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The present invention relates to vacuum clean 
ers of the type having a centrifugal separator for 
separating the dust from the air. 
The object of my invention is to provide an 

improved construction and arrangement in a 
vacuum cleaner of this type. For a considera 
tion of what I believe to be novel, and my in 
vention, attention is directed to the accompany 
ing description and the claims appended thereto. 
In the accompanying drawing, Fig. 1 is a side 

elevation of a vacuum cleaner embodying my 
invention: Fig. 2 is a top plan view of the vac 
uum cleaner; Fig. 3 is an enlarged sectional ele 
vation of the vacuum cleaner; Fig. 4 is a sec 
tional view taken on line 4-4 of Fig. 3; and Fig. 
5 is a fragmentary elevation of a modification 
of my invention. 

Referring to the drawing, the numeral indi 
cates the outer casing within which an electric 
motor-driven fan is mounted. The electric motor 
comprises a stationary member 2 which is re 
siliently supported on the outer casing by rubber 
bushings 3. The rubber bushings are Secured in 
termediate their ends in openings 4 in the outer 
casing, and the weight of the motor is trans 
mitted to these bushings by bolts 5. At the upper. 
end of the stationary member 2 is a rubber ring 
6 which resiliently centers the upper end of the 
motor within the outer casing and also seals the 
space between the upper end of the motorand 
the casing. The rotating member of the electric 
motor is carried on a shaft 8 which is journaled 
in upper and lower bearing housings 9 and fo 
respectively. The lower end of the shaft 8 pro 
jects through the bearing housing 0, and to 
the projecting end of this shaft is secured a cen 
trifugal fan which may be of any suitable con 
struction. A plate 2 which is secured to the 
lower end of the outer casing by a rubber band 
f3 provides the bottom wall of the fan housing. 
The bearing housing to and a flange f4 on the 
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lower end of the stationary member 2 provide 
the upper wall of the fan housing. The inlet to 
the fan housing is provided by a central opening 
5 in the plate 2. The air is discharged around 
the periphery of the fan and flows upwardly 
through the space between the stationary member 
2 and the outer casing and through openings 
6 which are spaced around the outer casing. 
From these openings, the air is directed down 
wardly in the direction indicated by the arrow 
by a cylindrical baffle T which is spaced from 
and surrounds the outer casing and which ex 
tends below the openings 16. This baffle is 
threaded on a fange 8 which extends from the 

(C. 15-16) 
outer casing. To the lower end of the baffle is 
fixed a rubber ring 9 of circular cross section. 
This rubber ring decreases the noise caused by 
the discharge of air past the lower end of the 
baffle. At the upper end of the outer casing f 
is a cord reel 20 on which the cord for supplying 
current to the electric motor is wound. The cord 
is guided to the reel by a guide 2 which is car 
ried by the baffle f7. A handle 22 is provided 
above the cord reel. 
The vacuum cleaner is provided with a cen 

trifugal dust separator which comprises a cylin 
drical casing 23 having a tangentially directed 
air inlet 24 at the upper end to which a suction 
hose 25 is connected. The side walls of the cas 
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ing taper downward and outward and at the lower 
end are provided with a curved flange 26 which 
rests on the inturned curved edge 27 of a dust 
receptacle 28. A pair of rear supporting wheels 
29 are carried on the dust receptacle on shaft 30, 
and a caster 3 is carried on the dust receptacle 
at the front in a bracket 32. The casing 23 is 
removably held in place on the dust receptacle 
by clamps 33 of suitable construction. . . 
Secured to the upper edge of the casing 23 is 

the upper end of a tubular rubber sleeve 34. The 
sleeve depends within the casing and the lower 
end of the sleeve is provided with an in-turned 
flange 35 on which rests the Out-turned flange 
36 of a hollow discharge member. The rubber 
ring 3 of the motor-driven fan unit rests on top 
of the flange 36. By this arrangement, the 
motor-driven fan unit is resiliently supported on 
the casing 23 by the rubber sleeve 34. This unit 
is fastened to the rubber sleeve 34 by suitable 
latches (not shown) and the unit can be removed 
by lifting from the flange 35 after these latches 
are released. 

Below the flange 36 of the hollow discharge 
member is a filter pad 37 which rests on a shoul 
der 38 on the inside of the discharge member. 
Below the filter pad the side walls of the dis 
charge member taper inwardly and at the center 
are connected to a depending tube 39. This tube 
is provided with longitudinal slots 40, as shown 
in Figs. 3 and 4. These slots are formed by cut 
ting a slit in the side wall of the tube and forcing 
the material on one edge of the slit inwardly, 
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as shown in Fig. 4. During the operation of the 
cleaner, the air is whirling in the direction shown. 
by the arrow in Fig. 4 and it is therefore neces 
sary that the air make a sharp turn of some 
what more than 90 degrees in order to pass 
through the slots 40. All except the finest par 
ticles of dust which may be carried by the air 
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; around the tube 9 are not able to make 
this sharp turn and are thrown outward by cen 
trifugal force, and these slots therefore provide 
an arrangement for centrifugally separating the 
dust from the air. The tube 39 is open at the 
lower end. A plate 4 is hinged to the lower end 
of the tube and when the cleaner is not in use, 
it is biased by gravity to the position shown in 
dotted lines in Fig. 3. When the cleaner is in 
use, the plate 4 is lifted by suction to close the 
opening in the lower end of the tube. At the 
conclusion of the operation of the cleaner, the 
plate 4 returns to the dotted line position, and 
any fine dust which may have accumulated within 
the tube 39 falls through the open end of the tube 
into the dust receptacle. 

In Fig. 5 is shown at 4a a modification of the 
construction of the plate 4 in which the plate 
is of somewhat larger diameter and is fixed to the 
lower end of the tube 39, closing the lower end of 
the tube. The plate 4 a prevents upward flow 
of air above the center of the dust receptacle 
which would produce air currents interfering with 
the whirling motion of the air and thereby in 
terfering with the centrifugal separation of the 
dust from the air. 
When the cleaner is not in use, the hose 25 is 

coiled around the outside of the casing 23, as 
shown in dotted lines in Fig. 1, and is held in 
place by a hook 42 extending from the casing 23. 
In the use of the vacuum cleaner, the hose 25 

is uncoiled from around the casing 23 and is con 
nected to a suitable cleaning tool 43, the dust 
receptacle 28 is then filled with water to the 
proper depth and the motor is started. A disin 
fectant may be added to the water to kill the bac 
teria, which may be trapped therein. Also a per 
fume may be added to the water to provide a deo 
dorant. The suction produced by the fan causes 
dust laden air to be drawn into the tangentially 
directed inlet 24 at the upper end of the casing 
23. This causes the dust laden air within the 
casing to move spirally downward in the form of 
a whirling annulus of air. The arrows indicate 
the motion of the air in the vertical plane. The 
dust in the air is thrown by centrifugal force to 
the outside of the casing where it gradually set 
tles to the dust receptacle. The whirling annulus 
of air is in contact with the water in the dust 
receptacle and causes a wave to be formed on the 
surface of the liquid which travels circumferen 
tially around the dust receptacle. The general 
position of the liquid in the dust receptacle at one 
instant is shown by the dotted line 44 in Fig. 3. 
At the right-hand side of the dust receptacle the 
liquid is below the normal liquid level. At the 
left-hand side the liquid is raised into a wave dia 
grammatically shown at 45. This wave sweeps 
around the inside of the dust receptacle and 
washes the side walls of the dust receptacle. 
I find that the wetted side walls of the dust re 

ceptacle form surfaces which are very effective in 
trapping the dust, particularly the very fine dust, 
such as ragweed pollen and other fine plant pol 
len and bacteria. The Washing action of the 
wave sweeping around the side walls of the re 
ceptacle keeps these surfaces clean and wetted so 
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that they do not lose their effectiveness and also 
sweeps the dust into the liquid in the receptacle 
and traps the dust therein. The trapping of the 
dust in the liquid is important because otherwise 
the whirling motion of the air within the dust 
receptacle would cause the dust to be continually 
picked up by the air, and the dust would not be 
retained within the dust receptacle. Obviously, if 
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the dust in the receptacle were being picked up by 
the air, the centrifugal separation would be less 
effective. - 

Since the inside of casing 23 is at less than 
atmospheric pressure during the operation of the 
cleaner, the joints between the casing and the 
dust receptacle and between the rubber ring 3 
and flanges 36 and 35 are tightly sealed. The 
pressure between these joints is such that the 
dust receptacle and the motor driven fan unit 
cannot be removed during the operation of the 
cleaner. 
The air is discharged from the casing through 
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the slots 40 in the tube 39 upwardly through the 
tube, through the filter pad 3, to the inlet open 
ing S. From here, the air is discharged around 
the periphery of the fan through the space be 
tween the stationary member 2 of the motor and 
the casing , through the openings. 6 in the cas 
ing, and downwardly around the lower edge of the 
baffle 7. In passing through the slots 40, the air 
makes a turn of somewhat more than 90 degrees, 
and the particles of dust which may be in the air 
are thrown outwardly and do not pass through 
the slots. The suction in the tube 39 causes the 
plate 4 to be drawn up against the lower end of 
the tube 39. This closes the end of the tube so 
that all air will pass through slots 40. It is de 
sirable that the walls of the casing 23 be kept dry, 
as otherwise the dust would be held on the side 
Walls of the casing and the casing would have to 
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be cleaned. Also the presence of dust on the side 
walls of the casing would increase the friction and 
thereby decrease the Speed of the Whirling air. 
The in-turned edge 27 of the dust receptacle as 
sists in keeping the side walls of the casing 23 dry. 
This in-turned edge prevents the circumferen 
tially traveling Wave on the surface of the liquid 
from rising above the dust receptacle, and directs 
the liquid in the wave inwardly, as indicated dia 
grammatically by the arrows 46. 
The dust which is too fine to be centrifugally 

separated is kept within the tube 39 by the filter 
37. When the cleaner is shut down, the plate 4f 
returns to the bottom line position of Fig. 3, and 
this dust falls through the open end of tube. 39 
into the liquid in the dust receptacle. At the 
conclusion of the cleaning, the dust receptacle 
may be removed and the contents emptied down 
a drain and the dust receptacle may then be re 
filled With clean Water. 
In the modification shown in Fig. 5, the plate 4? 

is fixed to the lower end of the tube 39 and ex 
tends a considerable distance over the center of 
the liquid in the dust receptacle. This plate pro 
vides an area above the center of the liquid in 
which upward currents of air are prevented. 
These upward currents would interfere with the 
whirling motion of the air about the tube, 39 and 
thereby interfere with the centrifugal separation 
of the dust from the air. These upward currents 
might also cause the liquid in the dust receptacle 
to be lifted at the center and to be spattered over 
the inner walls of casing 23. 
When vacuum cleaner is to be used as a source 

of air pressure for operating paint sprayers or the 
like, the baffle 7 is turned down on the flange 8 
so that the ring 9 is forced against the casing , 
sealing the space between the lower end of the 
baffle and the casing. Cap 47 is then removed 
from tube 48 and a hose connected to the tube. 
Air is now forced through the hose. If desired, 
the unit may be removed from the sleeve 34 and 
supported on legs 49 which are formed on band 
3, 
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What I claim as new, and desire to s 

Letters. Patent in the United States is: : 
1. In a vacuum cleaner, a casing having an 

inlet for dust laden air, means for producing 
a whirling annulus, of the air within the casing 
which centrifugally separates, the dust from the 

'air, a discharge outlet from the casing including 
a hollow member extending into the center of 

cure by 

the whirling air and having an opening at the 
lower end and openings in the side walls thereof, 
and a plate for covering the opening in the 
lower end of said member, said plate being biased 
downwardly and being drawn upwardly to cover 
the opening in the lower end of said member 
during discharge of air through said member. 

2. In a vacuum cleaner, a vertical casing, a 
motor-driven fan mounted in... and discharging 
to the casing, discharge openings spaced around 
the casing, a baffle depending around the open 
ings and surrounding the casing for directing 
the discharged air downwardly to the outside 
air, means movably mounting the baffle on the 
casing whereby it is movable between a position 
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in which its lower end is spaced from the cas 
ing and a position in which its lower end en 
gages the casing to seal the space between the 
baffle and casing, and means providing a dis 
charge outlet for the air under pressure between 
the baffle and the casing. ... . 

3. In a vacuum cleaner, a casing having aliq 
uid containing dirt receptacle at the lower end, 
an inlet to the casing, suction means for draw 
ing dirt-laden air through the casing inlet, means 
producing a whirling annulus of the air within 
the casing over the surface of the liquid of suf 
ficient speed to cause a circumferentially travel 
ing wave on the surface of the liquid sweeping 
the casing and walls, and a discharge outlet 
from the casing including a hollow member ex 
tending into the center of the whirling annulus 
of air, said member, having a closed lower end 
above the surface of the liquid and having open 
ings in its side walls arranged so that the air 
entering the openings must turn a sharp corner 
whereby dirt is separated from the air entering 
the openings. 

4. In a vacuum cleaner, a casing having an in 
let for dirt-laden air and a liquid containing 
dirt receptacle at the lower end thereof, suction 
means for drawing dirt-laden air through tie 
casing inlet, means producing a whirling an 
nulus of the air within the casing in contact with 
the surface of the liquid and the casing walls, a 
discharge outlet from the casing comprising a 
hollow member extending into the center of the 
whirling annulus of air, said member having 
Openings in its side walls arranged so that the 
air entering the openings must turn a sharp 
corner whereby dirt is separated from the air 
entering said Openings, and a baffle spaced below 
said openings and above the surface of the liquid 
at the Center of the receptacle for preventing 
upward flow of air in the region of said open 
ingS. 

5. In a vacuum cleaner, a casing having an in 
let for dirt-laden air and a liquid containing 
dirt receptacle at the lower end thereof, suction 
means for drawing dirt-laden air through the 
casing inlet, means for producing a whirling an 
nulus of the air within the casing in contact 
with the surface of the liquid and the casing 
walls, the air in said annulus rotating at suf 
ficient speed to cause a circumferentially travel 
ing wave on the surface of the liquid sweeping 
the casing walls, a discharge outlet from the 
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casing including a hollow member extending in 
to the Center of the whirling annulus of air, said 
member having openings in its side walls ar 
ranged so that the air entering the openings 
must turn a sharp corner whereby dirt is sep 
arated from the air entering the openings, and 
abaffle above the surface of the liquid and below said openings for preventing upward flow 
of air in the region of said openings. 

. . . 6. In a vacuum cleaner, a chamber having a 
liquid containing dirt receptacle at its lower end, 
an inlet to the chamber above the liquid, means 
for producing a whirling annulus of air within 
the casing in contact with the surface of the 
liquid, and an outlet from the chamber including 
a hollow axially extending member depending 
within the whirling annulus of air and having 
openings in its side walls through which the air 
flows, said openings being arranged with respect 
to the air so that the air entering the openings 
must turn a sharp corner, the lower end of the 
outlet being closed and spaced from the upper 
surface of the liquid. 7.In a vacuum cleaner, a chamber having a 
liquid containing dirt receptacle at its lower end, 
an inlet to the chamber, an outlet from the chamber including a hollow member depending 
centrally therein and having openings in its side 
walls through which the air flows, said openings 
being arranged with respect to the air so that 
the air entering the openings must turn a sharp 
corner, the lower end of said member being 
closed and spaced above the surface of the liquid, 
and means for effecting relative rotation be 
tween said member and the air whereby the dirt 
is centrifugally separated from the air flowing 
through said openings. 

8. In a vacuum cleaner, a casing, having an 
inlet for dirt-laden air, and a liquid containing 
dirt receptacle at the bottom, a tubular mem 
ber depending within the casing providing an 
annular passage between it and the casing, open 
ings in the side walls of said member for dis 
charging air from the casing through said mem 
ber, said openings being arranged with respect 
to the air so that the air entering the openings 
must turn a sharp corner, means for effecting 
relative rotation between the air and said mem 
ber whereby the dirt is centrifugally separated 
from the air flowing through said openings, and 
means between said openings and the upper sur 
face of the liquid for preventing upward flow of 
air in the region of said openings. 

9. In a vacuum cleaner, a casing having an in 
let for dust laden air, a suction nozzle for CO 
operation with the surface being cleaned, a pas 
Sage leading from the suction nozzle to the cas 
ing inlet, Suction means drawing dirt-laden air 
through said nozzle and passage to the casing 
inlet, a tubular member within the casing pro 
Viding an annular passage between it and the 
walls of the casing, means producing a whirling 
annulus of air in said passage, a liquid contain 
ing dust receptacle below said tubular member, 
the upper surface of the liquid being spaced 
from said member, the surface of the liquid 
therein being in contact with said whirling air, 
and openings in the walls of said tubular mem 
ber for discharging air from the casing through 
said tubular member, said openings being ar 
ranged SO that the air entering the openings must 
turn a sharp corner whereby dirt is separated 
from said air. 

10. In a vacuum cleaner, a casing having an 
inlet for dust laden air, suction means drawing 
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4. 
dirt-laden air through the casing inlet, a tubular 
member within the casing providing an annular 
passage between it and the walls of the casing, 
means producing a whirling annulus of air in 
said passage, a liquid containing dust receptacle 
below said tubular member, openings in the walls 
of said tubular member for discharging air from 
the casing through said tubular member, said 
openings being arranged so that the air entering 
the openings must turn a sharp corner whereby 
dirt is separated from said air, and a baffle be 
tween said openings and the surface of the liquid 
for preventing upward flow of air around said 
openings. . 

11. In a vacuum cleaner or the like, a casing, a 
hollow discharge member arranged within the 
casing to provide an annular passage between its 
sidewalls and the casing, an inlet at the upper 
end of the casing for directing dust laden air 
tangentially between said member and said. 
casing, openings in the side walls of said hollow 
member at the lower end thereof arranged so 
that the air entering said openings must turn a 
sharp corner, and a dust receptacle at the lower 
end of said casing. 

12. In a vacuum cleaner, a dust receptacle at 
the lower end, a motor driven fan above the dust 
receptacle, walls cooperating with the dust re 
ceptacle to provide a chamber below the fan and 
an inlet to the fan, said walls including walls 
of flexible material resiliently supporting the mo 
tor driven fan, an inlet to the chamber for dust 
laden air, a member within the chamber having 
openings through which the air flows to the fan 
inlet, and means producing relative rotation be 
tween said openings and the dust laden air, said 
openings being arranged so that the air enter 
ing the Openings must turn a sharp corner 
whereby the dust is separated from the air flow 
ing through the openings. 

13. In a vacuum cleaner, a dust receptacle at 
the lower end, a motor driven fan above the dust 
receptacle, walls COOperating with the dust re 
ceptacle to provide a chamber below the fan and 
an inlet to the fan, an inlet to the chamber for 
dust laden air, means for producing a whirling 
annulus of air in the chamber, and a hollow 
member extending through the center of the 
whirling air and having openings in the side 
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walls thereof for conducting air from the cham 
ber to the fan inlet, said openings being ar. 
ranged so that air entering the openings must 
turn a sharp corner whereby dirt is separated 
from the air entering the openings. - 

14. In a vacuum cleaner, a casing having an 
inlet thereto, an annular member of flexible ma 
terial supported at its outer edge from the cas 

edge of said member for withdrawing air from 
the casing, and means between the casing inlet 
and the motor driven fan and carried by Saidan 
nular member for separating the dust from the 
air by forcing the air to turn a sharp corner. 

15. In a vacuum cleaner, a casing having a dust 
receptacle at the lower end, a motor driven fan 
unit supported within the casing in spaced re 
lation to the casing walls and having a fan inlet 
at the lower end, means sealing the space be 
tween the casing walls and the fan inlet provid 
ing a chamber including said dust receptacle, an 
inlet to the chamber for dust laden air, a mem 
ber within the chamber having openings through 
which air flows to the fan inlet, and means pro 
ducing relative rotation between said openings 

5 

ing, a motor driven fan supported on the inner 
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and the dust laden air, said openings being ar 
ranged so that the air entering the openings must 
turn a sharp corner whereby the dust is sep 
arated from the air flowing through the open 
ingS. t 

16. In a vacuum cleaner comprising, a casing 
having a liquid containing dust receptacle at the 
lower end, a motor driven fan unit supported 
within the casing in spaced relation to the cas 
ing walls and having a fan inlet at the lower end, 
means sealing the space between the casing walls 
and the fan inlet providing a chamber including 
said dust receptacle, an inlet to the chamber 
for dust laden air, a member within the cham 
ber having openings above the liquid level in the 
dust receptacle through which air flows to the 
fan inlet, and means producing relative rotation 
between said openings and the dust...laden air, 
said openings being arranged so that the air 
entering the Openings must turn a sharp corner 
whereby the dust is separated from the air flow 
ing through the openings. 
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