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[57] ABSTRACT 

A centrifugal separator is shown, including a collector 
tube that is large enough to fit over the top end of a 
vertically extending engine air intake stack to provide 
a moisture collecting chamber between the walls of 
the stack and tube; a stack cap base member with a 
central opening connected to the tube and walls with 
air intake openings therein flaring outwardly from the 
central opening; a cover member mounted over the 
base member to form a chamber therebetween; and a 
plurality of spaced, tangentially directed vanes 
mounted in the chamber between the intake openings 
and central opening. 

7 Claims, 3 Drawing Figures 
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MOISTURE REMOVING STACK CAP FOR ENGINE 
AIR INTAKES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to devices for remov 

ing moisture from the air, and more particularly relates 
to a stack cap having vanes positioned to rotate the air 
passing downwardly through a collector tube, to 
thereby centrifugally force the moisture outwardly 
against the walls of the tube for collection and disposal. 

2. Description of the Prior Art 
Many vehicles employing internal combustion en 

gines, such as farm tractors, highway trucks and earth 
moving equipment, employ heavy-duty air cleaners to 
separate and ?lter dirt from the air being drawn into 
the engine. In many applications, the air is drawn into 
the air cleaner through a vertically extending stack hav 
ing an open top end. It has been common practice to 
provide a cap for mounting on the stack to prevent rain 
or snow from entering the stack, while permitting a free 
flow of air to the stack opening. In some instances, the 
stack cap has been provided with screens or separating 
devices designed to remove some dirt from the air be 
fore it reaches the primary ?lter. An example ofa stack 
cap performing a centrifugal pre-cleaning function is 
shown in the Takashi Araki U.S. Pat. No. 3,552,102 
that issued Jan. 5, 1971. In the Araki patent, the air en 
ters the stack cap chamber through ?ns, causing it to 
swirl within the chamber. Centrifugal force causes the 
heavier dirt particles to be thrown upwardly and out~ 
wardly into a collecting chamber, while the main, now 
cleaner air stream passes downwardly into the air in 
take stack. Other patents showing similar structures are 
Donaldson U.S. Pat Nos. 1,641,746, Cresswell 
2,304,778, Kegerreis et a]. 1,934,311, and Russell 
2,417,130. In all of these prior art patents, the air en 
ters the bottom of a dome-like structure through a plu 
rality of fins that cause the air to swirl around the inter 
ior of the dome. The heavy dirt particles are thus 
thrown outwardly so that they can be collected. The 
clean air is drawn to the center and from there flows 
downwardly through a vertical tube. 
The structures of these prior art patents do not com 

pletely remove water particles from the air stream dur 
ing heavy rainfall conditions. Although the dome will 
prevent most of the rain water from entering the stack, 
some water will always be carried into the stack. This 
moisture-laden air may interfere with combustion or 
may degrade the performance of the air ?lter. Al 
though the structures shown in the above-identi?ed pa 
tents will remove dirt particles from the air, they will 
not remove any signi?cant amounts of moisture. 
Some of the prior art systems as described above, 

have been modi?ed to separate moisture from the air 
by placing a set of spirally arranged ?ns within the 
stack or an extension thereof. The spiral ?ns within the 
tube cause the air to swirl so that the moisture impinges 
and collects on the interior of the tube. The problem 
with the vaned tubes has been the excessive cost of pro 

. duction and some undesirable increase in restriction to 

air flow through the tubes. 

SUMMARY OF THE INVENTION 

The present invention provides a new and unique 
form of stack cap having simple, effective and inexpen— 
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2 
sive means of removing moisture from the air, without 
signi?cantly reducing air flow. The stack cap includes 
a dome-like cover and a base member forming a cham~ 
ber therebetween. The base member has a central 
opening to which is connected a collector tube. The 
collector tube is designed to ?t over the top of a stack 
and is sufficiently large to provide a collecting chamber 
between the stack and the collector tube. The base 
member is provided with air intake openings, and a plu 
rality of spaced, air directing vanes are mounted in the 
chamber in a generally tangential relationship with re 
spect to the central opening. Air is drawn by the engine 
through the intake openings, past the vanes and down 
wardly through the collector tube and stack. The vanes 
direct the air so that it enters the collector tube tangen 
tially and thus rotates downwardly through the tube. 
Centrifugal force causes moisture particles in the air 
stream to impinge on the walls of the collector tube, 
from where it drains downwardly into the collecting 
chamber. The collecting chamber is provided with a 
drain opening. The central column of air from which 
moisture has been removed passes downwardly 
through the stack into the air cleaner and engine. Tests 
have shown that this system is very ef?cient in remov 
ing excess moisture from the air stream and that the 
vanes offer very little restriction to air flow. Further, 
when compared with the vaned tubes, the cost of man 
ufacturing the present system is reduced by about 50 
percent. Therefore, in summary, the present invention 
provides equal or improved performance as compared 
to the vaned tubes, is considerably lower in cost than 
the prior art system and causes considerably less re 
striction to air flow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view in side elevation ofa moisture remov 
ing cap mounted on a typical air cleaner air intake 
stack, portions thereof being broken away and shown 
in section; 
FIG. 2 is an enlarged sectional view taken along line 

2-—2 of FIG. 1, portions thereof being broken away; 
and 
FIG. 3 is a sectional view taken along line 3-3 of 

FIG. 1, portions of the background structure having 
been removed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, wherein like refer 
ence numerals are used throughout the several views to 
indicate like elements of the invention, there is dis 
closed in FIG. 1 an air cleaner 10 having a cylindrical 
body with an air intake tube 11 at the upper end and 
an air outlet tube 12 in a side wall thereof. Mounted 
within the air cleaner 10 is a cylindrical ?lter element 
13. Air outlet tube 12 would be connected to the air in 
take of an internal combustion engine. The air would 
be drawn by the engine through tube 1 l, ?lter element 
13 and tube 12. 
Connected to air intake tube 11 is a vertically ori 

ented, cylindrical intake stack 14. In the preferred em 
bodiment, air intake stack 14 is in the form of a cylin 
der. Mounted over the top end of stack 14 is a collector 
tube 15, also in the form of a cylinder. Tube 15 has a 
larger cross-sectional dimension or diameter than the 
corresponding dimension of stack 14 thereby providing 
an annular moisture collecting chamber 16 between a 
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bottom portion of tube 15 and stack 14. Chamber 16 
is an annular chamber having an inwardly sloping bot 
tom wall 17 with a drain opening 18 therein. The inner 
edge of bottom wall 17 is clamped or otherwise secured 
to the outer wall of stack 14. A plurality of spacer 
members 19 are mounted between tube 15 and stack 
14 to maintain the coaxial alignment. 
Mounted on the top end of collector tube 15 is a 

stack cap 20 having a base member 21 and a cover 
member 22. In the preferred embodiment, base mem 
ber 21 and cover member 22 are molded from a suit 
able thermoplastic material. Base member 21 includes 
a tubular mounting ?ange 23 de?ning a central opening 
24. Mounting ?ange 23 extends over the top of collec 
tor tube 15 and is secured thereto by means of a band 
25. Central opening 24 has approximately the same di 
ameter as the interior diameter of tube 15 so that 
smooth air ?ow into the tube is insured. 
Base member 21 also includes a funnel-shaped wall 

21a, ?aring upwardly and outwardly from central open 
ing 24, and terminating in a peripheral, horizontally ex 
tending portion 21b. Portion 21b is circular in shape. 
Wall 21a and portion 21b are formed to have a large 
plurality of openings 26 therein, the openings 26 form 
ing a screen-like air intake portion around the entire 
base member. Extending downwardly from the outer 
edge of portion 21b is cylindrical wall 27 having a bot 
tom edge extending below the level of openings 26. 
Wall 27 acts as a shield to prevent rain and snow from 
directly entering openings 26. 
Cover member 22 is a dome-like structure having a 

horizontally extending peripheral ?ange 30, circular in 
shape, positioned over portion 21!). As best shown in 
FIG. 1, base member 21 and cover member 22 thus de 
fine an air ?ow chamber 31 within the stack cap 20. 
A plurality of air directing vanes 32 are mounted 

within chamber 31. Each of the vanes 32 has a ?at, hor 
izontally extending connector portion 32a and a verti 
cally extending, planar blade portion 32b. In the pre 
ferred embodiment, eight vanes 32 are evenly spaced 
around the periphery of chamber 31 with the connec 
tor portion 32a of each positioned between portion 21b 
and ?ange 30. The connector portions 32a are friction 
ally retained in a predetermined position therebetween 
by rivets 33 extending therethrough. When portion 21b 
and ?ange 30 are riveted together with the connector 
portions therebetween, some slight deformation of the 
parts occurs to retain the vanes in predetermined posi 
tions. 
The blade portions 32b each lie in a separate vertical 

plane that extends generally tangentially with respect 
to the central opening 24. Each blade portion 32b has 
an upper edge positioned closely adjacent the cover 
member 22 and a lower edge psoitioned closely adja 
cent base member 21 and openings 26. In this embodi 
ment, each blade portion 32b has a vertical innermost 
edge positioned between the intake openings 26 and 
the central opening 24. Vanes 32 are preferably con 
structed from plastic, but could be constructed from 
metal as well. Further, vanes 32 could be molded to the 
inner surface of either cover member 22 or base mem 
ber 21 without departing from the invention. 

It is noted that cover member 22 has an outwardly 
and downwardly extending lip 34 depending from 
?ange 30. Water running from off the top of cover 
member 22 thus normally drains off the bottom edge of 
lip 34 without coming in contact with wall 27, and a 
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4 
sufficient distance away from air intake openings 26 so 
as not to be entrained in the incoming air stream. It is 
further noted that portion 21b and ?ange 30 are spaced 
apart between the connector portions 32a a distance 
corresponding to the thickness of the connector por 
tions. Therefore, some air can enter chamber 31 be 
tween them as well as through openings 26. 
During engine operation, air is drawn inwardly 

through openings 26 at a relatively high velocity. The 
air is directed by the vanes so that the air stream leav 
ing each vane enters opening 24 and tube 15 generally 
tangentially with respect thereto. Because the air is 
traveling at a high velocity, the vanes cause it to swirl 
or rotate as it passes downwardly through tube 15. This 
rotation of the air stream causes a centrifugal force to 
be applied to any water droplets or other moisture par 
ticles being carried by the air stream. The moisture par 
ticles are thrown outwardly and impinge on the inner 
wall of collector tube 15, where they collect and drain 
downwardly into collecting chamber 16. The collected 
moisture drains to atmosphere through opening 18. 
The air stream from which the moisture has been re 
moved thus enters stack 14 leading to air cleaner 10. 
Some varients in the positioning and form of the vanes 
32 can be permited without departing from the inven 
tion. The function of the vanes is to direct the air 
stream tangentially into the central opening so that the 
air stream and moisture carried thereby immediately 
impinge upon the inner wall of collector tube 15. Be 
cause of the high velocity swirling action and because 
the air immediately impinges upon the top end of the 
tube 15, only a relatively short section of collector tube 
15 is required to effectively separate moisture from the 
air stream. My invention is defined in the following 
claims. 
What is claimed is: 
1. In a moisture removing stack cap having a collec 

tor tube adapted to be mounted over a vertically ori 
ented engine air intake stack, said stack cap including 
a base member having a central opening connected to 
one end of said tube and a wall ?aring outwardly from 
said central opening with air intake openings therein 
and terminating in a peripheral edge, and further in 
cluding a cover member having a peripheral edge con 
nected to the edge of said base member, forming a 
chamber between said base member and cover member 
permitting air to flow from said air intake openings 
through said chamber to said tube, the improvement 
comprising; a plurality of spaced, air directing vanes 
secured to said stack cap in said chamber and posi 
tioned between said air intake openings and said cen 
tral opening to rotate the air as it passes into and down 
wardly through said collector tube thereby causing 
moisture in the air to impinge on and ?ow down the 
walls of said tube to separate the moisture from the air 
stream, said peripheral edges having mating ?anges, 
and said vanes each having a connector oortion se 
cured between said ?anges and a blade portion extend 
ing therefrom toward said central opening. 

2. The apparatus of claim 1 wherein each of said 
blade portions lie in a plane extending generally tan 
gentially with respect to said central opening. 

3. The apparatus of claim 2 wherein said blade por 
tions each have an upper edge positioned closely adja 
cent said cover member and a lower edge positioned 
closely adjacent said base member. 
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4. A moisture removing stack cap adapted to be 
mounted over a vertically oriented engine air intake 
stack, comprising: 

a. a collector tube adapted to ?t over the top end of 
a stack to provide an annular chamber between the 
walls of the tube and stack; 

b. a stack cap base member having a central opening 
connected to the top end of said tube, and a wall 
?aring outwardly from said central opening, said 
wall having air intake openings, therein and termi 
nating in a peripheral ?ange; 

c. a dome-like stack cap cover member having a pe 
ripheral ?ange positioned over the ?ange of said 
base member, forming an air ?ow chamber be 
tween said base member and cover member; 

(1. a plurality of spaced, air directing vanes each hav 
ing a connector portion positioned between said 
?anges and a blade portion extending therefrom 
toward said central opening; and 

e. means for tightly securing said ?anges together to 
retain said connector portions of said vanes there 
between, said vanes being positioned to cause said 
air to rotate as it passes into and downwardly 
through said collector tube thereby causing mois 
ture in the air to impinge on and ?ow down the 
walls of said tube to separate the moisture from the 
air stream. n 

5. The apparatus of claim 4 wherein said blade por 
tions are generally tangentially positioned with respect 
to the central opening. 

6. A moisture removing stack cap for a vertically ori 
ented, cylindrical engine air intake stack, comprising: 

a. a cylindrical collector tube having a larger cross 
sectional dimension than the stack; 

b. means mounting said collector tube with a bottom 
portion thereof extending over a top end of said 
stack, providing an annular moisture collecting and 
discharging chamber between said tube and said 
stack, a top portion of said tube extending above 
said stack; 

0. a stack cap base member, mounted on a top end 
of said tube, having a central opening over said 
tube and wall ?aring upwardly and outwardly from 

_ said central opening, said wall having air intake 
openings therein and terminating in a peripheral 
?ange; 

d. dome-like stack cap cover member having a pe 
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6 
ripheral ?ange positioned over the ?ange of said 
base member, thereby forming an air ?ow chamber 
between said base member and cover member; 

e. a plurality of air directing vanes each having a ?at 
horizontally extending connector portion posi 
tioned between said ?anges, and a vertically posi 
tioned blade portion extending therefrom toward 
said central opening in a plane generally tangential 
with respect to said central opening, said vanes 
being evenly spaced around the periphery of said 
stack cap; and 

f. means for tightly clamping said ?anges together to 
frictionally retain said connector portions of said 
vanes therebetween, said vanes causing said air to 
rotate as it passes into and downwardly through 
said collector tube thereby causing water into the 
air to impinge on the walls of said tube and ?ow 
downwardly into said annular chamber. 

7. A moisture removing stack cap having a genrally 
cylindrically shaped collector tube with ?rst and sec 
ond end portions, said ?rst end portion being adapted 
to be mounted over a vertically oriented engine air in 
take stack, said second end portion extending vertically 
upwardly when mounted and having a smooth interior 
cylindrically shaped wall surface extending to an upper 
end of said tube, said stack cap including a base mem 
ber having a central opening of approximately the same 
diameter as the interior diameter of said tube, means 
connecting said upper end of said tube directly to an 
edge of said central opening to provide a smooth air 
?ow path into said tube, said base member further in 
cluding a wall ?aring outwardly from said central open 
ing with air intake openings therein and terminating a 
peripheral edge, and said stack cap including a cover 
member having a peripheral edge connected to the pe 
ripheral edge of said base member, forming a chamber 
between said base member and cover member permit 
ting air to ?ow from said air intake openings throug 
said chamber to said tube, a plurality of spaced air di 
recting vanes secured to said stack cap and positioned 
in said chamber between said air intake openings and 
said central opening to rotate the air as it passes into 
and downwardly through said collector tube thereby 
causing moisture in the air to impinge on and ?ow 
down the smooth interior wall surface of said tube to 
separate the moisture from the air stream. 

* * >l< =l= * 


