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UNITED STATES 
WILLIAM EPPENBACH, OF COLLEGE POINT, 

1,738,288 

PATENT OFFICE 
NEW YORK, ASSIGNOR TO UNITED STATES 

COLLOID MILL CORPORATION, OF LONG ISLAND CITY, NEW YORK, A CORPORATION 
OF DIE AWAR 

HOMOGENIZING MILL 
Application filed July 19, 1927. Serial No. 206,969. 

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. 
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In the use of two rotor members, one rotor 
only may be mounted to be axially adjustable, 
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 
???ble emulsifying or homogenizing sur 
al???. 

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 of the material by the lubri 

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 

Fig. 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. 3 is a sectional elevation on line 3-3 
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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. 5 is a sectional elevation on line. 5-5 
of Fig. 1. , 

Referring to the drawings, my millis 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 extendingshafts 13, 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 10, 10, abut 
ting on a vertical plane passing substantially 
diametrically through the shaft 13, as ap 
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-assen 
bled, as is described more fully hereinafter. 

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 
is designated 21, and extends to the right of 
the center line of the shaft 13, see Fig. 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 supply of 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 10, 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 
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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 ??? in the drawing, the base 34 is referably of an integral casting, which may 
? 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 10, 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 integralor 
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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 43 in the lug 41 and a suitable 
registering opening in the bolt 40. Such 
???"???", see Fig. 2, is ??;ü?????? 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 
the pin 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 machine 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 encounterin 
frictional and other resistance in use. S. 
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 
? on the rear faces of the respective rings 

, 50. 
The inflow of the colloid mixture or other 

material to be 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 36, which, as in 
dicated above, may be integral with the ma 
chine base 34. An oil cup 53is 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 
atiye to the ring 49. 
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or equivalent fixed location. 

In the types of my invention as illustrated 
in the drawings, one of the shafts 13, 14, is 
hollowed, or otherwise provided with a pas 
sage for the discharge of the treated material 
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 
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, 
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 is 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 3. 
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 |????n'??????? 38, 

he E. 68 are preferably spaced definite distances 
from one another to thereby provide for def 
inite variation of spacing between the ad 
justable ring 50 and the fixed ring 49. The 
circular plates 73, secured by screws 74 to the 
flange of the bearing housing 62, serves as a 

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 3, similarly the up 
per ring portion 38 of the bearing 38, see 
Fig. 3, 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 13 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, 13. 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 clearance 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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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 ü??????????? grinding or homogeniz 
ing, shafts respectively for said elements, 
one of said shafts 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 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, 
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 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 

5 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 
e3S. 

5. In a mill, the combination of a casing, 
a plurality of elements disposed in said cas 
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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 
???3.11S, 

6. In a mill, the combination of a casing, a 
plurality of rotors disposed within said cas 
ing, annular surfaces respectively 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 cas 
ing 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 
said 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 co-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, 
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 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 
posed in said casing and having co-operating 
surfaces adapted for emulsifying, grinding 
or homogenizing, shafts respectively for said 
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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 
ling. 

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. 

13. 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 
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. 

In testimony whereof I have signed this 
specification this 24th day of June, i927. 

WILLIAM EPPENBACH. 
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