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This invention relates to stream dividers or 
Splitters such as are used to divide a stream of 
Solid materials, such as stock in a four mill, 
into a plurality of streams each forming a prede 
termined percentage of the input stream, it be 
ing important that the division be made with 
a high degree of accuracy to insure, for example, 
uniform feed of the stock to opposite ends of 
a high speed sifter. Without such uniform feed 
bf stock to the opposite ends of a high speed 
sifter, the sifter would be unbalanced and its 
screening efficiency greatly reduced. 
Stream dividers or splitters of a type that can 

be designated as a pressure type of distributor 
have been proposed. These distributors de 
pend upon a reservoir of material, the effective 
level in which is maintained by a mechanical de 
vice for retarding the discharge from the reser 
voir, or, conversely, a mechanical device is pro 
vided for discharging the material from the res 
ervoir at a rate equal, on the average, to the 
rate of supply. The reservoirs are usually rough 
ly cylindrical in shape and are mechanically agi 
tated. In every case a second agitator tends to 
force the discharge of the material by centrifugal 
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action in the form of a radial curtain of uniform 
thickness. The discharge spouting is arranged 
to catch various areas of the curtain in certain 
general percentages of the total flow. Such pres 
sure types of distributors are susceptible to in 
accuracies of division due to packing or fouling 
of the stock. Further the effective range of any 
size of such a distributor is limited; the capacity 
is also limited and the power consumption rela 
tively high. 
Stream dividers or splitters of a type that can 

be designated as a whirling distribution type of 
distributor have also been proposed. In such 
distributors devices are used to impart whirling 
motion to a vertically falling stream of stock in. 
order to disperse it into a disk-like curtain of 
stock formed because of the tendency of the 
particles to take a radial path. The discharge 
spouting is arranged to catch certain percentages 
of the curtain and effect certain divisions of the 
total flow. Such whirling types of distributors 
have poor dividing accuracy at low rates. 
though these dividers divide well when running 
at full capacity, when there is only a Small stream 
of stock flowing off center it is picked up, whirled 
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around in a concentrated mass, diffused some, . 
but discharged to a large extent along a limited. 
peripheral length of the rotating member. Fur 
ther the effective range of any size of Stich a dis 
tributor is limited and the capacity is also limited. 55 

2 
It is the principal object of the present inven 

tion to provide a stream splitter or divider which 
has a high degree of accuracy of the split or di 
vision at all rates of flow of the material being 
handled. - 

Another object is to provide such a stream 
splitter capable of handling a wide range of flow 
of stock and which also, in any one position of 
adjustment, also effects Satisfactory division 
over a wide range of flow so that frequent ad 
justments with normal flow variations are un 
necessary. 
Another object is to provide such a stream 

splitter which for its size has high capacity. 
Another object is to provide such a stream 

splitter which has low power consumption. 
Other objects are to provide such a stream 

splitter which is simple in construction and 
which is not likely to get out of Order or require 
repair under conditions of Severe and constant 
Se. 
Other objects and advantages of the inven 

tion will be apparent from the following descrip 
ion and drawings in which: - 
Fig. 1 is a side elevation of a stream divide 

embodying the present invention. 
Fig. 2 is a horizontal section taken on line 2-2, 

Fig. 3. 
Fig. 3 is a vertical section taken on line 3-3, 

Fig. 1. 
The stream divider or splitter embodying the 

present invention is shown as comprising a cast 
ing 5 having a conical upper part 6 which con 
verges upwardly, a horizontal part 8 extending 
inwardly from the lower rim of the conical part 
6 and a neck 9 projecting downwardly from the 
central part of the horizontal part 8. At the 
apex of the conical part 6 the casting 5 carries 
a ball bearing 0 and a similar ball bearing if 
is mounted in the lower end of the neck 9. These 
ball bearings are combined radial and thrust 
bearings and jointly support a vertical shaft. 2 
which is shown as driven through a pulley 3 
secured to its lower end. - 
To drive the pulley 3 an electric motor 4 

is carried by the casting 5. For this purpose 
the motor is secured to a bracket f 5 having a 
pair of horizontal projecting rods 6, triangular 
reinforcing plates 8 being welded to the motor 
bracket 5 and each of the rods 6 to provide ther 
necessary rigidity. The rods f6 straddle the axis 
of the depending neck 9 of the casting 5 and ex 
tend through a pair of horizontal bores through 
horizontal semicylindrical enlargements, 9 pro 
vided on opposite sides of the depending neck 
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9. The free ends of the rods f6 are threaded and 
are Secured to the depending neck 9 by a pair 
of nuts 20. The Shaft 2 of the motor A carries 
a pulley 22 in line with the pulley 3 and con 
nected therewith by a driving belt 23. 
The casing or housing of the Stream divider 

comprises a lower sheet metal conical section 25 
Which diverges upWardly and has its lower Ol 
Small rim 25 extending under the conical por 
tion S of the casting 5 and secured to the rim of 
the horizontal part 8 of this casting by an an 
nular row of screws 28 or in any other suitable 
manner. The upper or large end of the conical 
Section 25 is formed to provide an upwardly ex 
tending vertical rin 29 to which is secured the 
large depending rim 30 of an upper sheet metal 
conical Section 3 which converges upwardly. 
The lower or large rin 30 of the upper conical 
section 3 is shown as fitting around the up 
wardly extending large rim 29 of the lower 
conical Section 25 and as Secured thereto by an 
annular series of screws 32. The upper Small 
end of the upper conical section 3 is shown as 
being formed to provide an outwardly projecting 
annular flange 33 which can be reinforced by an 
annular sheet metal flat ring 34 disposed against 
its under side. This fange 33 also carries the 
outwardly projecting annular flange 35 of a 
short inlet tube 36 which extends downwardly 
into the Small upper end of the upper conical 
section 3. 
Immediately below the lower end of this short 

tube 36 there is an agitator or fan-like impeller 
40 which is fast to the vertical shaft 2. This 
agitator or fan-like impeller 40 is shown as Com 
prising a hub 4 secured to the shaft 2 by a set 
screw 42 and a sheet metal disc 43 suitably se 
cured to this hub 4. As best shown in Fig. 2 this 
disc 43 of the agitator or fan-like impeller is pro 
vided at intervals with radia slits 44 extending 
inwardly from its periphery and the blades 45 so 
formed are each twisted at an angle of about 22 
degrees relative to the horizontal So as to provide 
fan or impeller blades. The direction of rotation 
of the vertical shaft f2 is such that these blades 
tend to drive the stock being handled upWardly 
into the space 46 between the short inlet tube 
36 and the upper end of the upper conical Sec 
tion 3 of the casing. It will also be noted that 
the set screw 42 permits of vertical adjustment of 
the agitator or fan-like impeller 40 with refer 
ence to the lower end of the short inlet tube 36. 

Below the agitator or fan-like impeller 40 the 
vertical shaft 2 carries the hub 48 of a pair of 
Sweep arms 49 which rotate with the shaft 2. 
These sweep arms extend downwardly in diverg 
ing relation to each other generally parallel with 
the conical part 6 of the casting 5. At its lower 
end each of these arms 49 carries a Sweep 5 of 
leather or other suitable material, these sweeps 
being shaped to fit the corner between the conical 
part 6 of the casing 5 and the upwardly diverging 
lower conical section 25 of the casing of the 
stream divider. The sweeps 50 can be secured in 
any suitable manner as by flattening the ends of 
the arms and securing the sweeps by plates 5 
and pairs of bolts 52. 
The lower conical section 25 of the casing car 

ries a plurality of spouts 53 the number and ar 
rangement of which is determined by the number 
of streams desired and the desired proportion of 
each stream to the stream fed to the strean 
splitter or divider. In the form of the invention 
shown two oppositely located spouts 53 of equal 
size are provided and hence the stream Splitter 
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4. 
shown will divide the materials fed to it into two 
equal Stream S. However any desired number of 
Spouts 53 can be provided to obtain an increased 
number of streams and further their spacing or 
Size With reference to one another can be varied 
to obtain any desired percentage of the input 
through any particular outlet spout 53. The 
Outlet Spouts 53 are shown as projecting down 
Wardly and outwardly from the lower conical sec 
tion 25 of the stream splitter casing and as se 
cured to this section by an outwardly extending 
flange 54 provided at the upper end of each of 
the Spouts 53. 
In operation the upper flange of the stream 

splitter or divider jointly provided by the parts 
33, 34, and 35 can be secured to the usual spout 
ing board (not shown) and the Stock is fed into 
the upper end of the short inlet tube 36. The 
Stock so entering this stream splitter is there 
fore confined at the center of the agitator or fan 
like impeller 40 by the short inlet tube 36. This 
agitator or fan-like impeller 40 is rotating and 
hence its centrifugal action causes the stock 
being discharged from the lower end of the Short 
inlet tube 36 to be moved outwardly. At the same 
time this stock is levelled out by the lower edge 
of the short inlet tube 36 so that a uniform distri 
bution of the stock is obtained traveling radially 
outwardly from the space between the short inlet 
tube 36 and the agitator or fan-like impeller 38. 
The blades 45 of the agitator or fan-like in 

peller 40 are pitched to drive the stock upwardly 
and hence as the stock reaches the tips of these 
blades 45 it is propelled upwardly and out 
wardly against the wall of the upper section 3 
of the casing, some of it bouncing back for more 
agitation and some progressing down this wall of 
the upper conical section 3i. Thus in the Space 
46 just above the tips of the blades 45 there is a 
churning or boiling of the stock. The stock is 
worked into a more or less Suspended mass from 
which flows a conical curtain of stock of uniforn 
thickness. Essentially the stream Splitter en 
bodying the present invention provides an up 
wardly churning reservoir of stock providing a 
high degree of diffusion and the discharge froin 
which reservoir is a whirling conical curtain. 
For any given rate of flow of stock into the 

stream divider or splitter, the efficiency of the 
split will depend to some extent on the position 
of the agitator or fan-like impeller 40 with re 
spect both to the lower edge of the short inlet 
tube 36 and to the wall of the upper conical Sec 
tion 31 of the casing. These relations are ad 
justed simultaneously by loosening the set Screw 
42 and raising the agitator or fan-like impeller 
49 for smaller input flow rates and lowering it 
for larger input flow rates. While a spring could 
be provided for supporting the agitator or fan 
like impeller 40 on the shaft 2 to effect this 
adjustment automatically, it has been found 
satisfactory to position the agitator fan-like in 
peller generally to suit the input flow, this posi 
tion being satisfactory for a considerable range 
of flow. Accordingly such adjustment is en 
tirely satisfactory and readjustments are not re 
quired unless a very substantial change in input 
is made. 
The whirling conical curtain jointly provided 

by the agitator or fan-like impeller 49, wall of 
the upper conical section 3 of the Casing and 
the short inlet tube 36 descends into the lower 
conical section 25 of the casing where it is en- '. 
gaged by the rotating sweeps. 50 and rapidly dis 
charged through the spouts 53. Since the two . 
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spouts of equal size are spaced diametrically op 
posite each other in the form of stream splitter 
shown, the streams issuing from each of the 
spouts will be equal in all respectS. 
With the stream divider of the present inven 

tion it will particularly be noted that the blades 
45 are pitched to throw the stock upwardly as 
well as to impart a whirling motion thereby to 
provide a churning or boiling reservoir of Stock 
above these blades and which escapes as conical 
Whirling curtain. This churning increSaes dif 
fusion at all rates of flow and hence greatly 
increases the accuracy of the split at all rates 
of flow as compared with the prior art devices. 

it will also be seen that the present stream 
splitter is of high capacity for any One size. 
Comparing the inlet diameter of the present in 
vention with the corresponding dimensions of the 
prior art devices, the present stream Splitter has 
greater capacity in proportion to space require 
ments. 
The present stream splitter requires less power 

than the above discussed pressure type of dis 
tributor. 
From the foregoing it will be seen that the 

present invention provides an extremely simple 
and compact stream divider or splitter having low 
power requirements and a high degree of ac 
curacy of split over a wide range of material flows 
and which will stand up under continuous use 
without service difficulties. 
I claim: 
1. A stream divider, comprising an enclosed 

round tubular casing having its axis vertically 
disposed, a vertical concentric inlet tube of 
Smaller diameter than said casing Secured to the 
top of said casing and having its lower end in 
spaced relation to the side wall of Said casing to 
provide an annular diffusion chamber around 
the lower end of said inlet tube, an impeller hav 
ing its hub arranged immediately below said inlet 
tube concentric with said axis and having blades 
extending outwardly to a position beyond the 
periphery of said inlet tube and under Said annu 
lar diffusion chamber, said blades being pitched 
to effect vertical movement of the stock delivered 
to said impeller by said inlet tube, means ar 
ranged to rotate said impeller in a direction to 
drive said stock so delivered upwardly into Said 
annular diffusion chamber, and a plurality of 
outlet spouts leading from the bottom of Said 
casing. 

2. A stream divider, comprising an enclosed 
round tubular casing having its axis vertically 
disposed and having an upwardly converging 
conical upper section, a vertical concentric inlet 
tube of smaller diameter than said casing Se 
cured to the apex of said conical upper section 
and having its lower end in spaced relation to 
the conical wall thereof to provide an annular 
diffusion chamber around the lower end of Said 
inlet tube, an impeller having its hub arranged 
immediately below said inlet tube concentric 
with its axis and having blades extending out." 
wardly to a position beyond the periphery of said 
inlet tube and under said annular diffusion 
chamber and in closely spaced relation to said 
conical wall, said blades being pitched to effect 
vertical movement of the stock delivered to said 
impeller by said inlet tube, means arranged to 
rotate said impeller to drive said stock So de 
livered upwardly into said annular diffusion 
chamber, and a plurality of outlet spouts leading 
from the bottom of Said casing. 
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3. A stream divider, comprising an enclosed is 

6 
round tubular casing having its axis vertically 
disposed, a vertical concentric inlet tube of 
smaller diameter than said casing secured to the 
top of said casing and having its lower end in 
spaced relation to the side wall of said Casing 
to provide an annular diffusion chamber around 
the lower end of said inlet tube, an impeller haW 
ing its hub arranged immediately below said in 
let tube concentric with said axis and having: 
blades extending outwardly to a position beyond. 
the periphery of said inlet tube and under said 
annular diffusion chamber, said blades being 
pitched to effect vertical movement of the stock 
delivered to said impeller by said inlet tube, 
means arranged to rotate said impeller in a di 
rection to drive said stock so delivered upWardly 
into said annular diffusion chamber, a plurality 
of outlet spouts leading from the bottom of said 
casing, and means arranged to adjust said in 
peller and inlet tube vertically relative to each 
other. 

4. A stream divider, comprising an enclosed 
round tubular casing having its axis vertically 
disposed and having an upwardly converging 
conical upper section, a Vertical concentric inlet 
tube of Smaller diameter than said casing secured 
to the apex of said conical upper section and hav 
ing its lower end in spaced relation to the conical 
wall thereof to provide an annular diffusion 
chamber around the lower end of Said inlet tube, 
an impeller having its hub arranged immediately 
below Said inlet tube concentric With its axis and 
having blades extending outwardly to a position 
beyond the periphery of said inlet tube and un 
der said annular diffusion chamber and in closely 
spaced relation to said conical wall, said blades 
being pitched to effect vertical movement of the 
stock delivered to said impeller by said inlet tube, 
means arranged to rotate said impeller to drive 
said stock so delivered upwardly into said an 
nular diffusion chamber, a plurality of outlet 
Spouts leading from the bottom of said casing, 
and means arranged to adjust said impeller verti 
cally relative to said inlet tube and conical wall. 

5. A stream divider, comprising an enclosed 
round tubular casing having its axis vertically 
disposed and having an upwardly converging 
conical upper section and a downwardly converg 
ing conical lower section joined at its enlarged 
upper end to the enlarged lower end of said coni 
cal upper section, a vertical concentric inlet tube 
projecting downwardly a short distance into the 
apex of Said conical upper section and having its 
lower end in Spaced relation to the conical wall 
thereof to provide an annular diffusion chamber 
between the lower end of said inlet tube and 
Said conical wall, an impeller having its hub ar 
ranged immediately below said inlet tube concen 
tric with its axis and having blades extending 
OutWardly to a position under said annular dif 
fusion chamber and in closely spaced relation to 
Said conical Wall, said blades being pitched to 
effect vertical movement of the stock delivered to 
Said impeller by said inlet tube, means arranged 
to rotate said impeller to drive said stock so de 
livered upwardly into said diffusion chamber, and 
a plurality of outlet spouts leading from said 
Conical lower Section. 

6. A strean divider, comprising a casting hav 
ing an upwardly converging upper conical part, 
a vertical shaft journalled in said casting to ro 
tate about an axis concentric therewith, an en 
closed round tubular casing having its axis verti 
cally disposed and having an upwardly converg 
ing conical upper section and a downwardly con 
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verging conical lower section joined at its Small 
lower end to the enlarged lower end of the coni 
cal part of said casting and joined at its enlarged 
upper end to the enlarged lower end of said coni 
cal upper section, a vertical concentric inlet tube 
of smaller diameter than said conical upper Sec 
tion secured to the apex of Said conical upper 
section and having its lower end in Spaced rela 
tion to the conical Wall thereof to provide an an 
nular diffusion chamber around the lower end of 
said inlet tube, an impeller having its hub fast 
to said shaft and arranged immediately below 
said inlet tube and having blades extending out 
wardly to a position beyond the periphery of said 
inlet tube and under said annual diffusion Chan 
ber and in closely spaced relation to said conical 
wall, said blades being pitched to effect vertical 

8 
movement of the stock delivered to said impeller 
by said inlet tube, means arranged to rotate said 
shaft and impeller to drive said stock so delivered 
upwardly into Said diffusion chamber, and a 
plurality of outlet spouts leading from said coni 
cal owe Section. 

WLLAM. C. CONKING. 
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