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T 0-all whom it may concern:

10

Be it known that we, CrarLes A. DORN
Joun O. Lupram, and Cﬂmms T, BONNOT

‘of Canton, Stark (:Oumy (Ohio, and Louis C.
- Bonnor, of Louisville, bmrh couﬂty Ohio,
o+ have invented a new and useful Cmshmg or
¢~ Pulverizing Machine, of which the follow-
ing 18 A iuﬂ clear, and exack description,
 ‘reference bemg had to the accompanying -|
drawings, forming part of this smmﬁcatmn,

. 1n which—

15

Figure 1 is a vertical section Gf the pre—'

ferrecl form of machine embodying our in-

vention ; F'ig. 2 is a similar view of the lower

portmn of the machine and showing the

_attachment for removing the ﬂ*rmdmg ele-

ments and their carrier; Fig 3 1s a view
partly in section and pa rtly 1n end elevation

~of the carrier for the grinding elements;

20

and Fi ig. 418 2 top plan view of the same.
Our invention has relation to the class of
crushing or pulverizing machines and is de-

signed to provide an improved machire of

" this character which will pulverize materials

40

rapidly and economieally.

The present. invention has more particu- |
lar relation to the means empioyed for feed-

ing the material to be crushed or pulverized

- 1nto the ch;wh}.llb and to the construction of

40
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‘nates the fr AINE O of the machine,
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the carrier for the grinding elements, to-
gether with means whereby said carrier with

the grinding elements can be readily re-

moved from the machine.

The precise nature of our invention will
be best understood Dy reference to the accom.-
panying drawings in which we have shown

our preferred embodument thereof, it being
premised, however, that various. dmné,es may

be made in the details of coustruction and
arrangement without departing from the
spirtt and scope of our invention as defined
in the appended claims.

In these drawings, the nuneral 2 degig-
1 bedllﬂﬂ’b
8 of which is supported the main driving
shaft 4, having an overhung portion 5 5 which
carries and drives the grinding elements,
h&mnmftw deseribed,

within the gi 1mi:mg_> chamber 6. This chaim-

ber 1s locatald at the base of the machine and'

1S pmwdad With) bl internal nundllu ring
or track 7 whien is mmnned in a vertical

plane, which is preferably pl'OVldbd with a

~concave inner glmdmg surface 8.

chamber.

and Wluc,h extends.

9 de&ﬂgnates the carrier for the ﬂrmdmg'

elements, this carrier 00115131:1110 of an inte-

gral castmg the preferred form of which-

1s shown 1n detail 1n Figs. 8 and 4. It con.-

sists of a body portion formed with a series

of pockets 10 to receive the grinding wheels
or elements 11 and provided with the offset

‘slotted open bearmng seats 12 for the gud-

oeons 13 of said wheels. Intermediate of
the grinding wheels or elements the casing

1s shaped to form the scoops 14, there bemg

one of these scoops 1nter mediate of each palr
ot grinding wheels or elements. These
scoops are of U-shiape and form pockets
which extend into the body portion and have

“the curved side walls 15 which. diverge in

the direction of the rotation of the carrier,
and the angular forward wall 16, the 5h.;1pu
and arrangement of these scoops beum such
as to converge the material mway le from

both sides of the grinding chamber on to the
track or ring 8.

- As will be 56{411'&101’11 Kigs, 8 and 1 the

side portions 15 are flared uutwfmlly at thul-

rear ends, slightly beyond the ends of
open seats 12 For the gudgeons of the grmd
ing clements.  As before stated, this carrier

18 pmh,rdbly cast in an mteuml plece and

the portions thereof which are subjected to
most wear and service, such as the seats 12
and the scoops, are pmfuably chilled 1n
casting. The overhung porfion 5 of the
shaft 4 is provided with a square or angulay
portion 5* which fits within a wum]}ondm

b &
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socket in one end of the hub portion of {he

carrier to form the driving engagement be-
tween the shaft and carvier Forward of
the portion 5* the shaft 1s pre ofer: ably lapered
as shown, with the cylindrical threaded end

portion 5 b upon which 1g serewed a JeCUrIng

nut 9%
17 designates the soreening {lmmlw; which
IS supported on the frame above e orinding

This screening chamnber 1s pre hw-'

906

g0

ably of circular form wit i a1 inner sereening

wall 18 and an outer screening wall 19, Lhea{_.
two walls being placed conmntucally with
respect to each other.

20 1s an intermediate hopper section Whl(,h.

connects the screening chamber with ‘Lh_f.,

grinding chamber.

21 is a downwardly converging feeding
hopper placed centrally within the Su‘mmmr __
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chamber and 1*1g1dly secured to the shaft 2 22



> ~

‘which is journaled in bearings 23. 'This |

]

shaft may be drive{m‘_?-by any suitable means,
- ()

- such as by the bevel’géars 24 from a shaft 23

10
¢, 15
20
s

30

having a pulley 26 connected by belt 27 with
the pulley 28 on the shaft 4. Secured to the

hopper 21 are radial deflector blades 29

which rotate within the screening chamber

and which serve to deflect the material out--

wardly against the screen wall 18 is a man-
ner hereinafter described.
open at its upper end and the material to be
crushed or pulverized is fed through this
hopper and thence downwardly into the pul-
verizing chamber to the action of the grind-
Ing elements. As the material is pulverized

1t 1s thrown upwardly by the action of the

rotating carrier and its scoops 1nto the pul-
verizing chamber where it is caught by the
deflecting blades 29 and thrown outwardly
against the screen walls of the chamber

~where the separation is effected. The -

terial which is too coarse to pass through
the screens falls backwardly into the con-
verging throat or hopper section which

‘unites the screening chamber with the pul-
verizing chamber-and is again brought to

the action of the grinding elements. The
rotating action bf the carrier and grinding

~elements, act in the direction in which the

material is to be thrown mpwardly into the
screening chamber, and therefore the direc-

“ tion of the material does not have to be

35
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‘ence would tend to cushion the

changed until it reaches the screening cham-
ber and is caught by the deflecting blades 29.
In this manner the lower portion of the
grinding chamber is kept comparatively free
from any accumulation of pulverized. or par-
tially pulverized material which by 1its pres-
grinding ele-
ments and reduce the efficiency of the ma-
chine. The cone surface of the hopper 21
also acts as a deflecting surface for the ma.
terial thrown upwardly into the screening

~* chamber; and by feeding the material down.

45

50

wardly through this hopper, it is not caught
and thrown outwardly by the deflecting
blades before reaching the grinding chamber,
as would be the case if the material wero
fed dirvectly through the screening chamber
without the provision of this hopper. DBy
using pulleys 26 of differént diameters, the

- speed of the deflectors can be varied as may

b5

60

‘be desired independently of

the speed of
rotation of the grinding elements. This is
an importantf%ature, since for different
kinds of materials, it is advisable to rotate
the deflectors at different speeds. | |

The material separated out by the screens
15 discharged through suttable passages

which.have nothing to do with the present |
~Invention, the general construction and ar-

rangement of the machine herein shown and

~described having been fully described and

65

claimed b

us i other pending applica-
tions, | |

T'he hopper 21 is

with

m the path of

028,368

The end wall 80 of the grinding chamber
is made in a separate section so that it can

be readily removed for the purpose of ob=
taining access to the chamber and to the
grinding elements, the opening provided by 70
wall being of such diameter

this removable
as to permit the carrier to be removed bodily
therefrom in an endwise direction and out

underneath the overhung portion of the in- -
termecliate hopper sectron.

For the pur-
pose of providing for this removal, the adja-
cent end portion of the carrier is
lots 81 which may be engaged by
headed bolfs 32 in the manner shown in F 1g.
2 for the purpose of securing thereto a re.
moving attachment. = A simple and conven-
ient form Of this attachment is shown in
IFig. 2. Thid attachment consists of  a
llanged sleeve member 33 which is secured to
the carrier by the-bolts 32 before referred to,
after the casing section 30 and securing nut
5¢ have been removed. 5

34 15 a hollow shaft having an exterior
thread and also formed at its inner end

‘with an internal thread toengage the thread-
~cd end portidh of the shaft 4. The shaft 34

extends through the sleeve 33 and its thread

15 engaged by the internal thread of a nut

member 35 which has a rotary connection at
30 at the outer end of the sleeve member 33.

37 1s a hand wheel which is secured to the
nut ‘member 3.
that when the hand wlheel 37 ig
nut member 35 will travel on
the shaft 84 and will pull with it the sleeve
member 33 and the carrier. In this manner
the carrier may be quickly removed from
the shaft and a new carrier inserted, this
operation being capable of being very read-
1y effected. - .

It will be noted:that owing to the form
of the scoopg 14 the material in the lower
portion of the grinding chamber will be
engaged by these scoops and forced in-
wardly from opposite sides of the chamber
toward the grinding track or rimg so as to

actuated, the

direct the material to be pulverized on to
of sa1d track or ring directly

the inner face 1 tra
_ the grinding rollers or wheels,
The Tatter being freely mounted in the open
slots of the carrier can readily yield to any

- obstruction which they may encounter and

are at the same time free to move outwardly
by the centrifugal force of rotation to-exert
their grinding and pulverizing action.
These scoops, as before stated, also act to
throw the material upwardly into the sereen-
g chamber to the
blades. S

Jther features of the machine shown

which have not been - deseribed in . detail

herein, form the subject matter of other ap-
plications now pending, the present inven-
tion being more particularly concerned, as

| above stated, with the means for feeding the

It will be readily seen

the thread of

action of the deflecting
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Cforming a deflecting surfuce;
as dasm 1hed.
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imaterial into the n'"sfs'{;hiﬂe and to the con-
struction and removal of the c .:wmﬂ: for the
grinding eiements,

it will be obvious that various changes
may be made i the details of construction
and arrangement of the parts without de-
parting ‘tmm our invention, since

tht we claim 18—

1. A pulverizing machine, having a re-

ducmf) chamber, a screen {*hwmhei Lahm ¢ the
mdmmw chamber, reducing means in the re-
ducing chamber ar: ranged “to throw the re
duced material d‘flectiv upward 1nto the
sereen chamber, an inverted cone shaped r¢
tary feed ho )p{,r extending centrally dowu—
ward W1thm the said screen chamber and
having a central discha rge at its lower end,.
deﬂmtmu blades secured to said hopper. and
means for rotating said hopper and blades,
the outer melined surface of the hopper also
forming a deflecting surface: ':-:.;{'l_lmtzﬁlnt:.iaily
as. dLsm ithed. ' - '
9. A pulverizing machine, h..fwmﬂ a re-
ducing {,l‘mrbu a screen chamber above the
ltdllflllﬂ ch .-_11113){31:* reducing means i the re-
ducing chamber *’snflmwd to throw the re-
duced material mwﬁthf upward into the
screen chamber, an inverted cone-shaped ro-
tary feed hopper extending H..maji.;ﬂhf Aown-
ward within the said screen chamber and
having a central discharge at its lower end,
dﬂﬁmmnﬂ blades secured to said hopper, and
means for rotating said hopper and b]dd(’%?
mdependently of “the. 1*:*(1&(111& means, the
outer inelined surface of the hopyer also.
%111)3&1&13113?

. A rotating carrier for the ﬂlwduw rolls

:uf d ;mlwmmw machine, sud carrier eon-

sisting of an mtmu al casting having a piu-
miy of be 1 ing seats for the o111 hﬂﬂ ele~
mvmtaj and having “r*{unwmdl‘v inclined b-
%ha pﬂrl scoop porfions in the {mm 6t pockets
A 20 ]mw mwardly into isw body of the
carrier interined siﬂ said seats; substantinlly
as described, :
4. In a machine of the character deser ribed,
a }ﬂmul dng chamber having w ‘*:mﬂmn of
1’(::, end wall uﬂmmﬂ}ie; driving shaft hav-
ing an overhung portion ex imﬂmu mt{} such
Limu"ll)u,,a carrier Tfh the uzuﬂmu elements
detachably secured to "S&l( | shaft, and Dro-
vided with means for the attachment there-
to of a vemoving devw‘*f} nhfmhv said carrier
may be wmww! bodily from the shaft by
endwise movement imd M iken out at the re-

(oD
&

movable side ef the c&sm
(eseribed.,
5. Tn a machine of the character described,

a pulverizing chamber, a driving shaft hav-
‘ing an overhung portmn e*{tendmg into such

ciiamber, sald shait having an angular por-
tion and a ta pered portion forward of the
angular portion, a carrier for the prinding
elements within said chamber on the over-

hiim: portion of the shaft and having a driv-

g engagement with the angular portion of
the s)mu[ and means for attaching to said
carrier 1emwmfr device, said chamber hav-
ing an opening in its side wall closed by a
removable plate and through which opening
the carrier can be mmoved substantially as
described.

6. In a grinding or pulverlzmg machine,
grinding or pulvermmw means, COMprising

2 fixed cirenlar track or ring, and a. carrier
rotatably supported within said track or

| ring, and comprising an integral casting of

ﬁ@neml cylindrical form, havmg therein a

plul ality of radial slots or pockets formed

at each side with open slots, said casting also
having intermediate of .&;ald pockets, Other

-pmmu extending into said b{)d and form-
g U-shaped scoops having mde walls which

d:lwx oe in the direction of rotation of the
% arrier, and grinding elements seated in the
first named pockets and having gudgeons
seated 1 said slots;
5&}1}9{%
7. A rotating carrier for the gmndmg rolls
of a pu]vermmf} machine, comprising a body

having a phwﬁlw of epen radial slots to re-

ceive the gudgeons of driving rollers, and:

having mtermediate of the said slots inte-
gral scoop portions in the form of depres-

s substantially as

. substantially as de-
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sions in said body, each scoop having rear-

wardly converging side walls and a rear-
wardly inclined rear wall, whereby the ma-

.‘

terial is converged by the bcmp& 1nwardly

from opposite sides toward the center and

into the path of the grinding rolls, substan-
{1 ﬂh’ as described.

in testimony whereor, we have hereunto
st or h;indb -

C{IIA_B JI"{_.HE") lﬁk DORN
JOHN O. LUDLAM.- |
CHARLES F. BONNO,T.
LL.OUIS C. BONNOT,
Witnesses: |
Arnvin H. Fray,
ras, Krrousaua.
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