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APPAEATUS Fo? ??.EANING AIE 

Theodore W. allerberg, Chicago, , assignor, 
by mesne assignments, to United Specialties 
Company, Detroit, Mich, a corporation of De 
aware 

Original No. 2040,376, dated May 12, 1936, Seria? 
No. 2,66, June 2, 1935. Application for re 

Re.21,272 

UNITED STATES PATENT OFFICE 

issue March 22, 1937, Seria No. 132350 
26 Claims. 

This invention relates to improvements in ap 
paratus for cleaning air and other gases, and 
more particularly to air cleaners of the liquid 
bath type wherein the air or gas to be cleansed 

5 is washed in a liquid. 
The present invention is highly desirable for 

use in connection with the air intake of internal 
combustion engines, air compressors or other 
mechanisms wherein a supply of clean air is de 

lO sirable, although the invention will have other 
uses and purposes as will be apparent to one 
skilled in the art. v 
An object of this invention is to provide an air 

cleanêr of compact construction, capable of oc 
ls cupying a relatively small space and also capable 

of cleansing air with an extremely high degree of 
efficiency and substantially freeing the air of all 
cleansing liquid prior, to the exit of the air from 
the cleaner. . 

20 - Also an object of this invention is the provision 
of an air cleaner of the liquid bath type in which 
a goodly portion of cleansing liquid is centrifuged 
from the air after a satisfactory comminglement 
of air and liquid. 

25 Another object of the invention is the provision 
of a liquid bath air cleaner including filter means 
and centrifuging means intimately associated 
with the filter means in such a manner as to 
Separate entrained liquid from outgoing air and 

30 urge the separated liquid away from the outlet 
of the cleaner. 
Another feature of this invention is the provi 

sion of a liquid bath air cleaner incorporating a 
combination centrifuging and baffle element ca 

(C. 183-5) 
up the separated cleansing liquid and Washes it 
Over the first filter means. 
Also an object of the invention is the provision 

of a liquid bath air cleaner wherein a continuous 
and rapid circulation cycle of cleansing liquid is 5 
maintained during operation. 
It is also a feature) of this invention to pro 

vide a liquid bath air cleaner including filter 
means and having an arrangement of parts such 
that the filter means is continuously washed of 10 
dirt and debris taken from incoming air during 
the cleansing action. 
A further object of the invention is the pro 

vision of an air cleaner of the character Speci 
fied herein which is extremely simple and eco-'l 
nomical in construction and can readily be taken 
apart for cleansing or replacement of parts. 
While some of the more salient features, char 

acteristics and advantages of this invention have 
been above pointed out, others will become ap- 20 
parent from the following disclosures. - 
On the drawings: 
Figure i is a part elevational, part vertical 

sectional view of an air cleaner embodying prin 
ciples of the present invention. W 25 

Figure 2 is a fragmentary diagrammatic view 
illustrating the structure of Figure 1 mounted 
upon an internal combustion engine. 

Figure 3 is a reduced plan sectional view taken 
substantially as indicated by the staggered sec- 30 
tional line II - of Figure 1, this sectional 
line traveling over the entire upper surface of 
the stationary fan and over the upper surface 
of the center yoke, with the annular packing re 

35 pable of removing entrained cleansing liquid moved. 35 
from air by centrifugal action. . . . 
A further feature of the invention is the provi 

sion of a liquid bath air cleaner, embodying filter 
means in advance of the outlet ????? Centrifuging 

40 means So disposed as to distribute outgoing air 
substantially uniformly over the filter means. 
- Still another object of this invention is the 
provision of a liquid bath air cleaner including 
spaced filter elements with a gap therebetween 

45 through which air must travel in passing through 
the cleaner. - 

It is also an aim of this invention to provide a 
liquid bath air cleaner having spaced filter ele 
ments therein positioned. So that air must travel 

50 first through one and then the other, with cen 
trifuging means located between the filter-elle 
ments, the arrangement being such that entrained 
moisture separated from traveling air by the sec 
ond filter element and by the centrifuging means 

55 returns to such a position that incoming air picks 

Figure 4 is a plan sectional view, taken sub 
stantially as indicated by the staggered line 
IV-IV of Figure 1, the section being taken so 
that the entire upper surface of the baffle mem 
ber, is visible in plan. . 40 

Figure 5 is a plan view of the supporting spider 
removed from the air cleaner. 

Figure 6 is an enlarged fragmentary vertical 
Sectional view taken substantially as indicated by 
the staggered sectional line VI-VI of Figure 1. 

Figure 7 is a plan sectional view illustrating 
the baffle holding means, with the other parts 
removed. 

Figure 8 is a fragmentary, part sectional, part 50 
elevational view illustrating the attaching means 
for securing the air cleaner to the intake conduit 
of a carbureter. 

Figure 9 is a fragmentary vertical sectional 

45 

view through the upper portion of an air cleaner, 55 



O 

5 

20 

with the filter element removed, showing a modi 
fled structure. 

Figure 10 is a side elevational view of a differ 
ent form of stationary fan structure. 
As shown on the drawings: 
As an illustrated embodiment of the present 

invention, there is shown an air cleaner of the 
hat or bonnet type, which is circular in shape 
and which has a central outlet opening through 
Which the air passes downwardly into the carbu 
reter intake conduit. The intake opening to the 
cleaner is shown as annular, and the air first 
descends into the annular inlet passage, passes 
upwardly through the cleaner, and then descends 
into the carbureter intake conduit. 

It will, of course, be appreciated that while 
this is a highly desirable type of construction 
and shape for an air cleaner embodying this 
invention, various shapes of cleaners and ar 
rangements in locations of inlet and outlet open 
ings may be provided without departing from the 
spirit of the invention. 

25 

30 

35 

40 

50 

With reference to Figure 2, the ilustrated em 
bodiment of the air cleaner which is generally in 
dicated by reference numeral f, is shown as 
mounted on a carbureter 2, diagrammatically 
illustrated, in turn associated with an internal 
combustion engine 3 of the automotive type. The 
cleaner is mounted upon the top of the carbu 
reter intake conduit 4, and is of such a size as to 
fit nicely within the space between this conduit 
and the hood of the engine which is not shown in 
the drawings. 
With reference now to Figure 1, it will be seen 

that the cleaner itself comprises a casing made 
up of two separable parts, an upper part gen 
erally indicated by reference numeral 5 and a 
lower part generally indicated by numeral 6. The 
upper casing section is of less diameter than the 
lower casing section so that when arranged in 
substantially telescopic order, an annular passage 

is left between the casing sections to function 
as an air inlet. Each of the casing sections 5 
and 6 carries a plurality of parts affixed thereto, 
and subsequently herein these parts will be de 
scribed as welded to the portions of the casing, 
since spot welding is a very feasible and advan 
tageous manner for permanently connecting said 
parts. However, it will be understood that, if 
so desired, such relative parts may be secured 
together by brazing, riveting or in any other suit 
able manner. 
The lower casing section 6 is preferably pressed 

-or die-formed from a single sheet of stock, and 
includes a substantially vertical side wall 8 hav 
ing an inwardly turned upper margin 9 to pre 
vent liquid from splashing out of the inlet pas 
Sage T between the casing sections. The wall 8 
is arcuately stepped in, as at 0, and then again 
arcuately stepped in to form a liquid sump , 
having a relatively deep and narrow part and a 
relatively wide and shallow upper part of greater 
area than the deep part, for any suitable cleans 
ing liquid 2. In the liquid sump if the wall is 
curved into a substantially horizontally extend 
ing portion 13 which in turn curves into a cen 
tral vertical portion 4 defining a part of the out 
let passage from the cleaner. The wall portion 
f4 is shouldered sufficiently to accommodate an 
Outlet conduit 5 in such a manner that the in 
side face of the wall portion 4 above the conduit 
5 is flush with the inside face of the conduit, as 

clearly seen in Figure 1. The conduit 5 is pref 
erably spot welded to the wall portion 4. 
The upper casing section 5 includes a substan 

21,272 
tially vertical outer wall 6 which merges at its 
upper end into a dome-like top f T centrally dished 
as at 8. The entire portion of this section 5 
is closed to outside air. Spot welded to the top 
Section 5 adjacent the upper portion of the ver 
tical wall 6 is an annular hood or visor f9 which 
extends outwardly sufficiently far to overlie the 
air inlet 7 between the two casing sections. 
The casing sections are removably held to 

gether by means of a bolt 20 extending through 
the portion 8 of the upper section and engaged 
by a wing nut 2. The lower end of the bolt 
is anchored in a yoke bracket 22 preferably 
formed integral with a ring base 23 spot welded 
to the vertica wall 4 of the lower section. It 
is therefore apparent that when the wing nut 
2 is removed, the casing sections may be sepa 
rated merely by pulling them apart, and the re 
moval of the lower section 6 results also in the 
removal of the conduit 15, the ring 23 and its 
bracket 22, and the bolt 20. All of the other 
parts of the cleaner previously described and to 
be later described herein remain attached to 
the upper casing section 5. Thus, with the re 
moval of the lower section 6, the liquid Sump ff 
is readily accessible for removal of dirt and re 
plenishing with cleansing liquid. 
The central outlet passage for cleaned air is 

of such size that the bracket 22 and bolt 20 
afford negligible restriction to the flow of air. 
This outlet passage is defined in its upper part 
by a tubular member 24 which arcuately merges 
into a larger upper wall portion 25 provided with 
suitable relatively large apertures 26 through 
which cleaned air may leave the cleaner and paSS 
through the outlet passages of the carbureter. 
Near its top, the wall 25 is flanged outwardly as 
at 27, which flange is spot welded to the upper 
casing section 5. At the lower end thereof, the 
tubular outlet member 24 is stepped inwardly and 
downwardly as at 28 to provide on the underside 
thereof a socket for an annular packing gland 
29. The packing gland 29 is held in position 
by means of a relatively short cylindrical mem 
ber 30 spot welded to the outer face of the tubul 
lar member 24 and arced inwardly adjacent the 
packing 29 to a cylindrical portion 3 of less 
diameter which telescopically receives the verti 
cal wall portion 4 of the lower casing section 6. 
The packing gland 29 is abutted by the inwardly 
rolled upper edge of the wall portion 4. 

All of the interior structural parts of the air 
cleaner are carried by the upper casing section 
5, and mainly by the cylindrical member 30 at 
tached to the outer face of the tubular outlet 
member 24. With reference to Figure 7, it will 
be seen that the portion 3 of this member 30 
is provided with elongated apertures 32 at Spaced 
intervals therearound. A spring ring 33 having 
open ends 34 and provided with inwardly offset 
portions 35 is positioned around the cylindrical 
member 3 so that the offset portions 35 are 
each engaged in one of the apertures 32. This 
spring ring, obviously, normally tends to con 
tract, and by separating the open ends 34 against 
the action of the ring, it may be Snapped around 
or removed from the cylindrical member 3. 
When in position, with the portions 35 of the 
ring engaged in the apertures 32, the projecting 
parts of the ring between the offset portions 35 
effectively hold all of the structural interior parts 
of the cleaner in position. 
Any suitable cleansing liquid may be used in 

the sump , used crankcase oil, if relatively thin, 
being quite suitable for this purpose. The liq 
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uld sump is preferably filled to a level extending 
approximately half way up the arcuate portion 
O of the lower casing structure, as clearly seen 

in Figure 1. Of course, this is a desirable level, 
but not an essential one, variations in the depth 
of the cleansing liquid through a reasonable range 
not affecting materially the operation of the 
cleaner. 
An annular baffle 36, which is shaped arcuate 

ly Substantially in accordance with the direction 
of travel of air passing through the cleaner, ex 
tends into the sump f below the normal liquid 
level. As seen in Figures 1 and 4, it terminates 
short of the wall portion 0 of the lower casing 
Section, leaving a relatively narrow annular open 
ing between the baffle and the casing sections. 
That portion of the baffle which is submerged 
when the cleaner is not in use is preferably im 
perforate, while the portion of the baffle extend 
ing out of the liquid sump is provided with rel 
atively large openings 37. Above the openings 
3T the baffle is flanged radially inwardly to form 
an imperforate portion 38 which fits intimately 
around the cylindrical member 3 and rests upon 
the spring ring 33. 

Disposed in mediately above the baffle 36 is a 
Supporting Spider generally indicated by numeral 
39. As seen clearly in Figures 1 and 5, this spider 
has an outer substantially vertical wall 40 tele 
Scopically fitting within the lower margin of the 
wall 6 of the upper casing section 5. The wall 
to proceeds substantially vertically for a short 
distance and curves inwardly in general with the 
curvature of the Wall portion to of the lower cas 
ing section to a point adjacent the normal or 
preferable liquid level. The spider 39 is imper 
forate to approximately the liquid level, but the 
inner portion of the spider extends above the 
liquid level in a plurality of relatively narrow and 
widely spaced legs 4 which terminate in a slop- . 
ing imperforate portion 42 merging into a cen 
tral radial flange 43 resting upon the radial 
flange 38 of the ba?ide. 
The OutWardly and downwardly sloping legs 

of the Spider 39 together with the imperforate 
portion 42 support an annular filtering element 
44 similarly inclined away from the outlet of 
the cleaner. This filter element is preferably 
made up of a plurality of layers of screens, ordi 
nary window screen being satisfactory, with the 
Strands of each layer preferably disposed slightly 
at an angle to the corresponding Strands of an 
adjacent layer. Heavier dirt particles carried by 
incoming air Will be removed by this filter ele 
ment 44. Due to the sloping position of this elle 
ment, it is constantly washed by sump. liquid 
thrown thereagainst by incoming air. 
Incoming air will obviously be commingled 

with sump liquid and a considerable portion of 
the dirt carried by the air will be removed there 
from by this liquid. It is, of course, necessary to 
remove substantially all of the liquid from the 
air prior to the exit of the air from the casing 
so that there will be no carry-over of Sump liquid 
into the carbureter of the engine. Heretofore, it 
has been customary to rely upon a relatively 
large mass of filtering media for removing en 
trained liquid from outgoing air. Where the 
size of the cleaner is Substantially inmaterial and 
a relatively great annount of filter media can be 
used, entrained moisture can so be removed from 
the air to a satisfactory extent. However, the 
present invention is designed to function effi 
ciently and Still OcCupy a relatively small Space. 
Accordingly, other means to aid in separating 

3 
cleansing liquid from the air are highly advan 
tageous, if not necessary, and to this end I have 
provided centrifuging means in the form of a 
stationary fan 45, slotted as at 46 in Figure 3, to 
provide a plurality bf, blades each of which is 
bent so that one edge thereof extends down 
Wardly and rests upon the filter Screen 44 to hold 
this screen in position upon the legs 4 of the 
Spider 39. From approximately the inner end 
of the filter screen 44, the stationary fan 45 is 
even and imperforate, as at 47, the inner margin 
of this imperforate portion being turned down 
Wardly as at 48 to rest upon the radial flange 43 
of the Spider 39. It is apparent that air passing 
through the stationary fan 45 will be given a 
Whirling action, and sump liquid traveling with 
the air will be separated from the air by centrifu 
gal force. The fan is so arranged as to direct 
both the air and the liquid traveling therewith to 
Wards the Outer wall f6 of the upper casing sec 
tion. So that a straight path from the sump to 
the openings 26 in the tubular outlet member 
24 cannot be followed by the air. It is also to 
be noted that the fan 45 is of such relatively 
large surface area that a goodly portion of sump 
liquid will be removed from the air merely by 
contact with the fan. Another goodly amount of 
Sump liquid, especially the heavier dirt-laden 
particles thereof, will be centrifuged from the 
air by the fan. 
Some Sump liquid, such as a light substantially 

atomized portion thereof, may still be left in the 
air after passing through the fan 45. To insure 
the removal of this portion of the cleansing liq 
uid, the space above the fan between the outer 
casing wall 6 and the tubular outlet member 24 
is fillied with a filter medium 49, curled cattle tail 
hair being highly desirable for this purpose. 
This filter medium is maintained in position at 
the bottom of the fan 45, and at the top by 
means of an annular screen 50 which is prefer 
ably of relatively fine mesh so as to function as 
a flame arrester. 

Suitable means for attaching the air cleaner 
to the intake conduit 4 of the carbureter are best 
seen in Figure 8. The outlet conduit 5 disposed 
in the recessed bottom of the cleaner is provided 
with outwardly projecting means, such as the 
annular bead 5. The carbureter intake conduit 
4 is likewise provided with similar means, 52. 
These beads are disposed a suitable distance 
away from the ends of the respective conduits, 
and the intake conduit 4 telescopically fits with 
in the outlet conduit 5 a distance permitted by 
the bead 52. 
of a size to intimately embrace the conduit 5 be 
tween the beads 5 and 52 is so positioned. This 
clamping member is provided with laterally ex 
tending ends 54 held together by suitable bolt 
and nut means generally indicated at 55. At 
spaced points therearound the clamping ring 53 
is provided at opposite sides thereof with out 
wardly projecting bead-like portions 56 shaped 
to intimately fit over the beads 5 and 52. If So 
desired, these portions 56 may be resilient in 
character so that they might be Snapped Over the 
respective beads 5 and 52, and then a firm unit 
ing of the outlet conduit 5 with the intake con 
duit 4 may be established by further tightening 
of the clamping ring therearound. 
In operation, the present invention is extreme 

ly simple and effective. Assuming that the in 
ternal combustion engine 3 is started, the suc 

A split ring clamping member 53 
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tne air cleaner into the intake conduit 4 to the 75 
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carbureter. As the air enters the cleaner, it will 
pass downwardly through the intake passage , 
which is substantially sealed off between the 
solid part of the spider 39 and the wall part do by 
the initial level of Sump liquid, and Sweep up the 
cleansing liquid above the baffle 36, carrying this 
cleansing liquid upwardly against the underSur 
face of the screen filter 44. During this move 
ment, there will be a thorough comminglement of 
air and cleansing liquid. Heavier dirt particles 
will be removed from the air by the screens 44. 
Upon passing through the screen, the air and 

5 

2 

cleansing liquid traveling therewith Will both be 
centrifuged by the stationary fan 45, and both 
the air and liquid will be directed towards the 
outer casing wall 6. It will be noted that the 
central imperforate portion of the baffle, spider 
and centrifuging means insure an initial con 
tact of the air substantially centrally of the cen 
trifuging means and upon the filter medium 49 
thereabove. 

25 

30 

By contact with the stationary fan 45 and the 
Centrifuging action inparted thereby, heavier 
articles of traveling liquid will be removed from 

the air, and due to the centrifuging action and 
the sloping fan blades, this liquid will descend 
along the outer portion of the cleaner and fall 
through the spider between the outer portions 
of the legs 4 thereof into the path of incoming 
air. This separated liquid will be met by incom 
ing air and the lighter and relatively clean por 

35 

40 

45 

tion thereof will be picked up by incoming air and 
washed over the sloping surface of the screen 44. 
The heavier dirt-laden particles of the oil will 
fall upon the baffle 36 and will be urged upwardly 
along this baffle by incoming air until these 
heavier dirt-laden globules fall through the open 
ings 37 into the bottom of the sump l. The dis 
position of the baffle provides a Zone of compara 
tive quietude in the sump beneath the baffle 
So that the dirt may accumulate in this Zone. As 
the dirt accumulates, the liquid level rises and 
more liquid will be educed through the opening 
between the outer edge of the baffle and the cas 
ing Wall by incoming air or will pass therethrough 
due to the rise in the liquid level to be picked up 
by incoming air and circulated as above described. 

It will be noted, however, that the rise in liquid 
level is not equal to the depth of accumulated 
dirt since adjacent to and above the wall part 3 
the sump is of considerably greater area than 
in the deep part where the dirt accumulates. 

5 5 

50 

Thus, too great an amount of liquid is kept from 
the filter, and the likelihood of pull-over of liq 
luid through the outlet is niaterially reduced, while 
permitting initially substantially sealing off the 
incoming air path with liquid and insuring an 
early wetting of the filter. The offsetting of the 
deep part of the sump from the center of the 
filter aids in insuring the proper wetting of the 
filter and the accumulation of dirt in a region of 
comparative quietude. 
The dirt in the quiet zone defined by the baffle 

may be easily removed upon separation of the cas 
ing sections of the cleaner as above described. 
This dirt accumulated in this quiet Zone will not 
be again passed through the cleaner during the 
operation of the cleaner, but will remain in the 
quiet zone until removed. Any relatively light or 
substantially atomized liquid remaining in the air 
after passing through the centrifuging means 
will be removed from the air by the filter medium 
49 so that the air may descend through the out 
let passage into the carbureter in a clean and 
dry state. - 
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It is apparent from the foregoing that the 

cleaner has an interior structural arrangement 
defining a complete circulation cycle for the 
cleansing liquid. This circulation cycle is con 
paratively rapid in action so that the air is ef 
fectively washed by cleansing liquid and the 
Screen 44 is maintained in a clean state by the 
Washing action of incoming air and liquid. 
Of course, the lower portion of the filter medi 

um 49 will gradually become saturated to such an 
extent that liquid particles or globules will drip 
downwardly upon the screen 44, and these glob 
ules passing through the screen in a reverse di 
rection also aid in the cleansing of the screen. 
From the foregoing description, certain fea 

tures of the structure are apparent. One of these 
features is the fact that there is a space be 
tween the filter element 44 and the filter element 
49 through which the air must travel in a sub 
stantially vertical direction. This space alone 
aids in removing entrained moisture from the air 
due to the heavier character of the cleansing 
liquid. Air, in passing through the cleaner, 
might urge cleansing liquid along a structural 
Surface, but air will not carry liquid to such an 
extent over an Open space. It will also be noted 
that the centrifuging means force the air currents 
substantially uniformly over the central and outer 
portions of the filter medium 49, thus avoiding a 
full saturation of the inner portion of the filter 
medium and avoiding leaving the outer portion 
Comparatively dry. 
In Figure 9, I have shown a modified form of 

Centrifuging means. In this figure, the casing 
structure is substantially the same as that pre 
viously described, including the outlet member 
24 and the casing wall 6, with the upper screen 
50 therebetween. For the purpose of clarity, the 
filter element 49 has been removed from the 
showing in Figure 9. . In this instance, the cen 
trifuging means or element is shown as being in 
the form of a vane member 57 spiraled around 
the Outlet member 24 in intimate edge contact 
there with and extending a suitable distance to 
Wards the casing wall 6. The Outer edge of the 
Wane, of course, does not reach to the Casing Wall, 
leaving sufficient room therebetween for the pass 
ing of an adequate amount of air. The outer 
margin of the vane 5 is rolled down Wardly as 
indicated at 58 to further aid in preventing 
clear sing liquid from passing around the edge of 
the varie towards the outlet passage of the 
cleaner. The centrifuging device 5 may be dis 
posed at any desirable or suitable location along 
the outlet member 24, either below the filter medi 
um 49, or the filter medium 419 may be interposed 
between the spirals of the vane 5. 
With the use of a spiraled vane 5T, it is not 

essential that the stationary fan 45 previously de 
scribed herein also be employed. However, with 
the structure illustrated in Figures 1 to 8 inclu 
sive, it is desirable to utilize some element to hold 
the screen filter 44 down upon the spider 39 in 
sloping position. To this end, an annular mem 
ber 59 having straight downwardly depending 
blades 60 with relatively large apertures there 
between may be substituted for the stationary fan 
45, this element being sufficient to hold the screen 
44 in position and yet not interfere with the pas 
Sage of an adequate, amount of air. 
Of course, if so desired, both the stationary fan 

45 and the spiralled vane 5, may be utilized in 
the same cleaner. 
The operation of the structure shown in Fig 
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tre 9 is substantially the same as that previously 
described herein. 

In Figure 10, I have shown a modified form of 
stationary fan of the character of the aforesaid 
fan 45. In this instance a fan 6 is employed hav 
ing a downwardly extending blade 62 and an up 
wardly extending blade 63. With the use of the 
fan 6, the downwardly extending blade 62 will 
hold the filter screen 44 in position and the up 
wardly extending blade 63 will project into inti-'v, 
mate association with the filter medium 49. Of 
course, both the blade 62 and the blade 63 of 
this stationary fan are so arranged as to impart 
a whirling or centrifuging action to the air and 
cleansing liquid contacting the fan. 

It will therefore be apparent that insofar as 
the stationary fan is concerned, the blades there 
of may be projecting downwardly, upwardly, or 
both, as may be deemed most feasible. 

It will be obvious that the present invention 
may be used in the cleaning of gases other than 
air, and it is so intended. Therefore, where the 
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term "air' is used herein and in the appended 
claims, the same may be construed as including 
air and other gaseous fluids capable of being 
handled in similar manner. 
From the foregoing, it is apparent that I have 

provided a novel apparatus for cleaning air which 
is constructed in an economical and durable 
manner and which is arranged to occupy an ex 
tremely small space and yet perform its function 
with a very high degree of efficiency. It is also 
apparent that the structure, illustrated and de 
scribed herein may be readily taken apart for the 
removal of the accumulated dirt and refilling of 
cleansing liquid. Also, all the structural parts of . 
the cleaner, with the exception of the casing walls, 
are readily removable for repair or replacement. 
I am aware that many changes may be made 

and numerous details of construction may be 
varied through a wide range without departing 
from the principles of this invention, and I, there 
fore, do not purpose limiting the patent granted 
hereon otherwise than is necessitated by the prior 
art. ? 

I claim as my invention: 
1. In an air cleaner, a casing having spaced 

inlet and outlet openings and arranged to Con 
tain a cleansing liquid for comminglement with 
incoming air, Separate filter elements disposed in 
said casing so as to leave an air gap therebe 
tween, and centrifuging means disposed in said 
air gap. 

2. In an air cleaner, a casing having Spaced 
inlet and outlet openings and arranged to contain 
a cleansing liquid for comminglement with in 

5 
inlet and Outlet openings and arranged to contain 
a cleansing liquid for comminglement with incom 
ing air, spaced filter elements in said casing ar 
ranged one in advance of the other so thai, air 
passing from the inlet to the outlet opening must 
pass successively through the filter elements after 
comminglement with cleansing liquid, and cen 
trifuging means between said filter elements to 
separate cleansing fluid from passing air and 
direct the fluid away from the outlet opening. 

5. In an air cleaner, a casing having spaced 
inlet and outlet openings and arranged to con 
tain a cleansing liquid for comminglement with 
incoming air, filter means in said casing above the 
normal level of liquid in said casing and sloping 
down and away from said outlet, and centrifug 
ing means for separating cleansing liquid from 
outgoing air disposed between said filter means 
and the outlet opening and arranged to direct 
Separated liquid towards the portion of said filter 
means farthest from the outlet opening. 

6. In an air cleaner, a casing having spaced in 
let and outlet, openings and arranged to contain 
a cleansing liquid for comminglement with in 
corning air, spaced filter elements in said casing 
disposed so that air must pass through one and 
then through the other, the first of said filter 
elements sloping away from the outlet opening, 
and centrifuging means disposed between said 
filter elements for separating cleansing fluid from 
outgoing air, said centrifuging means being 
graduated in size in accordance with the slope of 
said first filter element. 

7. In an air cleaner, a casing having spaced 
inlet and outlet openings, said casing having a 
liquid Sump positioned sufficiently close to the 
path of air traveling from the inlet to the outlet 
to insure a comminglement of air and sump liquid, 
filter means disposed across the air path above the 
normal level of liquid in the sump, and centrifug 
ing means across the air path arranged to direct 
liquid and air away from a direct path to said 
outlet opening, the parts being arranged in such 
a manner that Sump liquid centrifuged from air 
will return in the path of incoming air to be 
commingled therewith, washed over said filter 
means and again centrifugeq to establish a com plete circulation cycle for sump liquid. 

8. In an air cleaner, a casing having spaced 
inlet and outlet openings, said casing having a 
liquid sump positioned adjacent the path of in 
coming air, baffle means arranged to establish a 
quiet Zone in said sump for the accumulation of 
dirt removed from air, filter means across the 
air path, and centrifuging means associated with 
said filter means for removing entrained sump coming air, separate filter elements disposed in liquid from passing air. 

Said casing So as to leave an air gap therebe 
tween, and centrifuging, means disposed in said 
air gap, said centrifuging means being positioned 
to maintain said air gap by keeping said filter 
elements separated. 

3. In an air cleaner, a casing having spaced 
inlet and outlet openings and arranged to hold a 
cleansing fluid for comminglement with incoming 
air, falter means in said casing in advance of the 
outlet opening and above the normal level of 
cleataing fluid, and centrifuging means between 
said filter means and the outlet opening arranged 
to act on the traveling air, the parts being so 
arranged that cleansing liquid centrifuged from 
outgoing air returns to the path of incoming air 
to be forcibly carried over and wash said filter 
ES 

4. In an air cleaner, a casing having spaced 

9. An air cleaner having spaced inlet and out 
let openings and a liquid sump adjacent the path 
of incoming air, means arranged to remove en 
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trained Sump liquid from outgoing air, and a 
baffle member curved in accordance with the 
passage of air through the cleaner and having an 
imperforate part extending into said sump to 
define a zone of comparative quietude and an open 
part thereabove through which dirt may enter 

depth with the deepest portion beneath the im 
perforate part of the baffle. 

10. In an air cleaner, a casing comprising sep 
arable portions and having spaced inlet and out 
let openings, said casing having a liquid Sump ad 
jacent the path of incoming air, filter means in 
said casing across the air path, a spider holding 
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said zone, said Sump being shaped to vary in . 
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6 
said filter means in position, and centrifuging 
means between said filter means and said outlet. 

11. In an air cleaner for disposition on top of 
a downdraft air intake, a casing comprising Sep 
arable Sections for telescopic aSSociation in Spaced 
relationship to provide therebetween an air inlet 
passage, an outlet conduit for cleaned air extend 
ing through the lower casing section, said lower 
section having a liquid sump therein around said 
outlet conduit, filter means in said casing above 
said sump and in advance of said outlet in the 
path of air traveling through the cleaner, and a 
baffle disposed around said outlet conduit in Said 
casing extending into said sump and arranged to 
provide an opening through which sump liquid 
may be educed by traveling air and also arranged 
to provide a passage adjacent said outlet conduit 
through which dirt removed from the air may 
pass into said Sump. 

12. In an air cleaner, a casing having inlet and 
outlet openings, Said casing also having a slump 
for cleansing liquid adjacent the path of incoming 
air, and a baffle extending into said Sump and of 
such size as to provide an opening between its 
outer edge and the adjacent casing Wall through 
which sump liquid may be educed by air traveling 
over the baffle, said baffle also being arranged to 
provide a dirt passage adjacent that portion of 
the baffle farthest from the inlet which passage 
leads into said sump. . 

13. In an air cleaner, a casing having an inlet 
opening, outlet conduit means extending into 
said casing, said casing having a liquid Sump 
therein adjacent said conduit means, and baffle 
means associated with said liquid Stamp Over 
which incoming air must travel, Said baffle means 
being arranged to provide a passage between it 
self and said conduit means through which dirt 
may enter Said Sump. 

14. In an air cleaner, a casing having an annu 
lar inlet passage, centrally disposed outlet con 
duit means extending into said casing, said casing 
having a liquid Sump therein around said conduit 
means, and an annular baffle associated with said 
sump and disposed around said conduit means 
in such a manner as to leave a passage between 
the body of the baffle and the conduit means 
through which dirt may enter said Sump. 

15. In an air cleaner, a casing having a sub 
stantially annular inlet leading downwardly, out 
let conduit means extending into said casing 
through the bottom thereof, said casing having 
a liquid Sump around said conduit means, and 
baffle means around said conduit means in the 
path of incoming air, said baffle means having 
a part thereof submerged in the initial liquid 
level and a part extending without the initial 
liquid level in spaced relationship to said con 
duit means to provide an opening through which 
dirt may descend into said sump. 

16. In an air cleaner a casing having a sub 
stantially annular inlet leading downwardly, out 
let conduit means extending into said casing 
through the bottom thereof, said casing having 
a liquid sump around said conduit means, and 
baffle means around said conduit means in the 
path of incoming air, said baffle means having 
a part thereof submerged in the initial liquid 
level and a part extending without the initial 
liquid level in spaced relationship to said con 
duit means to provide an opening through which 
dirt may descend into said sump, and said baffle 
means being arranged to provide an opening 
through which sump liquid may be educed by 
incoming air. 
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1. In an air cleaner, a casing having an in 

let and an outlet, said casing having a liquid 
sump therein adjacent the path of incoming air, 
a baffle of a sufficient size to substantially sepa 
rate said sump from the upper region of the 
casing but arranged to provide an opening 
through which Sump liquid may be educed by 
incoming air, said bafile ha ving a central open 
ing through which dirt may enter said sump, and 
guiding means associated with said baffle to 
direct traveling air towards the outer wall of 
said casing. 

18. In an air cleaner, a casing including a pair 
of separable sections for telescopic association in 
spaced relationship to define therebetween an 
inlet passage, outlet conduit means centrally dis 
posed in each of said casing sections also for tele 
scopic association to form an outlet conduit for 
the cleaner, and an inwardly extending packing 
element carrier on the larger of said conduit 
means against which the end of the Smaller of 
sadd means abuts when the casing sections are 
joined. 

19. In an air cleaner, a casing including a pair 
of separable sections spaced to define an inlet 
passage therebetween, an outlet conduit section 
in each of said casing sections, said conduit sec 
tions being arranged for telescopic association 
to form an outlet passage for the cleaner, one 
of said conduit sections carrying a bracket there 
in, and securing means extending from said 
bracket through the other conduit section and 
through the Wall of the opposite casing section 
to hold said casing sections together. 

20. In an air cleaner, a casing including separ 
able sections, Outlet conduit means in each of 
Said sections for telescopic association to provide 
an outlet conduit for the cleaner, One of said 
casing sections having a liquid sump therein 
adjacent said outlet conduit, and a baffle asso 
ciated with said sump and positioned in the 
path of incoming air, said baffle being arranged 
to provide an opening between itself and said 
outlet conduit through which dirt may pass into 
said sump. - 

21. In an air cleaner, a casing having an in 
let, an outlet conduit extending well within said 
casing, said casing having a liquid sump therein, 
filter means disposed above the liquid in said 
Sump, and resilient clamping means engaged 
around said outlet conduit below said filter means 
to support the same above the Sump. 

22. In an air cleaner, a casing having an inlet 
and including separable upper and lower casing 
sections, the lower casing section having a liquid 
sump therein, outlet conduit means in the upper 
casing section, filter means in the upper casing 
section disposed above said liquid slump, and a 
removable spring clamping element engaged 
around said outlet conduit to support said filter 
means above the sump. 

23. In an air cleaner, a casing having an inlet 
and including a pair of separable casing sections, 
an outlet conduit section in each of said casing 
sections for telescopic association to form a com 
plete outlet passage for the cleaner, the lower 
casing section having a liquid Sump therein 
around the respective conduit section, filter 
means in the upper casing section around the 
respective conduit section, and removable spring 
clamping means held in place by the resiliency 
thereof and engaging the conduit section in the 
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upper casing section to support said filter means 
in position. 

24. In an air cleaner, a vertical round Wall s 
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forming the inner side of an annular air inlet 
passage and having its lower edge turned inward 
to reduce restriction, a second vertical round 
wall around the first wall forming the outer side 
of the air inlet passage and curving in below the 
lower edge of the first wall to a horizontal an 
nular corner, the second wall extending down 
below the annular corner and then up to define 
a deep Sump part, and a baffle adjacent said 
corner and overlying said deep slump part. 

25. In an air cleaner, vertical round wall form 
ing one side of an annular air inlet passage and 
having its lower edge turned inward, a second 

5 
vertical round wall around the first Wall forming 
the other side of the air inlet passage and curving 
in below the lower edge of the first Wall to a 
horizontal annular corner, the second wall curv 
ing downwardly from the annular corner and 
then upwardly to define a deep sump part dis 
posed radially of and below said corner, and a 
baffle curving in and up from said corner and 
overlying said deep slump part. 

26. In an air cleaner, a pair of telescopic casing 

7 
sections spaced to provide an annular air inlet 
passage therebetWeen, 

well within the cleaner so the air must descend 
through the inlet passage, ascend through the 
interior of the cleaner and descend again through 
the outlet, a filter mass in the upper casing Sec 
tion, both of said casing walls curving inwardly 
to substantially horizontal position at the lower 
end of the inlet passage to cause the air to 

a downwardly opening 
central outlet conduit for the cleaner extending 

O smoothly take its subsequent upward direction, 
the outer casing wall extending abruptly down 
wardly from its said inward curvature to define 
a deep liquid sump part disposed beneath the 
outer portion of the filter mass, and a baffle 
curved to guide incoming air smoothly upwardly 
extending towards the abrupt change in the 
wall and overlying said deep sump part, said 
baffle" being arranged to provide, an opening near 
the outer casing wall through which sump liquid 
may be educed by air traveling over the upper 
face of the baffle. 
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