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19 Claims. 

' The present invention relates generally to de 
vices for separating ,or disuniting, liquid in sus 
pension irom gas under pressure. More particu 
larly, the invention relates to that type of liquid 

5 separating device which comprises (1) an elon 
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gated, vertically extending casing having inlet 
and outlet nipples wherebythe gas from which 
the liquid is to be separated or disunited is in 
troduced and permitted to flow vertically through 
the casing; and‘ (2) a plurality of circular de 
fiectors which are mounted in the casing between 
the inlet‘and outlet nipples to rotate on a verti 
cal axis and have. radially extending blades 
whereby they are caused to rotate in response 
to ?ow of the gas through the casing and the 
liquid in suspension is thrown outwardly and 
removed from the gas by centrifugal force. ‘ 
One object of the invention is to provide a de 

‘vice of this type which is generally an improve 
ment upon and is more e?icient in operation than 
previously designed devices for the same purpose, 
consists of but a small number of parts and may 
be manufactured at a low and reasonable cost. 
Another object of the invention is to provide 

a liquid-separating device of the type under‘ con 
sideration in which the inlet nipple for introduc 
ing the gas into the casing extends through the 
central portion of the side wall of the casing and 
the outlet nipple is located at the top of the 
casing so that the gas ?ows upwardly through 
the upper portion of the casing and the lower ‘ 
portion of the casing forms a‘ tank or reservoir 
for the liquid which is separated or disunited 
from the gas as the latter ?ows upwardly to the 
outlet nipple and is subjected to the action of 
the rotatable, blade-equipped de?ectors. 
Another object of the invention is to provide 

a liquid-separating device of the last mentioned 
character in which the upper end of the casing 
is closed by means of a removable plate and the 
blade-equipped de?ectors are rotatably mounted 
on a shaft which is connected to and depends 
from this plate so that they are removable as a 
unit from their operative position for inspection 
or repair purposes when the plate is removed 
from the casing. - 
A further object of the invention is to provide 

a liquid-separating device of the last mentioned 
' character in which the de?ectors are surrounded 
by a cylindrical shell which is of less diameter 
than, and is positioned centrally in the upper end 
of, the casing and consists of a plurality of rings 
which arev positioned one above the other and 
are spaced apart to provide openings through 

(01. 183-77) 
which'the liquid thrown outwardly 
?ectors may pass. a ' 

A still further object of the invention is to 
provide a liquid-separating device of the type 
and character under consideration in which the 5 
rings whichform the cylindrical shell around 
the blade-equipped de?ectors are spaced apart 
by means of washer-shaped elements which en 
circle the shaft depending from the removable 
plate at the upper end of the casing and have 
the top and bottom faces thereof shaped and 
arranged to guide the liquid from the blades 
on the de?ectors to the openings between the \ 
rings. - v - 

Additionally, it is contemplated as one of the 
objects of the invention to provide a device for 
separating liquid in suspension from gas under 
pressure in which the various parts thereof are 
arranged compactly and in a novel manner. ‘ 
Other objects of the invention and the various 

advantages and characteristics of the present 
liquid-separating device will be apparent from a 
consideration of the following detailed descrip 

\tion. 
The invention consists in the several novel 

features which are hereinafter set forthv and are 
more particularly de?ned by claims at the con 
clusion hereof. ‘ ~ 

In the drawings which accompany and form a 
part' of this speci?cation or disclosure and in 
which like numerals of reference denote cor 
responding parts throughout the several views: 
Figure 1 is a side view of a liquid-separating 

device embodying the invention, parts of the 
casing of the device being broken away and 
shown in section for purposes of illustration; 

Figure 2 is an enlarged vertical section illus- ' 
trating in detail the arrangement of the blade 
equipped de?ectors and the construction of the 
casing; 
Figure 3 is a horizontal section on the line 

3-3 of Figure 2; 
Figure 4 is a top view of one ofthe washer 

shaped elements which serve to space apart the 
rings of the shell and guide the liquid to the 
openings between the rings; ' . 

Figure 5 is a top view of one of the de?ectors 
disclosing the construction and arrangement of 
the radially extending blades; ' 

Figure 6 is an enlarged vertical section on the 
line B--6 of Figure 4; 

Figure 7 is a perspective. of one of the rings 
which forms the shell around the de?ector; 
Figure 8 is a perspective of one oi the de?ec 

tors; and ' . 
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shaped elements which serve as spacers for the 
rings. \ V ' 

, The device which forms the subject matter of 
the invention is adapted to separate or disunite 
liquid in suspension from a gas under pressure. 
It is in the form of a unitary structure and com, 
prises an elongated, vertically extending casing 

' In and a vertical series, of rotatable de?ectors 
I I. The casing surrounds the de?ectors and con 
sists of a cylindrical side wall l2, a circular top 
plate I! and a circular bottom plate ll. The top 
plate l3 serves to close the upper end of the 
cylindrical side wall I2 of the casing and is re 
movably secured in place by means of an annular - 

‘ series of studs IS. The latter are connected to 
and extend upwardly from a ring II and project 
through ‘holes l1 in the margin of the top plate 
l3. Nuts IS on the upper ends of the studs hold 
the top plate iii in clamped relation with the 
ring I6. This ring as shown in ‘Figure 2 of the 
drawings, is welded to and extends inwardly from 
the upper end of the cylindrical side wall l2 of 
the casing II. An annular gasket is ?ts between 
opposed shoulders on the top plate II and the 
ring l6 and forms a seal for preventing leakage 
between said, plate and ring. ,The bottom plate 
I 4 serves as a closure for the lower end of the 
side wall of the casing Ill and is removably se 
cured in place by an annular series 0! studs 20. 
The latter are secured to and extend downwardly 
from a ring 21 and project through circular holes 
22 in the margin of the bottom head ll. Nuts 
23 on the lower ends of the studs clamp the 
head It against the ring 2|. When the nuts are 
removed from the studs 22, the bottom head Il 
may be removed to provide access to the lower 
end of the casing. The ring 2| extends inwardly 
from and is welded to the lower end of the side 
wall l2 of the casing and embodiesa seat 2| for 
an annular gasket- 25. The latter, as shown in 
Figure 2 of the drawings, ?ts against the top face 
of the bottom plate I4 and forms a seal whereby 
leakage is prevented between the ‘bottom plate 
and the ring 2|. The cylindrical side wall I2 01' 
the casing is preferably formed from a length 
of steel tubing. I ' ‘ 

The gas from which the liquid in suspension is 
to be separated or disunited is introduced into 
the casing I II by ,way of an inlet nipple 28. This 
nipple extends through a circular hole in the 
central portion of the side wall l2 of the casing 
and is welded to the side wall so that it is per 
manently connected thereto. The inner end of 
the nipple 28 is bent upwardly as shown in Fig 
ure 1 and ?ts slldably in and discharges into a 
tubular bottom extension 21 on -a hollow cast“ 
metal head 28. The central portion of the top 
plate l3 which forms a closure for the upper end 
of the casing I0 is shaped to form an upwardly 
extending outlet nipple 29. This nipple is pro 
vided with an internal or female screw thread ll 
whereby it may be connected to a pipe or like 
element. The gas which enters the casing via 
the inlet nipple 2i ?ows upwardly into the hollow 
head 28 and-then after being subjected to the 
action of the de?ectors II, as hereinafter de 
scribed, ?ows out of the casing by way of the 
outlet nipple 20. - ' 

The de?ectors II are formed of disks of sheet 
metal and are slit radially and bent or twisted 
so that they embody radially-extending, angu 
lsrly disposed blades ll. They embody in addi 
tion to the blades ll,‘ hubs I2 and are'mounted, 
for horizontal rotation on a verticallyextending 

80,885 
Figure 9 is a perspective of one of the washer- ' shaft :1. The ‘latter is longitudinally- aligned 

with the inlet and outlet nipples 20 and 2! and 
is secured to and depends from a crossbar II. 
The latter, as shown in Figure 2, is formed in-. 
tegrally with the top plate I! for closing the up 
per end of the casing II and extends diametrically 
across the lower end of the outlet nipple 28. The 
upperv end of the shaft 33 ?ts within and is 
connected by a screw thread connection 35 to 
a vertical bore "in the central portion of the 
crossbar 34. The lower end of the shaft 33 ex-. 
tends through a crossbar I‘! in the upper end of 
the head 28 and is provided with a nut 38 which 
underlies the crossbar and serves together with 
the shaft to support the hollow head 28 from the 
top plate I3. The hubs 32 of the deflectors ll 
?t loosely around the shaft 33 and are cut away 
at the upper ends thereof so ‘as to form ?at, 
annular shoulders 35. The sheet metal disks from 
which the de?ectors are‘ formed are centrally 
apertured so as to ?t around the reduced por 
tions of the hubs and ?t against the shoulders 
39. Ferrules 40 are pressed around the reduced 
upper end portions of the hubs and serve to 
clamp the de?ectors in place against the shoulders 
and in locked relation with the hubs. 
?ectors l I are spaced apart by means of collars 4| 
which are ‘shrunk or otherwise ?xedly secured to 
the shaft 33. An annular series of balls 42 are 
disposed between the collars and the hubs l2 and 
form anti-friction bearings whereby the de?ectors 
are free to revolve around. the shaft 33. The gas 
from which any liquid in suspension is to be sep 
arated or disunited, strikes against the de?ectors 
l I as it ?ows‘ upwardly in the casing between the 
head 28 and the outlet nipple 2! and because of 

the de?ectors to rotate. This rotation of the de 
?ectors results in any liquid in suspension in the 
gas being thrown outwardly as the result of cen 
trifugal action. In order to increase the ei’?ciency 
of the de?ectors, the central portions of the blades 
II are centrally de?ected or shaped to form radi 
ally extending ribs |3._ The latter operate in a 
measure as bailles and guide the liquid separated 
from the gas outwardly. The de?ectors ars pref 
erably four in number. The blades of the bottom 
de?ector and the one'third from the bottom are 
twisted so that these two de?ectors rotate in 
one direction. The blades of the de?ector second 
from the bottom'and the onev opposite the top 
cover of the casing are oppositely twisted so that 
these two de?ectors rotate in the opposite direc 
tion. As a result of this construction, the gas is 

. subjected vto the action of de?ectors, some of 
which rotate in one direction and others of which 
operate in the opposite direction, with the result 
that any and all liquid in suspension in the gas 
is eifectively separated or disunited from the gas 
prior to passage of the gas into the outlet nipple. 
For the purpose of guiding the gas from the 

inlet nipple 2i to'the outlet nipple, a cylindrical 
shell 44 is provided. This shell surrounds the 
de?ectors ll, consists 01' a plurality of super 
posed rings 45 and is of smaller diameter than 
the side wall l2 of the casing ll so as to form 
an annular space ll therebetween. The rings 
4! correspond in number to the de?ectors and are 
‘spaced vertically apart by means of washer; 
shaped elements 41 in order to form compara 
tively narrow openings 48 for permitting the 
liquid which is separated from the gas to pass 
outwardly from the shell into the annular space 
4|‘ at the upper end of the casing. The wash 
er-shaped l1 areiposltioned between the 
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de?ectors i I and have central apertures .49 of 
comparatively large diameter for-permitting up 
ward ?ow of the gas in the shell. The top faces 
of the elements extend downwardly and out 
wardly from the apertures 49 at an inclination 
corresponding to that of the bottom edges of 
the blades of the de?ectors and serve to guide the 
liquid to the openings 48. [The under faces of 
the elements 41 extend upwardly and outward 
ly from the apertures 49 at an inclination cor 
responding to that of the upper‘ edges of the 

_ ly by the blades to the openings 48 between the 

III are formed on the bottom and top faces of 
the washer-shaped elements and have the outer 
ends thereof cut away ornotched to receive the 
edges of the rings 45. These ribs serve as the 
spacing means for the rings and serve to locate 

shell 44. The top face of the head 28 extends 
downwardly and outwardly so as to form a de 
?ecting surface for the blades of the‘ bottom ,de 

are .cut away or notched at the outer ends there 
of and receive the lower edge of the lowermost, 
shell-forming ring 45. The rings 45 are built 
up on the hollow head 28 and the uppermost 
ring fits within an annular groove 52 in the bot 
tom face of the top plate I3. The nut 38 at the 

ened, to exert clamping pressure upon the head 
28 and to Jamb or clamp the shell-forming rings 
and the washer-shaped elements" into locked 
relation. , ’ 

The liquid which is separated from the gas by 
the blades 3| on the de?ectors II and is thrown 
outwardly into the annular space 46 via the nar 
row openings 48 between the shell-forming rings 
45 drops downwardly into the bottom portion of 
the casing i0 which serves as a reservoir or tank. 
‘A pipe 53 which is connected to and leads down 
wardly from the bottom plate I 4 permits the 
accumulated liquid in the bottom of the casing 
to be drained away. This pipe, as shown in Fig 
ure 1 of the drawings is provided with a valve 
54 whereby it may be closed or opened. In order 
that the amount of liquid in the casing bottom 
may be ascertained from the outside of the casing, 
a gauge 55 is provided. This gauge consists of a. 
vertically extending, transparent tube 56 the up— 
per and lower ends of which communicate with 
the interior of the casing by way of valve-con 
trolled, pipe sections'5l. 
The device is assembled by welding the rings 

l5 and?“ to the ends of the cylindrical side wall 
12 of the casing and then mounting the various 
parts, such as the gauge 55 and the bottom plate 
'4, in place. The top. plate l3, after assembly of 
the de?ectors on the shaft 33 and mounting in 
place of the shell-forming rings 45 and the 
washer-shaped elements 41, is placed over the 
ring l5 and is dropped downwardly so as to bring 
the studs i5 through the holes l1. During lower 

lower end of the hollow head 28 slides into en 

- of the inlet nipple 26. 

The operation of the deviceis as follows: 
When gas under pressure is permitted to ?ow 

to the inlet nipple 25, it ?ows upwardly into the 
hollow head 28 and then passes through the shell 
'to the outlet nipple 29. As the gas ?ows up 
wardly through the shell, it strikes or impinges 

20,886 . 

blades of the de?ector and'serve to guide any‘ 
liquid which is thrown upwardly and outward-v 

shell-forming rings 45. Radially extending ribs 7 

the elements 41 centrally with respect to the" 

?ector and has radially extending ribs 5i which _ 

lower end of the shaft 33 operates, when tight? 

ing of the top plate, the extension 21' on the ‘ 

gagement with the upwardly extending inner end ‘ 

3. 
against the blades ll of the de?ectors and causes - 
the de?ectors to rotate. As a result of rotation 

-_ of the de?ectors, any liquidin suspension in the 
gas is thrown outwardly as the result of centrif~~ 
ugal force and is guided through the narrow open 
ings 4! by the washer-shaped elements 41. After 
being discharged or thrown through the open 
ings 48, the liquid drops to the bottom of the 
casing where it'remains until the casing is emp 
tied by opening of the valve 54. 10 
The herein described separating device is exé' 

tremely e?lcient in operation and because of the 
fact that it embodies but a small number of parts 
may be manufactured’ at a low and reasonable 
cost. It is in the nature of a unitary structure 
and may be used effectively between the com 
pressor and the condenser of a refrigerating sys 
tem to remove any oil or water in the refriger 
ant prior to passage‘ of the refrigerant to the 
evaporating coil, or it may be; used in the outlet 
pipe for an oil lubricated, centrifugal compressor 
for removing oil from the compressed ?uid. 
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‘departlng from the spirit and 
scope of the invention. ‘ 

Having thus described the invention, what I 
claim as new and desire to secure by Letters Pat 
ent, is: ‘ ' " - 

1. In a device for separating liquid in suspen 
sion from gas, the combination of an elongated, 
vertical extending casing, a tubular, vertically ex 
tending shell disposed in the casing in spaced re 
lation with respect to the side wall thereof and 
provided with circumferential side openings, 
means associated with the casing for directing the 
gas vertically through the ‘shell, 9. de?ector 
mounted in the shell for rotation on a vertical 
axis and having radially extending blades where~ 
by it is eaused~to rotate in response to-passage 
oi the gas through the shell and the liquid in 
suspension is caused by centrifugal force to be 
thrown outwardly, and a washer-shaped element 
disposedwholly within the shell and so that it 
underlies the blades of the de?ector and having 
an outwardly and downwardly inclined top face 
for directing the liquid thrown outwardly by the 
de?ector through the side openings in the shell 
and into the space between the shell and the side 
wall of the casing. , 

2. In a device for separating liquid in suspen 
sion from gas, the combination of an elongated, 
vertically extending casing, a tubular, vertically 
extending shell disposed in the casing in spaced 
relation with respect to the side wall thereof and 
provided with side openings, means associated 
with the casing for directing the gas vertically 
through the shell, a de?ector mounted in the shell 
for rotation on a vertical axis and having radially 
extending blades whereby it is caused to rotate 
in response to passage of the gas through the 
shell and the liquid in suspension is caused by 
centrifugal force to be thrown outwardly, and 
washer-shaped elements above and below the 
blades of the de?ector having opposed inclined 
faces for directing the liquid thrown outwardly 
by the de?ector through the side openings in the 
shell and into the space between the shell and 
the side wall of the casing. 

3. In a device for separating liquid in suspen 
sion from gas, the combination of anelongated, 
vertically extending casing, a tubular, vertically 
extending shell disposed in the casing in spaced 
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' mittedto pass into the space 
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and provided with side openings, means asso 
ciated with the casing for directing the gas lon 
gitudinally through the shell, a plurality of de-‘ 
?ectors mounted in the shellfor rotation on a 
vertical axis and having radially extending,‘ 
anguiarly shaped‘ blades whereby they are caused 
to rotate in response to passage of the gas through 
the shell and the liquid in suspension is caused ~ 
by centrifugal force to be thrown outwardly, and 
outwardly tapered, washer-shaped elements dis 
posed wholly withinlthe' shell and between the 
de?ectors and arranged to direct the liquid thrown 
outwardly through the side openings in the shell 
and into the space between the shell and the vside 
wall of the casing. ' 

4. In a device “for separating liquid in suspen 
sion from gas, the combination of a casing. a 
tubular shell disposed in the casing in spaced 
relation with respect to the side wall thereof and 
consisting of a plurality of coaxial rings, means 
associated with the casing for directing the gas 
through the shell, a series'of de?ectors mounted 
in the shell for rotation transversely thereof and 
having‘ radially extending, angularly disposed 
blades whereby they are caused to rotate in re 
sponse to passage-‘of the'gas through the shell 
and the liquid in suspenlson is caused by ‘cen 
trlfugal force-to be thrown outwardly, means be 
tween the de?ectors and inwardly of the shell 
vforming rings for spacing the" latter small dis 
tances apart to form 
liquid thrown outwardly byv the de?ectors is per 

between the shell 
and'the side wall of the ‘casing and clamping 
means applied to the end rings for holding the 
rings in assembled and, unit relation. 

5. In a device for separating liquid in suspen 
sion from gas, the combination of a casing, a 
tubular shell disposed in the‘ casing in-spaced 
relation with respect to the side wall thereof and 
consisting of a plurality of coaxial rings, means 
associated with the casing for. directing the gas‘ 
through the shell, 9. series of de?ectors mounted k 
in the shell for rotation transversely thereof and 
having radially extending, angularly disposed 
blades whereby they are caused to rotate in 
response to passage of the gas throughthe shell 
and the liquid in suspension is caused by cen 
trifugal force to be thrown outwardly, and wash 

' er-shaped elements between the. de?ectors and 
constructed to space the shell-forming rings small 
distances apart to form discharge openings for 
the liquid thrown outwardly by the de?ectors and 
to guide‘ such liquid through the openings. 

6. In a device for separating liquid in suspen 
sion from gas, the combination of an elongated, 
vertically extending casing provided with a re 
movable closure member at its upper end, means 
for directing the gas upwardly through the cas 
ing including an inlet nipple in the bottom por 
tion oi the casing and an outlet nipple on the 
closure member, a hollow head mounted slidably 
on and communicating with 
of the inner nipple, a vertical‘ shaft extending 
between and connected to the central portions oi.’ 
the closure member and said head and adapted 
together with said head to be withdrawn from 
the upper end of the casing upon removal of the 
closure member, and a plurality of horizontally 
extending de?ectors mounted rotatably on the 
shaft , and having radially extending blades 
whereby they are caused to rotate in ‘response 
to passage of the gas through the casing and the 
liquid in suspension is ‘caused to be thrown out 

side openings whereby the, ' 

the inner inlet end_ 

eases ‘ 1 a ' . 

wardly and separated from the gas‘ by centrifu 
gal force. 1 

7. In a device for separating liquid in suspen 
sion from gas, the combination of an elongated, 
.vertically extending casing provided with a re 
movable closure member at its upper end an inlet 
nipple extending through the side ‘wall of the 
casing and provided with an upwardly extending 
inner end, an outlet nipple in said closure mem 

. her and serving with the inlet nipple to permit 
upward ?ow'oi' the gas through the casing, a 
hollow head disposed in the casing and mounted 
on and communicating with the inner end of the 
inlet nipple, a tubular, vertically extending shell 
of reduced width positioned in the casing in 
clamped relation between the hollow head and 
said closure member and spaced from ,the side 
wall- of the casing and having side openings 
therein, a verticalshaft extending through the 
shell and having the upper end thereof connected 
to the closure member and its lower end at 
tached to the head so as to support the latter to 
gether with the shell, and horizontally ,extend 
ing de?ectors mounted rotatably on the shaft 
and "having radially extending blades whereby 
they are adapted to rotate in response to passage 
of the Bus through the casing and the liquid in 
suspension is caused to be thrown outwardly and 
separated from the gas by centrifugal force 

8. In a device forseparating liquid in suspen 
sion from gas, the combination of an elongated, 
vertically extending casing, provided with remov 
able closure members at the ends thereof, means 
for directing the gas-longitudinally through the 
casing consisting of an inlet nipple extending 
through the side wall of the casing and provided 
with an upwardly extending inner end ‘and an 
outlet nipple formed as a part of the upper clo 
sure member, ahollow head disposed in the cas 
ing and mounted slidably on andcommunicating 
with the inner end of the inlet nipple, a tubular 
vertically extending shell of reduced width posi 
tioned in the casing between the hollow head and 

' said upper closure member, and so that it is 
spaced‘ from the side wall of the casing and hav 
ing side openingstherein, a vertical shaft in the 
shell extending between and connecting together 
said upper closure member and the hollow head 
and serving to hold said member and head in 
clamped relation against the shell and to remove 
as a vunit the shell and head upon removal of the 
upper closure member from the casing, and a 
horizontally extending de?ector mounted ro 
tatably on the shaft and having radially extend 
ing blades whereby it is adapted to rotate in re 
sponse to passage 'of the gas through the casing 
and the liquid in suspension is caused to be 
thrown outwardly through the side openings in 
the shell and thus separated from the gas by 
centrifugal force.‘ . _ 

9. In a separator'for removing impurities from 
gas, the combination of a casing, means0 inside 
said casing de?ning a passageway for gas, said 
passageway extending lengthwise through said 
casing and having a series of spaced annular 
chambers communicating therewith and spaced 
away from said casing, means for directing a 
?ow oi.’ gas through said passageway/from one 
end to the, opposite end, a_ series of impellers 
mounted in said passageway at points opposite 
said chambers, respectively, and adapted to be 
rotated by the gas ‘flow, each impeller having 
blades extending into and across the associated 
chamber and conforming to the dimensions 
thereof except for the necessary clearance to 
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permit-rotation, said blades being operative dur 
ing rotation to transfer impurities from the gas 
stream to-said chambers, and openings in the 
said chambers'to permit the impurities to pass 
out into said casing. ‘ , . 

10. In a separator for removing impurities 
from gases, a plurality of annular rings of wedge 
shaped cross section, a plurality of bands as 
sembled alternately with said rings and acting 
to space the same apart, said bands forming a 
shell surrounding said rings, and the latter form 
ing a. passageway for gas having a plurality of 
annular chambers communicating therewith, a 
shaft supported axially in said passageway, and 
a plurality of impellers corresponding to said 
chambers and rotating therein, each impeller 
having an inner portion in said passageway by 
means of which the impeller is rotated by the 
gas stream. - 

11. In a separator for removingimpurities 
from gases, a plurality of annularv rings each 
having inclined upper and lower faces converg 
ing toward the outside periphery, a plurality of 
ribs on each face, a plurality of bands assem 
bled alternately with said rings and acting to 
space the same apart, said bands forming a 
shell surrounding said rings having openings. be 
tween points where the bands engage said ribs, 
a shaft mounted axially within said rings, im 
pellers'mounted on said shaft at“ points between 
said rings, and means for directing a stream. 
of gas through said rings to operate said im 
pellers. ' 

12. In a device for removing impurities from 
gases, a plurality of annular rings arranged in 
spaced relation on a common axis, each ring 
having alternate raised and recessed portions on 
each face, a shell surrounding said rings and 
having openings communicating with the spaces 
between rings, a shaft supported axially within 
said rings, impellers mounted on said shaft so 
that each impeller rotates between two rings, 
the impellers being so dimensioned that the ends 
thereof pass'in close proximity to the inside of 
said shell and the sides thereof pass in close 
proximity to the raised portions on the faces 
of said rings, and means for directing a ?ow of 
gas through said rings to rotate said impellers. 

13. In a device for separating impurities from 
gases, an impeller having a plurality of blades, 
each blade comprising an inner smooth sur-' 
faced driving section and an outer section hav 
ing a broken surface, means for directing a 
stream of gas through said impeller and for 
con?ning the stream to engagement with the 
vdriving sections of said blades only, means co 
operating with said ?rst means to form an an 
nular chamber closely fitted to the outer sec 
tions of said blades, said chamber having al 
ternate portions of different elevation on the top 
and bottom and openings on the outside, the 
said impeller rotating responsive to the gas flow 
and acting to intercept impurities from the gas, 
accelerate intercepted impurities in a rotary 
movement, and cause the same to be transferred 
to said chamber by centrifugal force, whence 
they are guided outwardly vthroi~ gh said openings 
partly by the broken surface of the outer sections 
of the impeller blades and partly by the raised 
portions -on ‘the top and bottom of said chamber. 

14. In a device for separating impurities from 
gas, a plurality of impellers, means forming a 
passageway for directing gas through said im 
pellers in succession, said passageway being of 
substantially smaller diameter than the diameter 
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oi‘ the impellers, means cooperating with said ?rst 
means to form an annular chamber closely sur 
rounding each- impeller into which impurities are 

. transferred from the gas stream’by the impeller, 
and in which the gas-is given a whirling motion, 
and an outer casing ,inclosing a dead space sur» 
rounding the said chambers into which the im 
purities are forced by the outward pressure of the 
whirling gas, said chambers having openings to 
permit the impurities to pass out as set forth. , 

15. In a device for removing impurities from 
a gas, a casing, an inner shell spaced away from 
the wall of said casing, a plurality of impellers 
mounted for rotation within said shell, said im 
pellers having substantially the same diameter as 
the inner diameter of said shell, a plurality of an 
nular rings inside the shell arranged alternately 
with the impellers, means for directing a gas 
stream through said rings, thereby rotating the 
impellers and passing impurities along the blades 
thereof into the spaces between said rings, said 
impellers setting up a whirling motion inthe gas 
between the rings, a series of ribs on each ring 
face in close proximity to the adjacent impeller 
for outwardly de?ecting impurities caught in the 
gas whirl, and openings in the shell through 
which the impurities‘are forced by the outward 
pressure of the gas whirl. 

16. In a device for separating impurities from 
gases, a casing, a removable head for said casing 
having a central passageway for‘gas", a centrifugal 
separator means supporting said separator on 
said head inside said casing. whereby said sepa 
rator is adapted to be removed from the casing 
with the head as a unit, said separator including 

' a plurality of individually rotatable elements po 
sitioned at'increasing distances, respectively, from 
the inner end of said passageway, means forming 
an integral part of said separator removable with 
said head and including a second passageway in 
alignment with the passageway in the head for 
directing a ?ow of gas through said elements, 
and a third passageway extending from the out 
side of the casing to the interior thereof ar 
ranged to automatically connect with the end of 
said second passageway when the said head and 
separator unit is inserted in the casing. 1 

1'7. In a device for separating impurities from 
gases, a centrifugal separator comprising oppo 
sitely disposed end members each having a cen 
tral opening therein, means including an outer 
casing for supporting one end member, a shaft 
coaxial with said openings for supporting the 
second and member on the first, each opening 
having a transverse web for attaching said shaft, 
a- plurality of rotatable impellers mounted on said 
shaft between said end members, means including 

Cl 

10 

30 

40 

45 

50 

said shaft and webs for drawing the end mem- . 
bers together, and spacing means for holding said 
end members a predetermined distance apart to 
take the strain when said end members are 
drawn together as set-forth, thereby avoiding 
binding said impellers and providing for free ro 
tation thereof on said shaft. 

18. In a device for removing impurities from 
gases, a centrifugal separator. comprising a shaft, 
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a series of impellers mounted for rotation on said . 
shaft, two oppositely disposed end members hav 
ing ports for directing a. ?ow of gas in an annu 
lar stream along the shaft and through said im 
pellers, said impellers being adapted to rotate re 
sponsive to gas flow, intercept impurities from the 
gas, impart rotation to such impurities, and pass 
the same outwardly by centrifugal action, a sepa 
rate individual ring or band. surrounding each 
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impeller and adapted to- intercept impurities 
passed outwardly by the associated impeller, said‘ 
bands being spaced ‘apart suiiicient to enable in 
tercepted impurities to pass between them, a re- 4 
movable casing surrounding said separator in 
spaced relation to said bands and forming a reser 
voir for storing the separated impurities, and 
means for rigidly holding all the separator parts 
in ?xed relation while said casing is being re 
moved. ‘ 

19. In a device for ‘removing impurities from 
gases, a‘ casing, a removable closure member for 
one end of said casing. a centrifugal separator 
within said casing and comprising end members 
of which one is said closure member, ajcylindri- ' 
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cal shell extending between said’end members 
and comprising a plurality of spaced bands, a 
shaft axially mounted within said shell, a plu- ' 
rality ot‘impellers rotatably mounted on said‘ 
shaft, means including said shaft for supporting 
the separator parts including the shell, impellersI 
and inner‘end member onv said removable closure 
member, whereby the said closure member and 
separator are removable from the casing asv a 
unit, and a suitable passageway for gas including 
an opening in the closure member and an open 
ing in the inner end member of the separator for 
directing a ?ow of gas through said impellers. 

JULIUS F. KOPSA. 
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