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UNITED STATES 
FERRIs oGDEN, of SF. Louis, it issoul, ASSIGNOE. To 

AND PULWER2EE, CO3:23:53, OF SE. E.0UYS, YESS 
SOUSE. 

A firit”; iii, try: 

"EAR 
(UER, E. CCE: 

& 2)"TSEABLE GRIN DE. 

2,103,229. 
Application $33,23)'reyber 5, 

To all l'hom it nay, conce 2: . 
Be it known that I, FERR's Caid:N, 8 citi 

zei of the United States, residing at city Of 
St. Louis. State of Missouri, have invented 
a certain inev and useful inp') venest in 
Adjustable Grinders, of which the follow 
ing is a ill, clear, and -- (exact description, 
stich is will enable other's slitied in the art 
to which it appertains to take and use the 

A1) same, reference being had to the accompany 
ing drawings, forning pari, of this specifica 
tion; in which - 

Figure i is a vertical section taken longi 
... tudinally of my inproved grinder. Fig. 2 
5 is a vertical section taken transversey of my 
improved grinder on the line 2-2 of Fig. 
1. Fig. 3 is a detail section on iiie 3-3 
of Fig. 1. Fig. 4 is a detail sectici or line 
4-4 of Fig. i. . 

20 My invention relates broadly it crushing 
... and pulverizing and more specifically to that 
form of crushing and pulverizing machinery 
wherein is employed a retating element ca'- 
rying heaters, the cute ends of which co 

25 cperate with a stationary Rensbee in the 
nature of a grinding cage or concave. 
: The purpose of my invention is to provide 
an improved for in of giin dei Yarticularity 
adapted for fine grinding or desiccating, but 
also adapted for shredding, priverizing and 
otherwise reducing materiai. 
The principal object of my investion is to 

provide an improved for of adjustabie 
grinder wherein the grinding cage is adapt 
ed to be concentrically conti'acted and ex 
anded relative to the shaft girl which the 
eatei's are carried. 

- Another object of my inventit}}, i 
vide such a device whe'eil: th: 

40 adjustment of the entire grindi 
place at the same time. 
Another object of Iny invention is to pro 

vide a machine of the class describe where 
in there may be a simuli: next is and equal 

45 adjustment of the grinding c and the 
breaker plate. 
A further object of my invention ity 

provide a nachine of the class described 
wherein there may be in lee) tient a dist 
ment as well as sin: litancells adjustment of 
the breaker plate and griding cage relativ 
to the shaft. 

Other and further objects of my invention 
will be obvious or hereinafter p. inted cut, 

30 

85 

try 
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3. 

50 
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8teiission of eter's aest. 

My invention has to do with that form of 

33. Serial :e, 799,323. 

gri: ding 9 pilverizing machinery wherein 
the ill: eitiate be 'eclared is preserted to 
the action of revolving beaters operating within sl:liantially cylindrica: grinding 
cage with which he operating ends of the 
beater's cisperate to reduce the laterial. in 
the operation of this sort of 1:2: 

i 
'', 

chire, the 
degree of fine;ess to which the material will 
be redited is determined by the spacial re 
lationship of the per's sing ends of tie beat 
ei's to the concave startace of the grinding cage, gildly the gize of the perforations in 
the griding cage. A close cosperation he 
tween inte (): ; (; 22 is 3: t: :::ier- a fic the : 
griding {: arrydice ge wil; 
hail if these e}{i} sets are ed by a 
greater space. Eig efficie 2 inachine 
is ais) izg'gased by p: ris ad 
ilisted so that the ea) i: , besters operate 

i. sy - - he grinding 
live adiugia 

ge and the operat 

in it inha e 
age, Wii 
i r 

Rig ends ( }{2:38: iaixia cas, as they 
ge cgi):2:0) is called, this feature is of fur 

ther is portalice for the eason that these 
arts are subject, to 2. Sihich tensis to in 
rease the space between ther), and it is 

desirable go i.ike up this 8ggie either by ex 
tending the hiniper's award the grinding 
Cage C. c9; it racting the grinding cage to. 
Ward the has ailers. 

Biereiofore it as been the 
charge the pivotal points to pe 
titchinent of the haminers rad . . . . i. ily 

Y. 

shift, change the eligveetire of sectional 
:ages" by sp3.cing the 'silis) is bai's or sec 
tigas thereof closer 'e' () is ther apart 
or to rehave the grinting cage, then substi 

i tiite gilic's of greatei, a joss diameter ac 
cording is the intentioz is to position the 
eage farther firg; or closer to the operating 
ends of the iRainers, in my present inven." 
tion, I do a Way Yith the necessity of chang 
ig the pivotal points of the haisingers and 
(if renoving the grinding eage for the sub 
stitution of $, the - another', and a 
paintain the openings throug 
ge preper sis 
A3 is in kha 

c3:3&ei):lities the is: 
&C is 38 3. 
{ions of th 
of the gro 
:: 2 & 3S3; 
gai'i'ied it.: 

1. s". 
s 8. 

liais: 82 it is 
&ri: 

3. 
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J 19 with the casing. This adjustable member This movement of rings 11 causes a similar 

a sliding member 25 which has a 

shaft 28 has an eccentric portion 30 which 

journals or bearings in sliding member 25. 

tached the hammers or beaters 5. The shaft 28 may be rótated by a suitable han 
beakers are preferably pivotally mounted on dile 36, such rotation operating to move slid . 
the supports 4, and the rapid rotation of able member 25 insvardly or outwardly of 
shaft 2 causes hammers 5 to stand out ral casing 1, due to the eccentric Ein of 
dially under the influence of centrifugal shaft 28 coöperating with sliding mem 
force. A suitable feed or hopper opening 6 ber 25. . . . . 
is provided which communicates with the A shifting shaft 37 is journaled in sliding 
interior of the casing i. In the sides of the blocks 38 mounted to slide vertically in the . 
casing 1 are provided arcuate slots di- side walls 22 of adjusting member 18. This 
rected spirally toward the shaft 2. These shaft also has an eccentric portion 39 op-75 slots may be machined directly in the casing erating in suitable journals or bearings in 
sides or they may be machined in plates 8 sliding member 25. This shaft may be ro 
set into the sides of the casing. In the slots tated by a handle 40, and when so rotated 

are mounted transversely extending rods operates to shift adjustable member 18 in 
9, the arrangement being such that as the wardly or outwardly upon sliding member 30 
rods are moved longitudinally of the slots 25. During such movement of adjustable 
they are caused to spirally approach the member 18, sliding member 25, is held sta 
shaft, 2. tionary by shaft 28, . . . . . 
At either side of the machine, as is best Tie strip 17 is attached to the bottom wall 

illustrated in Fig. 2, hangers 10 are mounted of stiding member 25, and upon inward 85 
on the rods 9, which hangers support open movement of sliding member 25 is moved 
flexible rings 11. These rings are prefer- toward shaft 2, thereby bringing the lower 
ably of elastic steel and are capable of con- extremity of screen 12 closer to the operat 
siderable flexing. The substantially cylin-ing extremities of hammers 5. This inward 
drical screen or grinding cage 12 is hung movement of tie strip 17 also exerts com 90 
on the rings 11, attachment being by means pression stresses upon rings 11, which 
of stirrups 14 attached to the screen 12 and stresses are communicated to rods 9, tend 
embracing the rings 11. The connection is ling to move them in slots: 7 spirally toward 
such that a certain sliding movement is per-shaft 2. It will be remembered that this 
mitted between rings 11 and the screen 12 ilward movement of tie strip. 17 is accom- g5 
when the diameter of the rings is changed. plished by rotation of adjusting shaft 28, 
The upper ends of therings are attached to and this rotation of adjusting shaft 28 also 
a suitable facer 15 which coöperates with a swings crank arms 34. The links 85, which 
concave arcuate portion 16 of the casing, are attached to crank arms 84, extend on 
having close contact there with. The other either side of the casing 1 to the uppermost 100 
ends of the rings are attached to a suitable rod 9, to which are attached the hangers 10 
tie strip 17, which is capable of being moved nearest the upper extremity of the screen 12. 
toward and from the shaft 2 by means now The swinging of crank arms 34 draws 
to be described. upon links 35 which tends to pull the upper 
The rear of the casing 1 just below the most rod 9 in its slots 7 spirally toward the 105 

feed opening 6 is formed with an aperture i shaft 2, and transmits tension stresses to 
1 (see Figs. 3 and 4) having substantially rings 11, which tension stresses operate in 
vertical sides and substantially horizontal the same direction as do the compression 
top and bottom sides. A breaker plate stresses occasioned by inward adjustment of 
mounting in the form of an adjustable mem- tie strap 17. The result is that the extremi- 110 
ber 18 is slidably mounted in the aperture, ties of rings 11 are brought closer together . 
having tongue and groove engagement 19 and the diameter of the rings, decreased. 
has an inner wall 20 which is adapted to 
support the breaker plate 21. It also has 
side walls 22, but no bottom wall. Slidably 
mounted on the adjustable member 18, by 
means of tongue and groove members 24, is 

contraction of the screen 12, relative cir 
cumferential movement of rings 11 and 115 
screen 12 being permitted by stirrups 14 as 
above described. The position, and inclina 
tion of various slots 7 is such that durin this contracting movement of rings 11, and 
screen 12, they are maintained concentric 20 
with shaft 2. This insures all points on. 
the grinding surface of screen 12 being ad 
justed to the same extent radially of the 
shaft, and thereby insures uniform coöper 
ation between the ends of the hammers and 125 tie grinding cage. Coincident with these 
movements of rings, i.1, adjustable member 
18 will also be moved toward shaft 2 to an 
equal extent by virtue of the engagement be 
tween adjustable member: 18 and sliding 130 

wall 26 and side walls 27. An adjusting 
shaft 28 is journaled in sliding blocks 29 
which are mounted in the casing 1 so as to 
be slidable vertically therein. Adjusting 
passes through enlarged openings 31 in the 
side walls 22 and cosperates with suitable 
Adjusting shaft 28 carries at its extremities. 
crank arms 34, at the outer ends of which are attached adjusting links 35. Adjusting 
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member 25 through shaft. 37. However, 
breaker plate 21 may be adjusted independ 
ently of movement of adjusting shaft 28 by 
operation of shaft 37 as above described 
which moves adjustable member 18 relative 
to sliding member 25 while sliding member 
25 is held stationary in the frame. 

Suitable space is afforded between the 
facing plate 15 and the casing of the feed 
opening 6 to allow for the contraction of 
rings 11, and the engagement of facing plate 
15 with the arcuate portion 16 of the cas 
ing prevents material from being thrown 
out of the grinding cage if the adjustment 
is made while the machine is in operation. 
When the parts are adjusted to proper po 
sitions, they may be secured therein by the 
screws 41 and 42 which lock shafts 37 and 
28 against rotation. 
By virtue of this construction, it will be 

obvious that as the grinding cage is ad 
justed its diameter and its degree of cur 
vature is changed. Thereby the cage is al 
ways maintained concentric with the shaft, 
and this insures a uniform coöperation be 
tween the hammers and the cage through 
out the extent of the cage. 

I am aware that various changes, alter 
ations and modifications in the device here 
in illustrated and described may be made, 
and I intend that my invention as chained 
be construed to comprehend all such 
changes, alterations and modifications. 
What claim is: . 
1. In a reducing machine the combina 

tion of a shaft, beaters mounted thereon, an 
integral grinding cage coöperating with said 
beaters, and means for contracting and ex 
pandilig-said cage concentrically relative to 
said shaft. . 

2. In a reducing machine the combina 
tion of a revoluble shaft, beaters carried 
the 'eon, a unitary grinding cage coöperat 
ig with said beaters, and means for flex 
ing said cage to valry its radial distance 
from said shaft equally on a sides. 

3. In a reducing machine the combination 
(of a rotary shaft, beaters carried thereby, a 
Sibstantially cylindrical cage coöperating 
with said beaters, and means for varying 
the diameter of said cage equally at all 
points. 

4. In a reducing machine the combination 
of a shaft. beaters carried thereby, a grind 
ing cage cosperating with said beaters, 
leans for varying the diameter of said cage, 
and means for guiding said cage to main 
tain all points thereon concentric of said 
shaft thiring such adjustmef. 

5. In a reducing mill the combination of 
a shaft, beaters carried thereon, an inte 
gral concave member coöperating with said 
beaters, and means for moving the extremi 
ties of said member toward said shaft and 
toward each other. 

6. In a reducing machine the combination 
of a shaft, beaters carried thereon, a cage co 
operating therewith, said cage being in the 
form of an integral concave member, means 
for moving one of the extremities of said 70 
cage toward or from the other, and means 
for guiding said cage concentrically rei 
ative to said shaft during such movement. 

7. In a reducing machine the combination 
of a shaft, beaters carried thereon, a cage 75 
cCöperating with said beaters, a breaker 
plate coöperating with said beaters, means 
for simultaneously adjusting said cage and 
said breaker plate relative to said shaft, and 
leans for moving said breaker plate back so 
of the work surface of said cage radially 
of said shaft independently of movement of 
said cage, 

8. In a reducing machine the combination 
of a shaft, beaters mounted thereon, a cage at 
coöperating with said beaters, and means 
for moving said cage spirally relative to 
said shaft. k 

9. In a reducing machine the combination 
of a shaft, beaters mounted thereon, mov- 90 
able cage mountings, a cage supported there 
on and substantially encircling said shaft 
and adapted to coöperate with said beaters, 
and means for moving said mountings to ex 
pand or contract said cage equally on all its 93 
diameters relative to said shaft for the pur pose of adjustmeit. 

10. In a reducing machine the combina. 
tion of a frame, flexible nembers mounted 
for movement on said frame, circumferen- 100 
tially arranged guiding means for said flexi 
ble members, a cage supported on saic flexi 
ble members, and means for flexing said 
flexible members to adjust the cage. 

11. In a reducing machine the combina-, i.e5 
tion of a frame, a flexible ring mounted on 
said frame, a cage mounted on said ring, 
reducing elements coöperating with said 
cage, and means for flexing said ring to vary 
the degree of curvature of said cage for the 10 
purpose of adjusting the same relative to the 
reducing elements. 

12. In a reducing machine the combina 
tion of a frame, a fexible ring mounted on 
said frame, a cage carried on said flexible 6 
ring, a rotary member coöperating with said, 
cage, and means for flexing said ring to 
move the various portions of said cage to 
different operative positions toward or from 
said rotary member. 

13. In a reducing machine the combina 
tion of a frame, flexible rings mounted on 
said frame, a flexible cage mounted on said 

3. 

rings, and means for varying the diameter 
of the rings to change the operative position 25 
of the cage. 

14. In a reducing machine the combina 
tion of a frame, a shaft operating therein, 
flexible rings mounted on said frame, a cage w 
carried on said rings, means for varying the 130 
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for moving said mountings, and means for 

2 5 

30 

tion of a frame, movable rings mounted 

diameter of Said rings, and means for guid 
ing said rings relative to said shaft. 

15. In a reducing machine the combina 
tion of a frame, movable ring members, 
mountings for said movable ring members, 
arcuate guides for said mountings, a cage 
supported by said ring members, and means 
for moving the said mountings in the said 
guides. 

16. In a reducing inachine the combina 
tion of a shaft, a cage mounted colicentri 
cally thereof, mountings for said cage, means 
guiding said mountings involutely relative 
to said shaft. Y 

17. In a reducing machine the combina 
thereon, a cage movably supported on said 
rings, and means for varying the diameter 
of said lings to vary the diameter of said 
Cage. 

18. In a reducing machine the combina 
tion of arcuate cage supporting devices, a 
cage slidably supported thereon, and means 
for vaiying the degree of curvature of said 
supporting devices for the purpose of ad 
justing the cage. . -- 

19. In a reducing machine the combina 
tion of a frame, a slidable member mounted 
therein, an adjusting shaft mounted in said 
frame, a cage mounted in said frame and 
having opersitive relationship with said slid 
iiig lenber, and means for shifting said 
sliding member by said shaft to adjust said 
cage to various operative positions. 

20, in a reducing machine a shaft, beaters 

1, . . 1,108,219 

mounted thereon, a cage coöperating with 
said beaters, means for moving one of the . 
extremities of said cage radially of said: 
shaft, means for moying the other extremity 40 of said cage circumferentially of said shaft, 
and means for guiding the said cage inter 
mediate its extremities for maintaining it. 
concentric with said shaft. - 

21. In a reducing machine the combina- 45 
tion of a shaft, beaters mounted thereon, an integral cage substantially encircling said 
shaft and adapted to coöperate with said 
beaters, and means for expanding and con 
tracting said cage diametrically relative to 50 
said shaft into different operative positions, 

22. In a reducing machine the combina 
tion of a shaft, beaters operated thereby, an 
integral foraminous cage coöperating with 
said beaters, and means operable to flex said 55 
cage to change its curvature and to move 
said cage relative to said shaft into different 
positions to coöperate with the beaters. 

23. In a reducing machine the combina 
tion of a shaft, beaters operable thereby, an 60 
integral section constituting a concave co 
operating with said beaters, and means for 
varying the degree of curvature of said con 
cave to change its coöperative relationship 
with the beaters, - . . . . In testimony whereof I hereunto affix my 
signature in the presence of two witnesses, 
this 11th day of October, 1913. , - FERRIS OGDEN. 

Witnesses: 
Wyl. MEBU, / 

I)OROTHY FRIsiNGER, 

  

  


