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| Robert C. Hepkms, Alhance, Chio
| Appheatlen Oeteber 7, 1944, Serial No. 557,665

-9 Clalms

1 .

( Cl. 241—'—1 60 )

The invention relates to rotary ﬁlls for pulver- -

izing, breaking up, mixing, screening, emulsify-
ing and hemogemzmg the heavy particles of oil
or other material, vegetable or anlmel metter in
fluid or semi-fluid state. -

It is an object of the present 1nvent10n to pro-
wde a colloidal and homogenizing mill which is
constructed and operated on an entirely new
principle which is radically different from the
construction and operatlon of mills fer this pur-
pose now in use.

A further object of the 1nventmn is to promde
a mill in which the cutting or milling teeth are

stationary and a plurality of rotating mixing and
milling chambers are provided, through which

the oil or other matemal to be mﬂled is succes-
sively passed.

A still further object is the provision of g, mill
ef the character referred to in which g plurality

of stationary saw teeth are mounted around the

interior of the mill housing and a plurality of
rotating mixing and milling chambers are rotat-
ably mounted within the housing, the material to
be milled being passed through said rotating
chambers and continuously thrown by centrifu-
gal force against said stationary teeth.

Another object of the invention is to provide a
mill comprising a housing hgving g gang of sta-
tionary saw teeth around its interior and s plu-
rality of rotating star wheels of substantial thick-
ness, separated by thin discs of a diameter equal
to the overall diameter of the star wheels, thus
forming a plurality of rotating mixing and mill-
ing chambers around the star Wheels end be-
tween the separating discs. - ~ -

.Still another object is to provide a m111 of this
character in which the teeth upon the first star
wheel, at the inlet end of the mill, are angularly
or spirally arranged so as to set up an effect like
a screw propeller, producing a pumpmg action
and overcoming any obstruction to the. ﬂow ef
material pumped through the mill,

A further object is to provide a mill of the
character referred to in which the fluid or semi-

fluid material is admitted at one end of the ro-

- tor, passes successively over the separating discs
and through the rotating mixinsg and milling
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chambers and is finally discharged at the oppo-

site end of the rotor.

A still further obj ect of the 1nventmn is to pro-—
vide such a mill in which the star wheels and sep-
arating discs are assembled upon a mandrel in
any combination of two or more star wheels to
produce more or less intensive mlllm.g and great-

mill, -

2

er or less Volume capa,cny a8 cendltmns may re-
quire,

- - Another object is the provision of a m111 of this
character in which the particular shape of the
rotary mixing and milling chambers sets up a
rolling or spinning motion of the material around

-the inside of the stationary teeth.

' Still another object is to provide a mill in -

‘which the stationary toothed members are spaced
apart a distance approximately equal to the

thickness of the toothed members. |
1t is another object of the invention to pro-
duce g mill of this type in which there is a certain

pressure effect against the stationary teeth due

to the angular shape of the chambers in the rotor
and the path of rotation. | o
-Still another object is to provide a construc-

-tion of mil] in which any tendency to clog the ro-
tating chambers is overcome by the flow from

one chamber to another over the separating
discs, and also by the turbulence set up in each
chamber and more particularly due to the wash-

ing effect as the material flows over the separat-

1ng disc into the next chamber.

A further object is the provision of stich g mill
whlch may be operated as efficiently in either di-
rection without any change in the inlet or outlet.

A still further object is the provision of a ro-

-tary mill in which the inflow of material at the

inlet end of the mill has a certain thrust efiect
which tends to 11ghten the load on the end thrust
beermg

~Another object is to promde a mill in whmh all
of the energy is used up in the milling operation,

-the transformation of power into heat being an
advantage in the case of oil or sludge reduction,

the only heat loss being by radiation from the

mill housing and accessory parts.

The above objects, together with others which

will be apparent from the drawings and follow-

ing description, or which may be later referred

t0, may be attained by constructing the im-
proved colloidal and homogenizing mill in the

manner illustrated in the accempenymg draw-

ings, in which

Figure 1 is a su:le eleva,tion of the improved

- Pig. 2 3 10ng1tud1nal sectlone,l view through

the mill on a slightly larger scale,
60

rotor, and,

‘Fig.3 a 10ng1tud1nal sectional vwW through the

" Fig. 4 g transverse sectional view through the

 mill, taken as on the line 8.4, Fig. 2.

bb

The mill includes a housmg (8, preferably of‘
cylmdnc form and loceted in honzontal pesﬂ;mn
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flanges {{ being formed at opposite ends of the
housing for connection of the heads 12 and (3 at
the inlet and discharge ends respectively of the
mill. |

An inlet pipe 14, leading from a pump or other
source of fluid or semi-fluid under pressure,
cormmunicates with the interior of the housing
through the inlet passage 15, in the head 12, and
o, discharge or outlet pipe 18 communicates with
the other end of the housing through the outlet
passage {T in the head {3.

The head i3 has a bearing housing (8 formed

10

thereon and provided with -a closed -end, any

usual and well known form of bearing,. as-indi~

cated at 18, being located within said bearing
housing to receive the journal end 20 of the rotor

15

shaft 21 which is longltudmally, axially disposed -

through the mill

A bearing housing 22 is formed upon the head
{2 and houses a bearing 23 through which the
journal portion . 24 of the rotor shaft is located.
An extension 25 may be formed beyond the bear-
ing 23 to house a stuffing box or the like, and'the
journal portion 24 of the shaft is extended there-
through as'at 26 and may be operatively con-
nected to a motor ot .other driving means.

The shaft 21 is provided with screw threaded
portions 27 adjacent to each journal end thereof,
to receive nuts 28 for mounting the tubular
mandrel 29 upon the shaft. The mandrel may be
held against rotation relative to the shaft by any
suitable means, such as thekey 30, |

An annular flange 31 is formed upon one end
of the mandrel, and a plurality of star wheels 32
- is mounted upon the mandrel, butting. against
said flange at one end.and ¢lamped tightly be-
tween the flange and the mandrel plate or ring
33 by means of the mandrel nut-34 mounted upon
the serew threaded portion 35 at the opposite
end of the mandrel,

These star wheels.are of suhstantml thickness
as shown in Figs. 2 ahd 3, and are provided
around their peripheriés with thie substantially

Vv-shape notches 36, each. notch being preferably
rounded at its apex, as indicated at ‘31, in order
{0 increase the tendency fo. produce a rolling or
spinning motion of the material as will be:later
nointed out. The notches 36 may be:so spaced as
to form narrow, flat surfaces 38 therebetween
arcund the periphery of the star wheel.

. Relatively thin .separating discs or plates 33
are located upon the mandrel between the:star
wheels 32, slightly separating :the  star wheels
from each other and  forming bafiles there-

between, as the separating discs are of a diameter

equal to the overall diameter of the star: wheels,
thus producing a plurality of mixing and milling
- chambers 40 around the penphery of -each star
wheel.

In order to regulate the mtens1ty of milling the
number of star wheels assembled upon the man-
drel may be increased or decreased to suif con-
ditions and requirements. For this. purpose. the
width of the mandrel plate or ring 33 may he
varied dEpendmg upon the number 0f: sta.r wheels
assembled upon the mandrel. .

A lock plate or ring 41 may. be mterposed be-
tween one end of the mandrel:-and the adjacent
nut 28, and may be, as shown ih-Figs. 2 ‘and 3,
1ocated between .the mandrel . not -34:and the
adjacent shaft nut 28, the lock plateor:ring
being provided with the annular 11p 42 contactmg
the mandrel nut. -

Wlth this ‘construction, when. zl;he star wheels
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mandrel in the manner above described and the
mandrel nut is tightened against the mandrel
plate or ring and the shaft nuts 28 are tightened
against the mandrel and lock plate, the entire
rotor assembly is rigidly mounted as a unit upon
the shaft 21.

As shown in Fig. 2, the notches in the first star
wheel may be angularly or spirally located as

indicated -at 36a, so as to set up an effect like

a, serew vropeller and produce a pumping action
which will at least overcome any obstruction on
registance to flow of material pumped through

the -mill,

‘Where ‘this -ahgular or spiral star wheel is
used the rotor must be rotated in the direction

~pf ‘the -arrow shown in Fig, 2. Otherwise the

rotor may be retated in either direction and will
operate as efficiently and successfully if rotated in
one -direction as in the other, and without any
change of the inlet or outlet.

A -gang - of internally toothed, saw rings 43 Is

fixed-upon the-interior of the housing and spaced
‘by thin annular-separator plates 44, the saws and
separator  -plates -being of substantially egual

thickness and of approximately the same thick-
ness as the separator discs:39 whlch sepa,rate the

relatively thick-star wheels.

~ These -stationary, internal saws -extend .the

‘entire-length of the rotor, the teeth thereof being
in. close proximity to, but not in contact with the

peripheries of the star wheels, so-that the mate-

rial passing through:the chambers-of the star

wheels -will -be repeatedly -brought :into contact

" with the saw teeth .by centrifugal- actmn and
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thoroushly milled-and mixed thereby.

In the operation-of the mill, oil-or other: hquid
or semi-liguid material, under pressure, is ad-
mitted to.the interior of:the housing through the
inlet passage 15, - and passes-successively through

the ‘V-shape chambers. of the star wheels and

over the separator discs: from the mlet end toward

the. outlet end: of . the mill,

The 'rotating star -wheels cause a - spmmng
motion.of the materia] within-each of the cham-

Jbers 40 and the: heavier particles: of the material

are forced .against the-stationary saw - teeth .in
the housing by centmfugal force, and as this ac-
tion is . repeated -as the material :successively

passes through- the cha,mbers of:each- star wheel

g thorough- milling, emulsifying and homogemz-

- mg of the material is preduced.

: G{)
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venting -any- clogeing thereof.

.As the material passes cut of the: mlxmg cham-
bers of -each.star -wheel it must pass over:the
separator discs-with-enough velaclty to- wash any
material out of the stationary saws, thus-pre-
PFurthermore the
turbulence: set up: in:-each of -the mixing cham-
bers 'will-reduce -any.tendency tmvard cloggmg of
the saw teeth.

-It will be cbvious that.there will be g -dissolving

action of the heavy particles of oil or-other mate-

rial due to the generation of heat resulting from
the milling and. cutting.up of heavier particles
in the material, thus the transformation of power
into heat is a distinct. advantage in the case .of

oil .and sludge reduction, &nd .substantially all of

| _th& energy 18 used up in the milling apera,tmn

T claim:

1. A rotary collmdal and homogemzmg mlll in-

cluding a housing, a plurality " of stationary SAWS
fixed-within the mtermr -of the housing-and hav-
ing- relatively small -saw teeth: thereon, -a -rotor
within ‘the housing, -g -plurality -of -star .wheels

upon-the rotor having relatively Jarge notches in

and’ sepal aling . dlscs are assembled upon the X5 their: pemphemes in-close I}I‘OKiIIIIty to the' teeth

w4
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of the stationary saws, separator dises between
the star wheels extending tothe peripheries there-
of and forming with said notches g plurality of
mixing and milling chambers around the periph-

ery of ‘each star wheel, and means for passing

liquid or semiliquid material through the housing
and successively through said chambers.
- 2. A rotary colloidal and homogenizing mill
including. a housing and having relatively small
saw teeth thereon, a plurality of stationary saws
fixed within the interior of the housing, a rotor
within' the housing, g plurality of star wheels
upon the rotor having their peripheries in close
proximity to the teeth of the stationary. saws,
each star wheel having a plurality of relativels
large substantially V-shape notches around its
periphery, separator discs between the star wheels
extending to the peripheries thereof and forming
with said notches g plurality of V-shaped mixing
and milling chambers around the periphery of
each star wheel, and means for passing liquid or
seml-liquid material through the housing and suc-
cessively through said chambers.

3. A rotary colloidal and homogenizing mill
including a housing, g blurality of stationary saws
fixed within the interior of the housing and hav-

ing relatively small saw teeth thereon, a rotor

within the housing, a plurality of star wheels uipon
the rotor having their peripheries in close prox-
Imity to the teeth of the stationary saws, each
star wheel having g, plurality of relatively large
substantially V-shape notches around its periph-
€ry, separator discs between the star wheels ex-
tending to the peripheries thereof and forming
with said notches g plurality of V-shaped mixing
and milling chambers around the periphery of
each star wheel, and means for passing liquid or

10

-having relatively small saw teeth
~arators between said
- same thickness as the Saws, & rotor within the

| B |
6. A rotary colloidal and homogenizing mill
including a housing, a plurality of stationary
saws fixed within the interior of the housing and
thereon, sep-
saws of substantially the

housing, a plurality of star wheels upon the rotor
having relatively large notches in their periph-

‘ries in close proximity to the teeth of the station-

aly 8aws, separator discs between the star wheels
extending to the peripherieg thereof and form-

- Ing with said notches a plurality of mixing and
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semi-liquid material through the housing gnd suc-

cessively through said chambers, the notches in

the star wheel at the inlet end of the mill being
spirally disposed.

4. A rotary colloidal and homogenizing mill in-

cluding a housing, a plurality of stationary saws
fixed within the interior of the housing and hav-
ing relatively small saw teeth thereon, a rotor
within the housing, a plurality of star wheels upon
the rotor having relatively large notches in their

peripheries in close proximity to the teeth of the

stationary saws, separator discs between the star
wheels extending to the Peripheries thereof and
forming with said notches a plurality of mixing
and milling chambers around the periphery of
each star wheel, and means for passing liquid or
semi-liquid material through the housing and suc-
cessively through said chambers, the star wheels
being reiatively thick and the separator discs be-
ing relatively thin, whereby said mixing and
milling chambers cover substantially the entire
peripheral area of the rotor. |

9. A rotary colloidal and ‘homogenizing milil
including g housing, a plurality of stationary saws
fixed within the interior of the housing and having
relatively small saw teeth thereon, separators be-
tween said saws of substantially the same thick-
Ness as the saws, a rotor within the housing, g plu-
rality of star wheels upon the rotor having rel-
atively large notches in their peripheri.s in close
proximity to the teeth of the stationary saws, zep-
arator discs between the star wheels extending to
the peripheries thereof gnd forming with said
notches a plurality of mixing and milling chan-
bers around the periphery of each star wheel, ¢nd
means for passing liguid or semi-liquid material
through the housing and successively through said
chambers. |
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~ including a housing,
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peripheral area of the rotor,

- having relatively small
tor within the housing,

1fixed upon the shaft, a

the mandrel

milling chambers around the periphery of each
star wheel, and means for passing liquid or semi-

liquid material through the housing and succes-
‘sively through said chambers, the star wheels
- being relatively

thick and the separator discs
being relatively thin, whereby said mixing and
milling chambers cover substantially the entire -

7. A rotary colloidal and homogenizing mill
including a housing, a plurality of stationary
saws fixed within the interior of the housing and
having relatively small saw teeth thereon, a rotor
within the housing, a plurality of star wheels
upon the rotor having relatively large notches
In their peripheries in close proximity to the
teeth of the stationary saws, each star wheel
having a plurality of relatively large substan-
tially V-shape notches around its periphery, sep-
arator discs between the star wheels of g di-
ameter equal to the overall diameter of the star
wheels and forming with said notches a plural-
ity of V-shape mixing and milling chambers
around the periphery of each star wheel, and
means for passing liquid or semi-liquid mate-
rial through the housing and successively
through said chambers. |

3. A rotary colloidal and homogenizing mil}
including a housing, a plurality of stationary
Saws fixed within the interior of the housing and
saw teeth thereon, a ro-

upon the rotor having their peripheries in close
proximity to the stationary Saws, each star wheel
having a plurality of relatively large substan-
tially V-shape notches around iIts periphery, sep-
arator discs between the star wheels extending
{0 the peripheries thereof and forming with said
notches a plurality of V-shape mixing and mili-
ing chambers around the periphery of each star
wheel, and means for passing liquid or semi-
liquid material through the ‘housing and suc-
cessively through said chambers, said notches
being so shaped as to produce a spinning motion
of the material within ssid chambers.

9. A rotary colloidal and homogenizing mill
& plurality of stationary
saws lixed within the interior of the housing
and having relatively small saw teeth thereon, a
rotating shaft within the housing, ‘a mandrel
blurality of relatively

thick star wheels detachably mounted upon the

‘mmandrel and having relatively V-shape notches

in their peripheries in close proximity to the
stationary saws, relatively thin separator discs
of a diameter equal to the overa]l diameter of
the star wheels located on the mandrel between
the star wheels and forming with said V-shape
notches a plurality of substantially V-shape mix-
ing and milling chambers around the periph-
eries of the star wheels, g flange upon one end
of the mandrel] contacting one endmost star
wheel, a mandrel plate detachably mounted upon
and contacting the other endmost
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” .
star wheel, g nut upon the. mandrel contacting
the mandrel plate for clamping the star wheels
and separator dises between the flange and man-
drel plate, and means for passing liguid or semi-

liquid material through the housing and suc-

cessively through said chambers.
__ | ROBERT C. HOPKINS.
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Certificate of Correction

Patent No. 2,430,768. November 11, 1947.

ROBERT C. HOPKINS

It is hereby certified that error appears in the printed specification of the above
numbered patent requiring correction as follows: Column 5, lines 10 and 11, claim 2,
strike out the comma and words “, & plurality of stationary saws fixed within the

:nterior of the housing’’ and insert the same in line 9, same claim, after ‘“housing’’;
and that the said Letters Patent should be read with this correction therein that the

same may conform to the record of the case in the Patent Office.
Signed and sealed this 24th day of August, A. D. 1948.
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