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Patented Nov. 20, 1945 2,389,505 

UNITED STATES PATENT OFFICE 

John R. Hall, Chicago, Ill., assignor to interna 
tional Harvester Company, a corporation of New 
Jersey 

Application October 29, 1943, serial No. 508,149 
(C1. 241-256) - 

is affixed to a control handle 34 by means of a 
16 Claims, 

This invention relates to a new and improved 
grinding mill and more particularly to a grinding 
mill of the plate type. 
One of the principal objects of this invention is 

to provide equal pressure throughout the entire 
annular Surface of the grinding plates. 
An important object of this invention is the 

prevision of a grinding plate adjustment means 
in a grinding mill. 
Another and further important object of this 

invention is to provide a single control member 
for effecting a Wernier adjustment of the grinding 
plate separation, and by a further movement of 
the control member to effect a full separation of 
the grinding plates. - 
Other and further important objects will be 

come apparent from the disclosures in the fols 
lowing Specification, and accompanying drawing, 
in which: 

Figure 1 shows a vertical Sectional view of a 
grinding mill; and 

Figure 2 is a detail of a front view of the device 
show in Figure 1. : 
As shown in the drawing, the reference numeral 
indicates generally a housing for the grinding 

nail with portions of the entrance for the mate 
rial to begiQund omitted, as they form no part of 
the present invention. A grinding mill of this 
type employs a hopper, not shown, for the en 
trance of feed or the like, and at the base of the 
hopper is positioned an auger 2, which extends 
from the hopper to the section 3 of the housing, 
which section encloses the grinding plates and 
6. The plate 4 is stationarily fixed within the 

casing 3, whereas the plate 6 is rotatable and 
adjustable toward and away from the plate 4, 
depending on the fineness of grind required. 

he auger or worn 2 is driven by the drive 
shaft , which also imparts rotation to the plate 
6. The drive for this plate 6 is accomplished 

through its hub 8, which is keyed to an exten 
sion 9 of the shaft. . 
Surrounding the hub 8 of the plate 6 is the 

inner race 2 of a bearing 22. The bearing 22 is 
preferably gof the ball type and is equipped with 
an annular Series of balls 23, which are allined 
Within an annular groove 24 in the inner race 2 
and within the groove 26 of an outer race 27. 
This outer race 27 is supplemented by a super 
imposed sleeve 28 which extends in a rightWard 
direction where it abuts the disk-like member 29. 
This disk member 29 has a central aperture 3, 
which is threaded for reception of the threaded 
bolt-32. The bolt 32 naay be of numerous forms, 
but as shown is of the eye type at 33, wherein it 

O 

cross-shaft 36 extending through the eyepf the 
bolt 32. It is guite evident, therefore, that rotar 
tion of this control handle 34 will cause rotation 
of the eye bolt 32 Which will cause an axial move 
ment of the plated 6 with respect to the plate 4. 
through sliding movement of the ball bearing 22 
Within a circular bearing 3. Within the housing 
ff. A. bowed leaf spring 4f maintains the plate 
6 in as close relationship with the plate 4 as is 

permitted by the position of the disk 29 through 
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the bearing inner race 2 contacting a shoulder 
53 in the hub i8. The threads on the eye bolt 32 
are rather Small, and it is possible to effect a 
Vernier adjustinent of the plate its in its relation 
to the stationary plate. Rotation of the eye bolt 
32 in a clockwise direction, as viewed in Figure 2, 
Will tend to draw the disk 29 toward the housing 
38 whereupon the spring 4 will be limited in its 
range of movement. There is no positive with 
drawing of the plate 6 from its place closely 
adjacent the plate 44, but the spring 4 can no 
longer hold then close together, and it will be 
understood that when material is being ground, 
such material will cause the plates to separate 
their maxianum distance as allowed by the posi 
tion of disk 29. Conversely, when the eye bolt is 
rotated counterclockwise, as viewed in Figure 2, 
the disk 29 will be separated a greater distance 
from the housing 38 and thereby permit the 
spring to force the plate 16 closer to the plate f4 
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as previously explained. Further, the face of the 
auxiliary housing 38 may be calibrated so that a 
definite rotational movement of the handie 34 
Will automatically bring about a predetermined 
Separation of the plates 4 and 6. This calibra 
tion may be in fractions of an inch or may pos 
sibly just state "fine' or "course,' as shown in 
Figure 2, depending upon the direction of rota 
tion. The arrows 40 indicate the proper direction 
of rotation to accomplish such fine or coarse 
grinding. . . . -... . 
The control handle 34 has an eccentric periph 

ery or can at 39 about the connecting shaft. 36. 
Movement, therefore, of the control handle 34 in 
a clockwise direction, as Viewedi Figure is of the 
dra Wing, Will cause aiian ediate and full release 
of the adjustable plate 6 by pulling of the leaf 
Spring 4 by the disc 29 against the housing 38. 
This is a Safety feature When it is desired to 
quickly release the Spring feasion on the grinding 
plates 4 and 6. It is possible that there may be 
Occasions when it is desired that grinding of the 
material may be stopped immediately, and it is at 



... ." 

that time that the control handle 34 is swung 
through its second range of movement. 
The bowed leaf spring 4f backs up the disk 

member 29 and exerts a pressure thereon to main 
tain the plates 4 and 6 in yielding relationship. 
This spring 4 has a central aperture, as shown at 
42, for passage of the eye bolt 32. Adjustment of 
the tension of the spring 4 is obtained by ad 
justment bolts in the housing shown at 43 and 
44 at the extreme ends of the Spring 4. 
bolts 43 and 44 are equipped with lock nuts 46 

e. 

3. 
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and 47 and bolt heads 48 and 49. It is obvious. 
that increased pressure on the Spring 4 will nec 
essarily entail a greater pressure between the 
plates before they will yield, and likewise a re 
duced pressure on the spring 4f permits separa 
tion of the plates 4 and 6 upon Some lesser ap 
plication of force. 

4 and 6 at their wide annular mouth. 5 and 
proceed inwardly toward the restricted throat 
portion 52, whereupon it is either necessary that 
the plates yield in a separation novement or that 
the-plates be broken. . This leaf spring 4 permits 
yielding of the grinding plates to the point where 
the spring will contact the housing 38. The leaf 
spring, 4 provides a symmetrical application of 
pressure upon the disk-like member 29, which in 
turn transmits force to the Supplemental outer 
race 28 and down through the bearing 22 to the 
inner race. 2 which abuts the shoulder 53 in the 
plate hub 8. . . s 
A fan 54 is integral with the plate 6 and con 

centric therewith. This fan 54 acts to carry the 
ground material exiting from the Outer peripher 
ies of the plates 4 and 6 to an elevator or the 
like, not shown, whereupon it is fed to some 
receptacle. Y : ... 

A U-shaped bracket 56 has an aperture 57 for 
passage of the eye bolt 32 and a second threaded 
aperture at 58 for the insertion of a lock pin 59. 
The sides of the U bracket 6 and 62 enclose the 
control handle 34 and prevent turning of the han 
dle separately from the U bracket. A series of 
holes 63, positioned in a circle concentric with the 
eye bolt 32 in the face of the housing 38, is 
adapted to receive the lock pin 59. It will be ap 
parent that the bracket 56 may be set at any posi 
tion in the holes 63, and that, therefore, the con 

50 trol handle 34 can likewise be set and fixed at any 
desired position. In this manner the plate sepa 
ration may be adjusted, and once adjusted it can 
not become maladjusted by slipping or unwar 
ranted handling. 

It is obvious, of course, that numerous changes 
and details of construction could be made, and it 
is intended that the scope of the invention be de 
termined only by the appended claims. 
What is claimed is: . . . Y. s 

1. In a grinding mill having a housing, a driv 
ing shaft in Said housing, a pair of grinding plates, 
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It is entirely possible that a 
stone or the like may gain entrance to these plates 
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2,389,505 ... . . . . . . . . . . . . . 
and adapted to exert an end pressure against said 
bearing, said bearing in turn effecting an end 
pressure on Said plates. 

3. In a grinding mill, a driving shaft, a pair of 
grinding plates, one of said plates having a hub 
slidably keyed to said driving shaft, a bearing for 
said driving shaft superposing said hub and en 
gaging a shoulder on the inner side of said hub, 
and a leaf spring engaging said bearing on the 
outer side, whereby force is transmitted through 
the bearing and hub shoulder to the plates. 
. 4. In a grinding mill, a driving shaft, a pair of 
grinding plates, one of said plates having a hub 
'slidably keyed to said driving shaft, a bearing for 
said driving shaft superposing said hub and at its 
inner end engaging a shoulder on said hub, a leaf 
Spring engaging the outer side of said bearing, and 
means for equally adjusting the tension on said 
leaf spring. 

5. In a grinding mill, a driving shaft, a pair of 
grinding plates, one of said plates having a hub. 
slidably keyed to said driving shaft, a bearing for. 
Said driving shaft Superposing said hub and at 
its inner end engaging a shoulder on said hub, a 
leaf Spring engaging the outer side of said bear 
ing, means for equally adjusting the tension on 
Said leaf Spring, and means for limiting move 
ment of Said Spring. . . . . . . 

6. In a grinding mill, a driving shaft, a pair 
of grinding plates, one of said plates having a 
hub slidably keyed to said driving shaft, a bear 
ing for Said driving shaft superposing said hub. 
and at its inner end engaging a shoulder on said: 
hub, a leaf Spring engaging the outer side of: 
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one of said plates having a splined hub engaging 
a Splined portion. On Said driving shaft, a bearing 
for said driving shaft slidably mounted in said 
housing and cooperatively engaging said hub, and 
a flat. Spring adjustably mounted in said housing 
and adapted to exert pressure against the Outer 
end of Said bearing. 

2. In a grinding mill having a housing, a driv 
ing shaft in Said housing, a pair of grinding plates, 
one of Said plates having a splined hub engaging 
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a Splined portion on Said driving shaft, a bearing . 
for said driving shaft slidably, mounted in said 
housing and cooperatively engaging said hub, and . 
a flat Spring adjustably mounted in said housing 5 

being in the form of a rotatable handle. - . . . . . . 

Said bearing, means for equally adjusting the 
tension on Said leaf spring, means for... limiting: 
movement of Said Spring, said means compris- : 
ing a disc positioned between said bearing...and. 

f : Said Spring, and a stud threadedly engaging a cen 
tral aperture in said disc and further means for : 
adjustably holding said stud. . . . . . 

7. In a grinding mill, a housing, a driving : 
shaft, a pair of grinding plates, one of said plates 
having a hub slidably keyed to said driving shaft, 
a bearing for Said driving shaft journaled against. 
a shoulder on Said hub, a disc adjacent the other: 
side of Said bearing, a spring holding said disc 
against Said bearing, means for limiting move-y 
ment of Said disc in following the sliding bearing: 
Said means comprising a threaded bolt engaging.i. 
Said disc, and a holding member for-the-bolt out-; 
Side Said housing. . . . . . . . . . . . . . . . . . . 

8. In a grinding mill, a housing, a driving shaft, : 
a pair of grinding plates, one-of said plates having 
a hub slidably keyed to said driving shaft, as 
bearing for Said driving shaft journaled against 
a shoulder on said hub, a disc adjacent the other 
side of Said bearing, a spring holding said disc 
against. Said bearing, means for limiting move. 
ment of Said disc. in following the sliding bear-i 
ing, Said means comprising a threaded bolt en-3 
gaging Said disc, and a holding member for: the 
bolt outside-Said housing, said holding member: 

9. In a grinding mill, a housing, a driving shaft. 
a pair of grinding plates, one of said plates havi 
ing a hub slidably keyed to said driving shafta...i 
bearing for said driving shaft journaled against. 
a shoulder on Said hub, a disc adjacent the otheti 
Side of said bearing, a Spring holding said disc 
against Said bearing, means for limiting move. 
ment of Said disc in following the sliding bears" 
ing, said means comprising a threaded bolt'enz 
gaging said disc, and a holding member-for-the 
bolt outside Said housing, said holding member 
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being in the form of a rotatable handle and addi 
tionally hinged for outward movement from said 
housing. 

10. In a grinding mill, a housing, a driving 
shaft, a pair of grinding plates, one of said plates 
having a hub slidably keyed to said driving shaft, 
a bearing for said driving shaft journaled against 
a shoulder on said hub, a disc adjacent the other 
side of said bearing, a spring holding said disc 
against Said bearing, means for limiting move 
ment of said disc in folliwng the sliding bearing, 
Said means comprising a threaded bolt engaging 
said disc, a holding member for the bolt outside 
Said housing, Said holding member being in the 
form of a rotatable handle and additionally 
hinged for outward movement from said housing, 
and a cam on the lower end of said member. 

11. In a grinding mill, a housing, a driving 
shaft, a pair of grinding plates, one of said plates 
having a hub slidably keyed to said driving shaft, 
a bearing for said driving shaft journaled against 
a shoulder on said hub, a disc adjacent the other 
side of said bearing, a spring holding said disc 
against said bearing, means for limiting move 
ment of Said disc in following the sliding bear 
ing, said means comprising a threaded bolt en 
gaging said disc, and a holding member for the 
bolt outside Said housing, Said holding member 
being in the form of a rotatable handle, means 
hinging said member for outward movement from 
said housing, a cam on the lower end of said 
member, Whereby rotation of the member Will 
vary the limit position of the range of spring 
movement and Swinging of the member out 
Wardly on its hinge will cause the cam to fully 
release the spring tension, and the housing being 
calibrated for said member rotation to permit 
predetermined adjustment of said plates. 

12. In a grinding mill, a housing, a driving 
shaft, a pair of grinding plates, one of said plates 
having a hub slidably keyed to said driving shaft, 
a bearing for said driving shaft journaled against 
a shoulder on said hub, a disc adjacent the other 
side of Said bearing, a Spring holding said disc 
against said bearing, means for limiting move 
ment of Said disc in following the sliding bear 
ing, said means Comprising a threaded bolt en 
gaging said disc, and a holding member for the 
bolt outside said housing, said holding member 
being in the form of a rotatable handle, said 
member being hinged for outward movement 
from said housing, a cam on the lower end of 
said member, whereby rotation of the member 
will vary the limit position of the range of spring 
movement and Swinging of the member outwardly 
on its hinge will cause the cam to fully release 
the spring tension, and the housing calibrated 
for said member rotation to permit predeter 
mined adjustment of Said plates, and means for 
locking said member in angular adjusted posi 
tion. 

13. In a grinding mill, a housing, a driving 
shaft, a pair of grinding plates, One of Said plates 
having a hub slidably keyed to said driving shaft, 
a bearing for said driving shaft journaled against 
a shoulder on said hub, a disc adjacent the other 
side of said bearing, a Spring holding Said disc 
against said bearing, means for limiting move 
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ing, said means comprising a threaded bolt en 
gaging said disc, and a holding member for the 
bolt outside said housing, said holding member 
in the form of a rotatable handle, said member 
being hinged for outward movement from said 
housing, and a cam on the lower end of Said 
member, whereby rotation of the member will 
vary the limit position of the range of spring 
movement and SWinging of the member out 
wardly on its hinge will cause the cam to fully 
release the Spring tension, and the housing be 
ing calibrated for said member rotation to per 
mit predetermined adjustment of said plates, 
said locking means comprising a U bracket hav 
ing its bight portion engaging any one of a plu 
rality of apertures formed in the housing and 
the member being retained against movement 
by the Sides of the U bracket. 

14. In a grinding mill, a housing, a driving 
shaft, a pair of grinding plates, one of said plates 
having a hub slidably keyed to said driving shaft, 
a bearing for said driving shaft journaled against 
a shoulder on said hub, a disc adjacent the other 
side of said bearing, a leaf spring holding said 
disc against Said bearing, means for limiting 
movement of said disc in following the sliding 
bearing, said means comprising a threaded eye 
bolt engaging said disc, and a holding member 
for the bolt Outside said housing. 

15. In a grinding mill having a housing, a driv 
ing shaft in Said housing, a pair of grinding 
plates, one of Said plates having a splined hub 
engaging a Splined portion on said driving shaft, 
a bearing for said driving shaft Slidably mounted 
in Said housing and cooperatively engaging Said 
hub, and a flat spring adjustably mounted in said 
housing and adapted to exert a longitudinally 
directed pressure against said bearing, the ad 
justable mounting of said spring comprising an 
adjusting screw in the housing at the leaf spring's 
extremities. 

16. In a grinding mill, a housing, a driving 
shaft, a pair of grinding plates, one of Said plates 
having a hub slidably keyed to said driving shaft, 
a bearing for said driving shaft journaled against 
a shoulder on Said hub, a disc adjacent the other 
side of said bearing, a leaf Spring holding Said 
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ment of said disc in following the sliding bear 

disc against Said bearing, means for limiting 
movement of said disc in following the sliding 
bearing, said means comprising a threaded eye 
bolt engaging said disc, and a holding member 
for the bolt outside Said housing, Said holding 
member in the form of a rotatable handle, said 
member being hinged for outward movement 
from said housing, and a cam on the lower end 
of said member, whereby rotation of the mem 
ber will vary the limit position of the range 
of Spring movement and SWinging of the mem 
ber outwardly on its hinge will cause the cam 
to fully release the spring tension, and the hous 
ing calibrated for said member rotation to per 
mit predetermined adjustment of said plates, said 
means for locking comprising a U bracket hav 
ing its bight portion engaging any One of a plu 
rality of apertures in the housing and the mem 
ber retained against movement by the sides of 
the U bracket. 

JOHN R. HALL, 


