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This invention relates to a separator, and more par 
ticularly to a centrifugal separator and booster for sep 
arating impurities or foreign matter from a fluid. 
The object of the invention is to provide a separator 

or centrifuge which will effectively separate or remove 
impurities `or foreign matter from a iiuid such as a liquid 
fuel. 

Another object of the invention is to provide a com 
bination separator and booster which is centrifugally op 
erated whereby centrifugal force is used to separate 
foreign matter from liquids such »as liquid fuel that is 
used to support combustion in a gas turbine engine or 
the like. 

Another object of the invention is to provide a cen 
trifugal booster separator unit which permits the free 
ilow of liquid through passages contained Within the 
body of the machine, the centrifugal force set up by the 
revolving motion of the machine serving to segregate 
and cause foreign matter to concentrate in sludge re 
taining grooves whereby this foreign matter can be eX 
pelled from the machine by a self purging mechanism. 
A further object of the invention is to provide a 

centrifugal booster separator which is extremely simple 
and inexpensive to manufacture. 

Other objects and advantages will be apparent dur 
ing .the course of the following description. 

In the accompanying drawings, forming a part of this 
application, and in which like numerals are used to des 
ignate like parts throughout the same: 

Figure 1 is a side elevational view showing the cen 
trifugal booster separator unit incorporated with a motor 
and pump. 

Figure 2 is a side elevational view of the centrifugal 
booster separator unit, with parts broken away and in 
section. 

Figure 3 is a sectional view taken on the line 3-3 of 
Figure 2 and with parts broken away and in section. 

Figure 4 is a fragmentary end elevational view of the 
centrifugal booster separator unit. 

Figure 5 is a fragmentary elevational view, with parts 
broken away and in section, showing a portion of thel 
valve mechanism. 

Figure 6 is a sectional view taken on the line 6_6 of 
Figure 3. 

Figure 7 is a sectional View taken on the line 7-7 of 
Figure 6. 

Referring in detail to the drawings, the numeral 10 
designates a base or supporting structure, and a motor 
11 may be secured to the base 10 in any suitable manner, 
as for example by means of bolt and nut assemblies. 
The motor 11 may be connected to a suitable source of 
:electrical energy through rthe medium of the wires 12. 
Arranged contiguous of the motor 11 and also supported 
on -the base 10 is a pump 14 which has an outlet pipe 
15 extending therefrom, and the outlet pipe 15 is adapted 
to convey or discharge ñltered fluid such as fuel which 
can be used in aircraft engines and the like. Arranged 
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contiguous to the pump 14 and secured to the base 10 is 
a centrifugal booster and separator unit which «is indi 
cated by the numeral 16, and a conduit means 17 is 
provided for conveying the liquid fuel from a suitable> 
source of supply such as -a storage tank to the unit 16. 
The present invention is directed to the specific con 

struction of the separator unit 16 and the separator unit 
16 is constructed so that the fuel or liquid will be con? 
tinuously subjected to centrifugal action whereby sedi 
ment, foreign matter, impurities and the like will be. 
automatically and constantly removed from the liquid so 
that the clean liquid or fuel can be used in an engine 
without danger of harming the engine. ._ 

Secured to the base 10 is a plurality of brackets 18, 
and the brackets A18 may be secured -to the base in any 
suitable manner, as for example by means of the bolts 
19, Figure 2. Secured to the brackets 18 as by welding, 
is a stationary hollow housing 20 which is provided with 
an outlet port 21 whereby foreign matter or impurities 
which have been removed from the fluid or fuel can be 
discharged to a -suitable receptacle, container or other 
locality. Rotatably mounted within the stationary hous 
ing 29 is a hollow casing 22, »and projecting from one 
end of the casing 22 is a cylindrical collar 23, there being 
a cylindrical collar 24 extending from the vother end of 
the casing 22. A ball bearing assembly 25 is mounted 
on the collar 23, while a similar ball bearing assembly 
26 is mounted on the other collar 24, and these bearings 
25 and 26 serve to insure that there will be an efficient 
rotatable connection between the casing and housing. 

Extending from an end of the casing 22 is a hub 27 
which is provided with a socket 28 for receiving there 
in an end of a drive shaft 29, and the drive shaft 29 may 
be actuated by the motor 11. Surrounding the collar 
23 is a bushing 30 which insures that cleaned fuel leav 
ing the collar 23 will enter the pump 14 to be discharged 
through the pipe 15. The rotating casing 22 is provided 
with curved passageways or channels 31 and the incom 
ing fuel or ñuid first passes from the conduit 17 then 
through the collar 24, and then through the passageways 
31 and then out through the collar 23. Grooves 32 are 
arranged outwardly of the channels 31, and the grooves 
32 communicate with the channels 31, the grooves 32 
serving to receive sediment, foreign matter yand the like 
which is heavier than the liquid fuel and this foreign mat~ 
ter accumulates in the grooves 32 due to centrifugal ac 
tion as the casing 22 is rotated. Blades or baflles 34 
extend into the channels 31. Portions of the blades 
which are positioned within the collar 24 are indicated 
by the numeral 35, while the portions of the blades which 
are within the collar 23 are indicated by the numeral 36 
Figure 2. 
A valve means is provided for controlling emptying or 

discharge of the sediment from the grooves 32, and this 
valve means comprises discharge openings 37 through 
which the material from the grooves 32 can pass. A 
plurality of discharge ports 38 are adapted to receive the 
material from the `outlet openings 37, and the sediment 
or foreign matter from the ports 38 pass to a space 46 
within the housing 20, and from the space 46 the foreign 
matter can be discharged through the conduit 21. A 
valve seat 39 is larranged contiguous to each of the outlet 
ports 38, and a valve member 40 is mounted for move 
ment into and out of closing or bridging relation with 
respect to each of the valve seats 39. The valve mem 
bers 40 are slidably or reciprocably arranged in bores 45 
which are formed in the rotating casing 22. A tappet 43 
is slidably mounted in a compartment 47 which is de 
ñned by the hollow interior of the casing 22, and a plu-ï 
rality of tie rods 41 each have their inner ends pivotally 
connected to the tappet 43 by means of pins 44'. TheJ 
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outer ends of the tie rods 41 are pivotally connected to 
the valve members 40 by means of pivot pins 42. 

Projecting into the compartment 47 from the hub 27 
is1 a guide pin 48,.and the tappet 43 is slidably mounted 
on the guide pin 48. A coil spring 49 is circumposed 
on the pin 48, and one end of the coil spring 49 abuts 
the tappet 43 to normally urge Vthe parts to the solid line 
position shown in Figure 2 from the broken line posi 
tion of Figure 2. The tappet 43 includes an end por 
tion 50 which abuts a bearing or ball member 51 which 
is movably mounted in a passageway 5S, the passage 
way 58 being formed in an extension 59 which projects 
from an end of the casing 22. A push rod 52 has its 
inner end arranged in engagement with the ball member 
51, Vand the push rod 52 is slidably mounted in the 
passageway S8 in the extension 59. A piston 53 is formed 
on the outer end of the push rod 52, and the piston 53 is 
slidably or reciprocably arranged in a cylinder 54, there 
being a packing 60 closing an end of the cylinder 54. 
A conduit S6 communicates with the interior of the 
cylinder 54, and the conduit 56 is adapted to supply or 
convey air under pressure from a suitable source of sup 
ply whereby the piston 53 can be caused to reciprocate 
so as to cause the spring 49 to be compressed whereby 
the valve members 40 will move inwardly to permit 
sediment and the like to pass from the grooves 32 out 
through the ports 38 and then out through the port 21. 
A bearing brace 57 is provided for supporting the cylinder 
54 and its adjacent parts. 

In constructing the casing 22, the casing may be made 
of a pair of similar sections 61 and 62 which can be con 
nected together by suitable bolt and nut assemblies 63. 
Portions 65 of the casing 22 may be of greater thickness 
than other portions 64 of the casing whereby the side of 
the casing 22 including the portions 65 is thicker and 
offset since each quadrant of the fuel passage 3l and 
sludge groove 32 is adapted to lie in an eccentric plane 
with respect to the center of the machine. The outer 
periphery only is offset as shown in Figure 2, and the 
innermost wall or contines of the casing 22 are arranged 
on a normal concentric plane about their common axis. 

Heretofore fuel for turbo-jet aircraft engines Iand the 
like has been cleaned by passing the liquid through one 
or more screens of fine wire mesh, but this type of 
cleaner is inadequate since it becomes easily clogged 
by the foreign matter it was designed to retain and this 
results in a fuel pressure drop which can be serious. 
When such clogging occurs, it may even be necessary to 
bypass the fuel around such cleaners or separators and 
thereby relinquish that entire function for which they 
were designed. Thus, screen type separators, whether 
used singly or in multiples are not eliicient and reliable 
for certain jobs. With the present invention centrifugal 
force is used to separate foreign matter from liquid fuels 
in such a manner that during the functioning of this 
force, the basic volume and pressure of the liquid and 
continuity of free ñow will remain constant. The present 
invention is, therefore, directed to a centrifugal booster 
separator unit which includes a hollow revolving ma 
chine or casing 22 which permits the free ñow of liquid 
through passages 31 therein. Thus, the ‘force of the 
centrifuge that is set up by the revolving motion of the 
casing 22 will segregate and cause foreign matter to con 
centrate in sludge retaining grooves 32 and this foreign 
matter is expelled from the machine by a self purging 
mechanism which functions within a central cavity 47 in 
the casing 22. The baffles 34 which are positioned with 
in the passageways 31, divide the passageways into chan 
nels and each of these channels, though independent of 
the other channels,v is slightly interconnected with each 
other by means or by virtue of a small hole through 
which the sludge groove 32 passes from one channel to a 
neighboring channel. These bafdes 34 serve as integral 
reinforcement ribs between the inner and outer walls 
and they are necessary to confine and route the fuel in a 
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fr 
definite directional liow from inlet side to outlet side of 
the unit. These baffles also continue up into the inlet 24 
where they terminate at that extreme end into rotary 
pump blades 3S and this self contained pumping action 
will provide the machine with a working pressure of about 
twenty pounds so that the machine is both a booster and 
a separator in one unit. The same baffles also continue 
in the opposite direction Íand up into the outlet collar 23 
where they terminate at their extreme ends into rotary 
dispersal blades 36 for the purpose of controlling fuel 
flow. 
The sections of the casing 22 may be in the form of 

a hollow saucer which can be connected together by bolts 
63 to forma continuous passage for the fuel from the in 
let collar 24 through the channels 31 then through the 
outlet collar 23. The central cavity 47 is sealed from 
and is independent of the fuel passages 31 and the com 
partment or cavity 47 serves to ‘house the purging mecha 
nism as shown in Figure 2. v 
The housing 20 serves to confine the foreign matter 

'waste fuel and fumes expelled into it through the discharge 
ports 38 by the purging mechanism from the sludge 
orifices 37 and these wastes are in turn carried from the 
housing 20 by a drain tube 2.1 to a suitable discharge area. 

In actual operation fuel is drawn from a suitable tank 
and flows in the direction of the arrows in Figure 2 from 
the conduit 17 to the collar 24 and this fuel is picked 
up by the pump blade ends 35 of the ‘bafñes and this 
fuel continues from the inlet and is made to iiow inV an 
arc to the outer extreme limits of the passages 31 through 
the channels provided by the battles 34 which connect 
the inner and outer walls. After reaching the outer ex 
treme limits of the passages, the fuel reverses direction 
and converges from the outer passages toward the center 
until it `reaches the outlet collar 23. There the fuel is 
assisted in discharge by the dispersal action of the blades 
36 and these blades 36 serve to reduce turbulence of the 
fuel being discharged into the pumping unit 14. 
The purging mechanism is shown in detail in Figure 2 

and in use air can be supplied through the conduit 56 
to »force the piston 53 from right to left so that the 
push rod 52 bears against the ball 51 and moves the 
tappet 43 from the solid linev position of Figure 2 to the 
broken line position of Figure 2. This compresses the 
retrieving spring 49 and the connecting rods 41 are moved 
to the broken line position of Figure 2 whereby the valves 
40 which are attached to the reds are lifted from their 
seats 39 to'uncover the drain holes 38 and the expelling 
orifices 37 and when these ports are momentarily un 
covered, foreign matter which ̀ has collected in the sludge 
grooves 32 will be forced from the assembly by fuel 
pressure and centrifugal force into the outer housing 20 
to be drained off at 21. When the actuating air pressure 
is released from the piston 53, all of the moving parts 
of the purging mechanism will be speedily snapped 
back to their original positions by the combined pressure 
of the snring 49 and centrifugal force. 

This self purging feature can be actuated by a suitable 
sensitive mechanism located -in the unit so that it will 
function only when sufficient foreign matter has accumu 
lated so as to disturb the balance of the unit. An alter 
nate method of operating the purging unit is to install an 
electrical device which will automatically actuate purging 
at predetermined time intervals as is used to control air 
craft running lights. 
The power for .operating the booster and separator unit 

is derived Yfrom the splined shaft 29 which is inserted with 
a press fit in the socket 2S of the hub 27. The baffles 
may continue in a straight line through the casing as 
continuous baffles and the bañle blades are in line with 
corresponding impeller pumping blades of the pressure 
pump 14. 
The Ycasing 22 includes the offset portions 65 so that 

with >thefuel passage divided into channels or quaqùants 
by the four batiies 34, the outer periphery or confines of 
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the fuel _passage together with the lsludge groove, is 
adapted to lie in an eccentric plane or orbit about the 
central rotary axis of the machine, starting at the purging 
valve on the right which is near the center and ending at 
the next purging valve on the `left which -is of greater 
distance from the center axis. With the outermost con 
fines of the fuel passage and the adjacent sludge groove 
32 arranged thusly, foreign matter or sludge will be 
caused to move in the direction of and to concentrate 
near the expelling port by the same centrifugal force 
which caused it to be separated from the fuel and/or 
liquid. This construction serves to prepare the sludge 
for quick removal and expedites the purging action by 
reducing the time element and fuel waste to a minimum. 
Thus, »the outer coniines of the fuel passage and sludge 
groove have their starting point near to the center axis 
and terminate on their opposite limits at a point of 
greater distance from the same axis. This eccentric 
arrangement of the passages 31 and grooves 32 is shown 
in Figure 3 so that there will be a concentration of sludge 
at the expelling port to expedite or facilitate the purging 
of the sludge. 

` The ñuid will flow or move through the passages 31 so 
that the sludge or foreign matter will pass by centrifugal 
force into the grooves 32. The four bañìes 34 which 
divide the fuel passage into four channels do not extend 
into the grooves 32. The bañie 34 serves as a reinforcing 
web intermediate its ends and the baffles 34 terminate in 
pumping blades 35 in the inlet collar 24, and the baffles 
also termina-te into dispersal blades 36 which are arranged 
in the collar 23. The four baffles 34 are positioned be 
tween and equi-distant from the four purging valves and 
the contour and thickness of the passage 31 and casing 22 
is uniform and equal at these four points. 

I claim: 
1. In combination, a base, a motor supported on said 

base and adapted to be connected to a source of electrical 
energy, a pump mounted on said base and driven by said 
motor, a centrifugal booster and separator unit con 
nected to said pump, means for supplying fluid to the 
centrifugal booster and separator unit, said centrifugal 
booster and separator comprising a pair of brackets 
secured to said base, a hollow housing secured to said 
brackets, a pipe communicating with the interior of said 
housing for the egress therethrough of impurities, foreign 
matter and the like, a casing rotatably mounted in said 
housing and including a first and second annular collar 
extending from each end thereof, ball bearings mounted 
on each collar and interposed between the collar and 
housing, a hub extending from said casing and positioned 
within said ñrst collar, there ̀ being a socket in said hub, a 
drive shaft extending into said hub for rotating said 
casing, there being arcuate channels in said casing com 
municating with said collars for the passage »therethrough 
of fluid, there being arcuate grooves inthe outer portion 
of said casing communicating with said channels, a plu 
rality of blades, and valve means for controlling discharge 
of material from said grooves. 

2. In combination, a base, a motor supported on said 
base and adapted to be connected to a source of electrical 
energy, a pump mounted on said base and driven by said 
motor, a centrifugal booster and separator unit connected 
Ito said pump, means for supplying fluid to the centrifugal 
booster and separator unit, said centrifugal booster and 
separator unit comprising a pair of brackets secured to 
»said base, a hollow housing secured to said brackets, a 
pipe communicating with the interior of said housing for 
the egress therethrough of impurities, foreign matter and 
the like, a casing rotatably mounted in said housing and 
including a first and second annular collar extending 
from each end thereof, ball bearings mounted on each 
collar and interposed between the collar and housing, a 
hub extending from said casing and positioned within 
said ûrst collar, there being a socket in- said hub, a drive 
shaft extending into‘ said hub for rotating said casing, 
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6 
there being arcuate channels in said casing communi 
cating with said collars for the passage therethrough of 
iluid,Y there being arcuate grooves in the outer portion of 
said casing communicating with said channels, a plurality 
of blades, and valve means for controlling discharge of 
material from said grooves, said means comprising a plu 
rality of spaced ports in said casing communicating with 
said grooves, valve seats arranged contiguous to said ports, 
valve members mounted for movement into and out of 
closing relation with respect to said valve seats, the inte 
rior of said casing being hollow to provide a compart 
ment, a guide pin projecting from said hub into said com 
partment, a tappet positioned in said compartment and 
slidably mounted on said guide pin, pivotally mounted 
tie rods extending between said valve members and tappet, 
a coil spring circumposed on said guide pin and abutting 
said tappet, a ball pressure bearing abutting an end of 
said tappet, a push rod projecting through said second 
collar and abutting said .ball pressure bearing, a piston 
mounted on the outer end of said push rod, a cylinder 
surrounding said piston, and a conduit for supplying air 
to said cylinder. 

3. In a centrifugal lbooster and separator, a stationary 
housing, a casing rotatably positioned in said housing, 
means for supplying ñuid to one end of said casing, 
means for removing iiltered ñuid from the casing, there 
being arcuate passageways in said casing for the passage 
therethrough of iluid, there being grooves in the outer 
portion of said casing communicating with said passage 
ways for receiving foreign matter, impurities and the 
like, and valve means for controlling discharge of material 
4from said grooves, said valve means comprising discharge 
openings through which the material from the grooves 
can pass, there being a plurality of discharge ports 
adapted to receive the material from the discharge open 
ings, a valve seat arranged contiguous -to each of the 
discharge ports, and a valve member mounted for move' 
ment into and out of closing or bridging relation with 
respect to each of the valve seats. 

4. A device of the type described comprising: a casing 
mountable for rotation about an axis and having a plural 
ity of separate longitudinally extending passageways, said 
passageways extending from an axial inlet to an axial 
outlet of said casing, said passageways curving from the 
inlet outwardly to an intermediate point remote from 
the ’axis and then curving inwardly toward the outlet, 
blade means in said casing separating said passageways 
and extending from within the axial inlet to the axial 
outlet the portions of the blade means in the axial inlet 
being spirally disposed to serve as an irnpeller for driv 
ing ñuids through said passageways and the portion» of 
said blades in the axial outlet being correspondingly 
spiralled to serve as an impeller to propel fluids from 
within said passageway to the outlet, said blade means 
directing‘all the fluid in said passage through the curved 
passageways whereby centrifugal force acts on all the 
fluid passing through the passageways, said casing being 
provided with means for receiving solid materials sepa 
rated from fluids, each of said receiving means opening 
inwardly into said passageways and being disposed in 
a plane substantially perpendicular to said axis and ad 
jacent said intermediate point. v 

5. A device of the type described comprising: a casing 
for rotation about an axis and havingv a plurality of 
separate longitudinally extending passageways, said pas 
sageways extending from an axial inlet to an axial out 
let» of said casing, said passageways curving from the 
inlet outwardly tol an intermediate point remote from 
the axis and then curving inwardly toward the outlet, 
blade means in said casing separating said passageways 
and extending from within the axial inlet to the axial out 
let the portions of the blade means in the axial inlet 
being spirally disposed to serve as -an impeller for driv 
ing iìuids through said passageways and the portion 'of 
said blades in the axial outlet being correspondingly 
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spiralled :to .serve ias an impeller'to propel fluids from 
lwithin-:said Ypassageway to the outlet, said vblade means 
‘directingall the fluid lin said passage through theâcu'rved 
passageways whereby >centrifugal »force acts on :all Athe 
‘fluid -passing through the passageways, said “casing being 
provided with grooves, >each of said vgrooves >opening yin 
wardly Zinto said passageways 'and lbeing disposed fin va 
plane substantially perpendicular to said axis and adjacent 
vsaid intermediate point. 

v6. A device of the type described comprising: va casing 
»mountable for rotation 'about an axis and Yhaving ïa 
plurality of separate longitudinally extending passage 
ways, :said passageways extending from an axial -inlet to 
an axial outlet of said casing, said vpassageways ̀ curving 
from the inlet outwardly to an intermediate point remote 
from the axis and> then curving -inwardly toward the 
outlet, blade means in said casing separating said pas 
sageways and extending from within the axial inlet to 
the axial outlet the portions >of the blade means inthe 
axial inlet being spirally disposed to serve >as >an impeller 
for driving tluids through said passageways and the por; 
tion of said blades in the axial outlet being `correspond 
ingly spiralled to serve as an impeller to propel ilúids 
from within said passageway to the outlet, said blade 
means directing all the duid in said passage through the 
curved passageways whereby centrifugal force acts on 
all the fluid passing through the passageways, said casing 
being provided with grooves, each of said grooves open 
ing inwardly into said passageways and being `disposed 
in a plane substantially perpendicular to said axis and 
adjacent said intermediate point, said casing having radial 
apertures communicating with said grooves, >and means 
for selectively closing said radial apertures. 

 7. A device of the type described comprising: a 'Casing 
mountable for rotation about an axis and having a plural 
ity of separate longitudinally extending passageways, said 
passageways extending from an axial inlet to an axial 
outlet of said casing, said passageways curving from the 
inlet outwardly to an intermediate point remote from 
the axis and then curving inwardly toward the outlet, 
blade means in said casing separating said passageways 
and extending from within the axial inlet to the axial 
`outlet the portions of the blade means in the axial inlet 
being spirally disposed to serve as an impeller for driv 
ing ñuids through said passageways and the portion of 
said blades in the axial outlet being correspondingly 
spiralled to serve as an impeller to propel ñuids from 
within said passageway to the outlet, said blade means 
directing all the tluid in said passage through the curi/ed 
passageways whereby centrifugal force acts on all the 
fluid passing through the passageways, said casing being 
provided with grooves, each of said grooves opening 
inwardly into said passageways and being disposed iii a 
plane substantially perpendicular to said axis and ad 
jacent said intermediate point, and a plurality of blades 
disposed in planes which longitudinally intersect said 
axis and extendingl into said passageways. 

8. A device of the type described comprising: a easing 
mountable for rotation about an axis and having a plural 
ity of separate longitudinally extending passageways, said 
passageways extending from an axial inlet to an' axial 
outlet of said casing, said passageways curving from the 
inlet outwardly to an intermediate point remote from 
the laxis and then curving inwardly toward the outlet, 
blade means in» said casing separating said passageways 
and extending» from within they axial inlet toy the axial 
outlet the portions of the blade means in the axial inlet 
being spirally disposed to serve as an impeller for driv 
ing ñuids through said passageways and the' portion of 
said blades in the axial outlet being correspondingly 
spiralled to serve as an impeller to propel fluids from 
within said passageway to the outlet, said blade means 
directing all the fluid in said passage through the curved 
passageways whereby centrifugal force on- all the 
fluid. passing through the' passageways‘, said being' 
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t of said groovesûopenin'g inwardly into' said' passagewäyfs 
and being disposedY in at plane substantially perpendicular 
to said axisy and adjacent said intermediate poìn’t,"said 

8 
provided -withî grooves, each of> said grooves ̀ ,opening 'in' 
wardly .finto‘said :passagewaysand being disposed in:a 
plane -tsubstantiaily perpendicular ,to said axis and 'ad 
jacent ̀ said lintermediate point, >and ¿'a plurality of blades 
disposed Ainplanes which longitudinally intersect said 
axis and -extending'into said passageways; said blades 'ex 
tending into said inlet and beingV curved whereby said 
blades rpropel tluid passing into the 'passageways from 
the inlet. , . 

9. A device of the type described comprising: a casing 
mountable for rotation about an axis and ̀ having ̀ a plural 
ity of separate longitudinally extending passageways, Í'said 
passageways 'extending >from an axial inlet to ian axial 
outlet of said casing, said 'passageways curving from the 
inlet ‘outwardly tocan'intermediate point remote from the 
axis and then curving inwardly toward the outlet, ~blade 
'means in said casing separating said passageways and 
extending from within the 'axial inlet to the 'axial outlet 
the portions of the blade means in the axial inlet being 
spirally disposed to serve as an impeller for ̀ driving ñuids 
through said passageways and the portion of said blades 
in the axial outlet being correspondingly spiralled 'to 
serve as an -impeller to lpropel tluids from within said 
passageway to the outlet, `said blade means directing 
all the ñuid in said passage through >the curved passage 
ways whereby 'centrifugal `force acts on all the fluid 
passing through the passageways, said 'casing being pro 
vided with grooves; each of said grooves opening inwardly 
into said passageways and being disposed in a plane sub. 
st-antially perpendicular to said axis and adjacent said 
intermediate point, `‘and a plurality of blades disposed 
in planes which longitudinally intersect said axis, and 
_extending into said passageways, said blades extending,r 
into said inlet andlbeing curved whereby said blades 
propel fluid passing into the passageways from the inlet, 
said blades alsolextending into said outlet and being 
curved about >said axis to reduce turbulence of fluid 
passing from the passageways through the outlet. 

10. A device of the type described comprising: a casing 
mountable for rotation about an axis and having a plural 
ity of vp_assa'geways, said passageways extending from 
an axial inlet t'o van axial outlet, >said passageways curving 
from the inlet outwardly to an intermediate point rernote 
fromv the axis and then curving inwardly toward the outlet; 
said casing being provided >with grooves, each of said 
grooves opening inwardly into said passag'eways and being 
disposed in a plane substantially perpendicular to said 
axis and adjacent said intermediate point; saidV casing 
having radial apertures communicating with said grooves; 
and valve means disposed to move substantially perpen 
dicular to said axis and cooperating with said radial 
apertures to control discharge of material from s_'aid 
grooves,v said valve means comprising discharge open 
ings through which the material fromlthe grooves can 
pass,- there being a plurality of discharge ports adapted 
to receive the material from the discharge c'ipeningfs",V al 
valve seatv arrangedV contiguous to each of the discharge 
ports, and a valve member mounted for movement into 
and out of closing o‘r bridging' relation with respect to 
each of the valve seats. 

11. A device' of the .type described> comprising: a' eas 

ing-_mountable for rotation' about an- a'xis and having plurality of passageways‘, said passagieways'exténding from 

an axial inlet to a'n axial outlet, said pas'sagéwáy's ing from thev inlet outwardly >to an intermediate 
remote from the axis _and -th‘e'n‘ curvingÍ in’vvai‘dlyv tl W' 
the outlet, said casing-'beingl provided with grob 

casing having radial apertures co` ' grooves-,- and valve-means: disposed to l'ov-e substantially 
perpendicular to’ andI cobperatiñg said 
renier apertures»- fa ¿astral aiseaärjg’é ¿faisait-inn' aóiií‘ 
said g‘ifoöv'e‘s, said' ̀ valve"rimane coìiìpr'isiüg discharge open 



ings through which the material from the grooves can 
pass, there being a plurality of discharge ports adapted 
to receive the material from the discharge openings, a 
valve seat arranged contiguous to each of the discharge 
ports, and a valve member mounted for movement into 
`and out of closing or bridging relation with respect to 
each of the valve seats, and means connected with each 
of said valves Within the casing and movable within said 
casing to move said valves to open and closed position. 

12. A device of the type described comprising: a cas 
ing mountable for rotation about an axis and having a 
plurality lof passageways, said passageways extending 
from an axial inlet to an axial outlet, said passageways 
curving from the inlet outwardly to an intermediate point 
remote from the axis and then curving inwardly toward 
the outlet, said casing being provided with grooves, each 
of said grooves opening inwardly into said passageways 
and being disposed in -a plane substantially perpendicular 
to said axis and adjacent said intermediate point, said 
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casing having radial apertures communicating with said 
grooves, and means for selectively closing said radial 
apertures comprising, valve means movably disposed in 
said casing to open and close said apertures, and means 
connected with said valve means and operable to move 
said Valve means between aperture opening and closing 
positions. 

References Cited in the ñle of this patent  

UNITED STATES PATENTS 
1,649,346 Grimble et al. ________ __ Nov. 15, 1927 
2,559,917 Gresham _____________ __ July 10, 1951 
2,688,437 Monnet _____‘_ _________ __ Sept. 7, 1954 
2,698,131 Cook ________________ __ Dec. 28, 1954 

FOREIGN PATENTS 

129,573 Great Britain __________ _.. July 17, 1919 


