horizontal auger 6 journaled 
therein for conveying material into the lower end of the 
casing 2 for upward conveyance by the auger 1. 

Rotatable cylinder unit 
The rotatable cylinder C is closed at its rear end by 

the rear wall 7 and has a generally open spider S rigidly 
Secured adjacent its front end. 
The spider S may be formed from a plate of steel which 

has a central disk portion 8 and an intermediate ring por 
tion 8a which are secured together and to the interior of 
the cylinder by means of the spoke members 8b. Thus, a 
series of outer arcuate shaped openings OO are formed 
around the cylinder wall and also a series of inner arcuate 
shaped openings IO are formed through the more central 
portion of the spider. 
Conveying means are provided in the central portion 

of the cylinder for moving material that has reached a 
certain height in the cylinder axially towards the front 
end of the cylinder. This means has been shown as com 
prising a large central shaft 9 having an auger i0 welded 
thereto and which is rigidly secured at its rear end to the 
rear wall 7 and rigidly supported at its front end by the 
spider S. It will be noted that the auger is somewhat 
shorter than the length of the cylinder; that is to say, it 
terminates short of the wall 7 and at its other end termi 
nates short of the spider. The pitch of this auger is such 
that as the cylinder rotates, it feeds material forwardly 
in the cylinder. It should also be noted that the auger is 
of considerably less diameter than the internal diameter 
of the cylinder, and a considerable space exists between 
the auger and the cylinder wall. 

Other conveying means may be utilized in place of the 
specific auger shown for moving the material towards the 
front of the cylinder when the material reaches a certain 
height therein. For example, paddles (not shown) which 
are pitched or inclined to feed the material axially forward 
could be secured to the shaft 9 at axially spaced locations 
and would extend generally radially from the shaft. 
The cylinder is supported for rotation about its hori 

Zontal axis in the known manner, for example, on four 
rubber-covered wheels, one pair of wheels it being located 
adjacent the rear end of the cylinder, and another pair 
of wheels 2 being located adjacent the front end of the 
cylinder. These wheels are suitably journaled on anti 
friction bearings, and any number of them may be driven 
by a reversible motor RM to thereby cause rotation of 
the cylinder. In the embodiment shown, one of the wheels 
of each pair of wheels is mounted on a common drive 
shaft 13, and this drive shaft has a sprocket 3a fixed 
thereto. The sprocket may be connected by a flexible 
chain 13b to the motor RM causing rotation of the cylin 
der in one direction for mixing, and in the other direction 
for quick unloading, as will appear. The cylinder is 
prevented from displacement to the left (as viewed in 
FIGURE 1) by means of the wheel 14 which bears against 
the rear wall 7 as the cylinder rotates. 



3,194,538 
3. 

Other means may be provided for rotating the cylinder 
about a generally horizontal axis and still come within the 
scope of the present invention. For example, the cylinder 
may be supported on a central shaft extending axially 
through the cylinder, and the shaft then supported at either 
end on suitable bearings, in a conventional manner. 
A series of generally radially extending bafiles are 

secured to the interior of the cylinder, and it will be noted 
that certain of the baffles 15 generally form non-continu 
ous spirals along the length of the inner Surface of the 
cylinder, while other of the baffles 16 form other spirals 
along the length of the cylinder. Baffles 15 and 16 are 
furthermore staggered along the axial length of the cylin 
der in respect to one another to further enhance the tur 
bulence and tumbling action of the material as the cylinder 
rotates. The baffles i5 and 6 are referred to as the 
interior baffles. - 
A series of intake baffles 17 are secured to and form a 

continuation of some of the interior baffles and extend 
through the spider. These intake baffles Sweepingly ex 
tend into the manifold M and are removably secured to 
the interior baffles by bolts 3 to facilitate assembly of 
the mixer, as will appear later. These intake baffles 
closely follow the arcuate bottom or curved contour of 
the interior of the manifold as they move relative to the 
housing and act to sweep the material from right to left 
(as viewed in FIGURE 2) and also rearwardly into the 
cylinder. 
The cylinder, spider, interior baffles, intake baffles, and 

the auger are all rigidly secured together for rotation as 
a single unit. 

Manifold 
The manifold M consists of a front wall 38, a U-shaped 

side wall 31, and a rear, arc-shaped wall 32. Walls 39, 
31, and 32 are welded together as a unit and act to 
enclose the front end of the cylinder with which the 
unit is in communication. 
The manifold M is stationary and the cylinder Cro 

tates, and a rugged joint which forms a lubricated me 
chanical seal (FIGURE 5) is provided between the rela 
tively moving parts, as follows. 
and an inner guide ring 35 are welded to the rear edge 
of the side wall 31 and extend rearwardly therefrom to 
form an annular groove at the rear side of the manifold. 
The forward edge of the cylinder rotates within this groove 
and thus prevents dusting and leakage of any material 
from the mixer. Grease fittings 37 are set in the outer 
ring 34 whereby lubricating grease may be periodically 
and only infrequently introduced into the joint and lubri 
cate the relatively moving parts and provide a life-long, 
trouble-free seal. 

Generally, the spider is located immediately behind the 
manifold, and the front end of the central shaft 9 also 
terminates short of the manifold. Thus, the manifold 
has a substantially open and unobstructed inside. The 
entire cylinder assembly is seif-contained and externally 
supported by rollers 11 and 2 for rotation. 

Conveying and recirculating apparatus 
The apparatus A at the front of the machine feeds the 

material into the manifold through the top side of the 
manifold for delivery into the cylinder. After the mate 
rial is mixed, it may rapidly be unloaded by the reverse 
feeding action of the baffles when the direction of rota 
tion of the cylinder is reversed from its normal mixing 
direction. Unloading occurs by gravity through the dis 
charge door 50 slidably mounted at the lowermost side 
of the manifold. When this door is slid forwardly as 
indicated by the dotted line in FIGURE 1, the material 
from the manifold falls through the manifold opening 5. 
and into the hopper 5 where it is conveyed by the horizon 
tal auger 6 and then upwardly by the vertical auger a, 
for sacking off or re-entry into the cylinder. 

The drive for the vertical conveyor is furnished by a 

An outer guide ring 34. 
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4. 
motor 68 located at the top of the conveyor and connected 
to the pulley 61 secured to the conveyor shaft 62 by 
means of the endless belt 63 and motor pulley 64. The 
horizontal auger conveyor shaft 65 is driven from the 
lower end of shaft 62 through pulley 66 fixed to shaft 62, 
belt 67, idler pulleys 63 (only one shown), and pulley 
69 fixed to shaft 65. 

Operation 

As the cylinder rotates, the auger 8 acts to feed that 
material which has reached a certain height in the cylin 
der forwardly from the rear end of the cylinder and gen 
erally along the path indicated by the upper horizontal 
arrow in FIGURE 1, and thus one path of mix travel is 
established, namely, rearwardly along the lower side of 
the cylinder to the rear of the cylinder where the direction 
is reversed and then, under the influence of the central 
auger, the material is caused to flow forwardly toward 
the front of the cylinder. - - 

In addition to the above-mentioned flow path, another 
general flow path or mixing action is established due to 
the rotation of the cylinder, the baffles, and the particu 
larly shaped spider, as follows. The general level of the 
mix within the cylinder, depending somewhat on the type 
of product being mixed, assumes a position as shown by 
the broken line 49. Material is moved forwardly in the 
cylinder by the auger 10, and enters the manifold from 
the cylinder generally through the openings IO located in 
the lower right quadrant. The intake bafiles are also in 
clined in respect to the axis of the cylinder and conse 
quently as the cylinder rotates, the intake baffles also 
axially feed the material rearwardly, from the manifold 
and into the cylinder. Stated otherwise, the intake baffles 
act to feed the material through the spider openings OO 
which are located generally in the lefthand lower quadrant 
of the spider. At the same time, the intake baffles also act 
to move the material with a sweeping action generally 
from right to left along the lower side of the manifold. 
in this manner, a second flow path of material is provided 
which is generally in the direction from right to left as 
viewed from the front of the machine and also generally 
from a central location within the cylinder and down 
wardly. As the material enters the cylinder from the 
manifold, the interior baffles then continue to feed the 
material as it begins its travel through its first mentioned 
flow path, as indicated by the arrows in FEGURE 1. 
A third type of mixing action is provided, namely, that 

of the general turbulence or tumbling action created by 
the rotation of the drum, further enhanced by the spiral 
position of the bafflies and also the alternate spacing and 
staggering of the baffles within the cylinder. 

Rósitié 

The present mixing apparatus provides a particularly 
efficient device for thoroughly and rapidly mixing large 
quantities of different materiais due to the three different 
types of mixing actions. 
The structure itself is relatively simple, and the spider, 

the cylinder and its auger and baffies are all mounted 
for rotation together as a unit. - . 
The material is swept positively from the manifold into 

the cylinder by the baffles and when the rotation of the 
cylinder is reversed, the material is positively moved into 
the manifold by the baffles for quickly unloading the 
cylinder. - 

The stationary manifold and the conveying and recir 
culating apparatus result in an efficient and versatiie un 
loading and/or recirculating mechanism. 

Various modes of carrying out the invention are con 
templated as being within the scope of the following 
claims particularly pointing out and distinctly claiming 
the subject matter which is regarded as the invention. 

claim: - 
E. In a mixing machine, a stationary manifold for re 

-ceiving and discharging material and having an arcuate 
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bottom, a rotary cylinder having a closed rear end and 
also having an open front end in communication with 
said manifold, and a series of baffles secured to the in 
terior of said cylinder and at an angle to the direction 
of rotation thereof for feeding material toward said rear 
end, at least some of said baffles extending into said mani 
fold to sweep material across said arcuate bottom and 
rearwardly into said cylinder. 

2. In a mixing machine, a stationary manifold for re 
ceiving and discharging material and having an arcuate 
bottom, a rotary cylinder having a rear end wall and also 
having an open front end in communication with said 
manifold, a generally open spider secured in said cylinder 
adjacent said front end and through which material can 
pass, a shaft secured between said rear end wall and said 
Spider, conveying means mounted on said shaft and hav 
ing a pitch to feed material towards said front end, and a 
series of baffles secured to the interior of said cylinder 
and at an angle to the direction of rotation thereof for 
feeding material toward said rear wall, at least some of 
said baffles extending into said manifold to sweep mate 
rial across said arcuate bottom and rearwardly into said 
cylinder. 

3. In a mixing machine, a stationary manifold for re 
ceiving and discharging material and having an arcuate 
bottom, a rotary cylinder having a closed rear end and 
also having an open front end in communication with said 
manifold, a series of baffles secured to the interior of said 
cylinder and at an angle to the direction of rotation there 
of for feeding material toward said rear end, at least some 
of Said baffles extending into said manifold to sweep ma 
terial across said arcuate bottom and rearwardly into said 
cylinder, a hopper located beneath said manifold for 
receiving material by gravity therefrom, a generally verti 
cal conveyor having a lower end in communication with 
Said hopper and having an upper end located above said 
manifold, and conduit means in communication with said 
upper end for selectively directing material to said mani 
fold and to a location separate from said machine. 

4. In a mixing machine, a stationary manifold for 
receiving and discharging material and having an arcuate 
bottom, a rotary cylinder having a rear end wall and also 
having an open front end in communication with said 
manifold, a generally open spider secured in said cylinder 
adjacent said front end and through which material can 
pass, a shaft secured between said rear end wall and said 
spider, conveying means mounted on said shaft, and hav 
ing a pitch to feed material towards said front end, a 
series of baffles secured to the interior of said cylinder 
and at an angle to the direction of rotation thereof for 
feeding material toward said rear wall, at least some of 
Said baffles extending into said manifold to sweep material 
across said arcuate bottom and rearwardly into said cylin 
der, a hopper located beneath said manifold for receiving 
material by gravity therefrom, a generally vertical con 
veyor having a lower end in communication with said 
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hopper and having an upper end located above said mani 
fold, and conduit means in communication with said 
upper end for selectively directing material to said mani 
fold and to a location separate from said machine. 

5. A rotary cylinder unit for a mixing machine com 
prising, a rotatable and generally horizontally disposed 
cylinder having a rear end wall and an open front end, a 
generally open spider rigidly secured in said cylinder ad 
jacent said front end and through which material can pass, 
a shaft Secured between said rear end wail and said spider 
for rotation therewith, and conveying means rigidly 
mounted on and along said shaft and having a pitch to 
feed material from the rear end of said cylinder, along its 
length and to said front end and through said spider. 

6. A rotary cylinder unit for a mixing machine com 
prising, a rotatable and generally horizontally disposed 
cylinder having a rear end wall and an open front end, a 
generally open spider secured in said cylinder adjacent 
said front end and through which material is adapted to 
pass in either direction, a shaft secured between said rear 
end wall and said spider, conveying means mounted on 
said shaft and having a pitch to feed material from the 
rear end of Said cylinder, along its length and to said front 
end, and a series of baffles secured to the inner surface 
of said cylinder and arranged at an angle to the axis there 
of for feeding material rearwardly in said cylinder. 

7. A rotary cylinder unit for a mixing machine com 
prising, a rotatable and generally horizontally disposed 
cylinder having a rear end wall and an open front end, a 
generally open spider secured in said cylinder adjacent 
said front end and through which material can pass, a 
shaft secured between said rear end wall and said spider, 
conveying means mounted on said shaft and having a 
pitch to feed material towards Said front end, and a series 
of baffles secured to the inner surface of said cylinder and 
arranged at an angle to the axis thereof, said baffles ex 
tending through Said spider and outwardly of said cylin 
der whereby material can be fed by the baffles rearwardly 
through said spider and in said cylinder. 

8. In a mixing machine having a rotatable cylinder and 
a stationary manifold in material passing communication 
with one end thereof, a hopper located beneath said mani 
fold for receiving material by gravity therefrom, a gen 
erally vertical conveyor having a lower end in communica 
tion with said hopper and having an upper end located 
above said manifold, and conduit means in communica 
tion with said upper end for selectively directing material 
to said manifold and to a location separate from said 
machine. 
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