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This invention relates to colloid and other
homogenizing and emulsifying mills.

My invention is particularly adapted to
colloid mills comprising rotating emulsifying
surfaces which are relatively adjustable in
the gap, i. e., the spacial relation of the sur-
faces from one another. Such surfaces are
preferably smooth. » '

The rotor members for homogenizing,
grinding and other treatment are preferably
of ring or annular formation and the material
to be treated is led to the rotor members pe-
ripherally outwardly of the rings or annuli,
and pressure impressed upon the material to
bring the material between the gap.

In the more simple types of the most pre-
ferred forms of my invention, two rotor mem-
bers are employed and are rotated in oppo-
site directions. The homogenizing or emulsi-
fying rings or annuli are removably posi-
tioned on the two rotor members, to provide
for the substitution of rings or annuli of vary-
ing radial extents of the effective surfaces,

.and thereby regulate the area and therewith

the time interval of treatment for given di-
mensions of the gap between the effective sur-
faces. In such types of my invention, the
shafts of the rotors may be driven by sepa-
rate motors or belts, thus attaining economy
in motor investment and in the consumption

. of current required.

40

In the use of two rotor members, one rotor
only may be mounted to be axially adj ustable,
to thereby regulate the effective gap between
the emulsifying or homogenizing surfaces.

My invention further includes improve-
ments in the arrangement of the casing of the
mill, to facilitate the assembly and disassem-
bly of the casing and the exposure of the
rotor members for cleansing and inspection
purposes, and also for the substitution of the
Friable emulsifying or homogenizing sur-

aces.

My invention further embodies improve-

ments in the construction of the parts serv-

ing for the discharge of the treated material,
and particularly for attaining a continuous
discharge during the stage of operation of the
mill and also for precluding all possibility
of contamination m%) the material by the lubri-

1927. Serial No. 206,969,

cation supplied to the bearings of the rotor
shafts.

Further features and objects of the inven-
tion will be more fully understood from the
following detail description and the accom.-
panying drawings, in which

1g. 1 is a vertical sectional elevation of a
preferred form of my invention;

Fig. 2 is a sectional elevation on line 2—2
of Fig.1;

Fig. 8 is a sectional elevation on line 8-—3

55
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of Fig. 1, with certain forwardly positioned -

parts broken away;

Fig. 4 is a sectional elevation on line 4—4
of Fig. 1, certain of the forwardly positioned
parts being broken away; and ]

Fig. b is'a sectional elevation on line 5—5
of Fig. 1. . :

Referring to the drawings, my mill is illus-
trated of the horizontally rotating type, and

‘of such type comprises a casing 10 having

laterally extending bosses 11, 12 for the exten-
sion therethrough of the respective horizon-
tally extending shafts 18, 14 of the respective
rotor members 15, 16, described more fully
hereinafter.

Each boss 11, 12 is preferably provided
with suitable packing means, such as a pack-
ing ring 17 seated in an annular recess in

the boss and is secured in adjustable sealing .

relation with the shaft by means of the an.
nular nut 18, the threading of which meshes
with the packing ring 19, having threading
20 on its inner face meshing with corre.
sponding threading on the outer face of the
respective bosses 11, 12, - ‘

The casing 10 is conveniently formed of
sectional parts, and preferably of halves, see
Fig. 4, designated respectively 107, 10°, abut-
ting on a vertical plane passing substantially
diametrically through the shaft 13, as ap-
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pears in Fig. 4, and correspondingly relative .

to the shaft 14. Such arrangement enables
the casing 10 to be readily opened up and
cleansed during the stages of use of my
mill, and similarly to be readily re-assem-
Wled, as is described more fully hereingafter.

Each casing section is preferably chan-
neled to provide for the flow of temperature
regulating fluids usually for cooling pur-
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poses, in which instance water may be em-
ployed. The channel of the half section 10*
1s designated 21, and extends to the right of
the center line of the shaft 13, see Kig. 4,
and provides for the cooling of the whole
of the section 10°. The channel of the left-
hand section 10", see Fig. 4, is designated
22 and similarly provides for the cooling of
the whole of the section 10°, :
The supp{[s;!;)f the water or other tempera-
ture controlling fluid is connected to either
opening 23 or 24, see Fig. 2, say the opening
24 of the left-hand casing section 10°, in
which event the water flows directly into the
channel 22 of the left-hand section 10°, The
channel 22 is connected by the. adjustable
union 25 and connected nipples, see Figs. 4
and 1, with the channel 21 of the right-hand
casing section 102, see also Fig. 2, the open-
ings 26 of the channel 22 communicating
with one end of the union 25 and the open-
ing 27 of the channel 21 communicating!
with the opposite end of the union 25.
The sections are locked to one another by
means of suitable coupling and preferably
combined supporting means, such as a lug
28 on the opposite faces of the casing section
10® for receiving the bolt 29 and similarly a
lug 30 on the opposite faces of the casing
section 10* for receiving the opposite end of
the bolt 29. The nut for one end of the
bolt 29 is indicated at 31 and the nut for
the opposite end of the bolt is indicated
at 32.. :
- Preferably, each bolt 29 is anchored in
position, as by means of the lug 33 integral
with or otherwise secured to the base 34
of my mill, see Figs. 1 and 2; each bolt 29
may be secured in position by means of a
set-screw 35. '
In such instance of vertically meeting sec-
tions of the casing 10, each packing ring 19
serves also to hold the sections in mutually
sealing relation about the respective shafts
13, 14. .
As appears in the drawing, the base 34 is
refera%ly of an integral casting, which may
e hollowed out for the purpose of attaining
lightness of weight and rigidity.
pears more fully hereinafter, the base 34

referably includes an integral extension 36

or supporting the right-hand bearing, i. e.
of the shaft 13, see Fig. 1, and also an inte-
gral extension 37 projecting to the right for
support of the discharge of the mill; the base

© 34 may also include an integral portion 38
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for support of the left-hand bearing of my
machine, namely for the shaft 14.

The upper abutting joints of the two-
part, vertically abutting sections 102, 10° are

also preferally adjustably locked to one an-

other, as by means of a lug 39 integral or
secured to the casing section 10% having an

- opening for receiving a bolt or threaded pin

40, and a-co-operating lug 41 integral or

_the
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otherwise rigidly secured to the casing sec-
tion 10°. The lug 41 is preferably formed
to firmly retain a pin 40, as by means of a
transverse pin 42 passing through a trans-
verse opening 43in the lug 41 and a suitable
registering opening in the bolt 40. Such
arrangement, see Fig. 2, is advanta%eous to
provide for a clearance adjacent the inlet
44 in the casing section 10° for the inflow of
the material to be treated and communi-
cating with the interior 45, see also Fig. 1,
of the mill surrounding the emulsifying sur-
faces, as appears more fully hereinafter.
The tightening nut for the threaded end of
in 40 appears at 46, see Fig. 2.

The rotor members 15, 16 are preferably
removably supported on their respective

-shafts 13, 14 as by screw-threaded connection

therewith, indicated respectively at 47, 48.
In the form of my mgchine illustrated in the
drawings, one rotor 15 is preferably rotated
in one direction and the other rotor 16 is
rotated in the opposite direction, and ac-
cordingly the threadings 47, 48 respectively
extend in directions opposite to the direc-
tions of rotation, to thereby more firmly
seat the rotors in their respective opposite
directions of rotation upon encountering
frictional and other resistance in use.

The emulsifying or grinding face of the
rotor member 15 is indicated at 49 and the
emulsifying or grinding face of the rotor
member 16 is indicated at 50; the faces 49,
50, are preferably respectively annular rings
and removably mounted on their respective
rotor members 15, 16, as by means of the se-
curing bolts 51, passing through countersunk
openings on the rear faces of the rotors 15,
16, and tapped into suitable threaded open-
Li}rg;gs on the rear faces of the respective rings

, 90.

The inflow of the colloid mixture or other
material to he emulsified or otherwise treated
is disposed at any suitable location. As in-
dicated above, for a vertically abutting two-
part casing, the inlet is preferably provided
in cne of the casing halves, such as the cas-
ing section 10°, say, at the top, at the location
44, which may be adjacent the lug 41, em-
ployed, as above described, for the assembly
and disassembly of the casing sections.

The bearing for the shaft 13 is indicated
at 52, preferably of the ball or other anti-
friction type; the bearing cage 52 is received
within the bearing housing 386, which, as in-
dicated above, may be integral with the ma-
chine base 34. An oil cup 53 is indicated for
the bearing 52. The bearing cage for the
shaft 14 is indicated at 54, having an oil cup
55 and is housed within the housing 38 car-
ried by or integral with the base 33, as pre-
ferred. As is set forth more fully hereinaf-
ter, the bearing cage 54 is locked to the shaft
14 together with the adjusting ring, to there-
by regulate the grinding gap between the
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rings 49, 50 by movement of the ring 50 rel-

~ative to the ring 49.
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In the types of my invention as illustrated

in the drawings, one of the shafts 13, 14, is’

hollowed, or otherwise
sage for the discharge o
from a central region. between the rings 49,
50. In the drawings, I have shown the shaft
13 as hollowed, as is indicated at 56, see Fig.
1, by boring for a portion thereof extending
beyond its bearing 52 to the discharge open-
ings 57, see also Fig. 5. The openings 57 com-
municate with the interior of the hollow
fixed housing 58, from which the treated ma-
terial is discharged through its outlet 59
through suitable piping or otherwise. The
packing rings 60 and adjustable nuts 61 are
provided for sealing the shaft 13 on the op-
posite sides of the discharge openings 57.
It will be observed that the bearings 53, 54,
for the respective shafts 13, 14 are disposed at
materially spaced distances from the respec-

Erovided with a pas-

tive packing rings 17 and 60, thereby obvi--

ating all possibility of leakage of the lubri-
cation along the outer surface of the shaft
13 into the interior of the casing 10 and the
discharge housing 58. '

One or both of the two rotor members 15,
16 are arranged to be adjustable relative to
the other or relative to one another, for the
purpose of regulating the degree of spacing

‘between the grinding faces 49, 50. A con-

venient form of such adjustment is had by
mounting the non-hollow shaft, this instance
the shaft 14, to be axially adjustable and the

- hollow shaft, in this instance the shaft 13,

. 40
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‘or equivalent fixed location.

substantially fixed in rotational position.

A convenient form of adjustable mounting
for the shaft 14 comprises a bearing housing
62 one anular wall 63 of which abuts the bear-

.ing cage 54, and the opposite annular wall

abuts the tightening nut 64 and its locking
nut 64. The tightening and locking nuts
64, 65 screw-threadedly mesh with the thread-
ing 66 of the shaft 14, and the shaft 14 is re-
duced in diameter as 1s indicated at 67 to re-
ceive the inner bearing ring 54* of the cage 54,
The bearing housing 62 at its outer face
is flanged annularly and provided with one
or more handles 68, see Figs. 1 and 8.
~ The bearing housing 62 is provided with
suitable means for retaining the bearing
cage 54 and therewith the shaft 14 at any
desired axially set position. Such retaining
means may comprise a series of apertures 69

in the outer flange of the bearing cage 62,
_ co-operating with a pin 70 having a handle

71 and a recess 72 in the bearingrmounting 38,

h i:iperturgs
68 are preferably spaced definite distances
from omne another to thereby provide for def-
inite variation of spacihg between the ad-
justable ring 50 and the fixed ring 49. The
circular plates 78, secured by screws 74 to the

flange of the bearing housing 62, serves as a

the treated material-

3

closure for the central portion of the bear-
ing housing 62. The circular plate 75 serves
as a closure for the fixed bearing cage 52, and
is secured in position by screws 76, tapped in
the end face of the bearing 36.

For convenience, the -upper ring portion
36* of the bearing 36 is removably mounted
by bolts, see Figs. 1 and 8, similarly the up-
per ring portion 38* of the bearing 88, see
Fig. 8, as well as the intermediate ring por-
tion 38°, :

It will also be appreciated that in the use
of my mill for homogenizing, say within the
range from two one-thousandths of an inch
to twenty thousandths of an inch and greater,
the abutting or active surfaces of the rings 49,
50 become worn, and particularly for high
speeds of from 300 R. P. M. and upwards, so
that the adjustment of the adjustable grind-
ing ring 50 relative to the fixed grinding face
40 serves also to compensate for such wear
of the grinding surfaces.

Preferably, the effective surfaces of the
rings 49, 50 are smooth, particularly when
employed within homogenizing range of the
gap. When my mill is employed for wider
gaps, and in other instances, the rings may be
provided with grooved or other non-smooth
effective surfaces.

In the form of my mill as illustrated in the
drawings, two driving motors are employed ;
the shaft of one motor is operatively con-
nected with the shaft 14 and the shaft of the
other motor operatively connected with the
shaft 13. Preferably, each connection of the
mill shafts with its motor shaft is by means
of a coupling which provides for axial play
between the motor shaft and its driven rotor
shaft. Thus, as is illustrated in Fig. 1, the
motor shaft designated 75 is keyed axially in
one opening 76 of the two-part clamping
coupling 77 and the outer end of the rotor
shaft 18 is keyed in the other opening 78 of
the coupling 77; the openings 76, 78, are re-
spectively of diameters substantially of the
respective coupled shafts 75, 13, and are dis-
posed in axial alignment and substantially
concentric with one another, the depths of the
openings 76, 78 being sufficient to provide a
clearance 79 for sufficient play between the
ends of the shafts 75, 18. The two halves or
parts of the coupling 77 are clamped to one
another and to the respective shafts 13, 75,
by the sets of bolts 80. :

The coupling for the shaft 14 with the
shaft of its motor, also designated 77, and in-
dicated at the left-hand side of Fig. 1, is of
similar construction. : :

By reason of the coupling 77 between the
motor shaft 75 and the substantially fixed
rotor shaft 13, the ¢learance 79 between the
ends of the shafts may be set for a low spac-
ing, and for the adjustable shaft 14 and its
driving motor shaft, a larger clearance may
be provided. When adjustment is made be-
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-tween coupled shafts, the screws of the clamp-

10

15.

20

30

ing bolts 80 of the coupling 77 are loosened,
to permit the shaft 14 to be freely moved
axially of its length to attain desired setting,
after which the bolts 80 of its coupling 77 are
tightened. ’ ‘

I also provide an outlet for my mill for the

removal of any sediment or other foreign

substance, which may be in the form of a pas-
sage 81, see Figs. 1 and 2, disposed, say, with-
in the casing section 10* and extending down-
wardly and laterally to the discharge open-
ing 82 having a plug 83.

The operation of my.mill will be largely

understood from the foregoing description.

Upon feeding the material to be treated,
usually by means of a threaded pipe meshing
with the threading of the inlet 44, the mate-
rial is led to the region 45, see Figs. 1 and 2,
peripherally exteriorly of the two annular
rotor faces 49, 50, in advance of the entry of

the material between the effective surfaces of .

the rings 49, 50. The treated material ac-
cumulates within th space between the body
portions of the rotor members 15, 16 and is
discharged through the hollow passage 56 of
the hollow shaft 13, then through the open-
ings 57 into the interior of the discharge

‘housing 58, and thence through the outlet 59

through suitable piping leading to a tank or

- othe reservoir for the treated material.

35

40

50
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When my mill is employed for homogeniz-
ing gaps, pressure on the material in advance
of its flow between the rings 49, 50 is re-
quired ; such pressure may be had by a stand
pipe for providing hydrostatic pressure or
by means of a centrifugal or other pump for
positively feeding the material under pres-
sure into the inlet 44 of the mill.

The annular rings 49, 50, are provided as
sets of two each, having substantially the
same outer diameter but of different inner
diameter, to thereby regulate the effective
area and consequent time period of treatment
of the material.

When it is desired to cleanse my mill, the
supply piping to the inlet 44 may be discon-
nected ; the nuts 31, 32 of the respective lower
clamping bolts 29 are removed and the nuts
46 of the upper clamping pins 40 removed.
The packing rings 19 and the union 25 are
now removed, whereupon the two halves 107,
10 of the casing 10 are readily separated
from one another to fully expose all the sur-

5 faces of the same for cleansing. When tho -
‘casing sections have been disassembled the
rotor members with their emulsifying or’

homogenizing surfaces are also fully exposed
for cleansing and inspection.

The removable feature of the emulsifying
or homogenizing rings permits another set of

rings of desired inner diameter and desired.

increased or decrcased surface area to be
substituted. ; _
The removable mounting of the emulsify-

1,788,288

ing or homogenizing rings also attains the
advantage of forming thebody or other por-
tions of cast steel and the rings of Monel
or other hardened steel or other preferred
material. ‘

It will be observed that the construction
of the casing sections, preferably abutting
in a vertical plane, and jointly secured to
one another and supported on a common
base, enables the sections to be readily un-
coupled for cleansing or inspection or substi-
tution and readily assembled into sealed rela-
tionship.

Such common base construction preferably
embodies or has integral therewith the bear-
ings for the rotor shafts and the discharge
housing thereby insuring accuracy and per-
manency of the relative rotation of the ef-
fective faces of the rotors at the gap to which
the rotors are set.

The operation of my device will be under-
stood largely from the foregoing descrip-
tion. The extent or width of the gap is de-
termined by the nature of the treatment de-
sired and dependent upon the character of
the material treated. For grinding purposes
the effective faces of the rotors may be non-
smooth, whereas smooth faces are advantage-
ous for emulsifying and homogenizing the
material in film status, particularly at_high
speeds of relative rotation between the rotors
and their narrow gaps. - To determine the
extent or width of the gap, the adjusting
ring 62 is rotated, in the proper direction
to cause the effective faces of the rotors to
become in engagement, which sets the zero
“reading.” The adjusting ring 62 is turned

.in the opposite direction for the number of

openings 69 corresponding to the extent or
width of the gap desired. The arcuate spac-
ing of the opening 69 determines the extent
or width of the gap in terms of the pitch
of the threading of the adjusting ring 62.
Upon wear of the effective faces, which is
substantially uniform over the effective area,
the zero “reading”™ is correspondingly
changed, and the same procedure of setting
is carried out. : :

Whereas, I have described my invention
by reference to specific forms thereof, it will
be understood that many changes and mod-
ifications may be made without departing
from the spirit of the invention.

I claim: :

1. In a mill, the combination of a casing,
a plurality of elements disposed in said cas-

ing and having co-operating surfaces adapt-
.ed for emulsifying, grinding or homegeniz-

ing, shafts respectively for said elements,
one of said shafts having a hollow portion
extending to a region wit%lin said casing be-
tween said elements, means for rotatably
mounting said shafts in parallel relation in
said casing, means for axially adjusting one
of said shafts, means for leading the ma-
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terial to be treated to a region in said casing
peripherally exteriorly of said elements, and
means co-operating with said hollow shaft
portion for the discharge of the treated ma-
terial from said casing.

- 2. In a mill, the combination of a casing,

a plurality of elements disposed in said cas-
ing and having co-operating surfaces adapt-
ed for emulsifying, grinding or homogeniz-
ing, shafts respectively for said elements,
one of said shafts being disposed substan-
tially horizontally and having a hollow por-
tion extending to a region within said casing
between said elements, means for rotatably
mounting said shafts in parallel relation in
said casing, means for axially adjusting one
of said shafts, means for leading the material
to be treated to a region in said casing periph-
erally exteriorly of said elements, and means
co-operating with said hollow shaft portion
for the discharge of the treated material from
said casing,
3. In a mill, the combination of a casing,
a plurality of elements disposed in said cas.
ing and having co-operating surfaces adapt-
ed for emulsiigying grinding or homogeniz-
ing, .shafts respectively for said .elements,
one of said shafts having a hollow. portion
extending fo a region within said casing be-
tween said elements, means for rotatably
mounting- said shafts in parallel relation
in said casing, means for axially adjusting
one of said shafts, means for leading the
material to be treated to a region in said
casing peripherally exteriorly of said ele-
ments, means co-operating with said hollow
shaft portion for the discharge of the treated
material from said casing, means for rotat-
ing said shafts and means connecting said
rotating means with said certain one shaft
for providing axial adjustment between said
certain one shaft and said rotating means.

4. In a mill, the combination of a casing,
& plurality of elements disposed in said cas.
ing and having co-operating surfaces adapt-
ed for emulsifying, grinding or homogeniz-
ing, shafts respectively for said elements, one
of said shafts having a hollow portion ex-
tending to a region within said casing be-
tween said elements, means for rotatably
mounting said shafts in parallel relation in
said casing, means for axially adjusting one
of said shafts, means-for leading the mate-
rial to be treated to a region in said casing
peripherally exteriorly of said elements,
means co-operating with said hollow shaft
portion for the discharge of the treated ma-

terial from said casing, separate means for

rotating said shafts and means disposed be-
tween said certain one shaft and its rotat-
ing means for providing axial adjustment be-
tween said certain one shaft and its rotating
Ieans.

. 8. In a mill, the combination of a casing,
a plurality of elements disposed in said cas-

S

ing and having co-operating surfaces‘adapt-
ed for emulsifying, grinding or homogeniz-
ing, shafts respectively for said elements, one
of said shafts being disposed substantially
horizontally and having a hollow portion ex-
tending to a region within said casing be-
tween said elements, means for rotatably
mounting said shafts in parallel relation in
said casing, means for axially adjusting one
of said shafts, means for leading the mate-
rial to be treated to a region in said casing
peripherally exteriorly of said elements,
means co-operating with said hollow shaft
portion for the discharge of the treated mate-
rial from said casing, separate means for ro-
tating said shafts and means disposed be-
tween said certain one shaft and its rotating
means for providing axial adjustment be-
tween said certain one shaft and its rotating
means.

6. In a mill, the combination of a casing, a
plurality of rotors disposed within said cas-
ing, annular surfaces respectively carried by
sald rotors and co-operating with one another
for emulsifying, grinding or homogenizing
material to be treated, shafts respectively for
said rotors, one of said shafts having a hollow
portion extending to a region within said cas-
g between said elements, means for ro-
tatably mounting said shafts in parallel re-
lation in said casing, means for axially ad-
justing one of said shafts, means for leading
the material to be treated to a region in said
casing peripherally exteriorly of said ele-
ments, and means co-operating with said hol-
low shaft portion for the discharge of the
treated material from said casing.

7. In a mill, the combination of a casing,
a plurality of rotors disposed within said cas-
ing, annular surfaces respectively removably
carried by said rotors and co-operating with
one another for emulsifying, grinding or
homogenizing material to be treated, shafts
respectively for said rotors, one of said shafts
having a hollow portion extending to a region
within said casing between said elements,
means for rotatably mounting said shafts in
parallel relation in said casing, means for
axially adjusting one of said shafts, means for
leading the material to be treated to a region
in said casing peripherally exteriorly of said
elements, and means co-operating with said
hollow shaft portion for the discharge of the
treated material from said casing.

8. In a mill, the combination of a casing, a
plurality of rotors disposed within said cas-
ing, annular surfaces respectively carried by
sald rotors and co-operating with one an-
other for emulsifying, grinding or homoge-

‘Nizing material to be treated, shafts respec-

tively for said rotors, one of said shafts be-
ing disposed substantially horizontally and
having a hollow portion extending to a region
within said casing between said elements,
means for rotatably mounting said shafts in
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parallel relation. in said casing, means for
axially adjusting one of said shafts, means
for leading the material to be treated to a
region in said casing peripherally exteriorly
of said elements, and means co-operating with
said hollow shaft portion for the discharge
of the treated material from said casing.

9. In a mill, the combination of a casing,
a plurality of rotors disposed within said
casing, annular surfaces respectively remov-
ably carried by said rotors and co-operating
with one another for emulsifying, grinding
or homogenizing material to be treated, shafts
respectively for said rotors, one of said shafts
being disposed substantially horizontally and
having a hollow portion extending to a region

within said casing between said elements,

means for rotatably mounting said shafts in
parallel relation in said casing, means for
axially adjusting one of said shafts., means
for leading the material to be treated to a re-
gion in said casing peripherally exteriorly of
said elements, and means eo-operating with
said hollow shaft portion for the discharge of
the treated material from said casing.

10. In a mill, the combination of a casing,
said casing being formed of sections abutting
one another substantially in a vertical plane,

. plurality of elements disposed in said cas-

ing and having co-operating surfaces adapt-
ed for emulsifving, grinding or homogeniz-
ing, shafts respectively for said elements, one
of said shafts being disposed substantially in
a horizontal plane and having a hollow por-
tion extending to a region within said casing
between said elements, means for rotatably
mounting said shafts in parallel relation in
said casing, means for axially adjusting one
of said shafts, means for leading the material
to be treated to a region in said casing periph-
erally exteriorily of said elements, and means

- co-operating with said hollow shaft portion
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for the discharge of the treated material from
said casing.
11. In a mill, the combination of a casing,

said casing being formed of sections abutting .

one another substantially in a vertical plane,
each casing section having hollow walls for
the flow therethrough of a temperature con-
trolling medium, a plurality of elements dis-

.poséd in said casing and having co-operating

surfaces adapted for emulsifying, grinding
or homogenizing, shafts respectively for said
elements, one of said shafts being disposed
substantially in a horizontal plane and hav-
ing a hollow portion extending to a region

within said casing between said elements, .

means for rotatably mounting said shafts in
parallel relation. in said casing, means for
axially adjusting one of said shafts, means
for leading the material to be treated to a re-
gion in said casing peripherally exteriorily
of said elements, and means co-operating
with said hollow shaft portion for the dis-
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charge of the treated material from said cas-
ing.
12. In a mill, the combination of a casing,
said casing being formed of sections abutting
one another substantially in a vertical plane,
each casing section having hollow walls,
means connecting said hollow walls with one
another for the flow therethrough of a com-
mon temperature controlling medium, a plu-
rality of elements disposed in said casing and
having co-operating surfaces adapted for
emulsifying, grinding or homogenizing,
shafts respectively for said elements, one of
said shafts being disposed substantially in a
horizontal plane and having a hollow portion
extending to a region within said casing be-
tween said elements, means for rotatably
mounting said shafts in parallel relation in
said casing, means for axially adjusting one

- of said shafts, means for leading the material

to be treated to a region in said casing periph-
erally exteriorly of said elements, and means
co-operating with said hollow shaft portion
for the discharge of the treated material
from said casing.

18. In a mill, the combination of a casing,
said casing being formed of sections abutting
one another substantially in a vertical plane,
a plurality of elements disposed in said cas-
ing and having co-operating surfaces adapt-
ed for emulsifying, grinding or homogeniz-
ing, shafts respectively for said elements, one
of said shafts being disposed in substantially
a horizontal plane and having a hollow por-
tion extending to a region within said casing
between said elements. the remaining shaft
being substantially in alignment axially with
said one shaft, means for rotatably mounting
said shafts in said casing, means for axially
adjusting one of said shafts, means for lead-
ing the material to be treated to a region in
sald casing peripherally exteriorly of said
elements, and means co-operating with said
hollow shaft portion for the discharge of the
treated material from said casing.

In testimony whereof I have signed this
specification this 24th day of June, 1927.

WILLIAM EPPENBACH.
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