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This invention relates to new and useful in 
provements in means for changing the direction 
of rotary motion of a fluid stream. 
An object of this invention is to provide a dea. 

vice for reducing the rotation of a fluid stream 
having a spiral motion. 
Another object of this invention is to provide 

a device for changing the direction of motion of 
a rotating fluid stream from a spiral motion 
to a longitudinal motion. 
Another object of this invention is to provide 

a centrifugal separator unit for removing foreign 
particles from a gas stream and to provide effi 
cient reconversion of kinetic energy of the ro 
tating cleaned gas into potential energy thereby : 
lowering the drop in static pressure across the 
unit. 
Other objects of this invention Will become ap 

parent from time to time throughout the speci 
fication and claims as hereinafter stated. 

In the accompanying drawings, to be taken 
as a part of this specification there is clearly and 
fully illustrated a preferred embodiment of this 
invention, in which drawing 

Figure 1 is a view in longitudinal cross Section : 
of a centrifugal type separator or dust collector 
having an inlet spinner and an outlet straighten 
ing member shown in full elevation. 

Fig. 2 is an end elevation of the straightening 
member of Fig. 1 seen from the line 2-2 of Fig. 1. : 

Referring to the drawings by characters of ref. 
erence there is a centrifugal type separator or 
dust collector f having an inlet conduit 2" and 
an inlet spinner member 3. The inlet conduit 2 
has an end portion 4 for attachment to a gas Or 
air supply. The inlet conduit 2 is operable to re 
ceive a dust or particle laden air or gas which 
passes through the spinner member 3 and is given 
a rotary motion thereby throwing the particles 
toward the walls of the conduit 2. An Outlet con 
duit 5 is positioned in the outlet end portion 
6 of the conduit 2 and has an end portion 7 for 
attachment to another conduit. The annular 
space 8 between the conduit 5 and the conduit 
end portion 6 is closed by an annular plate or 
cover member 9 having a plurality of apertures 9a, 
therethrough for removal of the particles thrown 
toward the Walls of the conduit 2. Each of the 
aforementioned apertures has a helical vane 
member leading to it for directing the particles. 
for removal With a minimum amount of turbul 
lence. The cover member 9 and apertures there 
through perform the additional function of re 
stricting the flow of gas through the annular 
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thereto from the inlet portion of the conduit. 5, 
In the inlet end portion of the conduit 5 there 
is a vaned member f2 for changing the spiral 
motion of the gas to a longitudinal motion. The 
waned member 2 has a streamlined body member 
3. Which is rounded at the end facing gas flow 
and tapers toward its rear end portion 15. A 
plurality of curved vanes 4 are carried by the 
body inember 3 and are affixed thereto at their 
inner peripheries. The outer peripheries of the 
vanes. 4 lie substantially on the surface of a cyl 
inder of approximately the same diameter as the 
inside diameter of the conduit end portion and 
fit tightly thereagainst when the member 2 is 
inserted therein. The vanes 4 are helically 
curved toward the rounded end portion of the 
body member 3 for intercepting the spirally 
moving gas substantially tangential to the spiral 
path of motion of the gas and gradually reduce 
in curvature toward the rear end portion 5 so 
ithat they terminate in plane portions 6 running 
jin the plane of the axis of the conduit 5. The 
Vaned member 2 is positioned in the inlet, end 

of the conduit 5 with a substantial portion 
thereof extending out from the end portion if. 
The ends of the vanes f4 facing gas flow termi 
nate Substantially in a plane transverse to and 
at the point of maximum diameter of the body 
member 3 so that the rounded end of the body 
member Sextends beyond the ends of the wanes. 
The amount of curvature of the vanes 4 and the 
distance from their ends to the end portion f of 
the conduit 5 will vary slightly with the contem 
plated conditions of operation. If the member 2 
is intended to be used with a gas having a high 
Spiral velocity the helical angle of the ends of 
the vanes. 4 will be sharper to intercept the gas 
Stirean with maximum efficiency and the distance 
from the ends of the vanes to the end portion 
will be less. If the member 2 is to be used with 
a gas having a low Spiral velocity, the angle of 
the vanes and distance to the end portion. will 
be greater. The vanes 4 in changing the direc 
tion of motion of the gas stream passing there 
through from a spiral notion to a longitudinal 
motion perform the additional function of in 
'creasing the head pressure on the gas stream and 
Sinultaneously reducing turbulence so that some 
of the power lost in forcing the gas stream 
through the inlet spinner 3 is thereby regained. 

In operation, a particle laden gas stream enters 
the conduit 2 through the spinner 3 which in 
parts a Spiral or rotary motion thereto. The 
spiral motion given the gas stream operates to 

Space 8 SO as to prevent diversion of clean gas 55 throw the particles by centrifugal force towards 
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the walls of the conduit 2 and to concentrate the 
particles there thus dividing the gas stream into 
a clean central portion and a concentrated parti 
cle laden outer portion. The particle laden outer 
portion of the gas stream passes into the annular 
Space 8 between the conduit end portions 6 and 
and is directed by the helical vane members 
to the outlet apertures in the cover member 9 for 
removal. The clean central portion of the gas 
stream (still having a spiral motion) is intercept 
ed by the helically curved portion of the vanes 
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4 of the member 2 which extend out from the . . 
end portion of the conduit 5 and is directed 
by the vanes into the conduit 5 and straight 
ened in its motion by the described change of 
curvature of the Wanes A. Thus it is seen that 
a gas stream is given a spiral motion for separat 
ing foreign particles upon admission to this sep 
arator and by the use of the straightening men 
ber 2 is restored to its longitudinal movement 
upon emerging therefrom. It should be further 
noted that when the incoming gas passes through 
the inlet spinner 3 it is accelerated and the poten 
tial energy of the gaS is transformed into kinetic 
energy of rotation resulting in a pressure drop 
across the spinner 3. The rotating gas upon in 
tercepting the waned member 2 is restored to a 
longitudinal motion with the result that the 
kinetic energy of rotation is transformed into 
potential energy of Static pressure and a consid 
erable amount of the pressure lost in passing 
the spinner S is regained, thereby decreasing 
the drop in static pressure acroSS the unit as a 
whole. 
What is claimed and is desired to be secured by 

Letters Patent of the United States is: 
1. In a centrifugal separator, a conduit for re 

ceiving a gas stream laden with foreign particles, 
a spinner member for imparting a rotary motion 
to said gas stream to throW said foreign particles 
towards the walls of said conduit to cause said 
particles to concentrate in the portion of said gas 
stream adjacent the Walls of Said conduit thereby 
dividing said gas stream into a central clean por 
tion and a concentrated particle laden outer por 
tion, a second conduit of Smaller diameter having 
its inlet end extending concentrically into the 
Outlet end of Said first-named conduit and oper 
able to receive said clean central portion of said 
gas stream, a waned member positioned in the 
inlet end of said second conduit for reducing the 
rotation of said gas stream central portion, said 
Vaned member having a plurality of Vanes for 
receiving and directing the movement of said gas 
sticean central portion, said vanes being helically 
curved from their lines of initial contact with said 
gas Stream and reducing in curvature toward the 
ischarge end of said Vaned member within said 

second conduit, the change of curvature of said 
Vanes being Such that said gas stream central 
portion Will be substantially free from rotation 
and turbulence upon emerging from Said vained 
member, a plate member fitting around said sec. 
ond conduit and joined to Said first-named con 
duit aid having at least one aperture for the dis 
charge of particle laden gas from the annular 
space between said conduits, said plate member 
having a vane portion leading to said aperture, 
said vane portion being operable to intercept said 
particle laden gas portion Substantially tangential 
to its direction of motion so that said particle 
laden gas portion may be discharged with little 
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turbulence, and said plate member being operable 
to restrict the flow of gas through the annular 
Space between said conduits thereby to prevent 
said clean central portion of gas from being de 
flected into said annular space by said vaned 
member. 

2. In a centrifugal separator, a conduit for 
receiving a gas sticean laden with foreign parti 
cles, means for inparting a rotary motion to said 
gas stream to throw said foreign particles towards 
the Walls of Said conduit to cause said particles 
to concentrate in the portion of said gas stream 
adjacent the Wallis of said conduit thereby divid 
ing Said gas stream into a central clean portion 
and a concentrated particle laden outer portion, 
a Second conduit of Smaller diameter positioned 
into the outiet end of said first-named conduit 
and operable to 'eceive said clean central portion 
of Said gas stream, a varied member positioned in 
the inlet end of said second conduit for reducing 
the rotation of the gas stream passing there 
through, said member having a body portion 
of Streanalined construction having a rounded 
frontal portion facing the gas stream and taper 
ing longitudinally in the direction of gas flow, 
a plurality of Waines for directing the movement 
of Said gas strean central portion, said vanes 
being affixed to said body portion along their 
inner periphery and fitting tightly against the 
Walls of Said Second conduit at their outer periph 
ery, said Vanes being helically curved at the end 
of Said body portion facing gas flow and inter 
cepting the gas stream central portion substan 
tially tangential to the direction of motion of the 
Sane and decreasing in curvature longitudinally 
in the direction of gas fiow terminating in straight 
portions running in the plane of the axis of said 
Second conduit, and Said body portion and the 
helically curved portion of said vanes extending 
Outside the inlet end of said second conduit to 
receive and direct Said gas strean central portion 
into said second conduit and to change its direc 
tion of movement, from a spiral motion to a 
motion. Substantially parailel to the axis of said 
Second conduit, a plate member surrounding said 
Second conduit and extending across the annular 
Space between the ends of said conduits and hav 
ing at least one aperture for the discharge of par 
ticle laden gas, said plate member having a heli 
cal Vane portion leading to said aperture, said 
Vane portion being operable to intercept said par. 
ticie laden gas portion substantially tangential 
to its direction of motion so that said particle 
laden gas may be discharged with little turbu 
lence, and Said plate inenber being operable to 
restrict the flow of gas through the annular space 
between said conduits thereby to prevent said 
clean central portion of gas from being defected 
into said annular space by said vaned member. 
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