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This invention relates to muller-agitators 
Which are used for the preparation of chemical 
mixtures or ceramic materials. It is of particu 
lar use in connection. With intimately mixing and 
nulling a plurality of ingredients to provide an 
evenly distributed mixture throughout the entire 
maSS of material being Worked. It may be emi 
ployed for mixing dry materials with one another, 
or the mixing of dry materials with liquids. An 
example of the mixture of dry material would 
be the preparation of foundry sand, while an ex 
ample of the mixing of dry materials with liquids 
would be the manufacture of battery paste from 
lead oxides and Sulphuric acid. 
An object of the invention is to provide a 

muller-agitator Which is adapted to null mate 
rials placed therein. While intensively stirring or 
mixing the materials. 

It is a further object of the invention to pro 
vide a muller-agitator wherein separate drive : 
neanS are provided for the muller and the agi 
tator. 
A still further object of the invention is to pro 

Vide driving means for the muller and for the 
agitator Which are entirely separate and inde- : 
pendent driving means, having no relation one 
With the other. 
A still further object of the invention is to pro 

Vide a driving means for the muller of a muller 
agitator Which is adapted to rotate the muller 
and the agitator in an orbital path within the 
mixing pan, and to provide an independent driv 
ing means for the agitator which will rotate the 
agitator about its own axis entirely independent 
of the rotation of the agitator in its orbital path. 
Another object of the invention is to provide 

a Wariable Speed driving means for rotating the 
agitator upon its own axis entirely independent 
of the means for rotating the agitator and the 
muller wheel about an Orbital path within the “ 
mixing pan. 
A still further object of the invention is to pro 

vide an independent driving means for the agi 
tator of a muller-agitator which is adapted to be 
suitably Supported upon the supporting means for 
the agitator and the mulling wheel and to be 
rotated thereWith when the agitator and muller 
are rotated in their orbital paths within the mix 
ing pan, Whereby a complete operable unit is ar 
ranged With independent drive means for orbital 
rotation of the agitator and axial rotation there 
of, the axial rotation being capable of being 
driven at variable speed. 
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invention Will be apparent from the drawings and 
from the description which follows. 

In the drawings: 
Figure l is a vertical cross-section of a muller 

agitator incorporating the features of this appli 
cation. 
Figure 2 is a plan view of the muller-agitator 

disclosed in Figure 1. 
In this invention a muller-agitator is provided 

With a mulling wheel and an agitating device 
which are adapted to be rotated Within a mulling 
pan in an orbital path around the central axis 
of the pan. The nulling wheel is provided for 
continuously compacting and mulling the mate 
rial which is stirred, or agitated, by the agitator, 
the mulling Wheel being supported a predeter 
mined distance from the bottom of the mulling 
pan to provide an arrangement which will pro 
duce greatest mulling action with a minimum 
grinding of the material Within the mixing pan. 
A Scraper is provided adjacent; the side wall of 
the mulling pan and is adapted to be rotated with 
the mulling wheel and agitator in order to re 
move material adhering to the side of the muller 
pan and direct the material into the path of the 
muller wheel and agitator. A combined scraper 
and plow is also provided and is adapted to be 
rotated with the agitator and the mulling wheel 
to lift material from the bottom wall of the mull 
ing pan and direct the same upwardly and out 
Wardly into the path of the mulling wheel and 
agitator. The Scraper, which is a part of the 
plow, is adapted to engage a central turret po 
Sitioned Within the mulling pan to scrape mate 
rial from the turret Wall and direct the material 
into the path of the mulling wheel and agitator. 
To be able to control the mixing of materials 

under various conditions, this invention provides 
a separate driving means for rotating the mulling 
Wheel and agitator in an orbital path around the 
central axis of the mulling pan from the driving 
means for rotating the agitator about its own 
axis While the agitator is being rotated in its 
orbita path. By providing separate driving 
means for the axial rotation of the agitator and 
for the orbital rotation of the mulling wheel and 
agitator, it is possible to vary the speed of rota 
tion of either of the driving means. An arrange 
ment of this type permits the speed of rotation 
of each of the devices to be varied during the 
process of mixing and mulling to obtain best 
results for the materials being mixed and mulled. 

In this invention a mulling pan O is provided 
with a bottom wall and a vertical side Wall 2. 

Further objects and advantages of the present 55 The mulling pan is circular and the side thereof 



2 
is arranged substantially at right angles to the 
bottom Wall . The bottom wall f is provided 
with a wear-resisting plate 3 against which the 
material is pressed by the mulling Wheel of the 
apparatus, and upon which the plow of the ap 
paratus rides to Scrape materials therefron. The 
bottom Wall of the mulling pan is provided 
with supporting brackets is depending from the 
bottom face of the wall and which support the 
bearings 5 for a drive shaft f8 which is jour 
naled therein. The drive shaft 6 is connected to 
a suitable source of power, which source may be 
either a constant speed source or a variable speed 
source, whereby the drive shaft 6 is caused to 
transmit either a constant or a variable Speed 
to a bevel gear 7 mounted thereupon. The bevel 
gear 7 engages a corresponding bevel gear 8, 
mounted upon a drive shaft 9 which extends up 
wardly through the bottom wall f of the mulling 
pan and is positioned at the central axis of the 
mulling pan. 
A cross head 2) is splined or keyed to the drive 

shaft 9 and is rotated theireWith. A turret 2 
Surrounds the drive shaft 9 and is concentric 
with the central axis of the mulling pan and the 
drive shaft 9, the turret protecting the axle 
bearings and thrust bearings for the drive shaft 
9. The shaft 9 supports the cross head 28 

thereupon in a suitable manner to permit rota 
tion thereof. The cross head 29 is provided with : 
a flanged skirt 22 which extends downwardly 
around the turret 2 and prevents material from 
entering the interior of the turret. 
A mulling Wheel 25 is journaled upon an axle 

26, which axle is Supported by an arm 2 ex 
tending from a bearing support 28. The bear 
ing support 28 is journaled upon a pin 29 ex 
tending horizontally through the cross head 20. 
The arrangement of the bearing 28 upon the pin 
29 is such that the mulling wheel 25 is permitted 
vertical movement with respect the bottom of 
the mulling pan, being pivoted about the pin. 29. 
The arm 27 is provided with an extension 30 
which engages a shoulder 3, positioned upon the 
cross head 22. The extension 3 of the arm 27, 
when in engagement with the shoulder 3, pre 
vents the nulling wheel from engaging the wear 
resisting plate 3 even though there is no ma 
terial Within the mixing pan (). The position 
of the mulling wheel adjacent the wear-resisting 
plate 3 can be made to be adjustable to meet 
varying quantities of material which may be 
mixed within the mulling pan. In the latter in 
stance the extension 30 of the aim 2 would be 
nade adjustable with respect the shoulder 3. 
The agitator 4 is also supported from the 

cross head 20. The agitator support consists of 
a bracket 4 extending from the cross head 20 
and upon which a bearing block 42 is suitably 
mounted. The bearing block 42 is arranged in 
a vertical position so that the agitator drive shaft 
43 journaled therein, will cause the agitator 4) 
to rotate in such a manner that a plurality of 
fingers 44, extending downwardly therefrom, will 
rotate in a plane Substantially parallel to the 
bottom Wall f of the mulling pan. The agitator 
consists of a bar 45 to which a plurality of fin 
gers 44 are secured in a depending relation there 
from and are spaced substantially equidistant on 
both sides of the drive shaft 43 to which the 
agitator 40 is attached. The drive shaft 43 ex 
tends through the bar 45, which is keyed thereto. 
A collar 4S is secured to the drive shaft 43 to 
prevent the bar 45 and fingers 44, comprising 
the agitator, from falling downwardly into en 
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gagement with the bottom wall of the mixing 
pan. The drive shaft 43 is further provided with 
thrust collars 47 and 48 which prevent the drive 
shaft from moving longitudinally within the bear 
ing SUppOrt 2. 
As thus far described, it can be seen that when 

the drive shaft 6 is rotated by its suitable power 
Source the shaft 9 will be rotated, thereby driv 
ing the cross head 20 upon which the mulling 
wheel 25 and agitator 4 are supported. The 
axis of rotation of the agitator 40 and the lon 
gitudinal axis of the nuing wheel 25 are Sub 
stantially equidistant from the drive shaft, 
whereby the nulling wheel and the agitator are 
rotated in an Orbital path within the mulling 
pan f and follow substantially the same path. 
The arrangement is such that the nulling wheel 
25 Will compact and mull the material against 
which it presses in a vertical direction due to its 
pivotal mounting upon the pan. 29. The null 
ing action will then be broken up by the agita 
tor 48 which follows in the Sane path and is 
rotated upon its axis by the drive shaft 43. 

intermediate the mulling Wheel and agitator 
is provided the combined plow and scraper 50 
and the Scraper 5. A bracket 52 extends from 
the Cross head 2 and upon which the Scraper 5 
is mounted, the Scraper being adapted to engage 
the side Wall 2 of the mulling pan f O. This 
Scraper 5 is positioned at a reclining angle with 
respect the wall 2 of the mixing pan, whereby 
the material removed from the wall 2 when the 
scraper 5 is rotated by means of the cross head 
23 will be directed into the path of rotation of 
the mulling wheel 25. This scraper also engages 
a portion of the bottom wall which lies ad 
jacent the side wall í 2. 
A Supporting bracket 52 extends from the cross 

head 5) and is provided with a vertically de 
pending arm 53 attached thereto by means of 
bolts 54. The lower end of the arm 53 carries 
the combined plow and scraper 5. The plow 
scraper is provided with a vertical edge 55 which 
engages the vertical wall of the turret 2 ?, re 
moving material therefron and directing the 
same outwardly into the path of travel to agita 
tor 40. The curve of the plow-scraper is reverse 
to the direction of rotation of the agitator 40, 
whereby the material renoved from the turret 
Wall 2 and whereby material removed from the 
bottom wall i { by the plow edge 56 will be di 
rected outwardly into the path of travel of the 
agitator 40. Further, the plow edge 56 will lift 
material from the bottom wall of the mixing 
pan and direct the same into the mixing fingers 
44 of the agitator 0. 
The agitator 40 is provided with an independ 

ent source of power for axially rotating the same 
whereby the agitator is not dependent upon the 
Source of power for the orbital rotation of the 
agitator and whereby the orbital and axial speeds 
of rotation inay be varied at will. An electric 
motor 60 is provided as the prime mover for the 
drive shaft 43 of the agitator 4). The electric 
motor 60 is drivingly connected to the drive shaft 
43 through a speed reducing mechanism 6 from 
which a driving shaft 62 extends. A coupling 
device 63 is provided between the driving shaft 
62 from the speed reducing mechanism 6 and 
the drive shaft 43 of the agitator 49 to permit 
the electric motor 60 and the Speed reducing 
mechanism 6 to be removed from the apparatus. 
The electric motor 60 is supported upon a plat 

form 63 which in turn is supported by the brack 
5 ets 65 and 66 which extend upWardly from the 
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cross head 20. The bracket 65 is retained upon 
the cross head 20 by the agitator mounting 
bracket 4 and the bearing support 42, the bolts 
6 extending through suitable flanges upon the 
supports 4 and 42 to secure the bracket 65 
therebetween. The bracket 66 may be bolted 
directly to the cross head as at 68. 
There is also a container 69 positioned upon 

the platform 64 from which ducts 70 extend 
downwardly into the mixing pan. The container 
69 and the ducts 70 are provided for the purpose 
of arranging means for distributing liquids to 
materials placed Within the mixing pan, and pre 
vent the liquids from entering or distributing 
over the upper ends of the turret 2 and protect 
ing skirt 22 to eliminate the possibility of liquids 
passing through the turret. 
The electric motor 68, driving the agitator 49 

through the gear reducing device 6, is adapted 
to cause the agitator 40 to rotate a plurality 
of times upon its own axis while it is being re 
Wolved in an orbital path. Within the mixing pan 

9. When the mulier agitator is in operation the 
mulling wheel 25 and the agitator 40 are being 
rotated in an orbital path around the turret; 2 
by means of the drive shaft 9 through means of 
the cross head 2. The scraper 5 and the plow 
scraper 5. Will also be rotated at this same time. 
While the nulling wheel, the agitator, the scraper 
and the plow-scraper are being orbitally rotated 
within the muller agitator, the agitating device 
4 will be axially rotated by means of the elec 
tric motor 69, whereby the agitating device 40 
may be rotated at any speed desired during the 
process of nulling and mixing the ingredients 
within the mixing pan. 9. 
By the arrangement of this invention, it is 

possible to change the Speed of orbital rotation 
of the muller wheel and the agitator, and the 
axial speed of the agitator independently dur 
ing any part of a mixing process. For various 
materials and for Various mixing processes the 
speed of the agitator may be desired to be varied 
according to the ingredients being added and 
the speed with which the ingredients are to be 
admixed with the ingredients already in the 
mixing pan. 
While it is to be understood that an independ 

ent electric motor is the preferred way in which 
to provide an independent source of power by 
which the axial rotation of the agitator may be 
varied in its speed of rotation, yet it is not to be 
considered that this application is to be so lim 
ited thereby, but that other forms of independ 
ent drive means can be used for causing axial 
rotation of the agitator independent from the 
driving means causing orbital rotation thereof. 
Further, the independent drive source for axial 
rotation of the agitator may be either a constant 
speed source of power or a variable speed source 
according to the needs for driving the agitator. 

Having thus fully described my invention, what 
I claim as new and desire to secure by Letters 
Patent, is: 

1. In a muller-agitator, a mulling pan, a mull 
ing wheel freely rotatable upon a supporting axis 
therein, an agitator assembly positioned within 
said pan and supported by a freely rotatable axis, 
means for supporting said agitating assembly 
and said mulling wheel in operative relation to 
the bottom Wall of said pan, means for rotating 
said supporting means to orbitally rotate said 
agitator and said mulling wheel, and an inde 
pendently operable prime mover diriVingly con 
nected to said agitator for rotating said agitator 
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assembly upon its own axis independently of 
said orbital rotation to intensely mix material 
in said pan. 

2. In a muller-agitator, a mulling pan, a mull 
ing wheel freely rotatable upon a supporting axis 
therein, an agitator assembly positioned within 
said pan and supported by a freely rotatable 
axis, means for supporting said agitating assem 
bly and said mulling wheel in operative relation 
to the bottom wall of said pan, means for rotat 
ing said supporting means to orbitally rotate said 
agitator and said mulling wheel, and an inde 
pendently operable prime mover drivingly con 
nected to said agitator supported upon said sup 
porting means for rotating said agitator assem 
bly upOn its own axis independently of said 
orbital rotation to intensely mix material in said 
Oal. 
3. In a muller-agitator, a mulling pan, a mull 

ing wheel freely rotatable upon a supporting axis 
therein, an agitator assembly positioned within 
Said pan and supported by a freely rotatable axis, 
means for supporting said agitating assembly 
and Said mulling wheel in operative relation to. 
the bottom Wall of said pan, means for rotating 
said supporting means to orbitally rotate said 
agitator and said mulling wheel, and an inde 
pendently operable electric motor drivingly con 
nected to said agitator Supported upon said sup 
porting means for rotating said agitator assembly 
upon its own axis independently of said orbital 
rotation to intensely mix material in said pan. 

4. In a muller-agitator, a mulling pan, a mull 
ing Wheel positioned therein, an agitator assem 
bly positioned within said pan, a cross head, 
means extending from said cross head for ro 
tatably supporting said agitating assembly, 
means extending from said cross head upon 
which said mulling wheel is rotatably supported, 
an independent prime mover carried by said cross 
head and drivingly connected to said agitator as 
Sembly, and means for rotating said cross head 
to cause Said agitating assembly and said muller 
to rotate in an orbital path within said mulling 
pan While said independent prime mover pro 
Vides independent axial rotation of said agitating 
aSSembly. 

5. In a nuller-agitator, a muling pan, a muli 
ing wheel freely rotatable upon a supporting axis 
therein, an agitator assembly positioned within 
said pan and supported bya freely rotatable axis, 
means for supporting said agitating assembly 
and Said mulling wheel in operative relation to 
the bottom wall of said pan, means for rotating 

i; Said Supporting means to orbitally rotate said 
agitator and said mulling wheel, and an inde 
pendently operated prime mover capable of speed 
variation drivingly connected to said agitator as 
Sembly to axially rotate the same while said 
assembly is rotated orbitally by said supporting 
means to intensely mix material in said pan at 
varying speeds of agitator rotation. 

6. In a nuller-agitator, a mulling pan, a mull 
ing Wheel freely rotatable upon a supporting axis 
therein, an agitator assembly positioned within 
Said pan and supported by a freely rotatable axis, 
means for Supporting said agitating assembly 
and said mulling wheel in operative relation to the 
bottom Wall of said pan, means for rotating said 
supporting means to orbitally rotate said agitator 
and Said mulling wheel, and an independently 
Operable prime mover capable of speed variation 
drivingly connected to said agitator assembly 
through speed reducing means to axially rotate 

5 Said assembly while said assembly is rotated 
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orbitally by said supporting means to intensely 
mix material in said pan at varying Speeds of 
agitator rotation. 

7. In a muller-agitator, a mulling pan, a turret 
for rotationally supporting a cross head cen 
trally within said pan, a mulling Wheel carried 
upon one side of said cross head upon an axis 
substantially parallel to the bottom wall of said 
pan, an agitating assembly carried upon said 
cross head and arranged angularly from Said 
wheel, said assembly comprising a plurality of 
vertically aligned fingers attached to a rotatable 
head carried by said cross head upon an axis to 
permit said fingers to rotate in a plane parallel 
to the bottom wall of said pan and encompass a 
mixing area between said turret and the Side Wall 
of said pan, a scraper and a plow carried by Said 
cross head for removing material from said walls 
of said pan and from said turret and for lifting 
material from the bottom of said pan, means for 
rotating said cross head, and an independently 
operated prime mover drivingly connected to Said 
agitator assembly to axially rotate the same 
while said assembly is rotated orbitally by said 
cross head to produce an intensive mixing of 
material in said pan. 

8. In a muller-agitator, a mulling pan, a turret 
for rotationally supporting a cross head centrally 
within said pain, a mulling wheel carried upon 
one side of said cross head upon an axis sub 
stantially parallel to the bottom Wall of Said pan, 
an agitating assembly carried upon said CrOSS 
head and arranged angularly from said wheel, 
said assembly comprising a plurality of vertically 
aligned fingers attached to a rotatable head car 
ried by said cross head upon an axis to permit 
said finge's to rotate in a plane parallel to the 
bottom wall of said pan and encompass a mixing 
area, between said turret and the side Wall of 
said pan, a scraper and a plow carried by said 
cross head for removing material from said Wall 
of said pan and from said turret and for lifting 
material from the bottom of said pan, means for 
rotating said cross head, and an independently 
operated variable speed driving means drivingly 
connected to said agitator assembly to produce 
an intensive mixing of material in said pan at 
various rotative speeds of said agitating 
assembly. 

9. In a muller-agitator, a mulling pan, a turret F. 
for rotatably supporting a cross head centrally 
within said pan, a mulling wheel carried by said 
cross head upon an axis substantially parallel to 
the botton wall of said pan, means extending 
from said turret for freely rotatably supporting i 
an agitating assembly upon a substantially Ver 
tical axis, said assembly comprising a plurality 
of vertically aligned fingers attached to a ro 
tatable head carried upon said axis to permit said 
fingers to rotate in a plane parallel to the bottom 
wall of said pan and encompass a mixing area. 
between said turret and the side Wall of Said pan, 
a scraper and a plow carried by said Cross head 
for removing material from said walls of Said pan 
and from said turret and for lifting material 
from the bottom of said pan, means for rotating 
said cross head, and means carried by Said CrOSS 
head for supporting an independently operated 
prime mover mounted above said cross head and 
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carried thereby during rotation thereof, said 
prime mover being drivingly connected to said 
agitator assembly to independently axially rotate 
the same while said assembly is rotated orbitally 
by said cross head. 

10. Ein a muller-agitator, a mulling pan, a, tur 
ret for rotatably Supporting a cross head cen 
trally Within said pan, a mulling wheel carried 
by Said croSS head upon an axis substantially 
parallel to the bottom Wall of said pan, means 
extending from said turret for freely rotatably 
Supporting an agitating assembly upon a sub 
stantially vertical axis, said assembly compris 
ing a plurality of vertically aligned fingers at 
tached to a rotatable head carried upon said axis 
to permit Said fingers to rotate in a plane parallel 
to the bottom Wall of said pan and encompass a 
mixing area, between said turret and the side 
Wall of said axis, a scraper and a plow carried by 
said croSS head for removing material from said 
Walls of said pan and from said turret and for 
lifting material from the bottom of said pan, 
means for rotating said cross head, and means 
carried by said cross head for supporting an in 
dependently operated variable speed prime mover 
mounted above said cross head and carried 
thereby during rotation thereof, said prime 
nover being drivingly connected to said agitator 
assembly to independently axially rotate the 
same while said assembly is rotated orbitally by 
Said CrOSS head. 

11. In a muller-agitator, a mulling pan, a tur 
ret for rctationally supporting a cross head cen 
tirally Within said pan, a mulling wheel carried 
by Said croSS head upon an axis substantially 
parallel to the bottom wall of said pan, an agi 
tating assen?ibly comprising a plurality of ver 
tically aligned fingers attached to a rotatable 
head carried by said cross head upon an axis to 
permit said fingers to rotate in a plane parallel 
to the bCttom Wall of said pan, a scraper and a 
ploW carried by said cross head for removing 
material from the Wall of said pan and from said 
turret and for lifting material from the bottom 
of Said pan, means for rotating said cross head, 
an independently operated prime mover driv 
ingly connected to said agitator assembly to inde 
pendently axially rotate the same while said as 
Sembly is rotated orbitally by said cross head, 
and coupling means drivingly connecting said 
prime novel to said assembly to permit discon 
nection of said prime mover from said agitator 
assembly. 

12. In a muller-agitator, a mulling pan, a 
mulling wheel positioned therein, an agitator as 
Sembly positioned Within said pan, means for 
Supporting Said agitating assembly and said 
nulling Wheel in operative relation to the bottom 
Wall of Said pan, means for rotating said sup 
porting means, an independently operable prime 
novel drivingly connected to said agitator assem 
bly through speed reducing means to independ 
ently axially rotate said assembly while said as 
Sembly is rotated orbitally by said supporting 
means, and coupling means interposed between 
Said Speed reducing means and said agitator as 
Sembly to permit disconnection of said assembly 
from said prime mover. 

BRUCE L SIMPSON. 


