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This invention relates to a device for clean 
in air. ‘ 

articularly, the invention is applicable 
to all existing forms of air displacement ap 
paratus, such as internal combustion engines, 
compressors and the like. More particularly, 
the invention is adaptable for use with car 
buretors associated with internal combustion 
engines. 

it is now recognized that air to be mixed 
with certain va ors to form explosive mix 
tures should be ' ree from foreign substances, 
such as dust particles, and if the air is not 
free from all such particles, that the work 
ing parts of the engine are often seriously 
damaged. Such dust particles or foreign 
matter also tend to injure the valves of the 
engine, as well as to score the cylinder walls 
and pistons, resulting in a loss of compres 
sion. One of the chief objections, however, 
to an air cleaner has been that such a cleaner 
imposes considerable resistance to the ?ow 
of air to the carburetor, and thence to the 
engine cylinders, with the result that the en 
gine does not draw in explosive vapors prop 
erly proportioned for e?icient operation. As 
a consequence, the engine would not develop 
its full power output at varying speeds and 
loads imposed on the engine. There are many 
elements that enter into the question of prop 
er air supply admixed with gasoline and de 
livered to the engine cylinders, such as skin 
friction in the passage of the air through 
the pipes. Certain air cleaners build up a 
back pressure, with the result that an engine 
associated therewith will not run properly. 
It is obvious that in the case of hydrocarbon 
or internal combustion engines, the gasoline 
is drawn from the carburetor, in accordance 
with the ?ow of air around the jet of said 
carburetor. 
The present invention has for an object the 

provision of an efficient air cleaner which 
does not, in any manner, interfere with the 
proper working adjustment of a carburetor. 
Another object is the provision of an air 

cleaner in which air restriction at all veloci 
ties is reduced to a minimum. 
Another object is the provision of an air 
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cleaner in which there is no accumulated air 
restrlction at any given velocity of air ?ow. 
Another object is the provlsion of an air 

. cleaner in which the air is thoroughly cleansed 
of all foreign matter. 
Another object ‘is the provision of an air ' 

cleaner providing a slight momentarily in 
. creased air restriction on accelerated veloci 
ties of air ?ow. 
Another object is the provision of an air 60 

cleaner so constructed and formed that the 
relation between resistance to the ?ow of air 
therethrough and the quantity of the air is 
approximately constant. ' 

Other'objects include an air cleaner which ‘65’ _ 
is simple of construction and manufacture, 
highly efficient in use and service and gen 
erally superior to existin forms of cleaners. 
With the above and ot er objects in view, 

the invention consists in the novel and use- 70 
ful provision, formation, construction and 
relative arrangement of parts, members and 
features, all as shown in a certain embodi 
ment in the accompanying drawings, de 
scribed generally, and more particularly 75 
pointed out in the claims. - 
In the drawings: 
Fig. 1 is an elevation of the improved air 

cleaner, shown part1 in section, and partly 
fragmentarily, and i lustrating the construc- 80 
tion thereof; 

Fig. 2 is a sectional View on a reduced scale 
and taken upon the line 2—2 of Fig. 1; and 

, Fig. 3 is a plotted curve showing the re 
sults of depression tests made upon the air 85 
cleaner shown in Figs. 1 and 2. 
Corresponding parts in all the ?gures are - 

designated by the same reference characters. 
Referrin now with particularity to the 

drawings, t e improved air cleaner is desig 
nated as an entirety by A, and of which a 
designates partitioning members, 6 a casing 
0 means for trapping foreign matter, d means 
acting in‘ conjunction with the means a for 
cleansing the air, and means e for directing a 
path of ?ow of the means (1, all of which ele 
ments may be utilized in practising an em 
bodiment of the invention. , 
The casing b may assume any shape or 

form, that in the drawings being substantial- 10° 
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1y square in transverse section, as shown in 
Fig. 2, and the said casing is formed in two 
parts, as shown at 1 and 2. .In this connec 
tion, it will be seen that the part 1 1s elon 
gated and provided with a peripheral head 
3. The part 2, which constitutes a remov 
able base, is provided with a rim ?ange 4:, 
and a port-ion of the casing part 1 below the 
bead 3 is adapted to \be received withln the 
con?nes of the casingpart 2, when the parts 
are in cooperative relation, as illustrated 1n 
Fig. 1. It will be noted that when the parts 
are in said cooperative relation that the rim 
?ange 4 will bear against the bead 3. One 
or more snap catches 5 are adapted to hold 
the two portions of such casing in cooperative 
working relation. In this connection, such 
catch may comprise a member having an in 
herent springlike quality, an adjacent end 
portion of which is secured by suitable means 
6 to the part 1 of the casing, while an op 
posite end portion of such catch is notched 
at 7 so as to engage beneath the rim ?ange 
‘t. The part 1 of the casing has associated 
therewith an outlet tube 8. This tube may 
be secured to the part 1 of the casing in any 
approved manner, such as by welding, as in 
dicated at 9. 
The partitioning members a consists of 

three parts, 10, 10a, and 10b. The part 10 
may comprise in the present instance a tube 
associated with any convenient wall of the 
casing b, as illustrated at 11, and such tube 
is adapted to have communication with the 
air intake tube 12, in fact it being an exten 
sion of tube 12 down into the casing to a 
point near the bottom of the upper portion of 
the vessel. The part 10a comprises a wall 
member spaced from the outer wall 18 of the 
casing, and transversely extending between 
the outer walls 14 and 15 of said casing. 
This wall, 101;, does not extend the entire 
height of the casing, but commences near the 
vessel bottom, as at 17 in the drawings, and 
extends upward about three-fourths the 
height of the casing, terminating at an ele 
vation considerably below the outlet opening 
8 as illustrated at 16, this leaves a clear space 
between the lower end of the wall, 10a, and 
the bottom of the removable base, and also 
a considerable space between the upper end 
and the outlet opening. Adapted to be con 
nected, or otherwise associated, with the 
upper casing part 1 and the baffle wall 10a is 
the member 106, which in cross section re 
sembles an inverted, hollow, truncated 
pyramid. Three of the side walls of said 
member 10?; are joined with the walls of the 
casing part 1 of the secondary casing, while 
one of said walls of said member 106 adjoins 
and contacts with the wall 10a. While the 
lower end of the tube 10, is spaced above the 
base 20, as shown, the said tube extends down 
wards far enough to terminate well down 
into the inverted hollow pyramid portion, 
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which latter forms a liquid holding vessel as 
shown in Fig. 1. 
The means 0 is a ?lter formed of some 

?brous material, which ?brous material ?lls 
all of the space included between the side 
walls of the upper portion 1 of the vessel and 
the periphery of the member 10. That space 
lying between baille wall 10a and outer wall 
13, is, however, not ?lled with the ?brous 
material. Fig. 1 shows this ?ltering mate 
rial included between a lowermost eleva 
tion approximately coincident with the 
uppermost edge of the pyramid-shaped ves 
sel, and an upper limit at an elevation below 
outlet opening 8, but above the upper end of 
ba?ie 10a. To retain said ?brous material 
in position and con?ne it within its upper 
and lower limits, I may provide any suitable 
means, such as the horizontal screens shown 
at- 22, 23 and 24. The screen shown at 22 
would prevent the ?brous material from 
dropping into the pyramidal vessel 20 and 
the screen 28 would hold said ?brous mate 
rial from dropping into the space included 
between the walls 10a and 13. The screen 24, 
in the present instance, has a slight slope 
between the walls of the section 1 of the 
casing. This is in order to hold the ?brous 
material in such a position that there is a 
substantially unrestricted air passage to the 
outlet of said casing. 
The means cl may comprise any suitable 

liquid or ?uid, with which liquid or ?uid, air 
drawn through the said device A is adapted 
to contact. 6. constitutes means of com 
munication or a passageway included be 
tween the wall 10a and the wall 13 of the 
casing, whereby any of the said liquid or 
?uid directed through the ?brous material is 
permitted to ?ow back through the said a 
passageway and into the casing section 2. 
The base member or liquid~holding vessel, 

10b, is provided with an opening 25 through 
which the liquid may flow in either direction, 
so that a rapid ?ow of air through the tube 
10 will set up a pressure which will drive 
some of the liquid out of vessel 10 into the 
external, surrounding reservoir portion, 
thereby increasing the area of the passageway 
for the larger volume of air. Such action 
would cause the level of the outer mass of 
liquid to be raised, so that the static pressure 
of the liquid, counter to the air pressure, will 
increase with the quantity of air ?owing. 
Diminution in the quantity of air passing ~ ‘ 
through the tube 10 would decrease the pres 
sure against the liquid (1 and the static head 
set up by the elevation of the surface of the 
outer mass of liquid, would cause a flow of 
liquid into Vessel 106 through opening 25, ' 
thereby reducing the area of the passageway 
under the end of the intake tube 10. 

If it is desired to give the air a vortex or 
centrifugal movement, I may provide a lou 
vered plate 26. This plate in the present T‘ 
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instance would be included between the mem 
bers 10 and 10a. 
The operation, uses and advantages of the 

device just described are as follows: 7 
Assuming that the outlet tube 8 is asso 

ciated with the intake of a carburetor, the 
said carburetor in turn being connected to the 
intake manifold of an internal combustion 
engine, upon the downstroke of the pistons 
within the cylinders of said internal combus 
tion engine, a. charge of hydrocarbon vapor, 
admixed with air, will be drawn into said 
cylinders. This air drawn into the cylinders 
will be drawn through the inlet tube 12, 
through the tube 10, and outwardly through 
the outlet tube 8, as illustrated by the arrows 
in Fig. 1. However, this air will be washed ‘ 
or cleansed of foreign matter in its passage 
through the cleaner A. This is accomplished 
by ?lling the casing part 2 with some liquid, 
which liquid will be received within the 
member 10?), and likewise between the walls 
10a and 13, when the parts 1' and 2 are in 
cooperative relation, as shown in Fig. 1. The 
end of the tube 10 may or may not be im 
mersed in the liquid within the member 10b. 
When air is directed through the tube 10 it 
will contact with a surface of the liquid and 
force the level of the liquid downwardly, as 
shown at 27, and upwardly of the sides of the 
member 10?). Some of this liquid will be 
forced into the fibrous material constituting 
the ?lter, and the air, by this combined liquid 
and ?lter will be washed, as it were, of foreign 
particles. The liquid, after wetting the 
fibrous material, will be carried upwardly 
within said ?brous material both by capil 
lary action and by the air currents. After the 
?brous material becomes saturated, addi 
tional liquid, entrained with the air, will flow ' 
downwards, falling back into vessel 10?), eX 
cept that which drains into the space between 
ba?ie wall 10a and outer wall 13, which lat 
ter will be caught in the removable base 2, 
and, when conditions require will be restored 
to Vessel 10?) through opening 25. The air 
passing through the ?brous material is con 
stantly washed, the said liquid and moist 
?bres catching the foreign material and al 
lowing it to deposit within the base 2 of the 
casing. If the path of flow of the liquid were 
not continuous, there would be an accumu 
lated back pressure, as the liquid would grad 
ually saturate the ?lter. This, of course, can 
not happen with the present air cleaner, as 
constructed. 
Attention is directed to Fig. 3, which'is a 

graph upon which appears a curve, the abscis 
sas of said graph indicating the air ?ow per 
second, and the ordinates the depression in air 
?ow. This is commonly understood to be wa 
ter depression in inches. The inventor uti 
lized a manometer tube as between the air 
intake and the air outlet, and the depression 
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constants were measured in this manner for 
different air velocities. 

It will be seen that the test showed that the 
slope of the resultant curve is very slight, thus 
indicating that the air cleaner was very e?i 
cient in respect to depression. The. height 
above or depth of immersion of the tube 10 
within the liquid does not change the slope of 
the curve, but only raises its distance relative 
to the origin. This'might be expressed by 
stating that the varying liquid levels do not 
alter'the relations of the variables of the de 
pression of the curve and in which the con 
stant has an approximate direct relation to 
the varied liquid levels. By depression con 
stant, resistance to flow is, of course, meant. 

It is apparent, after considering the con 
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struction of the air cleaner as described, and ‘ 
a consideration of the graph, why this ar 
ticular cleaner operates so efficiently.‘ ur~ 
thermore, by the automatic varying of the 
liquid level within the member 106, it is ap 
parent that when the downstroke occurs in 
either engine or any type of air displacement 
apparatus, such liquid level will effect a slight 
momentary increased restriction to the path 
of air flow, and thus allow any carburetor 
with which said device is associated to func 
tion with maximum efficiency on accelerated 
loads. In other words, by varyin this liquid 
level it is possible to introduce w at may be 
termed an inertia effect. Assumin that the 
device is utilized in conjunction w1th a car 
buretor, which carburetor is associated with 
an internal combustion engine, if the carbu 
retor does not utilize a dashpot, the sudden 
air ?ow past the nozzle of the carburetor will 
not draw a sufficient amount of the volatile 
hydrocarbon, due to inertia of the hydrocar 
bon liquid. By the method just mentioned, 
however, this inertia effect is overcome, so 
that the carburetor may function properly. 

It is also to be understood that during op 
eration of this device the amount of liquid 
delivered through the opening 25 into the air 
stream passing through the cleaner is depend 
ent upon the static head maintained by the 
column of liquid in the passageway e. The 
level of liquid in said passageway depends 
upon the resistance produced in the contact 
material. Said resistance produces a depres 
sion on the air outlet side of the contact mate 
rial. As the upper portion of the contact 
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material above the top of the baffle 10a con- ‘ 
tains very little liquid substantially the 
depression at the outlet is applied at the top 
of the passageway e. By this action the re 
sistance of the contact material indirectly 
through the depression which it creates at 
the outlet of the cleaner determines the liquid 
level in the passageway e. As previously 
stated, the level of the liquid ‘in said passage 
‘way and the static head thereby created on 
the opening 25 determines the amount of liq 
uid delivered through said opening. It is, 
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therefore, evident that upon the delivery _of 
an amount of liquid to the contact materlal 
which causes an appreciable resistance there 
in, the increased de ression created at the 
outlet raises the liquid level in the'passage 
way e and reduces the amount of liquid de 
livered into the air stream. In this manner 
means are provided for regulating the de 
livery of liquid to the contact material by 
the pressure at an intermediate zone thereof 
whereby the effective area ' for air_ ?ow 
through the contact material varies in ac 
cordance with the rate of air ?ow there 
through, it being previously explained that 
the eiiective area for air ?ow is dependent 
upon the amount of liquid delivered to‘the 
contact material. It is to be understood that 
the liquid level in the passageway 6 does not 
directly determine the static head of liquid 
acting upon the opening 25. The action 1s 
indirect. Due to liquid from the removable 
base 15 of the casing being drawn up into 
the passageway e by the depression therein, 
the liquid level is lowered. The head of 

. liquid acting upon the opening 25 is there 
fore dependent upon the liquid level in the 
passageway e. 

I do not intend by this device in any man 
ner to complicate the problems of correct car 
buration, but this device aids the action of 
the carburetor in the manner just outlined. 

If any accumulated back pressure occurred 
in the air flow throu h the cleaner, it is evi 
dent that the slope ot the curve on the graph 
would change, and that such slope would be 
come more abrupt. Accumulated back pres 
sure would become reater as the velocity of 
air flow increases. t will be seen that in the 
present air cleaner there is no accumulated 
back pressure for different air ?ows. This is 
a point of great importance. I attribute the 
fact that there is very little increased back 
pressure in the air ?oW'to the fact that air 
passing through the member 10 has a direct 
impingement upon the surface of the liquid 
within the member 10?), which will force the 
liquid level farther below the mouth of the 
member 10, as illustrated in Fig. l; and to the 
fact that the liquid is then forced upwardly, 
so that it follows the path of air flow through 
the ?lter, it being, of course, realized that 
capillary attraction will likewise cause the 
liquid to rise within said ?lter, and this liquid 
is allowed to ?ow back into the casing section 
2 through the passage 6. In other words, I 
have a closed circuit for the ?ow of the liquid. 
In this manner the integrity of the liquid is 
preserved, with the. result that no attention 
is necessary to the replenishment of liquid or 
fluid of any character after the said liquid 
or fluid has been placed within the part 2 
of the casing. It has been found that an in 
ternal combustion engine utilizing one of the 
present air cleaners is efficient at all speeds 

r and loads. 
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It is obvious that various changes and 
modi?cations and variations may be made in 
practising the invention in departure from 
the particular showing of the drawings, with 
out departing from the true spirit of the in 
vention. 
Having thus disclosed my invention,Iclaim 

and desire to secure by Letters Patent: 
1. In a device of the character disclosed a 

two~part casing, one of said parts'being tele 
scopically received within the other part and 
slightly spaced from said other part, a ba?e 
wall within the casing, an air intake pipe 
within the casing, a ?lter con?ned in part be 
tween said ba?le wall and said air intake 

- pipe, and an air outlet pipe for said casing, 
said casing being adapted to con?ne a liquid 
whereby passage of air through the air intake 
pipe will contact with said liquid to raise the 
liquid into the ?lter, return of a quantity of 
said liquid being between said ba?ie wall and 
the casing. 

2. In a device of the character disclosed, a 
casing, an air intake pipe having an outlet 
within the casing, said casing being formed 
'with an air outlet, said casin being adapted 
to confine a body of liquid 3(l1?C6I1t the outlet 
of the air intake pipe, a ?lter interposed be 
tween the outlet of the air intake pipe and 
the air outlet of the casing, and means out 
of the path of air ?ow to the ?lter for direct 
ing liquid flow in said ?lter to the body of 
liquid. 

3. In a device of the character disclosed, a 
casing having a removable base, an air in 
take member in part received within the 
casing, a wall within the casing and spaced 
from the intake member, a base member se~ 
cured to said wall and having an opening 
therein; a ?lter within the said casing being 
provided with an air outlet spaced from the 
?lter, said removable base being adapted to 
con?ne a body of liquid to in part be passed 
through said opening in the base member; 
air in its passage through said air intake ' 
member contacting with the surface of said 
liquid to in turn cause passage of the liquid 
through said ?lter, ?ow of liquid from said 
?lter being in part between the said wall and 
casing and out of the path of air ?ow. 

4. A device of the character disclosed, casing including a separable base adapted to 
con?ne a body of liquid, said base being po 
sitioned with respect to the casing so as to 
form a liquid seal therewith, a portion of i’ 
the. surface of the liquid being open to at 
mospheric pressure, an air intake tube hav 
ing an outlet end within the casing, said 
outlet end being adjacent the body of liquid, 
a battle within said casing and extending into 
the liquid, and a filter between the air intake 
pipe and said ba?ie, said casing being pro 
vided with an air outlet above the ?lter. 

5. In a device for cleaning air, a casing 
?ltering material positioned in the casing, 
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means therein whereb there may be a con 
tinuous ?ow path of air into and out of said 
vcasing, said casing being formed to house 
a liquid, means 'wlthin said casing whereby 
said liquid may have a given ?ow path 
therein, said means being ormed to cause 
the liquid ?ow path and air ?ow path to 
coincide through a portion of the ?ltering 
material and then to cause the liquid to ?ow 
in a ath separate from the air ?ow path as 
the a1r continues its ?ow through additional 
?ltering material. \ 

6. In a device of the character disclosed, a 
casing, an air admission tube within said 
casing, a ?lter in part surrounding said air 
admission tube, said casing being formed 
with an air exit from said ?lter, a baffle sepa 
rating a portion of said ?lter from said cas 
ing, said casing being adapted to house a 
liquid whereby when air is passed through 
the inlet tube said air contacts with said 
liquid for passage of said liquid and air into 
said ?lter, the ba?ie separating the ?lter from 
the casing providing a passage-way for re 
turn of the liquid from the ?lter. 

7. In a device of the character disclosed, 
a casing, an air outlet therefrom, an air in 
take tube within said casing, a ba?ie separat-v 
ing a zone of said casing, a ?lter within said 
casing between the baffle and the intake tube 
and surrounding in part said tube, said cas 
ing being adapted to house a liquid, air in 
its passage through the intake tube contact 
ing with the liquid within-said casing for 
passage in part through said ?lter toward 
the outlet of the casing, and means forcaus 
ing a whirl in said combined air and liquid 
prior to passage thereof into said ?lter. 

8. A device of the character disclosed, a 
casing, a removable base spaced at one part 
thereof from said casing and adapted to form 
a liquid seal therewith, a ba?ie wall within 
the casing, a vessel positioned in the casing 
and forming a part thereof, an air inlet tube 

' extending through the casing to a zone ad 
jacent the vessel, and a ?lter between the 
ba?‘le and the air inlet tube. 

9. In a device of the character disclosed, 
a ?lter with air inlet and air outlet means, 
means admitting a liquid to an air stream 
passing through said ?lter adjacent the air 
inlet, means whereby the liquid is caused to 
pass out of the air stream at an intermediate 
zone of the ?lter, and means independent 
from the air stream for removing the liquid 
from said zone. 

10. In a device of the character disclosed, 
a ?lter, said ?lter being provided with air 
inlet and air outlet means, means adjacent 
the air inlet admitting a liquid to an air 
stream passing through said ?lter, said ?lter 
provided with means effective to substan 
tially reduce the velocity of the air stream 
carrying the liquid at an intermediate zone 
of the ?lter whereby the liquid separates 
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from the air stream, and means independent 
from the air stream for removing the liquid 
from said zone. 

11. In a device of the character disclosed, 
a ?lter, said ?lter being provided with air 
inlet and air outlet means, means adjacent 
the air inlet admitting a liquid to an air 
stream passing throu h said ?lter adjacent 
the air inlet, means e ective to substantially 
reduce the resistance to air ?ow at an inter 
mediate zone of the ?lter whereby the liquid 
separates from the air stream, and means in 
dependent from the air stream for removing 
the liquid from said zone. ' 

12. In a device of the character disclosed, 
a ?lter being provided with an air inlet and 
air outlet means, and means admitting a 
liquid to an air stream passing through said 
?lter adjacent the air inlet, the cross section 
al area of the ?lter in the direction of ?ow 
being materially increased at an intermediate 
zone whereby the liquid is released from‘ the 
air stream. 

'13. In a device of the character disclosed, a 
?lter provided with air inlet and air outlet 
means, said means being adapted to provide 
for air ?ow in an upward direction through 
said_?lter, means for admitting a liquid to 
the‘ air stream passing through said ?lter, 
means effective to substantially reduce the 
velocity of the air stream at an intermediate 
zone of the ?lter, and an outlet means pro 
vided for the removal of liquid which sepa 
rates from the. air stream due to the reduc 
tion in velocity. 

14. An air cleaner comprising a casing, a 
casing section positioned at the bottom of 
said casing, said casing section being adapted 
to contain liquid at a predetermined depth, 
a liquid vessel positioned in the casing, means 
for communication between the casing ‘sec 
tion and the liquid vessel whereby liquid 
may ?ow into said vessel, an air inlet tube 
extending into the casing and having its in 
ner end terminating adjacent the liquid ves 
sel, an air outlet from the casing, ?ltering 
material positioned in the casing between the 
outlet and the inner end of the air inlet tube, 
and means forming a liquid return passage 
way from an intermediate zone of the ?lter 
ing material to the liquid vessel. 

15. An air cleaner comprising a liquid con 
taining vessel, means for delivering liquid 
thereto, an air inlet tube having an end posi 
tioned adjacent the liquid level in the vessel, 
means forming an air passage~way extending 
upwardly from said vessel, means effective to 
produce a resistance to air flow in a portion 
of said passage-way whereby an air flow of 
comparatively low velocity through the air 
inlet tube is e?ective to 11ft liquid through 
said portion of said passage-way, said pas~v 
sage-way being formed beyond said portion 
to lower the resistance to the air ?ow where 
by the liquid may separate from the air, and 
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means whereby the liquid may drain from 
the separation zone. 

16. A device as set forth in claim 15, in 
which the means effective to produce a re 
sistance to air ?ow is contact material dis 
osed in the passage-way and extending 

downwardly into close proximity to the nor 
mal 1i uid level in the vessel. 

17. device as set forth in claim 15, in 
which the means e?ective to produce a re 
sistance to air ?ow is means to subdivide said 
passage-way into a glurality of small pas~ 
sages whereby liqui brought into contact 
therewith forms an increased resistance to air 
?ow in the passage-way. 

18. An air cleaner of the character dis 
closed comprising a casing, contact material 
disposed therein, air inlet and outlet means 
for the casing, means for delivering liquid 
to the contact material, the liquid forming in 
conjunction with the contact material, re 
sistance producing means to air ?ow, and 
means providing for regulating the delivery . 
of liquid to the contact material by the pres 
sure at an intermediate zone thereof, where 
by the effective area for air ?ow through the _ 
contact material varies in accordance with 
the rate of air ?ow therethrough. ' 
In testimony whereof, I have signed my 

name to this speci?cation. 
WALTER CQWILSON. 

Leeann 


