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12 Claims. 
My invention relates to vacuum cleaners and 

more particularly to a vacuum cleaner employ 
ing the effect of centrifugal force for separat 
ing the entrained dust and other solid particles 

5 from the air. 
One of the objects of my invention is to provide 

an improved centrifugal separator. Another, ob 
ject is to incorporate an improved centrifugal 
separator in a vacuum cleaner. Further objects 

10 and advantages of my invention will be apparent 
from the following description considered in con 
nection with the accompanying drawing which 
forms a part of this specification and on which 
the single figure is a cross-sectional view of a 

5 preferred embodiment of my invention. 
Referring to the drawing reference character 

O designates a casing, preferably of cylindrical 
shape. Casing to includes a barrel portion to 
one end of which is removably secured a cap 

20 like member 2 forming a dust receptacle. 
Member 2 is formed with an inlet opening 3 
to which may be connected a flexible hose or 
the like 4 leading to a suction nozzle 5. Rig 
idly secured to the other end of barrel portion 

25 is a ring 6 and removably secured to the ring 
is an end-cap 7 formed with an exhaust open ing 8. 
Ring 6 is formed with a plurality of inwardly 

extending lugs 19 from which extend pins 20. 
30 An electric motor 2 is suitably supported by 

pins 20 preferably, by resilient means such as 
are shown in Patent No. 2,035,882, granted March 
31, 1936 to E. O. H. Hansson. A filter 22 may be 
disposed within cap f between the motor and 

35 exhaust opening 8. Rigidly secured to the hous 
ing of motor 2 is a hollow member 23. Mem 
ber 23 includes a cylindrical wall 23a and an in 
wardly dished end wall 24 facing the dust re 
ceptacle 2. Wall 24 is formed with a central 

40 opening 25 which serves as an inlet for a cen 
trifugal impeller 26 which is mounted adjacent 
to the end wall on the shaft 2 of motor 2. 
Opening 25 is protected by a coarse screen 28 
which may also be mounted for rotation with 

45 the motor shaft. The periphery of screen 28 may 
carry a packing ring 29 which bears against the 
front of Wall 24. 

Hollow member 23 also includes an annular 
end wall 30 which extends from the cylindrical 

50 portion 23a to the housing of the motor. In 
tegral with end wall 30 is an inner cylindrical 
wall 3 which embraces closely the exterior of 
the motor housing for some distance and then 
is flared outwardly to form a conical member 32. 
The housing of motor 2 i is formed with air pas 

(C. 183-35) 
Sages 3 opening to the interior of hollow mem 
ber 23 within conical member 32. The opposite 
end of the motor housing is formed with air pas 
sages 34 opening into the space within end cap 
f 7. A conical member 33 is carried by impeller 
26 and encloses the open end of conical mem 
ber 32. 
The inner surface of the cylindrical portion 23a. 

of member 23 is provided with a spiral rib 35 
defining, between successive terms of the rib, 
a spiral groove. If a particle travels through 
this spiral groove in the same direction of rota 
tion as that of impeller 26, the particle will move 
axially toward the dished end wall 24. This end 
wall is formed with openings 36 which establish 
communication between the end of the spiral 
groove and the dust receptacle 2. 

In order to prevent flow of air between the 
outer surface of member 23 and the inner surface 
of the casing 0, a flexible packing 37 is pro 
vided. This packing should be flexible because 
the member 23 may move slightly with respect 
to the casing due to the fact that the member 
is supported on the motor, which is resiliently 
mounted within the casing. The Casing is Sup 
ported on a horizontal surface by means of run 
ners Or the like 38. 
The operation of the above described device 

is as follows:- 
Rotation of impellers 26 by means of motor 

2 causes air to be drawn in through nozzle 5, 
hose 4 and inlet 3 to within dust receptacle 
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2, from where it passes through screen 28 and 
opening 25 to the impeller. As the nozzle is 
passed over a surface to be cleaned, dust and 
other solid particles will be picked up by the air 
stream and carried into dust receptacle 2. A 
certain percentage of the dust and solid particles 
will be deposited within the dust receptacle due 
to the reduction in velocity of the air stream 
therein, and large particles such as matches, 
pins and threads, will be prevented from reaching 
the impeller by the screen 28. Due to the fact 
that this screen rotates, it will eliminate from 
the airflowing therethrough a certain percentage 
of the solid particles which would be small 
enough to pass through the openings in the 
Screen if the screen were stationary. 
The air and Solid particles which pass through 

the screen 28 and opening 25 to the impeller are 
acted upon by the impeller and discharged from 
its periphery and given a high angular velocity. 
Inasmuch as the end wall 24 prevents the escape 
in this direction of all but a small percentage of 
the air, the openings 26 being restricted in size, 
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the air and entrained particles are forced to 
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flow in a spiral path around the interior of cylin 
drical wall 23a, the pitch of this spiral path being 
such that rotating air advances axially toward 
the annular end wall 30, When the rotating air 
reaches the end wall it is forced inwardly to 
ward cylindrical wall 3 and its axial direction 
is reversed and it is forced to advance spirally 
along the Outer surface of wall 3 and conical 
member 23 to within conical member 33. Dur 
ing the spiral passage from left to right, as viewed 
in the figure, the solid particles, having a much 
greater mass than the air molecules, are hence 
more strongly acted on by centrifugal force and 
are thrown outwardly into the spiral groove 
formed by the successive terms of rib 35. How 
ever, inasmuch as the pitch of this spiral rib is 
opposite to that of the spiral path taken by the 
air under the influence of the impeller, the ro 
tating particles are forced to advance within the 
groove toward the openings 36 formed in Wall 24. 
The particles along with a small proportion of the 
air pass through openings 36 and are deposited 
within dust receptacle 2. The aforesaid small 
proportion of the air joins the air entering 
through inlet 5 and is again acted upon by the 
impeller. The lighter particles which may not 
have been forced to travel in the spiral groove 
as they passed with the air along the interior of 
cylindrical wall 23a, are thrown outwardly by 
centrifugal force when the air is forced by end 
wall 30 to take a spiral path of less diameter. 
The air practically freed from dust, when it 

enters conical member 23, is forced to again re 
verse its axial direction and pass within conical 
member 32 and through the motor housing to the 
space within end cap . In passing from within 
conical member 33 to within conical member 32, 
the diameter of the circular path of the air is 
again reduced and the lightest particles of dust 
will be thrown outwardly by Centrifugal force, 
The fact that conical member 33 rotates tends to 
maintain the angular velocity of the air at its 
Original, or a higher value. 
The clean air discharged through the motor 

housing into end cap f then passes through 
filter 22 and exhaust opening 8 to the atmos 
phere. The filter may be impregnated with a 
disinfectant for the purpose of removing bacteria, 
which are so light that they would not be sepa 
rated from the air by centrifugal force. 
When it is desired to empty the accumulated 

dirt, the dust receptacle 2 may be removed from 
the barrel portion if and the dirt disposed of in 
any convenient place. 
While I have shown and described one more 

or less specific embodiment of my invention, it is 
to be understood that this has been done for pur 
poses of illustration only and that the scope of 
my invention is not to be limited thereto, but 
is to be determined by the appended claims 
viewed in the light of the prior art. 
What I claim is:- 1. In a vacuum cleaner, a hollow cylindrical 

member, a centrifugal impeller disposed within, 
and adjacent to one end of said member for caus 
ing flow of air and entrained solid particles with 
in said member in a spiral path advancing to 
ward the opposite end of the member, and means 
forming a spiral groove on the inner surface of 
said cylindrical members, said spiral groove ad 

75 

vancing toward said one end of said cylindrical 
member, said cylindrical member being formed 
with a passageway at said one end communicat 
ing With said grOOWe, 

2,098,082 
2. In a vacuum cleaner, a hollow cylindrical 

member formed with an inwardly dished end 
wall, a centrifugal impeller disposed within said 
member adjacent to said Wall for causing flow 
of air and entrained solid particles within said 
member in a spiral path advancing toward the 
opposite end of the member, said wall being 
formed with an inlet opening for said impeller, 
and means forming a spiral groove on the inner 
surface of said cylindrical member, said spiral 
groove advancing toward said end wall, the end 
wall being formed with a passage communicat 
ing with said groove. 

3. In a vacuum cleaner, a hollow cylindrical 
member formed with an inwardly dished end 
wall, a centrifugal impeller disposed within said 
member adjacent to said Wall for causing flow 
of air and entrained Solid particles within said 
member in a spiral path advancing toward the 
opposite end of the member, said Wall being 
formed with an inlet opening for said impeller, 
an electric motor for operating said impeller dis 
posed within said member and including a hous 
ing formed with an air opening adjacent to said 
impeller, an annular end wall joining said oppo 
site end with said motor housing, a partition of 
less diameter than said cylindrical member dis 
posed between said impeller and the adjacent end 
of said housing, the other end of said motor 
housing being located outside of said cylindrical 
member and formed with an air opening, and 
means forming a spiral groove on the inner sur 
face of said cylindrical member, said spiral 
groove advancing toward said dished wall, the 
dished wall being formed with a passage com 
municating with said grOOve. 

4. A vacuum cleaner as claimed in claim 3 in 
which said partition is mounted for rotation with 
Said impeller. 

5. A vacuum cleaner as claimed in claim 3 in 
which said partition is formed with a conical 
flange increasing in diameter toward said an 
nular end wall. 

6. A vacuum cleaner as claimed in claim 3 in 
which said partition is mounted for rotation with 
said impeller and is formed with a conical flange 
increasing in diameter toward said annular end 
Wall. 

7. A vacuum cleaner as claimed in claim 3 in 
which said partition is formed with a conical 
flange increasing in diameter toward said an 
nular end wall, and including a conical member 
around the air opening in the end of said hous 
ing adjacent to said impeller and having its 
larger end disposed within said conical flange. 

8. In a vacuum cleaner, a casing including a 
removable portion forming a dust receptacle and 
provided with an inlet opening, a cylindrical 
member within said casing and formed with an 
end wall facing said dust receptacle, a centrif 
ugal impeller within said cylindrical member ad 
jacent to said end wall, the end wall being formed 
with an inlet opening for the impeller, said im 
peller causing flow of air and entrained solid par 
ticles within said cylindrical member in a spiral 
path advancing away from said end wall, means 
forming a spiral groove on the inner surface of 
said cylindrical member, the pitch of said spiral 
groove being opposite to that of said spiral path, 
said end wall being formed with a passage adja 
cent to its periphery connecting said groove with 
said dust receptacle, and means establishing com 
munication between the interior of said cylin 
drical member and the atmosphere. 

9. In a vacuum cleaner, a casing including a 
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removable portion forming a dust receptacle and 
provided with an inlet opening, an electric motor 
mounted within said casing, a cylindrical mem 
ber supported by said motor and enclosing one 
end of said motor, said member having an end 
wall facing said dust receptacle and formed with 
a central opening, a centrifugal impeller rotat 
able by said motor within said member adjacent 
to the opening in said end wall, said motor be 
ing formed with an air passage leading from 
within said member to atmosphere, said impeller 
causing flow of air and entrained solid particles 
within said cylindrical member in a spiral path 
advancing away from Said end Wall, and means 
forming a spiral groove on the inner surface of - 
said cylindrical member, the pitch of said spiral 
groove being opposite to that of said spiral path, 
said end wall being formed with passages adja 
cent to its periphery connecting said groove with 
said dust receptacle, V 

10. In a vacuum cleaner, a casing including a 
removable portion forming a dust receptacle and 
provided with an inlet opening, an electric motor 
resiliently mounted within said casing, a cylin 
drical member supported by said motor and en 
closing one end of said motor and having an end 
wall facing said dust receptacle formed with a 
central opening, flexible packing means disposed 

3 
between said cylindrical member and said cas 
ing for preventing passage of air therebetween, 
a centrifugal impeller rotatable by said motor 
within said member adjacent to the opening in 
said end wall, said motor being formed with an 
air passage connecting the interior of said cylin 
drical member with a space in said casing sepa 
rated from said dust receptacle by said member 
and said packing, said impeller causing flow of 
air and entrained solid particles within said cy 
lindrical member in a spiral path advancing away 
from said end wall, and means forming a spiral 
groove on the inner Surface of said cylindrical 
member, the pitch of said spiral groove being op 
posite to that of said spiral path, said end wall 
being formed with passages adjacent to its pe 
riphery connecting said groove with said dust 
receptacle, 

11. A vacuum cleaner as claimed in claim 9 
including a coarse Screen disposed in the path 
of air flowing through the inlet opening in said 
end Wall. 

12. A vacuum cleaner as claimed in claim 9 
including a coarse screen disposed in the path of 
air flowing through the inlet opening in said 
end wall, said screen being mounted for rota 
tion with said impeller, 
JOHAN FREDRIK ROBERT KARSTROM, 
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