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6 Clalms
The mventlon relates to rotary mills-for cut-

ting, mixing and attrition of the heavy: particles :

of oils, synthetic rubber constituents, paints, pig-
ments and other mineral, vegetable and animal

matter in fluid state, or:capable of flowing ‘and

being ground. and mixed with other  liquid or
plastic substances, and more pat t1cu1arly to & two
stage mill.of this character.

An object of the invention is.the prov1smn of
a two stage rotary mill having a primary milling
chamber in which-the first. stage of reduction is
accomplished somewhat: on:the principle:of. &
hammer mill, in which the larger particles are
milled down to & finer grain-or.particle size.and
blended, and a secondary milling  chamber: in
which the first reduction or.fitst pass material-is
subjected. to: further cutting,: grinding, atirition
and mixing to such-an.extent that it is. completely
pulverized and reduced to.a: umform cons1steney

and thoroughly mixed.

A further object. of the mventmn is'to provide
a mill of this character having a primary cham-
ber in which is:located ‘s 'rotary gang of disks
having spaced notches in:their peripheral por-
tions, forming wide, heavy teeth for breaking up
the larger, size particles to a:finer grain size, ©

A still further object is the provision of a rotary
mill in which a perforate, cylindrical screen sur-
rounds the rotary gang of disks, the peripheral
toothed  portions of the: dlsks Being’ located in
close proximity to the screen. . ‘

.Another object. of ‘the invention:is to provide
a. rotary mill:of this character in which the per-
forations of the screen:are triangular, or V-shape;
with their apices disposed in the direction 'of ro-
tation of the rotary gang of disks.

Still another object'is the provision of a rotary '

mill of -the: character referred to:in which the
primary -chamber-is: divided into two -compart-
ments, the inlet to the chamber communicating
with one-compartment and the outlet communi-
cating with the other compartment, the cylindric
sereen having an inlet opehing within the inlet
compartment,. whereby all of “the: material en-
tering the primary chamber ‘must pass:through
the cylindric. screen and be milled by the rotary
disks before it: passes to the outlet compartment
and is discharged from the chamber.
A further object is the provision in such a: m111
“of ‘a secondary chamber divided into a plurality
of attrition chambers by means: of radial parti-
tion walls having cutting edges in close proximity
to the peripheral portions of the gang ‘of rotary
blades in the the secondary chamber.
A still further object of the invention is:to pro-
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v1de a rotary two stage m111 of thls character

“in which the primary chamber is prov1ded with

a rotary gang of disks having wide; heavy téeth
around their peripheral portlons and the second—
ary chamber is p10v1ded with & rotary gang of
disks having smaller; saw teeth around thelr pe-

‘rlpheral portions.

‘Another object is'to" prov1de such’'a two stage
mill in which the primary ‘and secondary cham-
bers are-located in axial ahgnment and a single
drive shaft: is Joumalled Iongitudinally through
both chambers and has the rotary gangs ‘of dlsks
mounted thereon, -the -outlet- of ‘the’ pmmary
chamber communicating with the mlet of the
secondary chamber. :
cA further obJect of the ‘invention is'to provide
a rotary mill of this character in Whmh the
toothed disks in the primary chamber are spaced.
apart ‘a distance considerably greater than the
thmkness of the disks.

"The above objects together w1th othels which
wﬂl be apparent frOm the accompanymg draw—

structmg the 1mproved rotary two stage mﬂl in
‘the manner 111ustrated in the drawings, in

which—..°

Figure 1 is a 51de elevatlon of the two stage mlll
to which ‘the 'invention pertalns showing. the
same mounted with a motor.as a complete unit;

Fig. 2, an enlarged longltudmal sectional: view
through. the prlmary and secondary chambers,

Fig. 3,-a transyerse sectlona.l view through the
primary. . chamber, taken as on the line. 3—-3
Fig. 2; ‘ .
Fig. 4, a. detached side elevatlon of the cylin-
dr1c screen which surrounds the dlsks in the pri-
mary chamber, S

Fig, 5.a detached elevatlon of one of the dlsks
from the primary chamber; and ‘

. Pig. 8, a similar view of -one of the d1sks from
the secondary chamber.

Similar - numerals.. refer to..’similar ‘parts

-throughout. the .drawings..

The mill and-its driving means may be mount-
ed as a unit-upon a base 10;'an electric motor 11
being preferably provided for driving ‘the mill
and being mounted upon one end portion of the
base as shown in Figure 1.

i TThe shaft 12 of the motor may be axially'con-
nected, by a.coupling or:clutch located within
the guard £3, to the drive shaft 14-of the mill.
This coupling guard may be supporied upon the -
base: 10 as by the upright (¥ to which the guard




2

may be detachably connected as by one or more
bolts (8, )

A bearing bracket 1T may be mounted upon the
base 10 adjacent to the coupling guard as by the
feet 18 which are secured to the base as by bolts
9. This bracket is provided with a bearing por-
tion 20 within which may be housed any suitable
antifriction bearing within which is journalled
the end portion of the drive shaft 14 adjacent
to the coupling. .

The rotary mill proper includes the secondary
housing 21 which is mounted directly upon the

base 10 and connected thereto as by the bolts 22

located through flanges 23 upon the housing, and

the primary housing 24 which is mounted upon -
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portion of the cylinder 49 to admit oil or other
material to be milled to pass from the inlet com-
partment §1 to the interior of the cylinder, and
the remainder of the cylinder is provided with a
multiplicity of smaller outlet orifices 54 of such
size as is required in the first reduction of semi-
solid material or heavy particles of sludge or the
like.

Although these outlet orifices may be of cir-
cular or. other shape they are preferably trian-
gular or V-shape as shown in Fig. 4 and are so
positioned that their apices are disposed in the.

- .direction of rotation of the cutting disks 42,

16

one side of the secondary housing and secured .

thereto as by bolts 25. .

A bearing bracket 26 may be attached to the
opposite side of the secondary stage housing as
by bolts 25 and to the bearing bracket {1 as by
bolts 28 for supporting a bearing 29 through which
the intermediate portion of the drive shaft {4
may be journalled; and. a bearing portion 30 may
- be formed upon the outer side of the primary
housing 24 for housing a bearing 31 in which the
reduced outer end portion 32 of the drive shaft
14 may be journalled. . :

A cylindric chamber 33 is formed within the
primary housing 24 and provided at its top with
an inlet opening 34 having a flanged coupling 35
attached thereto as by the screws 36 for connect-

20

whereby the large particles or semi-solids may
be reduced In size as they are wedged into these
reduced angular portions of these outlet orifices
as they are discharged therethrough by the rota-
tion of the cutting disks. .

It will be seen that all of the material entering
the primary chamber through the inlet 34 must
pass from the inlet compartment 51 into the cy-

~ lindric screen 49 where it is acted upon by ‘the
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ing a feed pipe 87 which may lead from any suit- -

able source of supply of the oil or other substance
to be milled. : . .

The drive shaft 14 extends axially through the
cylindric primary chamber 33 and the hub 38 may
be fixed upon the shaft by any usual and well
known means such as the key 39. This hub may
extend entirely through the secondary chamber
49, within the secondary housing 21, and is pro-
vided with the annular shoulder 41 intermediate
the two chambers.

A plurality of cutting disks 42 is mounted upon
the hub 38 within the primary chamber 33 and
extends from the shoulder 41 to a point near the
end.of the hub, at which point a ring flange 43
may be located around the hub and clamped
against the adjacent end of the gang of the cut-
ting disks as by a nut 44 threaded upon the ad-~
jacent screw threaded end portion 45 of the hub,
thus clamping the gang of disks tightly between
thie shoulder 41 and the ring flange 43.

Each of the disks 42 is provided around 'its pe-
riphery with spaced V-shape notches 46 forming
the wide, slightly tapered teeth 47
periphery of each disk.

As shown in Fig. 2 a plurality of spacers 48 may
be placed between each adjacent pair of cutting
disks 42 so as to space the disks widely apart, or
1if desired the spacers may be eliminated and the
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cutting disks may be placed side by side upon the -

hub throughout the entire length of the primary
chamber. :

A hollow cylinder 49 surrounds the cutting disks
42 in the primary chamber and is located in close
proximity to the peripheries of these cutting disks
50 that the disks have substantially a running fit
within the hollow cylinder. .

Radial partition walls 50, upon the interior of
the primary housing, extend inwardly toward each
other and contact the -outer surface of the cylin-
der 49 dividing the primary chamber 33 into an
upper or inlet compartment. 51 and a lower or
discharge compartment 52. :

An enlarged opening 53 is provided in the upper

70

rotary cutting disks and the heavy particles there-
of are broken up, blended and screened and dis-
charged through the outlet orifices 54 of the
screen into the outlet compartment from which
the material is discharged through the discharge
outlet 89 and passes through the pipe 56 into the
bottom of the secondary chamber 40 1ocated with-
in-the secondary housing 21. i

The drive shaft 14 extends axially through this
chamber also and is surrounded throughout the
length of the secondary chamber with the Hub 45,

Cutting disks 58 are located upon the hub ex-
tending from the shoulder 41 to a point near the
screw threaded end 59 of the hub, at which point
aring flange 60 may be located around the hub
and clamped against the adjacent end of the gang
of cutting disks as by a.nut 61, threaded upon the
end portion 59 of the hub, thus tightly clamping .
the gang of disks between the shoulder 41 and the
ring flange 6§. - - - ' C

If desired, rings 62 ‘and §3 may be inounted
upon the shaft and clamped into engagement with
the nuts 44 and 6i respectively, as by the large
nuts 64 and 65 mounted upon the screw threaded
portions 6% and 87 respectively  of the ‘shaft 14,
thus tending to lock the nuts 44 and §i in 'ad-
justed position, - . o ’

.The disks 58 may be of lighter gauge than the
disks 42 in the primary chamber and aie pref-
erably provided around their peripheral portions
with relatively small V-shape testh 68, so that
these disks are in the nature of circular saw
blades. ' . R
- The secondary chamber 40 is preferably divided
into a plurality of attrition compartments by
mmeans of the radial partition walls 69 having the
cutting edges 70 located substantially 'in’ periph-
eral engagement with the disks 58.

The first reduction or first pass material is ad-~
mitted from the primary chamber to the lower
front compartment indicated at 71 of the sec-
ondary chamber, and after passing through the

5 Several compartments of the secondary chamber

is. discharged from the lower rear compartment
of the secondary chamber through the discharge
outlet 72, ‘

For the purpose of regulating the temperature
and pressure of the material being milled a pipe
13 may communicate with the upper portion of
the secondary chamber for connection of a ther-
mometer 14 and pressure gauge 15, this pipe com-
municating with the secondary chamber through
the port 76. - K B R
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"In the operation ‘of the mill, 6il or other mate-
rial is admitted through the inlet 84 to the upper
or inlet compartment 51’ of the primayy chamber
- ahd then pisses: through the opening §3 to’ the

interior of ‘the cylindri¢ screen 49 where it is en-.

gaged by the rapidly rotating - cuttmg disks 42
which’ rotate in' 4 clockwise direction as- v1ewed
in'Fig. 3, thie large teeth upon ‘these disks cooper~
ating with the mner ‘surface of the cyhnder 19
to’ ciit and break up the semi<solids and Targe
partwles or ‘sludge, discharging the milled ma-
terial through the outlet oriﬁces 54, the direction
of Totation of ‘the disks tending to force the ma-
terial through the- tapered ends of the outlet
orifices so.that. the actmn is to ‘blend as well as
to mill down to a finer grain or particle size.

As the material is discharged through the out-
let orifices of the screen 49 into the lower or dis-
charge compartment 52 it passes out of -the pri-
mary chamber through the outlet 55 and pipe 56
to the secondary chamber for final reduction; at-
trition and blending or mixing. \

As the material enters the lower portion of
the secondary chamber and passes progressively
through the several attrition compartments it is
given a violent agitation within each compart-
ment by means of the rotating cutting disks, the
material being thoroughly reduced, mixed and
blended as it passes from each compartment to
the next until it is ﬁnely discharged through the
outlet pipe 12.

I claim:

1. A rotary mill including a primary chamber
and a secondary chamber, means forming a com-
munication between the chambers, an inlet to
the primary chamber, an outlet from the second-
ary chamber, a plurality of closely spaced, re-

“yolving, cutting discs throughout the entire length
of the primary chamber, said discs havmg spaced,
radial inwardly tapered, V-shape notches entire-

. 1y around their peripheries forming wide, sub-

stantially flat peripheral edged: teeth "therebe-
tween, the flat peripheral edges of the teeth be-
ing considerably wider than the intervening
notches and a plurality of closely spaced revolv-
ing cutting discs throughout the entire length of
the secondary chamber having relatively smaller
V-shape teeth entirely around their peripheries,

" said discs entirely filling said chambers between - ;

the inlet and outlef so that all material passing
through the chambers will contact the discs.

2. A rotary mill including a primary chambey
and a secondary chamber, means forming a com-
munication between the chambers, an inlet to the
primary chatber, an outlet from the secondary
chamber, a plurality of closely spaced, revolv-
ing, cutting discs throughout. the entire length
of the primary chamber, said discs having spaced,
radial, inwardly tapered V-shape notches entire-
ly around their peripheries forming wide, sub-
stantially flat, peripheral edged teeth therebe-
tween, the flat peripheral edges of the teeth be-
ing considerably wider than the intervening
notches, a hollow cylinder surrounding the cut-
ting discs throughout their entire length and in
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a,nd outlet so.that all material- passmg through
the chambers will contact the’ discs. e
3. A rotary mill:including. a prlmary chamber
and g secondary chamber, means: forming a. com-
munication between the chambers, an/inlet to the
primary chamber, an outlet from the secondary
chamber a-plurality of closely spaced, revolvmg,
cutting discs’ throughout the entire'length of the
primary chamber, - said - discs . ‘having spaced,
radial; inwardly tapered V-shape ' notches:en-

tirely around their peripheries forming wide, sub=

stantlally flat ‘peripheral edged  teeth 'therebe~
tween, a hollow cylinder surrounding the cutting
dises ‘throughout their entire length and-in cclose
proximity to the peripheral flat portions of the
teeth, said cylinder having throughout 'its: en-
tire area a multiplicity of closely spaced, relative-
ly small, triangular outlet orifices therein, the
apices of the triangular. orifices being forward
relative to the triangle bases with respect to the
direction of rotation of the cutting discs, and a
plurality of closely spaced, revolving, cutting discs
throughout the entire length of the secondary
chamber having ‘relatively smaller peripheral
teeth entirely around their peripheries, said discs
entirely filling said chambers. between the inlet
and outlet so that all material passing through
the chambers will contact the dises.

4. A rotary mill including a chamber, a plu-
rality of revolving cutting discs mounted within
and extending throughout the entire length of

" the chamber and provided entirely around their

35
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peripheries with closely spaced, flat peripheral
edged teeth, a hollow cylinder surrounding the
cutting discs throughout their éntire length and
in -close proximity to the peripheral portions
thereof, a multiplicity of closely spaced, relative-
ly smaller, triangular outlet orifices, in said cylin-
der throughout the entire area of. said: cutting
dises, the apices of the triangular orifices being
forward relative to the triangle bases with respect
to the direction of rotation of the cutting discs,’
an inlet to the chamber and an outlet from the

. chamber, said discs entirely blocking the passage

45

between the inlet and outlet so that all material
passing through the chambers will contact the
discs.

5. A rotary m111 mcludmg a chamber a plu-
rality of closely spaced, revolving, cutting dises .
mounted within and extending throughout the
entire length of the chamber, a multiplicity of
wide, outwardly . tapered, - substantially flat pe-
ripheral edged teeth entirely around the periph-
eral portion of ‘the discs, a hollow cylinder sur-
rounding the discs throughout their entire length
and in close proximity to the peripheral portions
thereof, partition walls extending from the inner

 walls of the chamber to the hollow cylinder and

60

close proximity to the peripheral portions there-

of, said cylinder havihg a multiplicity of closely
spaced, relatively small outlet orifices therein

throughout the entire area of said cutting discs, 7

and a plurality of closely spaced, revolving, cut-
ting discs. throughout the entire length of the
secondary chamber having relatively smaller V-
shape teeth around their peripheries, said discs

entirely. filling said chambers between the inlet 7

dividing the chamber into an inlet compartment
and a discharge compartment; an inlet in the
top of the cylinder communicating with the inlet
compartment, a multiplicity of closely. spaced,
relatively small, triangular outlet orifices in the
cylinder, throughout the entire area of the cut-

3 -ting discs and communicating with the discharge

compartment, the apices of the triangular ori-
fices being forward relative to the triangle bases
with respect to the direction of -rotation of the
cutting discs, means for admitting material to
the inlet compartment and means for discharg-
ing material from the discharge compartment,
said dises entirely blocking the passage hetween

* the inlet and outlet so that all material passing

through the chambers will contact the discs.
6. A rotary mill including a cylindric chamber.
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a shaft concentrically journalled through :the
chamber, means for rotating the shaft, a mul-
tiplicity of revolving cutting disecs fixed upon the
shaft, means spacing the dises apart a slightly
greater - distance than the thickness of a disc,
there being spaced, radial inwardly tapered, V-
shaped notches entirely around the peripheral
portions of the discs forming relatively wide, out-
wardly tapered, substantially flat peripheral
edged teeth upon the peripheral portions of the
discs between said notches, a hollow cylinder sur-
rounding the discs throughout the entire length
of the chamber and in- close proximity to the
peripheral portions of the discs, horizontal par-
tition walls extending from the inner walls of the
chamber to the hollow cylinder and dividing the
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chamber into an upper inlet compartment.and
a lower discharge compartment, an inlet in the
inlet compartment, there being an inlet opening
in the top of the cylinder. communicating with
the inlet compartment, a: multiplicity of closely
spaced, relatively small,. triangular -orifices
throughout the enfire area of the:cylinder com-
municating: with the discharge compartment, the
apices of the triangular. orifices being. forward
relative to the triangle bases with respect to the
direction of rotation of the cutting discs, and
an outlet in the discharge compartment, sald dISCS
entirely blocking the passage between .the 1nlet
and outlet so that all material passing through
the chambers will contact the discs.
ROBERT C. HOPKINS




