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UNITED STATES 
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ATTRTION MIL, 

Richard G. Quehl, Minneapolis, Minn., assignor 
to The Strong-Scott Mfg. Co., Minneapolis, 
Minn., a corporation of Minnesota 

Application June 10, 1932, Serial No. 616,484 
9 Claims. 

This invention relates to attrition mills and has 
for a general object the provision of an attrition 
mill unit which is of compact and simplified con 
struction, is operative to grind and convey ma 
terial under treatment with the expenditure of a 
minimum amount of power, and which will also 
maintain the material under treatment extremely 
Cool. 
The invention relates more particularly to that 

type of attrition mill having a pair of co-operat 
ing grinding plates and it is another object of 
the invention to provide a mill of this type where 
in the elements necessary to the grinding, includ 
ing the motor means, and the blower elements 
necessary for the conveying away of the ground 
material, are combined as a single unit within a 
Single housing. 
An additional feature of the invention Con 

prises the provision of an annular Wall separat 
ing the grinding casing into two compartments 
and the provision of a set of fan blades on each 
Of the grinding plates, one set of said fan blades 
operating in one of the aforementioned compart 
ments and the other operating in the other there 
of. More specifically it is an object to provide 
Such a mill which will be automatically reversible 
Without mechanical change. 
Other objects of the invention, which include 

the provision of simplified means for quickly 
stopping operation of the feeder when necessary 
and the provision of simplified means for quickly 
Separating the attrition mill plates, will be ap 
parent upon a detailed study of the accompany 
ing dra WingS and Specification. When read in con 
junction. With the appended claims. 

In the drawings, which merely illustrate one 
embodiment of the invention, Figure 1 is a longi 
tudinal Wertical cross Section through an attri 
tion mill embodying the features of this inven 
tion; 

Figure 2 is a fragmentary enlargement show 
ing a horizontal croSS section through the mech 
anism for adjusting the clearance between the 
attrition mill plates and for quickly separating 
the same when necessary; 

Figure 3 is a CrOSS Section along the line 3-3 
of Figure 2 and shows the positions of the parts 
When the grinding plates are in proper relation 
for grinding; 

Figure 4 is a view similar to Figure 3 showing 
the relation of the parts when the grinding plates 
are separated; 

Figure 5 is a cross section along the line 5-5 
of Figure 1; 

(C. 83-8) 
Figure 6 is a cross Section along the line 6-6 

of Figure ; 
Figure 7 is a partial rear elevation with the 

Casing partly broken away to show the mecha 
nism for controlling the drive of the feeder, the 
parts being shown in position when the feeder 
is inoperative; 

Figure 8 is a view similar to Figure 7 showing 
the relative positions of the parts when the feeder 
is operative and being driven from the shaft of 
One of the attrition mill motors. 

Referring more particularly to the drawings, 
the numeral 2 designates generally a one-piece 
casting Which constitutes a support or base for 
the entire attrition mill unit. This base includes 
two imperforate side walls 4 and a pair of end 
Walls 6 each of which is provided with an air 
inlet opening 8 for a purpose later to be described, 
Mounted on top of the Support 2 are a pair of 
electric motors 0 and 2 each having a shaft 4 
and 6 upon which there is fixed a rotor 8 and 
20, respectively. The shaft 4 is mounted for ro 
tation in suitable ball bearings 22 and 24, each 
having an inner race fitting snugly in a reduced 
portion. Of the shaft. The Outer race of ball bear 
ing 22 is fixed in a suitable bearing support se 
cured to the top of the base 2. At one end of 
the shaft 4 there is fixed a grinding plate 26 
having the usual grinding element 28 secured 
thereto. Shaft 4 is not capable of longitudinal 
movement but is merely adapted to rotate in the 
position shown in Figure 2. 
The shaft 6 is mounted for rotation in suit 

able ball bearings 30 and 32 each having an inner 
race fitting snugly in a reduced portion of the 
shaft in a manner to prevent longitudinal move 
ment With respect thereto. The outer race of ball 
bearing 30 is slidable in a bearing 34 supported 
on top of the base 2 and the outer race of ball 
bearing 32 is mounted in a ring 36 which is slid 
able in the bearing 38, also fixed on top of the 
base member 2. Shaft 6 and its ball bearings 
are therefore longitudinally slidable as a unit. 
The ring 36 has secured thereto a cap 40 by 

means of Suitable bolts which co-operate With 
a shoulder formed in the ring 36 to hold ball 
bearing 32 against longitudinal movement with 
respect to this ring. The top of the cap has a 
recess formed therein for the reception of the 
enlarged head 42 of a threaded rod 44 having 
an Operating wheel 46 fixed thereto. The stem 
of the rod 44 passes through an opening in a 
disk 48 which is Secured to the cap 40 by means 
of Suitable bolts and which retains the head 
42 in the aforementioned recess. It will be ob 
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2 
served that the rod 44 and its head 42 are ca 
pable of rotation within this recess and with 
respect to the disk 48 but that rod 44 is in 
capable of longitudinal movement independently 
of the cap 40, and consequently of the ball bear 
ing 32 and the shaft 6. 
The outer end of the bearing 38 has bolted 

thereto a cap 50 which is provided centrally with 
a tubular extension 52 having its outer edge 
surfaces formed as cam surfaces as at 54. A 
cross member 56 is provided with an interiorly 
threaded opening engaging the threads formed 
upon the rod 44. Surrounding the rod 44 and 
Situated between Said CrOSS member 56 and the 
aforementioned tubular extension 52 there is a 
can member 58 having an operating handle 60 
and this member is provided at its edges with 
can surfaces co-operating with the surfaces 54 
of the tubular extension. The cross member 56 
has Secured at either end a rod or bolt 62 which 
extends through openings provided in ears 64 
and 66 formed integrally with the bearing men 
ber 38. Compression springs 68 are adjustable 
by means of the nuts 70 and serve to resiliently 
actuate the cross member 56 toward the central 
portion of the base member 2. 

It will be observed that longitudinal movement 
of the cross member 56 will result in Similar ion 
gitudinal movement of the shaft f6 which car 
ries a grinding plate 72 provided with a grinding 
element 4 for co-operation With the grinding 
element 28 of the grinding plate 26. Upon ro 
tation of the operating wheel 46 and consequent 
rotation of the threaded rod 44 it will be seen 
that the position of the grinding plate 72 with 
respect to the grinding plate 26 will be adjusted. 
When the desired adjustment is obtained it may 
be held by the lock nut 76 which is provided with 
an operating handle 78. 

If some hard material should by any chance 
get between the grinding plates, the plate T2 will 
be able to give because of the resilient connec 
tion described above. In the event it should be 
come necessary, however, to quickly separate the 
grinding plates it is simply necessary for the 
operator to rotate the operating lever 60 where 
upon the cam member 58 will engage the can 
surfaces 54 in a manner to push the rod 44 to 
the left, as will be evident from Figure 4, and 
consequently effect complete separation of the 
attrition mill plates. When normal operation is 
to be resumed it is simply necessary for the 
operator to return lever 60 to the position shown 
in Figure 3. This simplified and quickly Oper 
able means for effecting separation of the at 
trition mill plates is very useful whenever any 
large particles of foreign matter get between 
the plates, and enables Separation of the same 
instantaneously and before any real damage is 
done. 
The grinding plates 26 and 72 which are 

mounted on the ends of shafts 4 and 6 operate 
in a grinding casing generally designated at 8). 
The lower polition of this grinding casing is 
preferably formed integrally with the casting 
forming the base member 2 as will be evident 
from Figure 1. This grinding casing has side 
walls 82 and 84 and is provided adjacent its 
top with a discharge Spout portion 86. The side 
wall 82 has an air inlet opening having an air 
guiding ring 88 secured about its edges. This 
ring is of course Stationary and there is a large 
amount of clearance between the same and the 
shaft 6. The side wall 84 is also provided with 
an air inlet Opening which is substantially con 
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centric with the opening in the wall 82. An in 
let conduit 3 for the materia, which is to be 
ground is for ined of two similar castings bolted 
together, one of which is shown in Figure 1, and 
extends through this opening in the Wall 24. 
The discharge end of the inlet, conduit 99 lies 
adjacent a flanged ring 92 which is suitably 
bolted to the grinding plate 26 around the edges 
of its opening for admitting naterial to be 
ground, between the plates. A seal ring 84 pre 
vents leakage of the material in its passage from 
the conduit 9 to the grinding plates and a wiper 
95 which is secured to inlet conduit 9 is dis 
posed adjacent the joint formed at the Seal 
ring. The shaft is extends through an Opening 
provided in the walls of the conduit 93 as SCW in 
in Figure 1. Winich may ba suitably packed and 
it will be apparent that air may enter the grind 
ing casing through the Space between the COin 
duit 33 
The casing E3 is divided into two separate 

compatients S3 and 33 by means of the Sub 
stantially airinular wall () which is extended 
upwardly to similarly separate the discharge 
spout, as will be evident from Figures 1, 5 and 
6. This wall 33 is inct placisely intermediate 

the grinding plates so that Substantially all 
he ground material drops into compartment 
As SincWin in Figures 5 and 6 this wall 3 

:2:htially follows the Outlines of the grinding 
sing and discharge plate and is provided With 

a circular opening having a diameter slightly 
gireater than that of the grinding plates. The 
inner periphery of this opening lies adjacent the 
outer edges of the grinding plates. Each grind 
ing plate has secured thereto on the back there 
of adjacent, its Outer edge 2, Sct Cf Spaced fan 
blades, the set on the plate 72 being designated 

2 and the Set on the plate 35 being designated 
i. 
As shown in Figure 6 the plate 2S is annuliar 

in shape and is supported upon the shaft 4 by 
means of a spider 33 through which the in 
coming material to be ground passes. A pin is 

O 
i. 

s 
8. S 

C a. S 

extends tirai Sveisely a cross the botton of the . . 
Spout portion of the grinding casing and 
pivoted thereto a pair of flap members 3 and 

which are disposed in the compartments 33 
and 33 of the grinding casing, respectively. Each 
of these flap members may freely pivot on the 
pin 33 SO as to aSSume a position inclined to 
ward one side or other of the casing depending 
upon the direction of rotation of the grinding 
plate carrying the fan blades operating in the 
particula: coinpal'tinent in which the flap line 
be' is nn Gilted. These flap members are auto 
natically 'eversible upon reversal of the mill. 
At tila top of the iniet, conduit there is 

mounted a feed regulator generally designated 
at 92 of any desired type and this regulator is 
prefe:ably d:iven directly from one of the shafts 
4 and 3. As here shown, the shaft 4 has 

fixed at its oute end a pulley engaged by 
a beit i? also passing around a pulley : 3 
n2Ouiated lipon a Sihaft 2 which drives the feed 
regulato: E23. The belt 5 is so arranged that 
it Will slip inless tensioned by a suitable idler. 
It SOrnetimes happenS in the milling process that 
the I2ill Willi bacoine cinoked and upon the oc 
Cui'i'ence of tilis Candition it is desirable to be 
able to very quickly ende, tile feed regulator 
inoperative Ss) that it will not supply any addi 
bioiaal fead to the Inill. iii Order to enable the 
Operator to readily control the operation of tile 
feed feguiator there is provided at the control 

and the air inlet opening in the wall 54. 
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2,068,071 
end of the mill an operating lever 24 which 
is fixed to a rod 26 (Figure 2) which extends 
longitudinally of the mill adjacent to the outer 
end of shaft 4. The rod 26 has Secured there 
to a lever 28 (Figure 7) pivoted to a link 3) 
which is pivoted at its other end to the long arm 
of a bell crank lever 32. The short arm of this 
bel crank ever is pivoted to a link 34 which 
has its other end pivoted to the short arm of a 
bel crank ever 36. The long arm of the bell 
crank lever 36 carries an idler f38. Figure 8 
shows the position of these parts When the idler 
engages the belt and the feed regulator is in 
driving relation with the shaft 4 and Figure 
7 shows the position of the parts when the idler 
is disengaged from the belt so that the pulley 

4 does not, drive the belt and does not operate 
to drive the feed regulator. As will be evident 
from Figures 7 and 8, the parts are selectively 
held in operative or inoperative position by 
means of spring 29 which operates with a Sort 
of Snap action. 
The motors, grinding casing, inlet conduit 

therefor, and associated parts are all enclosed 
in what might be termed a main casing WhoSe 
lower portion is constituted by the Walls 4 and 
is of the base member 2. The upper portion of 
the casing is preferably Sectional and removable. 
It is substantially imperforate When assembled 
and fits Snugly with base member 2. This up 
per part of the nain casing has a top portion 
indicated at E3, Side portions indicated at 42 
and ends É5 and 46. It will be understood 
that any desired type of casing may be used So 
iding as the Inotors and grinding and blowing 
nechailisins are Substantially completely en 
cicSed, the air inlet openings of the main Casing 
oeing preferably so arranged with respect to the 
air inlet openings of the grinding Casing that 
the air draft induced by the fan blades will SWeep 
OWei and cool the motors. 

in operation the electric motors and 2 are 
Staited and Serve to rotate the grinding plates 
23 and 2 in opposite directions. As shown by 
the arrows in Figures 5 and 6, for example, the 
plate E3 may be rotated in clockwise direction 
icolkiing from the left in which case the plate 26 
would be operated in couinter clock Wise direction 
looking from the same side. If it be assumed 
that the plates have been properly Spaced by 
adjustinent of the operating Wheel AS and lock 
iing device , the operator may rove the lever 

into the position shown in Figure 8 and thus 
Set the feed regulator f 23 in operation. This 
i'egulator Will Supply material to the conduit 
93 and it, will be conducted therethrough to the 
Spider 6 of the plate 26 through which it will 
paSS to be ground between the grinding plates. 

na.Smuch as the wall () is not directly inter 
ii.ediate of the tWO grinding plates Substantially 
all of the material passing therebetween will fall 
into the compartnent 93 of the grinding casing. 
The rotation of the plate 72 which has the fan 
blades 32 secured thereto will set up an air cur 
rent, through the left hand air inlet opening 8 
of the hase member 2 and througin the opening 
in the Wall 82 of the grinding casing. This cur 
i'ent of air picks up the ground material and dis 
charges it through the space between the flap 
Ineber and the opposite wall of the discharge 
spout, as will be evident from Figure 5. The fan 
blades 5 which are fixed on the grinding plate 
SS Will draw air through the right hand air inlet 
opening 8 of the base member 2 and through the 
Space between the inlet conduit 93 and the open 

3 
ing in Wall 84. This flow of air will pass Out of 
the grinding casing between the flap raember 2 
and the opposite wall of the discharge Spout. It 
wili serve to pick up any ground particles that 
may have dropped into the conpartment 93 and 
Will further Serve to boost the flow of air and 
ground particles from the compartnet 9. Due 
to the arrangerient of the Wall 5 which cauSes 
most of the ground material to drop into the CGI?ir 
partment 96, all of the ground material is readily 
discharged irrespective of the fact that the con 
partrient 98 has a, Shaller air inlet opening than. 
compartment, 96 because of the presence of the 
inlet conduit 90. 

It will be seen that, the air which enters through 
the inlet operings 3 of the main base 3 SWeeps 
Over inctors 5 and 2 to cool the Sarae and also 
SWees directly against the griding plates in 
order to cool these elements. Consequently the 
inill is very cool during operation and the milled 
product obtained is also of a very desirable low 
temperature. The power required for the grind 
ing and for the conveying away of the ground 
laterial is rauch less than iii. Other Inis Wherein 

the high degree of cooling is not present, and 
Wherein separate bioWeir nearS aire used for cor 
Weying the ground naterial. 

Having now described my invention, what 
claim as new aid desire to Secre by lettei's Fat 
ent Of the United States is as follows: 

1. An attrition mill including, a pair of grid 
ing piates, a pair of electric hotoi's driving said 
grinding plates in opposed directions, ineas for 
Supplying laterial to be ground to said grinding 
plates, fan means for pneumatically conveying 
away the material ground by Said plates, and a 
main Casing, said grinding plates, electric notoi's 
and fail means being arranged together in a 
Single combined unit enclosed Within the main 
casing, said casing having air inlets for Supplying 
air to Said fan means, and the said notors being 
located in the path of air currents from said in 
letS to Said fan means whereby tie incorning air 
SWeeps Over said ring OS to cool the Sale in the 
course of its path to the far neans. 

2. An attrition inil including a pair cf grind 
ing plates, neans for driving said plates, in eans 
for Supplying material to be ground to Said plates, 
fan bladeS YOU Inted upon said lates for convey 
ing a Way the ground naterial, and a main casing 
enclosing said grinding plates and driving Ineans 
and forning therewith a single coinioined unit, 
Said Casing haWiig an air inet, si 
plying air to Said fan conveying means and the 

air currents fron Said inlet Oceiling to Said fan 
blades Whereby the icorning air Sweeps over Said 
driving healins to Cool the Saine in the 
its path to the fan blades. 

3. An attrition Iihili including 8, griding cas 
ing, an aihilliar Wall Sepairating said gasing into 
tWO COIn partne:ats, a pair of grinding plates 
nou ited for Operation in the opening in said ans. 
Illular Wail, a set of fail blades Secured to the back 
Of each of Said grinding plates, the set of fail 
blades Secured to Cine of Said grinding plates he 
ing disposed in O& Of the afoeinentio3d cor. 
partinents and the Set of fan lades Secured to the 
other grinding plate being dispased in the other 
of said compartments, in S for driving Said 
griding glates is opposed directicis, and ricais 
for supplying inateria, iO he grglid C the lates, 
said sets of fans being operative to produce air 
Currents for conveying aWay the groud insteria. 

4. An attrition mill including a grinding cas 
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4. 
ing, a pair of co-operating grinding plates mount 
ed for rotation therein, electric motor means for 
driving said grinding plates in opposed directions, 
an annular wall having its inner periphery adja 
cent the outer edges of said grinding plates and 
Separating said grinding casing into tWO Con 
partments, a plurality of fan blades secured to 
one of Said grinding plates and disposed within 
one of the aforementioned compartments, a plu 
rality of additional fan blades secured to the 
other of Said grinding plates and disposed in the 
other of said compartments, a discharge Spout 
formed at the upper portion of said grinding cas 
ing, and means for feeding material to be ground 
to Said grinding plates, each Of the Compartments 
of said grinding casing having an air inlet open 
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ing and said fan blades being adapted upon rota 
tion during operation of the mill to induce a flow 
of air through these openings for pneumatically 
conveying away the ground material through the 
discharge spout. 

5. An attrition mill including a grinding cas 
ing, a pair of co-operating grinding plates mount 
ed for rotation within said casing, means for 
driving said grinding plates in Opposite direc 
tions, an annular wall having its inner periphery 
adjacent the outer edges of said grinding plates 
and separating the grinding casing into tWO Com 
partments, a set of fan blades secured to the back 
of one of said grinding plates adjacent its Outer 
edge and located within one of Said compart 
nents, a second set of fan blades Secured to the 
back of the other of said grinding plates and be 
ing located in the other of said compartments, a 
discharge Spout formed at the upper part of Said 
grinding casing, a wall dividing said discharge 
spout into compartments forming continuations 
of said grinding casing compartments, a pair of 
flap members each pivoted in one of the com 
partments of said spout portion and being ar 
ranged to incline toward either side of the spout 
depending upon the direction of rotation of the 
fan blades operated in its particular compart 
ment, and means for feeding material to be 
ground to said grinding plates, Said grinding cas 
ing having air inlet openings through which cur 
rents of air are induced by said fan blades during 
operation of the mill to convey away the ground 
material, said flap members being operated to 
automatically pivot from one side to the other 
of the discharge spout upon reversal of the direc 
tion of operation of the mill, whereby said mill is 
automatically reversible without mechanical 
change. 

6. An attrition mill including a grinding casing, 
a pair of co-operating grinding plates arranged 
for rotation within the same, an annular Wall 
having its inner periphery adjacent the outer 
edges of said grinding plates and dividing the 
grinding casing into a first and a second compart 
ment, a conduit for conveying material to be 
ground to said grinding plates and extending 
through said first compartment, Said annular 
Wall being so arranged with respect to said grind 
ing plates that substantially all of the ground 
material drops from between the plates to the 
said second compartment, a first set of fan blades 
secured to the back of one of said grinding plates 
and being disposed in the first compartment, a 
second set of fan blades secured to the back of 
the other grinding plate and being disposed in 
the second compartment, and means for driving 
said grinding plates, each of the compartments 
of said grinding casing having an air inlet Open 
ing through which a flow of air is established by 
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the action of the aforementioned sets of fans dur 
ing operation of the mill, the flow of air induced 
by the set of fan blades operating in the Second 
compartment being adapted to pneumatically 
convey away substantially all the ground material 
and the flow of air induced by the fan blades op 
erating in the first compartment being adapted 
to boost the first mentioned flow of air. 

7. An attrition mill including a grinding casing, 
a pair of Co-operating grinding plates mounted 
for rotation within said casing, means for rotat 
ing the grinding plates, an annular Wall having 
its inner periphery adjacent the outer edges of 
the grinding plates and separating the grinding 
casing into two compartments, a conduit extend 
ing through One of Said compartments for con 
veying material to be ground to Said grinding 
plates, a discharge spout portion formed at the 
upper part of said grinding casing, a Wall separat 
ing said Spout portion into compartments forming 
continuations of the aforementioned compart 
ments of the main portion of the grinding cas 
ing, a pair of automatically reversible flap mem 
bers each pivoted in one of the compartments of 
said Spout portion, a set of fan blades mounted 
On the back of one of said grinding plates and 
located in one of said compartments, and a sec 
ond set of fan blades mounted on the back of the 
Other of said grinding plates and located in the 
other of Said compartments, the aforementioned 
annular Wall being SO arranged with respect to 
Said grinding plates that substantially all of the 
ground material drops into the compartment 
other than the one through which the conduit for 
incoining material extends, each of the compart 
ments of said grinding casing being provided with 
air inlet openings wherethrough the aforemen 
tioned sets of fans set up currents of air for pneu 
matically conveying away the ground material 
during the operation of the mill. 

8. An attrition mill comprising a grinding cas 
ing, a first grinding plate mounted for rotation 
Within said casing, fan members secured to the 
back of said first grinding plate, an electric 
motor for driving the same, a second grinding 
plate arranged for rotation within the grinding 
casing and co-operating with said first men 
tioned grinding plate, a second electric motor 
for driving the same, a second set of fan blades 
Secured to the back of the same, an annular Wall 
having its inner periphery adjacent the outer 
edges of Said grinding plates and dividing the 
grinding casing into a first compartment in 
which the fan blades on the first grinding plate 
are disposed and a second compartment in which 
the fan blades on the second grinding plate are 
disposed, said annular wall being so arranged 
With respect to the grinding plates that substan 
tially all of the ground material drops into said 
second compartment, a conduit for incoming 
material to be ground extending through said 
first compartment, and a main casing having air 
inlet openings and enclosing said motors and 
grinding casing, said first compartment having 
an air inlet opening about the edges of Said inlet 
conduit and said second compartment having an 
air inlet opening directly opposite said second 
grinding plate, said sets of fan blades being oper 
able to induce air currents through said inlet 
openings for pneumatically conveying away the 
ground material, the air inlet openings of the 
main casing being so arranged with respect to 
the air inlet openings of the grinding casing that 
the air currents flowing therebetween are caused 

O 

15 

20 

25 

30 

35 

40 

60 

75 



5 

O 

2,068,071 
to sweep over and cool the electric motors which 
drive the grinding plates. 

9. In an attrition mill, a grinding casing 
formed with a discharge spout, grinding ele 
ments disposed in the casing, means for selec 
tively rotating one of the elements in either di 
rection, fan blades fixed. On the rotating grind 
ing eleinent for creating a discharge blast, means 
for feeding material to be ground to the grinding 
elements, and a movable defection element dis 
posed in the discharge Spout, Said deflector being 

5 
movable between a first position in which it co 
operates with the Spout Walls to form a substan 
tially tangential discharge passageway for the 
ground material when said rotatable element is 
rotating in one direction and a Second position 
in which it cooperates with the Spout walls to 
form a Substantially tangential discharge pas 
sageway for the ground material when the ro 
tating plate is rotating in the opposite direction. 

RICHARD G. QUEEIL. 
O 


