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25,475 
MULTiPLE STAGE lliiXING APPARATUS 

Robert L. l‘vllcllvaine, Wiunetira, and Axel G. Granada, 
Chicago, ill, assiguors to Herbert Simpson Corpora 
tion, Chicago, Ill., a corporation of Illinois 

Original No. 2,943,801, dated July 5, 1960, Ser. No. 
704,707, Dec. 23, 15157. Application for reissue Sept. 
15, 1966, Ser. No. 56,325 

15 Claims. (Cl. 241-424) 
Matter enclosed in heavy brackets [1 appears in the 

original patent but forms no part of this reissue specili 
cation; matter printed in italics indicates the additions 
made by reissue. 
The present invention relates to a mixer and, more par 

ticularly, to a new and improved mulling machine em 
ploying a plurality of interrelated mixing stages for granu 
lar material commonly used in a foundry. 
The present invention relates to improvements in mixers 

of the type shown in United States Patent No. 2,727,696 
of Walter Horth which patent is assigned to the same ~ 
assignec as the present invention. Mixers of this general 
character have been used extensively and successfully be 
cause they are highly e?icient and yet are very simple in 
construction but, prior to the present invention, such 
mixers have been limited to batch operation and are 
capable of handling only about a 5,080 pound batch. in 
a batch operation, a quantity of material is introduced 
to the mixer, is mixed for a predetermined period, and is 
then completely evacuated. In many operations it is de 
sirable to mix much larger batches without increasing the 
time required for the mixing while in other operations it 
is desirable to provide a continuous ?ow mixing action 
wherein material to be mixed is introduced to the mixer 
and mixed material is continuously withdrawn at approxi 
mately the same rate as the incoming material. The 
primary object of the present invention is, therefore, to 
provide a mixer which permits both batch operation ‘in 
large quantities and continuous [low mixing while retain 
ing all of the advantages of the mixer shown in the above 
identi?ed Horth patent with respect to ef?ciency and 
simplicity. 
A more speci?c object of the present invention is to 

provide a new and improved mulling machine. 
It is another object of the present invention to provide 

a mulling machine in which separate adjoining cribs have 
an overlapping portion through which plow means 
mounted in each crib operate to transfer granular material 
between the cribs. 

Another object of the invention, in accordance with 
the preceding objects, is to control the amount of material 
passed from one crib to the other during the mixing 
operation. 

It is yet another object of the present invention to pro 
vide a mulling machine employing a pair of plow means 
respectively located in separate adjoining cribs, which plow 
means are driven through a common portion in predeter 
mined sequence. 

Still another object of the present invention is to pro 
vide a mulling machine wherein the transfer of material 
between adjoining cribs is positively controlled. 
A further object of the present invention is to provide a 

mulling machine which employs ?rst and second plow and 
mulling assemblies respectively located within adjoining 
cribs, the relative position of the assemblies being adjust 
able to establish either a continuous ?ow or a batch 

operation. 
Another object of the present invention is to provide a 

new and improved mulling machine of the character indi 
cated above wherein continuous ?ow mixing is provided 
by continuously passing ' granular material ‘from a ?rst crib 
to a second adjoining crib ‘for discharge from the machine 
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while only a small portion of the processed granular ma 
terial is recycled back into the ?rst crib for mixture with 
unprocessed granular material entering the ?rst crib. 

Another object of the present invention is to provide a 
mulling machine of the character indicated above wherein 
the batch operation is effected by transferring granular 
material from the ?rst crib to the second crib at a rate 
substantially equal to the rate of flow of material from 
the second crib to the ?rst crib, with the result that a sub 
stantial portion of the granular material is moved from 
one crib to the other crib during each cycle of operation. 
The above and other objects are realized, in accordance 

with the present invention, by providing a mixer including 
adjoining cribs within which separate plow and mulling 
assemblies are rotatably mounted. The cribs employ a 
common wearplatc having a common portion traversed by 
both of the plows during a portion of their revolutions. 
The plow and mulling assemblies in the two cribs are 
driven from a common source so that they are synchro 
nizcd in order to maintain a predetermined relative posi 
tion between the plows as they pass through the common 
portion. An adjustable de?ector is preferably located 
between the two cribs for controlling the amount of ma 
terial flowing between the cribs. By changing the rela 
tive position of the respective plows, the mulling machine 
is rendered reflective ‘for use in either a continuous ?ow or 
a batch operation. In the continuous ?ow operation, 
granular material is continuously admitted to the ?rst crib 
and mixed material is discharged from the second crib at 
a rate substantially equal to the rate of ?ow of the new 
material entering the first crib. To e?fcct a continuous 
transfer of material between the cribs, the plow in the 
second crib passes through the common portion imme 
diately after the plow from the ?rst crib so that a relatively 
large quantity of material passes from the ?rst crib to the 
second crib while a somewhat smaller amount of mixed 
granular material is returned or recycled from the second 
crib ‘back into the ?rst crib. In the batch operation, a 
predetermined batch of granular material is admitted to 
the cribs and after a preselected period of time the mixed 
material is discharged simultaneously from both cribs. 
The plows in the two cribs are so arranged that as each 
plow passes through the common portion it transfers a 
relatively large quantity of granular material ‘from one 
crib to the other. The amounts of material transferred by 
the plow of each crib are substantially equal and, accord 
ingly, during each complete cycle or revolution of the 
plows, there is considerable interchange between the ma 
terials in the cribs to e?ect a more thorough mixing. 

The invention, both as to its organization and manner 
of operation together with further objects and advantages 
thereof, will ‘best be understood by reference to the follow 
in g description taken in connection with the accompanying 
drawings, in which: 

FlG. 1 is a top plan view of a mulling machine embody 
ing the ‘features of the present invention, shown as used in 
a continuous ?ow mixing operation, although to prevent 
confusion, the adjustable de?ector plate has been omitted 
from this view; 

FIG. 2 is a sectional view taken substantially along line 
2-—2 of FIG. 1 with certain parts broken away to facilitate 

the illustration; 
FIG. 3 is a ‘fragmentary, side elevation view looking in 

the direction of the arrow pointed lines 3-3 in FIG. 1 
and showing particularly the adjustable discharge door; 

FIGS. 4, 5 and 6 are top plan diagrammatic views illus 
trating various positions of the plows and mullers during 
the continuous ?ow operation; 

FIG. 7 is a top plan diagrammatic view of the mulling 
machine of the present invention shown as used in a 
batch operation; 
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FIG. 8 is a fragmentary, top plan view showing an 
adjustable de?ector plate which may be employed in the 
apparatus shown in FIG. 1; and 
FIG. 9 is a fragmentary, sectional view taken along a 

line substantially corresponding to line 9—9 in FIG. 8. 
Referring now to the drawings, the mixing apparatus 

of the present invention is shown in FIGS. 1 through 6 
for effecting a continuous ?ow mixing operation and is 
shown in FIG. 7 for batch operation. Considering ?rst 
the operation of the apparatus illustrated in FIGS. 1 
through 6, a mixer 10 is there shown comprising a support 
ing structure 12 (FIGS. 1 and 2) including a plurality 
of legs 13 ‘for supporting a pair of cribs .14 and 16 above 
a ?oor surface 19 or the like. The cribs are formed by 
substantially cylindrical walls 14a and 16a which are 
joined together at their intersections as by welding. The 
crib 14 is, therefore, located immediately adjacent the 
crib 16 and communicates with the latter crib through 
vertical openings 18 de?ned at the intersection of the 
walls 14a and 16a. Muller and plow assemblies 20 and 
22 are respectively supported for rotation within the cribs 
14 and 16 and are synchronously driven by a drive mech 
anism 24 carried ‘by the supporting structure 12 beneath 
the cribs. The assemblies 20 and 22 when rotated func 
tion to mix granular material positioned with the cribs 
14 and 16 in the manner described in detail in the above 
identi?ed Horth patent. 
As is shown in FIG. 2, the lower ends of the walls 14a 

and 16a are secured by suitable fasteners (not shown) 
to a common bedplate 26 which is seated on and suitably 
attached to the supporting structure 12. The bedplate 26 
has a ?at upper surface 26a for supporting a wearplate 
28 common to both of the cribs 14 and 16. The wear 
plate 28 serves as the floor for both of the cribs 14 and 
16 and, as shown in FIG. 1, may be considered as com 
prising a ?rst ?oor portion 14b located within the crib 
14 and a second ?oor portion 16b positioned within the 
crib 16. 

Turning now to a consideration of the muller and plow 
assemblies 20 and 22, it will be observed that these two 
assemblies are identical and, accordingly, in the interest 
of avoiding needless repetition, only the assembly 20 will 
be described. The assembly 20 is similar to the mech 
anism shown in the Horth patent referred to above and 
includes a hollow stationary support 32 extending up 
wardly and centrally within the crib 14. The support 32 
has a laterally extending annular base 32a seated within 
an opening 26b in the floor portion 14b of the wearplate 
and within a recess 28a de?ned in an annular ?ange 26c 
in the bedplate 26. The base 32a is ?xedly secured to 
the bedplate 26 by bolts (not shown). A vertically ex 
tending shaft 34 is disposed within the support 31 and is 
rotatably supported by spaced apart bearings 36 located 
adjacent the upper and lower ends of the support 32. 
The upper end of the shaft 34 carries a cross head 40 
which supports a pair of pivotal rocker arms 35 (FIG. 1), 
the rocker arms 35 being disposed in generally horizontal 
positions by a tensioning mechanism (not shown). At 
the extreme outer end of each of the rocker arms 35 
there is rotatably mounted a shaft 42 carrying a muller 
wheel 44. Each of the muller wheels 44 is spaced slightly 
from the upper surface of the wearplate 23 so that as 
the muller wheel is rotated it crushes and breaks up 
granular material located on the wearplate 28 within the 
crib 14. The cross head 40 further includes a long arm 
46 and a short arm 48 for respectively carrying an out 
side plow 50 and an inside plow 52. The outside plow 
50 includes a plow blade of generally arcuate con?gura 
tion having a leading or outer edge 50a located imme 
diately adjacent the walls 14a of the crib 14 and also 
having an inner or trailing edge located between the 
support 32 and the wall 14a of the crib. The inner 
plow 52 also includes a plow blade of generally arcuate 
con?guration having an inner edge located adjacent to the 
support 32 and an outer edge located at a point just 
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ahead of one of the muller wheels 44 so that the plow 52 
functions to direct material to the latter wheel. Since 
the cross head 40 is attached to the upper end of the 
shaft 34, rotation of the latter shaft by the drive mech‘ 
anism 24 causes the plows 50 and 52 and the mullers 44 
to be moved in unison around the crib 14. 
The assembly 22 is identical with the assembly 2!! 

and likewise includes a shaft 56 located centrally of a 
support 58 which extends upwardly within the crib 16 
and is connected to the bedplate 26 in the manner de 
scribed above. The assembly 22 further includes a cross 
head 60 secured to the upper end of the shaft 56 and 
pivotally supporting a pair of cross arms 62. The outer 
ends of the arms 62 respectively carry shafts 66 for 
rotatably supporting muller wheels 68 which are identical 
in construction to the muller wheels 44. The cross head 
60 further includes a relatively long arm 70 and a short 
arm 72 for respectively carrying an outside plow 74 and 
an inside plow 76. The plows 74 and 76 are constructed 
as the mirror image of the plows 50 and 52. Expressed 
in another way, the plows 74 may be considered as being 
right handed and the plows 50 and 52 may be considered 
as left handed. Moreover, the plows 74 and 76 and 
the muller wheels 68 are oriented within the crib 16 in a 
manner similar to the orientation of the plows 50 and 52 
and the muller wheels 44 in the crib 14 so that the ex 
treme outer edge 74a of the blade of the outside plow 
74 is spaced slightly from the wall 16a and the trailing 
edge 74b of the plow is located intermediate the crib 
wall 16a and the support 58. As is indicated by the 
arrow pointed line 75 in FIG. 1, the drive mechanism 24 
is effective to rotate the assembly 20 in a clockwise direc 
tion and to rotate the assembly 22 in a counterclockwise 
direction as indicated by arrow pointed line 77. 

It will be appreciated that since the outside plows 5t] 
and 74 have their leading edges 50a and 74a slightly 
spaced from the walls 14a and 16a, respectively, each of 
these edges during a portion of each revolution of their 
respective assemblies extends through the openings 18. 
Thus, the plow 50 sweeps over a portion of the ?oor 16b 
of the crib 16 and the plow 74 sweeps a portion of the 
?oor 14b with the result that these two plows pass over 
a common portion or zone of the wearplate 28, which 
common zone is identi?ed by reference numeral 30 in 
FIG. 1. 

In order to avoid engagement of the plows 5t) and 
74 during their revolutions, it is necessary that the assem 
blies 20 and 22 be driven in synchronism by the drive 
mechanism 24 and that the plows be so oriented that they 
pass through the common zone 30 in sequence. To this 
end, as is shown in FIG. 1, the drive mechanism 24 in 
cludes a motor 80 supported from the floor surface 19 
adjacent to the cribs 14 and 16. The motor 80 includes 
a motor shaft 80a drivingly connected through a coupling 
82 to a shaft extension 81 journalled on the support struc( 
ture 12. The coupling 82 may be disassembled to permit 
replacement of the motor 80 without disturbing the shaft 
81 and its associated drive components. The shaft ex 
tension 81 is connected through sprocket and chain as 
semblies S8 and 90 to drive input shafts 84a and 86a, 
respectively, of reduction gearings 84 and 86. The reduc 
tion gearing 84 includes an output shaft 92 (FIG. 2) 
which is vertically aligned with the rotatable shaft 34 and 
is adapted to be connected thereto through a claw clutch 
94. The clutch 94 includes a ?rst set of teeth of jaws 
94a ?xedly attached to the lower end of the shaft 34 
and engageable with a second set of teeth or jaws 941) 
formed on a sleeve 95 splined to and slidable upon the 
upper end of the shaft 92. The sleeve 95 is movable 
axially of the shaft 92 by any suitable mechanism which 
may be manually controlled in order to permit engage 
ment or disengagement of the clutch 94. The reduction 
gearing 86 likewise includes an output shaft 96 vertically 
aligned with the rotatable shaft 56. The shaft 96 is 
adapted to be connected to the shaft 56 through a claw 
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clutch 98 which is, in all respects, identical to the clutch 94 
as described above. It will be understood that disengage 
ment of the clutch 94 permits rotation of the assembly 
20 independently of the drive mechanism 24 while dis 
engagement of clutch 98 permits independent rotation of 
the assembly 22. To change the relative positions of 
the assemblies 20 and 2.2 in order to alter the positions 
of the plows 50 and 74 relative to one another, it is 
merely necessary, with the motor 80 inoperative, to dis 
engage one of the clutches while maintaining the other 
clutch engaged and thereafter to rotate the disengaged 
assembly 20 or 22 until the desired position is reached. 
For example, the position of assembly 20 may be adjusted 
by releasing clutch 94 and turning the assembly 20 inde 
pendently of the motor 80 and the assembly 22. During 
this adjustment, assembly 22 is held against rotation due 
to the fact that shafts 56 and 96 are clutched to the sta 
tionary motor shaft 80a. Of course, the position of 
assembly 22 may be altered in similar manner by dis 
engaging clutch 98 while clutch 94 remains engaged. 
The reduction gearings 34 and 86 are identical in con 

struction but due to the action of the sprocket and chain 
assemblies 88 and 90, the assembly 22 rotates in a clock 
wise direction as viewed in FIG. 1 while the assembly 22 
rotates in a counterclockwise direction, as shown by the 
arrow pointed line 77. Thus, the outside plow 50 ro 
tates in a clockwise direction and its leading edge 50a 
passes over the common zone 30 from the top to the 
bottom as viewed in FIG. 1, while the outside plow 74 
rotates in a counterclockwise direction and also passes 
over the common zone 30 from top to bottom. By 
properly orienting the assemblies '20 and 22 in the man 
ner described above, the plows 50 and 74 can be posi 
tioned to pass over the common zone 30 without engag 
ing or colliding with one another so that they can he 
used to transfer the granular material between the cribs. 
The drive mechanism 24 is effective to rotate the assem 
blies 20 and 22 at relatively high speed so that the ma 
terial within the cribs is thrown around considerably by 
centrifugal action of the rotating plows. Thus, the mate 
rial is not only moved inwardly and outwardly within the 
cribs but is also thrown upwardly from the crib floor by 
the high speed plows. In one installation of the present 
invention, excellent mixing ‘action was obtained by rotating 
the plows at 22 revolutions per minute. 
Any type of granular material may be mulled in the 

cribs, a speci?c example being foundry sand which is 
caked or compacted as a result of use in a foundry mold 
during ‘a molding operation. In the continuous ?ow oper 
ation illustrated in FIGS. 1 to 6, the granular material 
is fed into the crib 16 from conventional conveying or 
feeding equipment and is discharged from the crib 14 
in well mixed ?nely divided form. Speci?cally, granular 
material is continuously fed as, for example, by conveyor 
apparatus to a conduit having an outlet located immedi 
ately above the crib 16, the outlet being illustrated in 
dotted lines and being identi?ed by reference numeral 
99. The mixed material is discharged from the crib 14 
through an opening 100 formed in the wall 14a as is shown 
in FIGS. 1 and 3. 
The rate of discharge of material from the crib 14 may 

be adjusted by means of a plate or door 101 detach 
ably mounted on the exterior of the wall 14.1 as is best 
shown in FIG. 3. The door is provided with a series of 
spaced apertures along each of its side edges while the 
wall 14a is provided with groups of tapped openings 102 
located along each side of the opening 100 and adapted 
to be aligned with the apertures in the door 101 so that 
attaching screws may be passed therethrough for hold 
ing the door in position. Obviously, different ones of the 
openings 102 and the apertures in the door may be 
aligned in order to ‘adjust the position of the door and, 
hence, to alter the amount of the opening 100 that is 
covered by the door. In this manner the size of the un 
covered portion of the opening 100 may be controlled 
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in order to regulate the rate of flow of material from the 

crib 14. 
The material emerging from the conduit 99 falls to the 

floor 16a of the crib 16 and is then directed beneath 
the muller wheels 68 by the plows 74 and 76 in order 
to break up the material and mix it. Assuming that 
equal quantities of material are being charged into and 
discharged from the respective cribs. the partially mixed 
granular material within the cribs 16 tends to build up 
adjacent to the forward edge 74a of the plow 74 and a 
portion of this material is carried around thc crib in front 
of the plow 74 due to the restraining force supplied by the 
wall 16a of the crib 16. However, when the leading edge 
74a of the plow 74 enters the common zone 30, as indi 
cated in FIG. 4, the restraining action of the wall 16a is 
removed and a portion of the granular material carried by 
the plow 74 is thrown by centrifugal force upwardly and 
into the crib 14 through the openings 18. Transfer of the 
granular material from the crib 16 to the crib 14 is con 
tinued during the passage of the plow 74 through the en 
tire common portion 30 (see FIG. 5), and is stopped 
when the leading edge 74a of the plow 74 moves beyond 
the common zone 30 as indicated in FIG. 6. The plow 
74 cooperates with the juncture 103 between the walls 
14a and 16a to shear off any agglomerated granular mate 
rial that may be accumulated immediately forward of or 
adjacent to the outside edge 74a of the plow 74. 
To control the amount of granular material transferred 

between the cribs there is provided an adjustable deflector 
mechanism 105 which functions to de?ect the material 
thrown upwardly and outwardly by the rotating plows. 
The mechanism 105 in the form shown in FIGS. 8 and 9 
includes a generally vertical plate or paddle 106 mounted 
for pivotal movement upon a base 114 welded or other 
wise secured to the cribs at a point adjacent junction 103 
between the walls 14a and 16a. The plate 196 is adapted 
to be pivoted by manually operable adjusting mechanism 
accessible from the exterior of the apparatus 10. Ob 
viously, the pivotal mounting for the plate 106 and the 
adjusting mechanism may take a number of forms, but 
as illustrated in FIGS. 8 and 9 the plate 106 is provided 
with a laterally extending arm 107 having a vertical bore 
107a therein for receiving a vertical pivot pin 10S ?xedly 
secured to the base 114. The arm 107 may be held on 
the pivot pin by means of a cotter pin 109 and suitable 
washers may be employed as shown to facilitate the 
pivotal movement. The manual adjusting mechanism 
comprises a pair of ears 110 and 111 welded or other 
wise secured to the ‘base 114 and extending parallel to 
each other on opposite sides of the arm 107. Aligned 
adjusting screws 112 and 113 are passed through tapped 
bores in the bars 110 and 111, respectively, so that their 
free ends engage the opposed sides of the arm 10'! at a 
point near its outer end. Adjustment of the screws 112 
and 113 pivots the arm 107 and the plate 106 about the 
pin 108 and these screws also cooperate to lock the 
plate in position following the adjustment. The lower 
end 106a of the plate 106 is disposed just above the path 
of movement of the plow blades of the assemblies 20 
and 22 so that the plate 106 can de?ect material thrown 
upwardly by the plows but does not interfere with the 
plow rotation. The plate 106 extends upwardly along 
the junction edge 103 ‘and is of such width that regard 
less of the position to which it is adjusted it does not 
interfere with the movement of the muller wheels in 
either of the cribs. When the adjusting screws 112 and 
113 are effective to hold the plate 106 in its full clock 
wise position as viewed in FIG. 9 and as indicated by 
broken lines 115, a maximum amount of the material 
thrown upwardly by the plow 74 is directed into the crib 
14 ‘while a minimum amount of the material thrown up 
wardly by the plow 50 is allowed to pass into the crib 
16. In similar manner, when the plate 106 is in its full 
counterclockwise position as indicated by broken lines 
116, a minimum amount of material passes from plow 
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74 to crib 14 while a maximum amount of material is 
returned to the crib 16 from the plow 50. The plate 
106 can, of course, be adjusted to occupy any position 
intermediate the two described extremities in order to 
control the flow of material between the cribs. A sim 
ilar adjustable de?ector mechanism could be located ad 
jacent the edge junction 117 between the walls 14a and 
1621, if desired, although this is not shown in the draw 
ings since such a de?ector would have much less effect 
on the material ?ow than the de?ector mechanism 105 
described above. 
The material transferred into the crib 14 from the 

crib 16 is moved through the crib 14 under the control 
of the outside and inside plows 50 and 52. In a manner 
similar to the action of the plow 74, the granular ma 
terial is carried in front of the outside plow 50 until the 
latter plow passes through the common zone 30 where 
upon the granular material is thrown by centrifugal force 
from the crib 14 back into the crib 16 in a manner simi 
lar to the previously described transfer of material from 
crib 16 to crib 14. However, with the assemblies 20 
and 22 oriented relative to one another in the positions 
shown in FIGS. 4, 5 and 6, a larger quantity of material 
is transferred from the crib 16 to the crib 14 than is re 
cycled back into the crib 16 from crib 14. Speci?cally, 
since the plow 74 moves into the common zone 30 just 
ahead of the plow 50, a portion of the material carried 
ahead of the latter plow is prevented from flowing into 
the crib 16 due to the fact that it is confronted by the 
rear face of plow 74. As shown in FIG. 6, as the plow 
50 enters the common zone 30, the plow 74 is positioned 
to prevent the outward ?ow of some of the granular 
material beyond the outer end 50a of the plow 50. By 
thus positioning the plows 50 and 74, the quantity of 
material carried by the plow 50 returned to the crib 16 
for mixing with the new material being charged continu 
ously into the crib from conduit 99 is somewhat less 
than the quantity of material transferred to the crib 14 
from plow 74. The relative quantities can be con 
trolled as indicated above, by use of the adjustable de 
?eotor mechanism 105. 

It should be understood that the granular material 
within the crib 14 is continuously discharged through the 
uncovered portion of opening 100‘ due to the centrifugal 
force produced by rotation of assembly 20 within the 
crib 14. The quality of the material discharged is an 
average of the granular material disposed within the 
crib 14 and includes a mixture of very well mixed ma 
terial which has been in the apparatus 10 for a con 
siderable period of time together with a small amount of 
new material introduced through conduit 99 and passed 
from crib 16 to crib 14 only once. 
The quantity of material mixed in a given time and 

discharged from the apparatus 10 is controlled, as indi 
cated above, by adjustment of door 101, but in a con 
tinuous ?ow process, once the mixer is ?lled to its proper 
level the rate of discharge must remain equal to the rate of 
input. Thus, if the input rate exceeds the output rate the 
mixer ?lls and becomes overloaded and, similarly, if the 
output rate exceeds the input rate the granular material 
will soon be evacuated from the apparatus. However, 
as long as the input and output rates remain equal, the 
rate of ?ow of material through the apparatus 10 can be 
altered to control the quality of the output by simultane 
ously changing both the discharge rate and the input 
rate. Thus, if the rate of ?ow of material through the 
apparatus 10 is increased, the material is subjected to 
mixing action for a shorter period of time and the quality 
of the output is poorer whereas a decrease in rate of flow 
through the apparatus by simultaneously decreasing both 
the input and discharge rates results in an output of 
higher quality. The amount of material transferred or 
returned from crib 14 to crib 16 may be controlled by 
adjustment of the relative positions of the assemblies 

10 

30 

60 

when in closed position, covers an 

8 
20 and 22 which produces a change in the relative posi-v 
tions of the plow blades 50 and 74. As described above, 
this change may be effected by disengaging the clutch 
94 and then rotating the assembly 20 while maintaining 
the assembly 22 stationary. For example, assuming that 
the assemblies 20 and 22 are in the relative positions 
indicated in FIGS. 4 through 6 and that it is desired to in 
crease the rate of return of material from the crib 14 to 
the crib 16, the assembly 20 is rotated slightly in a counter 
clockwise direction in order to move the outside plow 
50 away from the plow 74 and, hence, to permit a larger 
?ow of material from the plow 50 when the latter passes 
through the common zone 30. In similar manner, if the 
assembly 20 is rotated in a clockwise direction as viewed 
in FIGS. 4, 5 and 6, ‘the plow 50 is moved closer to plow 
74 as it passes through the common zone 30 and less ma 
terial is returned ‘to the crib 16. 

It should be further understood that the construction 
of ‘the plow blades also determines the quantity of material 
returned from crib 14 to crib 16. Accordingly, if arcu~ 
ately shaped plows of shorter radius than the plows 50 or 
74 are employed and the distance between the leading 
edges of the plows is not changed, a greater amount of 
material would be transferred or returned from the crib. 
14 to Crib 16. 
Although the foregoing description has been directed 

to a ‘two crib arrangement, it should be observed that a 
greater number of cribs could also be employed with each 
crib communicating with adjacent cribs and with all of 
the cribs having common wearplate areas. In one such 
arrangement, the cribs may be aligned in a row and the 
mulling and plow assemblies in the cribs may be so dis 
posed that the material is introduced into a crib at one 
end of the row and is advanced from that crib in succes~ 
sion to the other cribs until it is discharged from the crib 
at the opposite end of the row. In another arrangement, 
one crib located at the center communicates with each 
of the outside cribs so that material introduced into the 
center crib is transferred to the outside cribs and is re 
cycled from ‘the outside cribs back into the center crib. 
Mixed material is then discharged from the outside cribs. 
In this arrangement, the rate at which material is admitted 
to the center crib must, of course, be equal to the total 
rate of discharge from all of the outside cribs. 
The mixing apparatus of the present invention may also 

be used for a batch operation as is illustrated diagram 
matically in FIG. 7. In the latter arrangement, the ap 
paratus is adapted to mix a predetermined amount of 
granular material simultaneously in both cribs for a prede 
termined period of time after which both cribs are evacu 
atcd. Since this arrangement is almost identical to the 
structure described above, a detailed description is not in 
cluded and corresponding parts have been assigned the 
same reference numerals. More speci?cally, the essential 
difference between the apparatus used for continuous ?ow 
operation and that used for batch operation is that both of 
the cribs in the latter are provided with discharge doors 
120 and 121 and the assemblies 20 and 22 are oriented 
differently from the arrangement described above. 

In the batch operation, assuming that the cribs 14 and 
16 are empty, granular material is simultaneously admitted 
to both of the cribs until a desired level is reached. To 
this end, the desired amount of material may be stored 
in ‘weight hoppers or skip buckets which are capable of 
supplying predetermined quantities of material to the cribs 
through conduits 118 and 119 indicated by dotted lines in 
FIG. 7. After the material has been mixed for a prede 
termined ‘time, the doors 120 and 121 are simultaneously 
opened to discharge the material from both of the cribs 
through openings 122 and 123. The discharge doors 120 
and 121 are preferably of the type disclosed and claimed 
in copending application Serial No. 704,528 filed concur— 
rently with this application and assigned to the same as 
signee as the present invention. Each of these doors, 

opening in the bottom 
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of the crib aligned with an opening in the side wall. 
Each door is pivotally supported upon the crib wall and 
can be moved to open position either by a power operated 
means or by a manually operated mechanism in order to 
permit discharge of material both through the opening 
in the bottom of the crib by gravity and through the open 
ing in ‘the side wall by centrifugal force. The material 
discharge from the cribs may either be collected by a 
suitable storage device or may be directed onto a con 
veyor. By the use of dual supply conduits and dual dis 
charge openings, the time required for charging and dis 
charging the mixing apparatus is maintained at a mini 
mum and a relatively large batch can be mixed in a very 
shont period of time. It ‘will be appreciated that the as 
semblies 20 and 22 are operated during the charging time 
and the discharging time as well as during the actual mix 
ing interval. 
The assemblies 20 and 22 in the batch operation are so 

related that the plows 5t} and 74 are at all times spaced 
apart, whereby each plow is able to transfer a consider 
able portion of the batch to the other crib. This is desir 
able since, during the batch operation, it is preferable 
that the material be moved back and forth between the 
cribs in order to achieve uniformity in the mixture in 
both of the batches. In any event, it should be observed 
that the ‘assemblies 20 and 22 rotate ‘within their respec 
tive cribs as described above and granular material builds 
up ahead of each of the plows 5t) and 74 during their 
rotation. The assemblies 20 ‘and 22 are so related that 
the outside plows 5t) and 74 are at all times spaced apart 
a maximum distance as ‘is best shown in ‘FIG. 7. More 
speci?cally, when the plow 74 is passing ‘through the com 
mon zone 39, the plow Sll‘ is moving adjacent to that por 
tion of the ‘wall 14a which is approximately 180° removed 
from the common Zone 30. In similar manner, when the 
assemblies ‘20 and 22 are each rotated through one-hair‘ 
revolution or 180° from the position shown in FIG. 7, the 
plow ‘56 passes through the common zone 30 while the 
plow 74 is located adjacent to the portion of the wall 163 
most remote from the common zone. 'Thus, the plow 74 
does not block movement of the granular material built 
up ahead of the plow 50 with the result that the latter 
material is freely transferred into crib 16 by centrifugal 
force when the plow 50 passes through the common zone 
3t} and, similarly, the material carried ahead of the plow 
74 is freely transferred by centrifugal force into crib 14 
when the plow 74 passes through the common zone 3%}. 
One or more adjustable deflector mechanisms like the 
mechanism 105 described above may be employed to con 
trol the transfer of material between the cribs. However, 
it will be appreciated that equal amounts of granular ma 
terial are preferably transferred between the two cribs so 
that the batches in the cribs remain substantially equal. 
The quality of the mixed granular material obtained 

from the batch operation is determined by the duration 
of the mixing operation. Hence, if it is desired to produce 
only slightly processed or mixed material, the granular 
material is mixed for only a short period of time. On 
the other hand, if it is desired to have highly processed 
or mixed material, the mixing period is extended. The 
duration of the mixing period is, of course, a function of 
the type of material being mixed. 

While particular embodiments of the present invention 
have been shown and described, it will be understood that 
many changes and modi?cations may be made and it is, 
therefore, intended by the appended claims to cover all 
such changes and modi?cations as fall within the true 
spirit and scope of the invention. 
What is claimed ‘as new and is desired to be secured by 

Letters Patent of the United States is: 
l. in a mixer for granular material, the combination 

of a ?rst crib for granular material and having a ?oor 
and a wall, a [plow] mixing assembly including a pin 
rality of plows and a plurality of mailers, said mullcrs 
each being positioned between adjacent plows, said ?rst 
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10 
mixing assembly being mounted within said ?rst crib for 
movement along the floor and adjacent to the wall, a 
second crib for housing granular material and having a 
floor ‘and a wall, a second [plow] mixing assembly in 
cluding a plurality of plows and r1 plurality of millions, 
said last-mentioned mullcrs each being positioned‘ be 
tween adjacent ones 0]" said last-mentioned plows, said 
second mixing assembly being mounted within said sec 
ond crib for movement along its floor and adjacent its 
wall, the walls of said cribs being provided with com 
municating openings, means joining said walls together 
adjacent said openings. a portion of the ?oors of said 
cribs adjacent said openings being swept by both of said 
[plows] mixing assemblies, a common drive source for 
rotating said ?rst [plow] mixing assembly to move it 
across said ‘?oor portion in order to cause a quantity of 
the material in the ?rst crib to be transferred into said 
second crib and for rotating said second [plow] mixing 
assembly to move it across said ?oor portion in order to 
pick up material on said ?oor portion and to cause a 
quantity of material in the second crib to be transferred 
to the ?rst crib so that at least a portion of the material 
is transferred back and forth between the cribs, and means 
selectively operable for permitting the latter [plow] 
tiring assembly to ‘be adjusted relative to the other 
[plow] mixing assembly, thereby to alter the operating 
characteristics of the mixer. 

2. in a mixer for granulated material the combination 
of a ?rst crib, a second crib in communication with said 
first crib, ?rst and second [plows] plow means respec 
tively located within said ?rst and second cribs for move 
ment thcrein, and means for rotating said [plows] plow 
means, said ?rst plow means passing through a portion 
of said second crib to cause material carried by the plow 
menus in the ?rst crib to be transferred into the second 
crib, said second plow means [positioned] being rotated 
relative to said ?rst plow means to pass through a portion 
of said ?rst Ecrib immediately after the passage of said 
?rst plow so] crib more closely after the passage of said 
?rst plow means than said second plow means moves 
after the passage of said first plow means so that a por 
tion of the material adjacent to the second plow means is 
prevented from flowing into the second crib by the ?rst 
plow means, at least a portion of the material is trans 
ferred back and forth between the cribs with a smaller 
quantity transferred from the second crib to the ?rst than 
is transferred from the ?rst crib to the second crib. 

3. A mixer for granular material comprising first and 
second cribs each having a side wall, sazid cribs being 
in communication through openings in their side Walls, 
an inlet for delivering granular material to said ?rst crib, 
an outlet in said second crib, a ?rst plow and mulling 
assembly rotatably mounted ‘within said ?rst crib and 
including a ?rst plow movable through a portion of said 
second crib, a second plow and mulling assembly ro 
tatably mounted within said second crib and including a 
second plow movable through a portion of the ?rst crib, 
means for driving ?rst and second assemblies in synchro 
nism to transfer at least a portion of said material back 
and forth between the cribs, and means [operable to con 
trol] controlling the relative quantities of material tranm 
fcrred between said cribs so that a large quantity of said 
material may be continuously moved from said ?rst crib 
to said second crib and a smaller quantity of material 
may be returned from said second crib to said first crib 
for mixing with the granular material entering through 
said inlet. 

4. In a mixer for granulated material the combination 
of a ?rst crib, a second crib in communication with said 
?rst crib, ?rst and second [plows] plow means respec 
tively located within said ?rst and second cribs for move 
ment therein, inlet means for admitting granular mate 
rial to the ‘first crib, outlet means in said second crib for 
discharging granular material, and means for rotating 
said [plows] plow means, so that said ?rst plow means 
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causes material to be transferred from said ?rst crib to 
said second crib, said second plow means being [posi 
tioned] rotated relative to said ?rst plow means to pass 
[immediately] more closely behind [said ?rst plow so 
that material adjacent to the second] said ?rst plow 
means than said second plow means moves after the pas 
sage of said ?rst plow means so that material adjacent 
to the second plow means is prevented from flowing from 
the ?rst crib to the second crib, whereby the material 
progresses continuously through the mixer through the 
inlet means, the ?rst crib, the second crib and the outlet 
means. 

5. In a mixer for granular material the combination 
of ?rst and second cribs for said granular material, means 
placing said ?rst and second cribs in communication, ?rst 
and second plow means respectively supported within 
and movable relative to said ?rst and second cribs, means 
for rotating each of the plow means in order to cause 
it to pass through a portion of the other crib to transfer 
granular material from the crib in which that plow means 
is supported to said other crib, thereby transferring said 
material back and forth between said cribs and mixing 
the granular material in the two cribs, and means [to con 
trol] controlling the amount of granular material trans 
ferred between said cribs. 

6. In a mixer for granular material the combination 
of ?rst and second cribs ‘for said granular material, means 
placing said ?rst and second cribs in communication, ?rst 
and second plow means respectively supported ‘within and 
movable relative to said ?rst and second cribs, means 
for rotating each of the plow means in order to cause it 
to pass through a portion of the other crib to transfer 
granular material from the crib in which that plow means 
is supported to said other crib, thereby mixing the granu 
lnr material in the two cribs, and de?ector means sup 
ported from at least one of said crib walls for adjusting 
the quantity of granular material passing between said 
cribs. 

7. The mixer of claim 6 wherein said de?ector means 
includes a plate pivotally mounted from at least one of 
said crib walls to be slightly spaced above said plow 
means. 

8. In a mixer for granular material, the combination 
0)‘ a ?rst crib for granular material, a second crib for 
housing granular material, the walls of said cribs being 
provided with communicating openings, means Joining 
said walls together adjacent said openings to form a pas 
sageway between said cribs, a ?rst mixing assembly in 
cluding a plurality of plow means and a plurality of mu! 
ler wheels, said muller wheels each being positioned 
between adjacent plow means, said ?rst mixing assembly 
being mounted within said ?rst crib for transferring a 
quantity of material from the ?rst crib to the second crib 
by centrifugal force, a second mixing assembly including 
a plurality of plow means and a plurality of muller 
wheels, said last-mentioned muller wheels each being po 
sitioned between adjacent ones of said last-mentioned 
plow means, said second mixing assembly being mounted 
within said second crib for transferring a quantity of ma 
terial from the second crib into said ?rst crib by centrif~ 
ugal force, and drive means for rotating said plow means 
so that at least a portion of the material is transferred 
back and forth between the cribs. 

9. In a mixer for granular material, the combination 
of a ?rst crib for granular material having a floor and a 
side wall, a concave ?rst plow having a leading radially 
outward edge close to the side wall of said ?rst crib and 
mounted within said ?rst crib for movement along the 
floor and adjacent to the wall, a convex second plow hav 
ing its leading edge spaced near the center of the crib 
and having its trailing edge radially displaced outwardly 
from the leading edge and spaced inwardly from the wall 
of the ?rst crib, a second crib for ‘housing granular ma 
terial and having a floor and a side wall, a concave third 
plow having a leading radially outward edge close to the 
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12 
side wall of said second crib and mounted within said 
second crib for movement along its floor and adjacent its 
wall, a convex fourth plow having its leading edge spaced 
from the center of the crib and having its trailing edge 
radially displaced outwardly from the leading edge and 
spaced inwardly from the side wall of said second crib 
and mounted within said second crib for movement along 
its floor, the wall of said cribs being provided with com 
municating openings, means joining said walls together 
adjacent said openings to form a passageway between said 
cribs, and a common drive source rotating said plows in 
their respective cribs. 

10. The combination as set forth in claim 9 above 
wherein said third and said fourth plows are oriented 
relative to said ?rst and said second plows to pass across 
said passageway immediately after the ?rst and third 
plows, respectively, so that a portion of the material ad 
jacent to the third and fourth plows, respectively, is pre 
vented from flowing into the second crib by said ?rst and 
said third plows, respectively. 

ll. In a mixer for granular material, the combination 
of a ?rst crib for granular material, a second crib for 
granular material, the walls of said cribs being provided 
with communicating openings, means joining said walls 
together adjacent said openings to form a passageway 
between said cribs, a ?rst mixing assembly including a 
plurality of plow means and a plurality of muller wheels, 
said muller wheels each being positioned between adjacent 
plow means, said ?rst mixing assembly being mounted 
within said ?rst crib for transferring a quantity of mate 
rial from the ?rst crib into said second crib, a second 
mixing assembly including a plurality of plow means and 
a plurality of muller wheels, said last-mentioned muller 
wheels each being positioned between adjacent ones of 
said last-mentioned plow means, said second mixing as 
sembly being mounted within said second crib for trans 
ferring a quantity from the second crib into the ?rst crib, 
drive means for rotating said mixing assemblies, and 
means selectively operable for permitting the mixing as 
semblies to be adjusted relative to each other to alter the 
characteristics of the mixer. 

12. In a mixer for granulated material, the combina 
tion of a ?rst crib, a second crib in communication with 
said ?rst crib, a ?rst mixing assembly including a plurality 
of plow means and a plurality of muller wheels, said 
muller wheels each being positioned between adjacent 
plow means, said ?rst mixing assembly being located 
within said ?rst crib for rotation within said crib, a sec 
and mixing assembly including a plurality of plow 
means and a plurality of muller wheels, said last 
mentioncd muller wheels each being positioned between 
adjacent ‘ones of said last-mentioned plow means, said 
second mixing assembly being located within said second 
crib for rotation within said second crib, inlet means 
for admitting granular material to said ?rst crib, outlet 
means in said second crib for discharging granular 
material, means for rotating both of said mixing assem 
blies to transfer at least a portion of said material back 
and forth between the cribs so that a relatively large quan 
tity of material is continuously moved from said ?rst 
crib to said second crib and a smaller quantity of mate 
rial is returned to said second crib from said ?rst crib 
for mixing with the granular material entering through 
said inlet, whereby the material progresses continuously 
through the mixer through the inlet means, the ?rst crib, 
the second crib, and the outlet means, and means selec 
tively operable for permitting the mixing assemblies to be 
adjusted relative to each other to alter the operating char 
acteristics of the mixer. 

13. In a mixer for granular material, the combination 
of a ?rst crib for granular material and having a ?oor 
and a wall, a second crib for housing granular material 
and having a ?oor and a wall, the walls of said crib being 
provided with communicating openings, means joining 
said walls together adjacent said openings, ?rst mixing 
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assembly including a plurality of plow means and a plu 
rality of muller wheels, said muller wheels each being 
positioned between adjacent plow means, said ?rst mixing 
assembly being mounted within said ?rst crib for move 
ment aIOng the ?oor and adjacent the wall for transfer 
ring a quantity of material from said ?rst crib into said 
second crib, second mixing assembly including a plurality 
of plow means and a plurality of muller wheels, said last 
mentioned muller wheels each being positioned between 
adjacent ones of said last-mentioned plow means, said 
second mixing assembly being mounted within said sec 
ond crib for movement along the floor and adjacent its 
wall for transferring a quantity of material from said sec 
ond crib to said first crib, a common drive source for 
rotating both of said mixing assemblies so that at least a 
portion of the material is transferred back and forth be 
tween the cribs, and means selectively operable for per 
mitting one mixing assembly to be adjusted relative to the 
other mixing assembly to alter the operating character 
istics of the machine. 

14. In a mixer for granulated material, the combina 
tion of a ?rst crib, a second crib in communication with 
said ?rst crib, ?rst and second plow means respectively 
located within said ?rst and second cribs for movement 
therein, and means for rotating said plow means to cause 
material carried by the first plow means in the ?rst crib 
to be transferred into the second crib, said second plow 
means being rotated relative to said ?rst plow means to 
pass more closely after the passage of said ?rst plow 
means than the ?rst plow means passes behind the second 
plow means so that a portion of the material adjacent to 
the second plow means is prevented front flowing into the 
second crib by the ?rst plow means, at least a portion of 
the material being transferred back and forth between the 
cribs with a smaller quantity transferred from the second 
crib to the ?rst crib than is transferred front the ?rst crib 
to the second crib. 

Or 
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15. In a mixer for granulated material, the combina 
tion of a ?rst crib, a second crib in communication with 
said ?rst crib, ?rst and second plow means respectively 
located within said ?rst and second cribs for movement 
therein, and means for rotating said plow means to cause 
material carried by the ?rst plow means in the ?rst crib 
to be transferred into the second crib, said ?rst and sec 
ond plow means being rotated unsymmetrically relative to 
each other so that said secOnd plow means passes behind 
said first plow means at a di?erent distance than the ?rst 
plow means passes behind the second plow means, at least 
a portion of the material being transferred back and forth 
between the cribs with a smaller quantity transferred front 
the second crib to the ?rst crib than is transferred 
from the ?rst crib to the second crib. 
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