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The present invention relates generally to mix 
ing apparatus. More particularly the invention 
relates to that type of apparatus which serves as 
a medium. Or instrumentality for mixing mate 
rials in liquid form for reaction purposes and as 
its principal components or parts comprises (1) a 
pOWer diri Wen rotor Which is mounted to revolve 
about a vertical axis and consists of a bottom 
Structure and a plurality of upwardly extending, 
Spaced apart, concentric, annular, chamber 
forming Walls; (2) a stationary cover which over 
lies the rotor and consists of a top structure and 
a plurality of downwardly extending, spaced 
apart, concentric annular partitions between and 
in Spaced relation with the upwardly extending 
annular Walls of the rotor; and (3) a plurality 
of conduits which lead downwards through the 
central portion of the top structure of the cover 
and Serve to introduce the materials to be mixed 
together for reaction purposes into the rotor's 
innermost chamber from whence, in connection 
With drive of the rotor, they flow outwards suc 
ceSSively through the other chambers which are 
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formed or defined by the upwardly extending 
Walls of the rotor. 
One object of the invention is to provide a mix 

ing apparatus of this type which is an improve 
ment upon, and has certain inherent advantages 
Over, previously designed apparatus and is char 
acterized by extremely high efficiency and sim 
plicity of design. 
Another object of the invention is to provide 

a mixing apparatus of the type under considera 
tion in Which the upwardly extending annular 
walls of the rotor have the upper margins there 
of inclined inwards, i. e., in the direction of the 
axis of the rotor, and embody beneath such mar 
gins radially extending nozzles which during op 
eration of the apparatus jet the materials out 
Wards So that they flow Successively through the 
chambers that are formed or defined by the an 
nular Walls of the rotor. 
Another object of the invention is to provide 

a mixing apparatus of the type and character 
under consideration in which the upwardly ex 
tending annular walls of the rotor progressively 
decrease in height from the innermost Wall to 
the outermost wall and the top structure of the 
coVeriS, conica. 
Another object of the invention is to provide a 

Inixing apparatus of the aforementioned type in 
which the rotor is formed of a plurality of 
stamped metal cup shaped members which are 
arranged in nested relation. 
A further object of the invention is to provide 
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2 
a mixing apparatus of the type under considera 
tion in which the central portion of the cover is 
provided With a depending baffle arrangement 
Which is disposed in the innermost chamber of the 
rotor and Serves intimately to mix the liquid 
materials as they enter such chamber from the 
conduits. 
A still further object of the invention is to pro 

Wide a mixing apparatus which is generally of 
new and improved construction, effectively and 
efficiently fulfills its intended purpose and is so 
designed and constructed that it may be pro 
duced and operated at a comparatively low cost. 
Other objects of the invention and the vari 

ous advantages and characteristics of the present, 
mixing apparatus will be apparent from a consid 
eration of the following detailed description. 
The invention consists in the Several novel fear 

tures Which are hereinafter Set forth and are 
more particularly defined by claims at the con 
cuSion hereOf. 

In the drawings which accompany and form a 
part of this specification or disclosure and in 
which like numerals of reference denote corre 
sponding parts throughout the several views: 
. Figure 1 is a vertical section of a mixing ap 
paratus embodying the invention; 

Figure 2 is a horizontal section taken on the 
line 2-2 of Figure 1 and illustrating in detail 
the arrangement of the downwardly extending 
concentric annular partitions of the cover with 
respect to the upwardly extending concentrican 
nular chamber-forming walls of the rotor; 
Figure 3 is a vertical Section of the rotor Show 

ing in detail the manner in which it is formed 
or constructed; and 

Figure 4 is an enlarged vertical Section of one 
of the radially extending nozzles. 
The apparatus which is shown in the drawings 

constitutes the preferred form or embodiment of 
the invention. It is adapted in connection with 
use thereof and as described hereafter more in 
detail, to mix together liquid materials for re-. 
action purposes. As its principal components the 
apparatus comprises a vertically-extending shaft 
5, a rotor 6 on the lower end of the shaft, and a 
Stationary cover 7 above the rotor. As shown in 
in Figure 1, the apparatus is supported by a hori 
Zontally extending plate 8. The latter is sup 
ported in an elevated position by any suitable 
In eans (not shown) embodies a circular opening 
9, and has depending therefrom a container f. 
Such container Surrounds the rotor and cover of 
the apparatus and embodies a cylindrical-side. 
Wall and an infundibular or funnel shaped 
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bottom wall i 2. The side Wall f l of the con 
tainer is disposed concentrically with respect to 
the circular opening 9 and has its upper margin 
connected to the bottom face of the plate 8 in 
any suitable manner. The bottom wall 2 is 
connected to the lower margin of the container 
side Wall and embodies at its lower or apex 
portion a valve controlled outlet (not shown). 
The vertically extending shaft 5 of the mixing 

apparatus is driven by an electric motor 3 and 
extends through the circular opening 9 in the 
supporting plate 8. The central and upper por 
tions of the shaft are disposed within an elon 
gated, vertically extending, sectional journal box 
f4. They are supported rotatably by a lower 
roller bearing 5 and an upper roller bearing 6. 
The journal box 4 consists of an Upper Sec 
tion and a lower Section. The upper section em 
bodies a cylindrical side wall 7 and this embodies 
at its lower end an outwardly extending annular 
flange 8. Such flange rests on the opening de 
fining portion of the supporting plate 8 and is 
fixedly secured thereto by way of an annular 
series of bolts 9. At a point beneath its upper 
end the cylindrical side wall 7 of the upper sec 
tion of the journal box is provided with an in 
Wardly extending annular flange 20. The lower 
Section of the journal box consists of a cylindrical 
Side Wall 2 and this is the Same in diameter as, 
and in longitudinal alignment with, the cylin 
drical side Wall f of the upper section of the 
journal box. The upper end of the side wall 2 
of the lower section of the journal box is provided 
with an outwardly extending annular flange 22 
and the lower end is provided with an inwardly 
eXtending annular flange 23. The flange 22 abuts 
against, and is secured by vertically extending 
bolts 24 to, the inner marginal portion of the out 
Wardly extending annular flange 8 on the lower 
end of the cylindrical side wall T of the upper 
section of the journal box. The lower roller bear 
ing 5 surrounds the central portion of the shaft 
5 and consists of outer and inner races and an 
annular series of rollers between the races. The 
outer race of the bearing 5 rests on the inwardly 
extending flange 23 and the inner race rests on an 
upWardly extending shoulder 25 on the central 
portion of the shaft 5 and is held in place by way 
of a clamp sleeve 26 which is urged downwards 
by Way of a nut 27. The latter surrounds the cen 
tral portion of the shaft 5 and is connected there 
to by way of a screw thread connection (not 
shown). The upper roller bearing f6 surrounds 
the upper portion of the shaft 5 and consists of 
outer and inner races and an annular series of 
rollers between the two races, 
the upper bearing overlies the inwardly extending 
annular flange 20 and is held in place by way of 
a ring shaped cap 28 which is secured to the upper 
end of the cylindrical side wall 7 of the upper 
Section of the journal box by cap screws 29. The 
inner race of the bearing 6 overlies an annular 
upwardly facing shoulder 30 on the upper por 
tion of the Shaft 5 and is held in place by way of 
a clamp sleeve 3 which is urged downwards by 
nuts 32 on the upper end of the shaft 5. Said 
upper end of the shaft 5 projects through and 
terminates above the ring shaped cap 28. 
The electric motor 3 for driving the shaft 5 

of the mixing apparatus is located at one side of 
the upper section of the journal box 4 and con 
Sists of a housing 33 and a vertically extending 
armature shaft (not shown). The motor housing 
33 rests on, and is suitably fixedly connected to, 
the supporting plate 8. The motor (3 is con 
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4 
nected to drive the shaft by Way of a gear variety 
Speed reducing unit 34 and a pulley and belt con 
nection 35. The speed reducing unit 34 is mount 
ed on the upper end of the motor housing 33 as 
shown in Figure 1. It is connected to be driven 
by the armature shaft of the motor 3 and em 
bodies an upwardly extending driven shaft 36. 
The pulley and belt connection 35 consists of a 
pulley 37 on the upper end of the driven shaft 36, 
a pulley 38 on the upper end of the shaft 5, and 
an endless belt 39 around the two pulleys. 
Whereas the shaft 5 may be driven at any de 
sired speed by the motor 3 it has been found that 
in connection with the mixing and reacting of 
certain liquid materials a speed of 500 R. P. M. 
produces desirable results. 
The rotor 6 of the apparatus is disposed within 

the container? and surrounds, and is connected 
for drive by, the lower portion of the vertically 
extending shaft 5. It is of composite character 
and consists of a two-piece hub 46 and a plurality 
of cup shaped members 4t, 42, 63, 44, 45 and 46. 
The hub () Surrounds the lower end of the shaft 
5 and consists of a cylindrical inner piece 47 and 
a cylindrical outer piece 48. The inner piece is 
provided at its upper end with an outwardly 
extending annular flange. 49 and is fixedly or 
drivably connected to the lower end of the shaft 
5 by a longitudinally extending key 59. The 
inner portion of the key fits within an outwardly 
facing key-way in the lower end of the shaft 
5 and the outer portion of the key fits within an 
inwardly facing key-way in the inner periphery 
of the inner piece 4 of the hub. The upper end 
of the inner piece 37 is clamped against a down 
Wardly facing shoulder 5 on the lower portion 
of the shaft 5 by a pair of nuts 52. The latter 
are mounted on a screw threaded stem 53 on the 
lower end of the shaft 5. The cylindrical outer 
piece 48 of the hub 40 surrounds the central por 
tion of the inner piece is of the hub and is pro 
vided at its upper end with a comparatively wide 
Outwardly extending annular flange 54. It is 
held against downward displacement by way of a 
nut 55 which surrounds the lower end of the 
cylindrical inner piece 4 of the hub and is 
mounted on an external screw thread. The cup 
shaped members 4, 42, 43, 45, 35 and 6 are 
preferably in the form of stainless steel stamp 
ings and each consists of a flat bottom wall and 
an upwardly extending annular or cylindricai 
side Wall. They are arranged in nested relation 
and have the side walls thereof concentrically 
disposed and Spaced apart. The bottom walls of 
the cup shaped members rest on one another and 
are Supported on the annular outwardly extend 
ing flange 34 of the cylindrical outer piece 48 of 
the hub ée. The central portions of the bottom 
Walls of the cup shaped members have circular 
OpeningS 56 through which the upper end of the 
cylindrical inner piece 47 of the hub AG extends. 
The opening defining portions of the bottom 
Walls of the cup shaped members are clamped 
between the outwardly extending flange 49 and 
the inner portion of the flange 54 in order that 
the cup shaped members are connected to rotate 
with the hub. 4 in connection with drive of the 
shaft 5. Vertically extending pins 57 depend 
from the flange 9, extend through holes 53 in the 
inner marginal portions of the botton walls of 
the cup shaped members and into sockets 59 in 
the cylindrical outer piece 8 of the hub and 
Serve to connect the cup shaped members to-. 
gether for conjoint rotation with the hub. Pref 
erably there are six cup shaped members, al 
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though it is to be understood that more or less 
may be employed if desired. The side wall of 
the cup shaped member 4 defines with a cylin 
drical sleeve 60 a ring shaped chamber 6 f. The 
sleeve 60 surrounds the lower portion of the 
shaft 5 at a point above the downwardly facing 
shoulder 5 and has its lower end suitably secured 
to the upper end of the cylindrical inner piece 
47 of the hub 40. The side wall of the cup 
shaped members 4 and 42 define between them 
a ring shaped chamber 62 directly outwards of 
the chamber 6 f; the side walls of the members 
42 and 43 define between them a ring shaped 
chamber 63 directly outwards of the chamber 
62; the side walls of the members 43 and 44 de 
fine between them a ring shaped chamber 64 
directly outwards of the chamber 63; the side 
walls of the members 44 and 45 define between 
them a ring shaped chamber 65 directly out 
wards of the chamber 64; and the side walls of 
the members 45 and 46 define between them a 
ring shaped chamber 66 directly outwards of the 
chamber 65. The side walls of the cup shaped 
members are of progressively decreasing height 
from the innermost side wall to the Outermost 
side wall and as a result the ring shaped cham 
bers progressively decrease in height from inner 
most to outermost. Two vertically extending 
conduits 67 serve to introduce into the innermost 
chamber 6 the liquid materials that are to be 
mixed together for reaction purposes. One of 
the conduits 67 extends downwards through reg 
istering openings in the flanges 18 and 22 and is 
adapted to have one of the liquid materials to 
be mixed introduced into its upper end. The 
lower end of the one conduit 67 constitutes a 
discharge and terminates at the upper inner por 
tion of the chamber 6. The other conduit 67 
is disposed diametrically opposite the One Con 
duit and is adapted to have another of the liquid 
materials to be mixed introduced into its upper 
end. Its lower end constitutes a discharge and 
leads to and terminates adjacent the upper 
inner portion of the chamber 6 ?. The upper 
margins of the side walls of the cup shaped mem 
bers are bent inwards at Substantially a 45° angle 
in order to form inwardly extending lips 69 for 
restraining up-flow of the liquid materials.in the 
various ring shaped chambers. Directly beneath 
the lips 69 the side walls of the cup shaped mem 
bers are provided with radially extending holes 
70 and these have associated therewith nozzles 

f. The latter have Orifices 2 therein and are 
arranged So that the Orifices are in alignment 
and communicating relation with the holes 70. 
Preferably the nozzles 7 are welded to the Outer 
surfaces of the side walls of the cup shaped 
members. In connection with operation of the 
apparatus the liquid materials which are intro 
duced into the chamber 6 by the conduits 67 
and 68 become mixed in the chamber and the 
mixture, in response to centrifugal force, Swirls 
around the side wall of the cup shaped member 
4 and then is jetted outwards through the noz 
zles on the side wall of the cup shaped member 
4 into the next outer chamber 62. After being 
jetted into the chamber 62 the mixture Swirls 
around the side wall of the cup shaped member 
42 and is then jetted into the chamber 63 through 
the nozzles on the side wall of the cup shaped 
member 42. After being jetted into the chamber 
62 the mixture Swirls around the side wall of 
the cup shaped member 43 and is then jetted 
into the chamber 64. From Such chamber the 
mixture is Successively jetted into the chambers 
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6 
65 and 66. From the chamber 66 the mixture 
is jetted outwards through the nozzles on the 
side wall of the cup shaped member 46 into the 
interior of the container O which, as heretofore 
pointed out, surrounds the rotor of the appa 
ratus. The materials of which the mixture is 
composed are thoroughly mixed for reaction 
purposes in connection with Swirling and jetting. 
The upwardly and inwardly inclined lips 69 at 
the upper marginal portions of the side walls of 
the cup shaped members tend to restrain the 
mixture So that it flows through the nozzles f. 
If desired a third material in liquid form may 
be introduced into the chamber 64 for mixing 
with the liquid mixture in Such chamber. A 
vertically extending conduit 73 serves this pur 
pose. It extends downwards through a hole 74 
in the Supporting plate 8 and has the lower dis 
charge end thereof disposed in the lower portion 
of the chamber 64. 
The cover 7 of the mixing apparatus is dis 

posed between the rotor 6 and the Supporting 
plate 8 and consists of a top structure 5, and 
downwardly extending, Spaced apart, concentric, 
annular partitions 76, 7, 8, 79 and 80. The 
top structure T5 is conical and overlies and is 
spaced a Small distance above the annular Side 
walls of the cup shaped members 4, 42, 43, 
44, 45 and 46 of the rotor 6. It is formed of any 
suitable comparatively thick plate metal and has 
a circular, centrally disposed opening 81 through 
which extends the lower portion of the Shaft 5. 
The inner marginal portion of the top structure 
75 fits against the bottom face of an outwardly 
and downwardly extending annular flange 82 om 
the lower end of the cylindrical lower Section of 
the journal box 4. Bolts 83 extend through 
aligned holes in the flange 82 and the inner mar 
ginal portion of the top structure 75 and Serve 
rigidly to hold in place the cover 7. The an 
nular partitions 76, 77, 78, 79 and 80 depend 
from the top structure 75 and have the outer 
margins thereof welded or otherwise fixedly se 
cured to the bottom face of said top structure. 
The partition 76 is disposed substantially midway 
between the side Walls of the cup shaped mem 
bers 4 and 42 and is of Such height that the 
lower edge thereof is disposed a small distance 
above the bottom of the ring shaped chamber 
62. The partition 77 is disposed substantially 
midway between the side walls of the cup shaped 
members 42 and 43 and is arranged So that its 
lower edge terminates a Small distance above the 
bottom of the chamber 63. The partition 78 is 
located between the upwardly extending side 
walls of the cup shaped members 43 and 44 and 
has its lower edge disposed a Small distance 
above the bottom of the chamber 64. The par 
tition 79 iS positioned Substantially nidway be 
tween the upwardly extending side walls of the 
cup shaped members 44 and 45 and has its lower 
edge disposed a Small distance above the bottom 
of the chamber 65. The partition 80 is posi 
tioned substantially midway between the upward 
ly extending side walls of the cup shaped nem 
bers 45 and 46 and is of such height that its 
lower edge is Spaced a Small distance above the 
bottom of the ring shaped chamber 66. The par 
titions are imperforate and each operates to 
cause the mixture which is jetted into its par 
ticular chamber to flow first downwards and then 
upwards in order to assist in intimately mixing 
for reaction purposes the liquid materials of 
which the liquid mixture is composed. Because 
of the construction and design of the annular 



7 
partitions they, together with the top structure 
75, prevent escape of vapor in connection with 
operation of the apparatus. In addition to the 
parts heretofore mentioned the stationary cover 
7 comprises a baffle arrangement 86. The latter is 
disposed for the most part within the innermost 
chamber 6f and consists of Spaced apart inner 
and outer cylindrical concentrically arranged 
sleeves 85 and 86 and vertically extending baf 
fies 8 between the two sleeves. The inner sleeve 
closely surrounds the sleeves 60 and is connected 
to, and depends from, the portion of the cover 
top structure 75 that defines the circular open 
ing 8. The outer sleeve 3S is spaced beneath the 
top structure 75 and is disposed wholly within 
the ring shaped chamber 6. It is held in spaced 
relation to the inner sleeve 85 by the vertically 
extending baffles 87. The latter are positioned 
radially So far as the axis of the shaft 5 is con 
cerned and serve to reduce or diminish the speed 
of flow of the liquid materials in the ring shaped 
chamber 6?. The lower or discharge ends of the 
conduits 6 and 68 are preferably arranged so 
that they feed or Supply the liquid materials into 
the Space between the inner and outer sleeves 
85 and 86. 
ASSuming that the rotor 6 is being driven by 

the electric motor 3 and liquid materials to 
be mixed are being introduced by Way of the 
conduits 67, 68 and 73 the operation of the ap 
paratus is as follows: - 
The liquid materials Which are introduced 

into the chamber 6 by the conduits 67 and 68 
are subjected to the baffle arrangement 84 and 
are mixed together in a preliminary manner. 
After being subjected to the action of the baffle 
arrangement the mixture, in response to the 
action of centrifugal force, Swirls around the 
upWardly extending annular side Wall of the 
cup shaped member Al and then, as previously 
pointed out, is jetted outwards through the noz 
Zles at the upper margin of Said side Wall. The 
mixture, after being jetted through such noz 
Zles, flows downwards across the inner face or 
periphery of the annular partition is and then 
flows upwards between Said partition and the 
side wall of the cup shaped member 42. After 
up-flow of the mixture it is jetted outwards into 
the chamber 63 through the nozzles at the up 
per margin of the side wall of the cup shaped 
member 42. In a similar manner the mixture 
flows through the chambers 63, 64, 65 and 66 
and is then jetted outwards against the inner 
periphery of the cylindrical side wall of the 
container . In connection with Successive 
flow of the mixture through the chambers the 
desired reaction takes place. 
The herein described mixing apparatus is 

comparatively simple So far as design and con 
struction are concerned and effectively and ef 
ficiently fulfills its intended purpose. It has 
various capabilities of use and occupies but a 
Small amount of Space. 
The invention is not to be understood as re 

stricted to the details set forth since these may 
be modified. Within the Scope of the appended 
claims without departing from the Spirit and 
Scope of the invention. 

Having described my invention, what I claim 
as new and wish to secure by Letters Patent is: 

1. A centrifugal variety apparatus adapted to 
mix liquid materials for purposes of reaction 
and comprising a rotor mounted to revolve 
about a vertical axis, provided with power 
means for driving it, and embodying a bottom 
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8 
structure and a plurality of Spaced apart con 
centric annular walls connected fixedly to, and 
extending upwards from, the bottom structure, 
defining between them a Series of ring shaped 
combined mixing and reacting chambers, 
adapted during drive of the rotor to have the 
liquid materials Swirl therearound, having their 
upper margins inclined in Wards to form ma 
terial restraining lips, and provided directly 
beneath said lips with circumferentially spaced 
apart orifice defining means whereby com 
munication is established between the chambers 
and, the liquid materials are caused, after Swirl 
ing upwards around the annular walls and be 
ing restrained by said lips, to be jetted outwards 
in Small sized streams from one chamber into 
the next, a Stationary cover positioned over the 
rotor and embodying a top structure and a 
plurality of Spaced apart concentric annular 
partitions connected to, and extending down 
Wardly from, the top structure, projecting in 
to, and terminating a small distance above the 
bottoms of, certain of the chambers, and serv 
ing to cause the liquid materials to flow through 
Said certain chambers in a U-shaped course, 
and conduit means for introducing into the in 
nermost chamber the liquid materials to be 
mixed and reacted. 

2. A centrifugal variety apparatus adapted to 
mix liquid materiais for purposes of reaction 
and comprising a rotor mounted to revolve 
about a vertical axis, provided with power 
In eans for driving it, and embodying a bottom 
structure and a plurality of spaced apart con 
Centric annular walls connected fixedly to, and 
extending upwards from, the bottom structure, 
defining between them a series of ring shaped 
combined mixing and reacting chambers, 
adapted during drive of the rotor to have the 
liquid materials Swirl therearound, having their 
upper margins inclined inwards at Substantially 
a. 45° angle to form material restraining lips, 
and provided directly beneath the lips with cir 
Cumferentially Spaced apart radially extending 
nozzles whereby communication is established 
between the chambers and the liquid materials 
ale caused, after Swirling upwards around the 
annular Walls and being restrained by said lips, 
to be jetted outwards in Small sized streams 
from one chamber into the next, a cover posi 
tioned over the rotor and embodying a top 
structure and a plurality of imperforate spaced 
apart concentric annular partitions connected 
to, and extending downwardly from, the top 
Structure, projecting into, and terminating a 
Small distance above the bottoms of, certain of 
the chambers, and serving to cause the liquid 
materials to flow through said certain chambers 
in a U-shaped course, and conduit, means for 
introducing into the innermost chamber the 
liquid materials to be mixed and reacted. 

3. A centrifugal variety apparatus adapted to 
mix liquid materials for purposes of reaction and 
comprising a rotor mounted to revolve about a 
a Vertical axis, provided with power means for 
driving it, and embodying a substantially fiat 
bottom structure and a plurality of spaced apart 
concentric annular walls connected fixedly to, and 
extending upwards from, the bottom structure, 
progressively decreasing in height from the in 
nermost to the outermost, defining between them 
a Series of ring shaped combined mixing and re 
acting chambers, adapted during drive of the 
rotor to have the liquid materials swirl there 
around, having their upper margins inclined in 
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wards to form material restraining lips, and pro 
vided directly beneath the lips with radially ex 
tending nozzles whereby communication is estab 
lished between the chambers and the liquid ma 
terials are caused, after SWirling around the all 
nular walls, to be jetted outwards from one cham 
ber into the next, a stationary cover positioned 
over the rotor and embodying a conical top struc 
ture, a plurality of substantially imperforate 
spaced apart concentric annular partitions con 
nected to, and extending downwardly from, the 
top structure, projecting into, and terminating 
a small distance above the bottoms of, the cham 
bers, and serving to cause the liquid materials to 
flow through said chambers in a U-shaped course, 
conduit means extending downwards through the 
central portion of the top structure of the sta 
tionary cover and adapted to introduce into the 
innermost chamber the liquid materials to be 
mixed and reacted, and a stationary baffle ar 
rangement disposed in said innermost chamber 
and consisting of a pair of spaced apart concentric 
sleeves suspended from the central portion of Said 
top structure disposed on opposite sides of the 
conduit means and having the lower ends thereof 
spaced above the bottom of the innermost cham 
ber, and in addition vertically and radially ex 
tending baffles between the sleeves. 

4. A centrifugal variety apparatus adapted to 
mix liquid materiais for purposes of reaction and 
comprising a rotor mounted to revolve about a 
vertical axis, provided with power means for driv 
ing it and embodying a plurality of separately 
formed cup-shaped members connected together 
in nested relation and having the side Walls there 
of spaced apart and concentrically arranged, de 
fining between them a series of ring shaped com 
bined mixing and reacting chambers, adapted 
during drive of the rotor to have the liquid ma 
terials swirl therearound, and provided beneath 
their upper edges with orifice defining means 
whereby communication is established between 
the chambers and the liquid materials are caused, 
after Swirling around the Side Walls, to be jetted 
outwards from one chamber into the next, and 
a stationary cover positioned over the rotor and 
embodying a top structure and a plurality of 
spaced apart concentric annular partitions con 
nected to, and extending down Wardly from, the 
top structure, projecting into, and terminating 
a Small distance above the bottoms of, certain of 
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the chambers and serving to cause the liquid ma 
terials to flow through said certain chambers in 
a U-shaped course, and conduit means for intro 
ducing into the innermost chamber, the liquid 
materials to be mixed and reacted. 

5. A centrifugal variety apparatus adapted to 
mix liquid materials for purposes of reaction and 
comprising a rotor mounted to revolve about a 
Wertical axis, provided with power means for 
driving it, and embodying a plurality of separately 
formed one-piece cup-shaped members connected 
together in nested relation and having the side 
Walls thereof spaced apart and concentrically ar 
langed, defining between them a Series of ring 
shaped combined mixing and reaction chambers, 
adapted during drive of the rotor to have the 
liquid materials Swirl therearound, provided with 
inwardly inclined upper margins to form ma 
terial restraining lips, and provided directly be 
neath said lipS With Circumferentially spaced ori 
fice defining means whereby communication is 
established between the chambers and the liquid 
materials are caused, after Swirling upwards 
around the side Walls and being restrained by 
said lips, to be jetted outwards in small sized 
Streams from One chamber into the next, and a 
cover positioned over the rotor and embodying a 
top Structure and a plurality of Spaced apart con 
Centric annular partitions connected to, and ex 
tending downwardly from, the top structure, pro 
jecting into, and terminating a small distance 
above the bottom of, certain of the chambers 
and Serving to cause the liquid materials to flow 
through said certain chambers in a U-shaped 
course, and conduit means for introducing into 
the innermost chamber the liquid materials to 
be mixed and reacted. 
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