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57) ABSTRACT 

An air cleaner utilizing a series of elongate, inverted U-shaped 
air foils is disclosed herein. An oil retaining tray is disposed 
adjacent the air inlet of an enclosure which also has an air out 
let. The air foils are disposed in the air inlet above the tray 
with the legs of the airfoils extending downwardly to proxi 
mate the top of the tray. A fan is utilized to force air through 
the air inlet, over the legs of the air foils and then up through 
the inside of the airfoils. Air and particles of dirt entrained in 
the air are accelerated along the legs of the air foils. The dirt 
particles attain sufficient inertia to plunge into the oil in the 
tray where those particles are retained while the clean air 
passes into the inside of the airfoils. 

6 Claims, 4 Drawing Figures 
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AER CLEANER 

BACKGROUND OF THE INVENTION 

This invention relates to an air cleaner of novel construction 
which utilizes a series of elongate, inverted U-shaped airfoils 
and an oil bath in cleaning air. 

Several types of air cleaning devices are now being utilized. 
Ordinary furnace filters are inexpensive and remove the larger 
particles entrained in the air. The particles, however, clog the 
filter and cause a relatively large pressure drop across the 
filter. Electrostatic filters are much more efficient and, cor 
respondingly, much more expensive. A real need exists for a 
filter which does not clog, which is efficient, and inexpensive. 
Additionally, the pressure drop across the filter should be 
small especially if the filter is utilized in a heating or air condi 
tioning system or the like. 

Attempts have been made to create this type of filter which 
are documented in Clawson, U.S. Pat. No. 716,380; Rowen, 
U.S. Pat. No. 283,025; Brunck, U.S. Pat. No. 825,297; and 
Fett, U.S. Pat. No. 2,527,004. However, none of these devices 
meet all of the requirements set out above. 
The air cleaner of this invention is designed to minimize the 

pressure drop across the air cleaner. It will not clog and it is in 
expensive and efficient. 

SUMMARY OF THE INVENTION 

This invention relates to an air cleaner comprising an enclo 
sure having an air inlet and an air outlet and means for forcing 
air through the enclosure. Means adapted to retain liquids is 
disposed adjacent the air inlet. A series of elongate, inverted 
U-shaped airfoils are aligned above the liquid retaining means 
and disposed in the air inlet. The air foils have a closed inlet 
end and an open discharge end with the legs of the airfoils ex 
tending downwardly to proximate the top of the liquid retain 
ing means. The legs of the air foils are substantially aligned 
with the general direction of air flow through the air inlet. A 
lateral member is affixed to the discharge ends of the airfoils 
to substantially seal the air inlet except for the open discharge 
ends of the airfoils. 
The primary object of this invention is to provide an effi 

cient, inexpensive air cleaner or filter. 
Another object is to provide an air cleaner across which 

there is a relatively low pressure drop. 
Yet another object is to provide an air cleaner which will 

not clog yet will remove particles as small as pollen from the 
3. 

Still another object is to provide a series of airfoils disposed 
substantially parallelly of the direction of air flow through the 
air inlet of the enclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the air cleaner of this inven 
tion having a portion of the enclosure cut away. 

FIG. 2 is an enlarged and exploded view of a series of air 
foils and the liquid retaining means. 

FIG. 3 is an enlarged cross-sectional view of the air cleaner 
taken along line 3-3 of FIG. 1. 

FIG. 4 is an enlarged front view of three air foils disposed 
over the liquid retaining means. 

DESCRIPTION OF THE PREFERREDEMBODIMENTS 
Referring now to the drawings, the air cleaner of this inven 

tion is indicated generally at 11 in FIGS. 1 and 3. The air 
cleaner 11 comprises an enclosure 12 having an air inlet 13 
and an air outlet 14 and means 16 for forcing air through the 
enclosure 12. Liquid retaining means 17 are disposed adjacent 
the air inlet 13 and series of air foils 18 are disposed above 
each of the liquid retaining means 17. A lateral member 19 is 
affixed to each series of air foils 18 proximate the discharge 
ends 21 thereof and substantially seals the air inlet 13 except 
for the open discharge ends 21 of the airfoils 18. 
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2 
More specifically, an enclosure 12 is utilized in this air 

cleaner 11 having an air inlet 13 and an air outlet 14. The con 
figuration and size of the enclosure 12 is not critical. The en 
closure 12 can be, for example, a conduit or duct (not shown) 
in a furnace system or in an automobile. 

In the embodiment shown (FIGS. 1 and 3), the enclosure 12 
is of box-like configuration with one end 22 open (the air inlet 
13) and an aperture 23 formed in one side 24 (the air outlet 
14). Arms 26 extend into the open end 22 from the sides 24 
and 27 for supporting the liquid retaining means 17. An inner 
partition 28 can be formed in the enclosure 12 to direct the air 
flow into a centrifugal fan 29 or the like which is utilized as the 
means 16 for forcing air through the enclosure 12. The aper 
ture 23 is located on the side of the partition 28 opposite the 
open end 22. 
The means 16 for forcing air through the enclosure 12 can 

be disposed in the enclosure 12 as shown in FIGS. 1 and 3 or 
external means (not shown) can be utilized. For example if the 
air cleaner 11 is installed in a heating or a cooling system, the 
furnace blower can be utilized as the means 16 for forcing air 
through the enclosure 12. In the embodiment shown in FIGS. 
1 and 3, a fan 29 having a motor 31 is utilized as the means 16 
for forcing air through the enclosure 12. 
At least one means 17 adapted to retain liquids therein is 

disposed adjacent the air inlet 13. More specifically, the liquid 
retaining means 17 is generally a tray 32 or trays 32 which can 
be supported by the bottom 33 of the enclosure 12 or by the 
arms 26 extending into the air inlet 13. The trays 32 (FIGS. 2 
and 3) are generally quite shallow and extend from one side 
24 of the enclosure 12 to the other side 27. Partitions 34 are 
formed laterally ad longitudinally in the trays 32 and extend 
upwardly to approximately the desired liquid level. These par 
titions 34 minimize spillage of the liquid 36 contained therein 
when removing the trays 32 or when moving the air cleaner 
11. 

Preferably, the trays 32 are removable from the enclosure 
12. By utilizing removable trays 32, the air inlet 13 can be of 
any size or configuration. Air inlet area can be maximized and 
pressure drop through this air cleaner 11 can be minimized. 
Additionally, the trays 32 can be readily cleaned and the 
liquid 36 contained therein can be replenished. 
Any non-evaporating liquid can be utilized in this air 

cleaner 11 as the liquid 36. Oil is preferred as it is readily 
available, inexpensive, and non-evaporating. When dirt or 
other foreign particles contact the oil surface 37, they cannot 
then leave that surface 37. 
At least one series of airfoils 18 is disposed in the air inlet 

13 and aligned above the liquid retaining means 17. Each of 
the airfoils 18 has an elongate, inverted U-shaped configura 
tion and a closed inlet end 38 and an open discharge end 21. 
The legs 39 of the air foils extend downwardly to proximate 
the top 40 of the liquid retaining means 17 and are substan 
tially aligned with the direction of airflow through the air inlet 
13. 
As more specifically shown in FIGS. 3 and 4, each of the air 

foils 18 is of inverted U-shaped configuration and slants up 
wardly from the inlet end 38 to the discharge end 21. The inlet 
end 38 is closed and the discharge end 21 is open. The airflow 
is indicated by the streamlines 41 in FIGS. 3 and 4. As in 
dicated therein, the air flow through this air cleaner 11 is 
laminar thereby minimizing the pressure drop through this 
device 11. Air flows through the air inlet 13, over the top 42 of 
the airfoils 18 and down along the legs 39 of the air foils 18. 
The air passes under the legs 39 and over the surface 37 of the 
liquid 36 and then into the inside of the airfoil 18 and out of 
the discharge end 21. 

In a preferred embodiment, the legs 39 extend downwardly 
into the liquid retaining means 17 or trays 32 and outwardly 
(FIG. 4). By extending the legs 39 outwardly, the velocity of 
the air can be increased as it flows down the legs 39. As the air 
velocity is increased, the inertia of foreign particles in the air 
flow is increased with concomitantly better cleaning of the air. 
Because of this outward extension of the legs 39, particles as 
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small as pollen can be removed from the air passing through 
this air cleaner 11. 
The liquid level can also be adjusted. If the liquid level is 

raised, the air will be cleaned more thoroughly and a larger 
pressure drop will become apparent. When the liquid level is 
dropped, the pressure drop will be smaller but cleaning may 
suffer. As can be seen from FIG. 4, air passing under the legs 
39 is wiped against the liquid 36 thereby attaining additional 
cleaning. Air flow under the legs 39 causes some cupping of 
the surface 37 of the liquid 36 as shown in FIG. 4. 
The airfoils 18 (FIGS. 3 and 4) are substantially parallelly 

aligned with each other and the legs 39 of the airfoils 18 are 
substantially parallelly aligned with the general direction of air 
flow through the air inlet 13. This specific design maintains 
laminar flow and reduces pressure drop over the air foils 18. 
The air foils 18 can also be arranged in a circular configura 
tion. In this configuration, the legs 39 of the air foils are sub 
stantially aligned with the general direction of airflow through 
the air inlet 13. 
Another significant advantage of this air cleaner 11 is that 

the pressure drop across the air foils 18 is always constant re 
gardless of whether the liquid 36 is clean or dirty. This is in 
marked contrast to inexpensive air cleaners such as the ordi 
nary furnace filters. 
The airfoils 18 are preferably arranged in a series over each 

of the trays 32. The airfoils 18 are secured together in a series 
by a lateral member 19. Each of the series is preferably 
demountably disposed on one of the trays 32 and extends from 
one side 24 of the enclosure 12 to the other side 27. The series 
of air foils 18 are preferably removable from the enclosure 12 
and the trays 32 to facilitate cleaning thereof. 
At least one lateral member 19 (FIGS. 1-4) is affixed to 

each of the series of air foils 18 proximate the discharge ends 
21 of the air foils 18. This member 19 can be formed of any 
suitable material and extends from one side 24 of the enclo 
sure 12 to the other side 27. Lateral member 19 substantially 
seals the air inlet 13 of the enclosure 12 except for the open 
discharge ends 21 of the air foils 18 thereby forcing the air to 
pass downwardly along the legs 39 and then under the legs 39 
and into the inside of the airfoils 18. 
A second lateral member 43 (FIGS. 1-3) can be affixed 

proximate the inlet ends 38 of the air foils 18. This second 
member 43 extends from one side 24 of the enclosure 12 to 
the other side 27 and extends upwardly to the tops 42 of the 
air foils 18 at the inlet ends 38. The inlet ends 38 of the air 
foils 18 are effectively sealed by this second member 43 and 
laminar flow is insured through the air cleaner 11. 
The air cleaner 11 of this invention as shown in FIGS. 1-4 

can be operated by, first, removing the trays 32 and filling 
them with oil or other suitable liquid. A series of air foils 18 
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4. 
are engaged with each tray 32 and the trays 32 and airfoils 18 
are replaced in the air cleaner 11. The fan 29 is turned on 
which forces air through the air inlet 13 and over the air foils 
18. Dirt and other foreign particles are deposited and retained 
in the oil. 
The air cleaner 11 of this invention can be adjusted to effi 

ciently remove room dust, pollen, and other common foreign 
particles. Pressure drop can be controlled by regulating the 
depth of the oil in the trays 32. 

Although a preferred embodiment has been described 
herein, it is understood that various modifications of this in 
vention fall within the appended claims. 

I claim: 
1. An air cleaner comprising: 
an enclosure having an air inlet and an air outlet formed 

therein; 
means for forcing air into said enclosure through said air 

inlet and out of said enclosure through said air outlet; 
a plurality of liquid retaining means each comprising a 
removable tray disposed adjacent said air inlet; 

a plurality of series of airfoils disposed in said air inlet each 
series of airfoils aligned above and demountably disposed 
in one of said liquid retaining means, each of said airfoils having an upper portion slanting upwardly from said inlet 
end to said discharge end and an elongate, inverted U 
shaped configuration, and having a closed inlet end and 
an open discharge end and legs extending downwardly to 
proximate the top of said respective liquid retaining 
means, said legs being substantially aligned with the 
general direction of airflow through said air inlet; and 

a lateral member affixed to each of said air foils proximate 
the discharge ends, said member sealing the air inlet of 
said enclosure except for said open discharge ends of said 
airfoils. 

2. The air cleaner of claim 1 wherein said legs extend 
downwardly into said means for retaining liquids and are sub 
stantially parallelly aligned with the general direction of air 
flow through said air inlet. 

3. The air cleaner of claim 1 wherein said legs extend 
downwardly and outwardly. 

4. The air cleaner of claim 1 wherein each of said trays has 
partitions formed therein extending upwardly to proximate 
the desired liquid level thereby minimizing spills of the liquid. 

5. The air cleaner of claim 1 wherein said means for forcing 
air through said enclosure is a fan. 

6. The air cleaner of claim 1 wherein a second lateral 
member is affixed to each series of said airfoils proximate the 
inlet ends and extending upwardly to proximate the top of said 
airfoils. 


