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UNITED STATE

FERRIS OGDEN, OF 87, LOUIS, i E‘m‘aOUJ .[ ASSI GNOR 7
AND PULVERIZER OOMP PARTE, OF 81 LOUIS, MISSO

SOURIL.
ADIUSTABLE CA‘MN DR,
1,103,219, . Epﬂr.bwa.t).m of Letters Patent.
Applicaticn Hled X mre.ﬁbwn 5, 1818,
Tg all whom it may. concern ! grii;ding or pulverizing machinery wherein
“Be it lm(mn that I, Fenurg UwrN, g cibl- | the material to be reduved 1y pr ’»,:'nwd to
zeu of the United States, residing at city of | the action of vevolv ing beaters operating
sSt. Louis. State of Missour i, have invented | within n substantially cyxrmili al g m(J.mg
» 4 certain hew -and usetul E’qxpmwmb tin czlgc with whicl the oF the go
Mlyustablo Grinders, of which the follow- wmceuu to 1 In
ing is a full, clear, and exact description, | the operation of this sort of , the
such fsowill enable athers skilled in the art di‘g*'f*r’ of ‘?'-*?Ch the material will
to which it appertaing te s ‘«:{- and uvse the | be reduced s « e’mmim »;y the spacial re-
10 same, reference being had to the accompany- | latios w}up of the opa f the beat- g5
: an' dl“xwmgu. furzmng part of this spe ecifiva- | ers to the concs ;{1}51 ,_1,10
tlon, in wmm o . . orations In
o Vigare 1 isa vertical section taken | ) £CH ‘}‘erzation he-
- tudinally- of my improved grinder. - tween the outer e
15 isa vertical section taken transversel grinding « i 54
vmpmved grinder on the line 2—2 i
1. Fig 3y a detail section on hue .$-~—
of I‘lz‘! 1. 1*10' 4isa siewﬁ section on line
44 of Fig ' : 5 oper ﬂc
80 My xm'eann rﬂmns m:mu!; erushing i int rmdme 75
“and pul\ erizing and more specif mmﬂv to that cage, )
~form of « 1Ushmg and pulverizing mac hmez’;f Cbinty of op erag-
* wherein is en‘plweq rotating element ca mg end‘ ihey
rving beaters, ixe cuter ends of which “o- are e fur-
25 (,perate Wwith a stationary member in the ther '-“pm' anece for the re t these 29
nature of 4 <r11n(‘nm Lage or concave. parts a ject to waer, v 5 in-
: The purpuss of my tnvention is to pmm‘ie erense e, zmd i3
an. improved formi of grinder particularly | desi ce cither by ex-
-adapted for hne émmmo or desicenting, but «mx-mmf ;h«\ hamm&s towsrd the grinding
30" also adapted for lu'mdm,_, pulverizing and | cage ; ding cage 1o- 85
otherwise reducing materal. "d fm, hamime s, v
The principal ob;eu of my invesition is to | Heretofure it has been to
provide (xn improved: form of ad]hs‘m Me | change the pivotal poings peiy Z stk
grinder wherein the grinding cage is adapt- tachment of the ha 8 3 i the v
85 ed to be ééncentries lly cont ':;ct’ea'i and ex- ] i ienal go
Eanded relative to the shaft upon which the sec-
eaters are carried, wer or fui l_E,e_r apart
.~ Amnother object of my inventio g cage, then subsii-
Vlde such a deviee nl or oy ms« da m(:!wz‘ ac-
40 gdjustment of the entire g : iti
* place at the same time. age farther f
Another cbject of my invention ig to pro- | ends of tm ¥

vide a machine of the elass deseribed where- tion, I do awsy with Ih necessit v of chang-

in there may be a simultaneciis and equal mg? the pivoial points of the hwnimm and

45 adjustment of the grinding cage ead ‘the | of L‘«'m\wmu *1 ge ior .,.10 sub- 260
breaker plate. ; i '

A further object of my invention is io

provide a machine of the clags deseribed
wherein there may. bv independent adiust- _ .

80 ment as well as simuliancous ‘1‘.]11\’mmr‘ of | contemplntes the 1 £ ’ 1o hoios
the breaker plate and grinding : it inclogo " speratin N

to the shaft.

© Other and further objects of m Né 1?109111107;

will be obvious or hereinaf 'p‘\Hh >u cut,

ner
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‘interior of the casing 1.

- be  slidable: vertically therein.
‘shaft 28 has an eccentric portion 30 which

>

tached the hémr-neuaéoi' ‘beaters 5. The

. beagers are preferably pivotally mounted on

the supports 4, and the rapid rotation of

ghaft 2 causes ham‘nigrs 5 to stand out ra-

dially under the influence of centrifugal
force. A suitable feed or hopper opening 6
is provided which communicates with the
In the sides of the
casing 1 are provided arcuate slots 7 di-

rected spirally toward the shaft 2. These

slots may. be machined directly in the casing
sides or they may be-machined in plates 8
set into the sides of the casing. In the slots

% are mounted transversely extending rods

9, the arrangement being such that as the
rods are moved longitucdinally of the -slots
they ‘are. caused to spirally approach the
ghaft 2. " ST
At either side of the machine, as is best
illustrated in Fig 2, hangers 10 are mounted

on the rods 9, which hangers support open

flexible rings 11. These rings are prefer-
ably of elastic steel and are capable of con-
siderable flexing. The substantially cylin-
drical screen or grinding. cage 12 is hung
on the rings 11, attachment being by means

-of stirrups 14 attached to the screen 12 and

embracing the rings 11. The connection is

such that o certain sliding movement is per-

mitted between rings 11 and the screen 12
when the diameter of the rings is changed.

The upper ends of the rings are attached to

a suitable facer 15 which coBperates with a
concave arcuate portion 16 of the casing,
having close contact therewith. "The other
ends of the rings are attached to a suitable
tie strip 17 which is capable of being moved
toward and from the shaft 2 by means now
to be deseribed. . :

- The rear of the casing 1 just below the

1+ (see Tigs. 3 and 4) having substantially

vertical sides and substantially horizontal

top and botiom sides. A breaker plate
mounting in the form of an adjustable mem-
ber 18 is slidably inounted in the aperture,
havihg tongue and groove engogement 19
with the casing. This adjustable member
has an inner wall 20 which is adapted to
su(flp(’)rt the breaker plate 21. It also has
side walls 22, but no bottom wall. Shdably
mounted on the adjustable member 18, by
means of tongue and 'groove members 24, 1s

‘g sliding member 25 which has a bottom

wall 26 and side walls 27. An adjusting
ghaft 28 is journaled in sliding blocks 29
which are motunted in the casing 1 so as to
Adjusting

passes through enlarged openings 31 in the
sidé walls 29 and cobperates with suitable

_journals or bearings in sliding member 25.
Adjusting shaft 28 carries at its extremities .

crank arms 34, at the outer ends of which
are attached adjusting links 85. Adjusting

1,108,219

shaft 28 may be rotated by a suitable han.
dle 36, such rotation operating to move slid- -
able member 25 inwardly’ or outwardly of
casing 1, due to_the eccentric ‘portion of
shaft 98 cobperating with sliding mem- 5.
ber 25. . L S
A shifting shaft 87 is journaled in sliding
blocks 88 mounted to slide vertically in the -
side walls 22 of adjusting member 18. This
shaft also has an eccentric portion 3% op- 75
erating in ‘suitable journals or bearings in-
sliding member 25. This shaft may be ro-
tated by a handle 40, and when so rotated -
operatss to shift adjustable member 18 in-
wardly or outwardly upon sliding member go
95. During such movement of adjustable
member 18, sliding member 25 is held sta-
tionary by shaft 28. T
Tie strip 17 is attached to the bottom wall -

of sliding member 25, and upon inward g5
movement of sliding member 25 is moved =~

toward shaft 2, thereby bringing the lower
extremity of screen 12 closer to the-operat-
ing extremities of hammers 5. This inward
movement of tie strip 17 also-exerts com- gp
pression stresses upon rings 11, -which

stresses are communicated to rods 9, tend-:

ing to move them in slots:7 spirally toward
shaft 2. Tt will be remembered that this

“inward movement of tie strip 17 is accom- ‘gp

plished by rotation of adjusting shaft 28,
and this rotation of adjusting shaft 28 also
swings crank arms 34, The links 35, which

‘are attached to crank arms 84, extend on
either side of the casing 1 to the uppermost 100
rod 9, to which are attached the hangers 10

nearest the upper extremity of the screen 12.
“The swinging of crank arms’ 34 draws
upon links 85 which tends to pull the upper-

| most rod 9 in its slots 7 spirally toward the 105
feed opening 6 is formed with an aperture

shaft’ 2, and transmits tension stresses to
rings 11, which tension stresses’operate in
the same direction as do the compression
stresses occasioned by inward adjustment of
tie strap 17. i
ties of rings 11 are-brought closer together
and the diameter of the ringsdecreased.
This movement of rings 11 causes a similar
contraction of the goreén. 19, relative c¢ir-

cumferential - movement  of  rings 11 and 115

screen 12 being permitted by-stirrups 14-as
above described.  The position.and inclina-
tion of variovs slots 7 i ‘'such that durin,
this contracting movement of rings 11 and ..

screen 12; they are aintained. concentric 120

with shaft ‘2. This insures 1all “points-on.

‘the grinding surface.of screen 12 being ad-" -

justed to the same-extent radially:of ‘the
shaft, and thereby insures Wniferm co6per- -
ation between the ends of.the hammers‘and 125
tlio grinding cage.. Coincident “with: these
movements of rings 11, adjustable member
18 will also he moved toward shaft 2 to an
equal extent by virtue of the engagement be-
tween adjustable member: 18: and sliding 130

The result:is that the extremi- 110
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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.

Buitable space 1s 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 acdjustment
is made while the machine is in operation.
When the parts are adjusted to proper po-
sttions, they may be secured therein by the
screws 41 and 42 which lock shafts 37 and
28 agsainst 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 codperation 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 T intend that my invention as claimed
be construed to comprehend all such
changes, alterations and modifications.
What I claim is: L

1. In a reducing machine the combina-

tion of a shaft, beaters mounted thereon, an
integral grinding cage cobperating with said
beaters, and means for contracting and ex-
pariding.said cage concentrically relative go
said shaft :

2. In a reducing machine the combina-
tion of a revoluble shaft, beaters carried
thereon, a unitary grinding cage cobperat-
ing with said beaters, and means for flex-

ing said cage to vary its radial distance -

from said shaft equally on all sides.

3. In a reducing machine the combination
of u rotary shaft, beaters carried thereby, a
substantiaily eylindrical cage. codperating
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 eage cobperating with said beaters,
means for varying the diameter of said cage,
and means for guiding said cage to main-
tain all points thereon- concentric of said
shaft during such adjustment, ’

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

8

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

7. In a reducing Mmachine the combination
of a shaft, beaters carried thereon, a cage
ccoperating with said beaters, a breaker
plate cotperating with said beaters, means
for simultaneously adjusting said cage and
said breaker plate relative to said shaft, and
means for moving said breaker plate back
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
codperating’ with said beaters, and means
for moving said cage spiraily relative to
said-shaft. ' -~

9. In a reducing machine the combination
of a shaff, beaters mourted thereon, mov-
able cage mountings, » cage supported there-
on and substantially encireling said shaft
and adapted to cedperate with said beaters,
and means for moving esid mountings tp ex- -
pand or contract said cage equally on dl] its
diameters relative to said shaft for the pur-
pose of adjustment. , .

10. In a reducing machine the combina!
tion of & frame, flexible members mounted
fcr movement on said frame, circumferen-
tinlly arranged guiding means for said flexi-
ble members, a cage supported on saia flexi-
ble members, and- means for flexing said
fiexible members to adjust the cage.

i1. In 2 reducing machine the combina-
tion of & frame, a flexible ring mounted on
said frame, a cage mounted on said ring,
reducing elements coGperating with said
cage, and means for flexing said ring to vary
the degree of curvature of said cage for the
purpose of adjusting the same relative to the
reducing elements, _

i2. In a reducing machine the combina-
tion:of a frame, a flexible ring mounted on
said frame, a cage carried on said flexible
ring, a rotary member codperating 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. ‘

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

 rings, and means for virying the diameter

of the rings to change the operative position
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
carried on said rings, means for varying the
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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 sald movable ring members,
arcuate guides for said mountings, a cags
supported by said ring members, ahd means
for moving the said mountings in the said
guides. R

16. In a reducing machine the combina-
tion of a shaft, a cage mounted coucentri-
cally thereof, mountings for said cage, means

~ for moving said mountings, and means for

20

5]
[+18

© 30

guiding said mountings involutely relative
to said shaft. ' ~
17. In a reducing machine the combina-

tion of a frame, movable rings mounted

thereon, a cage movably supported on said
rings, and means for varying the diameter
of said rings 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 varying the degrec of curvature of said

supporfing devices for the purpose of ad-

justing the cage. o .

?719. Tn a reducing machine the combina-
tion of a frame, u slidable member mounted
therein, an adjusting shaft mounted in sald
frame, a cage wounted in said frame and
having operstive relationship with said slid-

“ing member, and means for shifting said

sliding member by said shatt to adjust said
cage to various operative positions.
90, In a reducing machine a shaft, beaters

o< - 1,108,310

mounted thereon, a cage codperating with

said bestebs; means for moving one of the .

extremities of said cage.radially of said
shaft, means for fioying the other extremity

of said cage circamferentially of said shaft, -

and means for guiding the said cage inter-
mediate its extremities for maintaining it.
concentric with said shaft. o
91. Tn 2 reducing machine the combina-
tion of a shaft, beaters mounted thereon, an
integral -cage substantially encircling said
shaft and adapted to codperate with said
beaters, and means for expanding and con-
tincting said cage diametrically relative to
said shaft into different operative positions.
99, In a reducing wachine the combina~.
tion of a shaft, beaters operated thereby, an.-
integral foraminous cage codperating with
said beaters, and means operable to flex-said
cage to change its curvature and "to ‘move
said cage relative to said shaft into different
positions to codperate with the beaters. _
93. In a reducing machine the combina-
tion of a shaft, beaters operablé thereby, an

40

45

50

55

60

integral section constituting a concave Cg-

operating with said beaters, and meaps for

“varying the degree 6f curvature of said con-

cave to change its cobperative relationship
with the beaters. S AR v

In testimony whereof T hereunto affix my
signature in the presence of two witnesses,
this 11th day of October, 1913. - .

. 'FERRIS OGDEN..

Witnesses: . B '
Wi, Mzsy,

Dororiry FRIFINGER,

G5



