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Patented Sept. 16, 1952 2,610,646 

UNITED STATES PATENT OFFICE 
*PROPORTONING DISTRIBUTORFOR 

- MINERAL PULP oR THE LIKE 
-Stanley D. Michaelson and William S. Springer, 

Birmingham, Ala., assignors to United States 
Steel Company, a corporation of New Jersey 
Application June 29, 1950, serial No. 171,194 

This invention-relates to apparatus for sub 
dividing a stream of fluid material into fractions 
Or 'Splits' which are equal quantitatively, and 
qualitatively and, in particular, to apparatus 
having provision for reducing the number of 
SplitS or fractions by one, while maintaining 
equal distribution among the reduced number of 
fractions and without changing the flow of the 
parent Stream. 
In numerous industrial operations, it is desired 

to divide a stream of fluid material, e.g., a flota 
tion liquid carrying solids in suspension, into 
fractions for delivery to a battery of processing 
apparatus units. An example is the treatment 
of pulp (a mixture of ore or coal with a liquid 
flotation medium) on concentrating or washing 
tables. In such operation, the pulpis...mixed...in 
a large tank and a stream therefrom is divided 
between a number of tables which is sometimes 
large. Thus the subdivision may involve suc 
cessive Stages, i.e., a primary subdivision followed 
by a Secondary separation of each stream result 
ing from the primary stage. For purposes of 
maintenance or repair, it is occasionally neces 
Sary to shut down one of the processing units.or 
tables of a group or battery. When this hap 
pens, the stream of pulp feeding the particular 
unit requiring maintenance attention must be 
either diverted to a spare unit or re-distributed 
among the units remaining in operation. 
We have invented a novel. apparatus for sub 

dividing a pulp stream into a given number of 
fractions, which is capable of equally redistrib 
uting any selected fraction among the remainder 
When desired, thereby reducing the number of 
fractions by one and permitting the discontinu 
ance of the Supply of pulp to any unit of a bat 
tery of coal-washing or ore-concentrating tables, 
for example, without altering the flow of the 
main Supply stream. In a preferred embodi 
ment, we provide a tank having compartments to 
the desired number spaced about a common 
center, each with a bottom outlet. A rotating 
tank mounted on a vertical spindle above the 
Stationary tank receives the main supply stream 
to be Subdivided and is provided with bottom out 
lets Spaced around the spindle, one less in num 
ber than the outlets of the stationary tank. An 
intermediate tank is journaled on the spindlebe 
tween the rotating and stationary tanks and has 
compartments spaced about the spindle equal in 
number to the outlets of the rotating tank. Each 
compartment of the intermediate tank has a 
bottom outlet and the outlets are so located that, 
when the intermediate tank...is stationary, they 
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feed all but one of the compartments-of-the-sta 
tionary tank. An overrunning clutch on the 
spindle causes it to drive the intermediate tank 
on rotation of the spindle in one-direction but 
not in the other. A latch is provided for holding 
the intermediate tank in a selected position when 
it is not being driven. 
We also make provisions for combining the 

streams from adjacent outlets in the stationary 
tank, thereby reducing the number of equal frac 
tions to half the number of outlets. 
A complete understanding of the invention may 

be obtained from the following detailed descrip 
tion and explanation which refer to the accom 
panying drawings illustrating a preferred sem 
bodiment. 

In the drawings, . 
Figure 1 is a central vertical section through 

our distributor showing parts in elevation; 
Figures 2 and 3 are transverse sections-taken 

along the planes of lines II-II and III-III, re 
spectively, of Figure 1; and 
Figure 4 is a vertical section through the bear 

ings and overrunning clutch of the intermediate 
tank. 

Referring now in detail to the drawings, the 
distributor indicated generally at 0 is mounted 
within a structural frame f including corner 
posts a and upper and lower cross-members fib 
and f, respectively. A tank f2 is disposed at 
the bottom of the frame. It is composed of a 
circular side wall 28, a bottom 2b, a central 
sleeve f2 and is divided into a plurality of com 
partments by radial partitions 2d. The con 
partments are. Spaced circumferentially about the 
axis of sleeve, 29. An outlet 3 extends through 
the bottom of each compartment and is provided 
with a nozzle 3 SWiveled thereto. The tank 
2 may be divided into any desired number of 
compartments. In the illustrated embodiment, 
there are eight, as shown in Figure 3. 
A gear-motor d4 is mounted on cross-beams 4a 

on top of the frame and drives a vertical 
Spindle 15 journaled centrally in the frame in a 
radial-bearing 5. and a thrust bearing 5b. The 
bearing 5 is mounted on a cross-beam. 6 and 
bearing 5 is mounted on the bottom of the tank 
f2 within the sleeve - f2°. Arms. 17 extending 
radially from the spindle 5 support a rotating 
tank. 8 and a baffle (9 disposed therein which is 
Open at the top and bottom and converges down 
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Wardly. The fluid-stream-to-be-divided into frac 
tions is delivered by a launder 20 to a feed box 
or Spout 21: which discharges into the baffle 3. 
The tank 8 has outlets-22 in the bottom thereof 
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spaced circumferentially about the axis of the 
spindle 5. The number of these outlets is one 
less than the number of compartments and bot 
tom outlets 3 in tank 2, i. e., seven in the illus 
trated example, as shown in Figure 2. Each 
outlet has a spud. 22a renovably disposed therein 
so that the combined volume of flow from the 
tank may be adjusted by changing Spuds. 
An intermediate tank 23 is journaled. On the 

spindle 5 between the tank 2 and the tank $8. 
The tank 23 comprises a circular side wall 23, 
a central sleeve 23b and a bottom 23°. 
5 extends through the sleeve and the upper end 
of the latter is secured to a bearing & While 
the bottom is secured to a bearing 25 on the 
spindle, as shown more clearly in Figure 4. ihese 

O 
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bearings permit the tank 23 to remain stationary 
while the spindle i3 turns. An overrunning 
clutch 26 between the bearings has ain inner 
member keyed to the spindle and an outer nein 
her secured to the Outer race of bearing 23 hy 
bolts 2 extending through spacer sleeves 2i. 
Wedging recesses 258 between the inner and oute: 
members of the clutch have rollers 33 thereira 
which serve in the known nanner to cause frig 
tional engagement between the ciutoh Inenbers 
when the spindle is driven clockwise, as shown in 
Figure 3. Thus, the tank 23 turns with the spin 
die when the latter is driven clockwise but re 
mains stationary when the spindle is driven in 
the reverse direction. Tank 23 is divided into a 
plurality of compartments by radial partitions 
29 and each compartment has an outlet, 28 ex 
tending through the botton thereof. The YaU 
her of corn partments and outlets in tank 23 i 
the same as the number of outlets 228 fronta 
3, i. e., one less than the nurnber of Gutiets 3, 
or seven, in the illustrated embodinent, 
A cylindrical stationary Splash guard 35 ex 

tends upwardly from the bottom of tank 2. A. 
similar guard 3 within the guard 33 extends up 
wardly from the botton of tank 23 which ex 
tends outwardly beyond the side wall thereof. 
The guard 3 therefore rotates with tank 23 when 
it is in motion. A similar stationary guard 32 is 
suspended fronn the top of the frame and fits 
Within the guard 3. A latch member 33 is piv. 
oted on a cross-bar 339 secured to the frame 3 
and is adapted to enter one of a piturality of 
notches Spaced circuiferentially about the upper 
edge of the guard 3 to hold the tank 23 in a 
pre-selected position when the spindle 5 is driven 
counter-clockwise, for a purpose which Will ap 
pear shortly. 

In Order to explain the operation of the ap 
paratus, it will first be assumed that spindle 5 
is being driven clock Wise so that the interines. 
diate tank 23 rotates with tank 3. The fluid 
Stream, e. g., iiniineral pulp, delivered by aiiadei 
2) falls through feed box 2 and baffle is into 
tank 8. The Spuds 228 have openings of such 
Size as to maintain tank 3 normally about one 
half full of fluid. Since the tank 23 rotates with 
the tank 3, each of the outlets 22 of the latter 
feeds one of the compartments defined by the 
baffles 29 in tank 23. Each outlet 29a of tank 
23, further: inore, distributes its portion of the 
Supply stream uniformly among the compart 
ments of tank 2 defined by partitions 2d. The 
total input to each compartment of tank 3, of 
course, Will be constituted by the fractional por. 
tions deposited therein by each of the outlets 
29 in passing over that compartment. It is evi 
dent that, with a uniform speed of spindle S, 
equal amounts of fluid material will be deposited 
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in each compartment of tank 2. The result 
ing eight fractions of the supply strea.in are con 
ducted to the several processing units by Suitable 
connections (not showin) extending fron the noz 
Zies 3a Swiveled to outlets 3. 
In order to reduce the number of Sub-divisions 

or fractions of the main stream leaving the dis-- 
tributor 8 from eight to seven, it is only neces 
sary to reverse the direction in which the Spindle 
B 5 is driven and Operate latch 33 to hold tank 
23 in a pre-selected position. When tank 8 is 
driven counter-clockwise by spindle 5, its out 
lets 223 distribute the supply stream among the 
compartinents of tank 23, now being held sta 
tionary, in the same manner in which the tank 
23, when rotating distributes the fuid material 
uniformly among the compartments of tank f2, 
as described above. it will be noted from Figure 
3 that all compartinents of tank f2, except One, 
are supplied by an outlet 298 from tank 33. that 
is, the outlets 258 number one less thain the corn 
partments in tank 2 and are positioned so that 
each one discharges into only one of seven of 
the compartments of tank f2 leaving the eighth 
without fiuid material. The distribution of the 
incoming streain from tank 8 to the compart 
ments of tank 23 being uniform because of the 
relative rotation, the incorning material is now 
redistributed uniformly among seven of the out 
lets 3 from tank. 2 instead of eight as previ 
ously, the flow from each outlet being increased 
proportionately. - - - - - - - - 

The particular compartment of tank 2 which 
is deprived of fluid material depends on the posi 
tion of tank 23 relative to tank E2, i. e., it de 
pends on which of the outlets 3 is under the 
portion of tank 23 between the most widely spaced 
outlets 29, as readily observable in Figure 3. 
hus, by adjusting tank 23 appropriately rela 

tive to any one of the outlets 3 from tank 2, 
the fuid supply to that, particular outlet may be 
discontinued. For this purpose, the splash guard 
3 has eight notches spaced circumferentially at 

upper edge for cooperation with latch mem 
er 33. 
By virtue of the construction and operation 

described, it will be apparent that the incom 
ing fiuid material is distributed uniformly among 
all the outlets 3 while the tank 23 is rotating 
and that the flow of material from any one of 
the outlets 3 may be stopped by holding tank 23 
Stationary in a previously selected position. This 
permits the processing unit fed from any one of 
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the outlets to be shut down without interfering 
With the continued operation of the others and 
Without requiring any stoppage or change in 
the flow of incoming inaterial. The swiveled 
nozzlies on Outlets 3 may be adjusted or posi 
tioned so that each pair of adjacent outlets dis 
charge into the same duct or pipe, thus reduc 
ing the total number of sub-divisions of the main 
Stream to one-half the number usually-existing, 
i. e., from eight to four. - 
We claim: . . . .” - . . .-. - - - - 

l. A proportioning distributor for subdividing 
a stream of fluid raaterial comprising a tank hay. 
ing a plurality of compartments spaced about a 
Comimon center, each compartment. having ar. 
outlet, a rotating tank above said first-mentioned 
tank mounted on a vertical Spindle adapted to 
receive said stream, said rotating tank having 

75 

Outlets fewer in number than those of said first. 
inentioned tank, an intermediate tank journaled 
on Said Spindle between the first-mentioned tank 
and the rotating tank, said intermediate tank 
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having compartments spaced about said spindle 
Of the same number as the outlets from Said ro 
tating tank, said intermediate tank having out 
lets, one from each compartment, said last-men 
tioned outlets being spaced so that each One is 
alined with but one of the compartments of the 
first-mentioned tank when the intermediate tank 
is held stationary, and an overrunning clutch on 
said spindle for driving said intermediate tank 
when said spindle rotates in One direction. 

2. The apparatus defined by claim 1 character 
ized by the compartments in said first-mentioned 
and intermediate tanks being defined by walls 
disposed radially relative to the axis of Said 
Spindle. 

3. The apparatus defined by claim 1 character 
ized by Said first-mentioned and intermediate 
tanks having sleeves spaced radially from and 
Surrounding said spindle and Walls extending ra 
dially outward from said sleeves forming said 
compartments. 

4. The apparatus defined by claim 1 charac 
terized by a thrust bearing for said shaft in said 
first-mentioned tank and a radial bearing for the 
Spindle above Said rotating tank. 

5. The apparatus defined by claim 1 charac 
terized by said spindle being in substantially axial 
alignment with said Common center. 

6. A proportioning distributor for subdividing 
a stream of fluid material comprising a tank hav 
ing a plurality of compartments spaced about a 
Common center, a rotating tank mounted on a 
vertical spindle above said first-mentioned tank, 
Said rotating tank having circumferentially 
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Spaced outlets in the botton thereof numbering 
fewer than Said compartments, an intermediate 
tank journaled on said spindle between the first 
mentioned tank and the rotating tank, having 
COmpartments Spaced thereabout to the same 
number as the outlets from the rotating tank. 
Said intermediate tank being adapted to renaia: 
Stationary while the spindle rotates or to turn 
therewith, the compartments of the intermediate 
tank having outlets Spaced so that each dis 
charges into one only of the compartments of the 
first-mentioned tank when the intermediate tank 
is stationary. 

7. The apparatus defined by claim 6 charac 
terized by means effecting a driving connection 
between said spindle and said intermediate tank 
When the spindle turns in one direction. 

STANLEY D. MICHAELSON. 
WILLIAM. S. SPRINGER. 
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