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To all whom it may concern: 
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Be it known that we, CHARLEs R. SHORT 
and ARTHUR L. CASH, a subject of the King 
of Great Britain, and a citizen of the 
United States, respectively, and residents 
of Detroit, county of Wayne and State of 
Michigan, have invented certain new and 
useful Improvements in Air-Cleaning De 
vices, of which the following is a full, clear, 
concise, and exact description. Such as will 
enable others skilled in the art to which 
the invention relates to make and use the 
same, reference being made thereinto the ac 
companying drawings, which form a part 
of this specification. 
Our invention relates to air cleaning de 

vices designed for use in connection with 
internal combustion engines to prevent the 
entrance of dust or dirt into the carbureter, 
and from thence into the working cylinder 
of the engine; and particularly to air 
cleaning devices of the centrifugal type and 
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in which the flow of air through the same 
is unobstructed as by the use of screens, 
or by the presence of a body of water 
through which the air flows, as has hereto 
fore commonly been the case in air cleaning 
devices. Such air cleaning devices are used 
extensively with tractors designed for use 
in hauling agricultural machinery, in which 
service the dust present in the air causes 
abrasion of the pistons and cylinders, and 
a rapid wearing out of the engine, if it is 
permitted to pass through 
and into the same. 
The object of our invention is to 

the carbureter 

rovide 
an improved air cleaning device of the cen 
trifugal type which will be simple in con 
struction and effective for the purpose of 
separating dirt from the air which passes 
through the same and to the carbureter; the 
said device having features of construction 

SO 

and operation whereby the dirt is more ef 
fectively separated from the air, and a 
cleaner supply of air secured for the car 
bureter of the engine, than has heretofore 
commonly been the case. 
Our invention is illustrated in its pre 

ferred form in the drawing accompanying 
and forming a part of this specification; 
altho it will be appreciated that the draw 
ing is for illustrative purposes only, and 

for the purpose of enabling our invention 
to be clearly understood; and that our in 
vention includes all such variations and 
modifications of the particular embodiment 
thereof illustrated as come within the scope 
of the concluding claims. 

Referring now to the drawing wherein 
the preferred embodiment of our invention 
is illustrated; . 

Figure 1 is a view showing an internal 
combustion engine in outline, and in side 
elevation, the same being equipped with 
our improved air. cleaning device. 
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s 
Figure 2 is a view showing the engine 

and air cleaning device in elevation, and as 
seen from a position to the left of Figure 1. 

Figure 3 is a view showing the lower end 
of the air cleaning device in section and 
upon a larger scale than in Figure 1. 

Figure 4 is a view showing a section 
upon a transverse plane indicated by the 
line 4-4, Figure 3. 
Figure 5 is a view showing a section 

upon a transverse plane indicated by the 
lines 5-5, Figure 1, and upon a larger 
scale than in said figure. 

Referring to the drawing, reference nu 
meral. 6 designates in a conventional man 
ner an internal combustion engine of any 
kind or type to which combustible mixture 
is supplied through an inlet manifold 7 
leading from a carbureter 8 of any pre 
ferred form. The engine as shown is pro 
vided with a fan 9, the purpose of which is 
to cause air to flow past the engine to there 
by cool or assist in cooling same, as is 
usual in internal combustion engine prac 
tice, the fan being driven from the crank 
shaft 10 through a suitable belt, 11. 
Our improved centrifugal air cleaning 

device comprises a casing 12 which is pref 
erably of approximately circular form in 
cross-section, and which casing is shown as 
arranged in an inclined position with its 
inlet end 13 located adjacent the fan 9, so 
that the fan will tend to force air into the 
casing under slight pressure. The inlet end 
of the casing is preferably provided with a 
flaring or funnel shaped portion 14 sur 
rounding the same, to thereby collect air 
from the stream of air established by the 
fan and direct the same into the casing of 
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separated from the air by centrifugal ac 
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the cleaner; the action of the funnel being 
in the nature of a scoop to increase the Sup 
ply of air to the casing of the cleaner, and 
to cause the air within the casing to be at 
a pressure slightly greater than the pres 
sure of the surrounding atmosphere. 
wish here to distinctly state, however, that 
our improved air cleaner is capable of use 
in positions in which its inlet end is not lo 
cated adjacent a cooling fan, or even with 
engines in which such a fan is not used; the 
flow of air through the casin 
circumstances being due entirely to the suc 
tion action of the engine, whereas when the 
casing is so arranged that the fan creates a 
flow of air thereinto an increased flow of 
air due both to the action of the fan and to 
the suction of the engine is secured. 
The particles of dust, grit and other for 

eign matter which are carried thereinto with 
the stream of air entering the casing 12 are 
tion, such action being due to rotary mo 
tion imparted to the stream of air as it 
flows through the casing and as the result of 
which motion the particles of foreign mat 
ter are thrown to the outer portion of the 
body of air in accordance with well known 
physical phenomena. 
The rotary motion above referred to is 

imparted to the stream of air flowing 
through the casing by a spirally arranged 
member 15 illustrated as in the form of a 
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partition, altho said member need not ex: 
tend entirely across the interior of the cas 
ing, and which member preferably extends 
throughout a part only of the length of the 
casing 12 in the form of our invention illus 
trated and thus provides a chamber 16 be 
tween the inner end of the spirally arranged 
partition and the outer and discharge or 
outlet end of the casing. This whirling mo 
tion of the air may be increased by the use 
of spiral or inclined baffles 17 located with 
in E. flaring funnel shaped inlet portion 14 
of the casing, altho in many cases the spiral 
partition 15 will be found sufficient to im 
part sufficient rotary motion to the air to 
secure the separation of foreign matter 
therefrom by centrifugal action. . 
The casing 12 is provided with an open 

ing or slot 18 extending longitudinally of 
the same and preferably throughout the en 
tire length thereof, said slot being shown 
as provided by causing the side edges of the 
sheet of metal from which the casing 12 is 
formed to overlap one another, as best 
shown in Figure 5, and by spacing said side 
"edges apart from one another. The rotary 
motion imparted to the stream of air flow 
ing through the casing causes the particles 
of dust and other foreign matter to move to 
the outside of the mass of air by centrifugal 
force, as said particles are heavier than the 
air, and, as the body of air continues to ro 
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tate within the casing, said particles pass 
out through the slot 18; such action being 
materially enhanced by the presence of the 
chamber 16 of considerable volume within 
the casing and within which chamber the 
body of air is in rotary motion, and along 
which chamber the opening or slot 18 ex 
tends throughout the entire length thereof 
in the embodiment of our invention illus 
trated. The separation of the dust parti 
cles from the stream of air flowing through 
the casing is also materially assisted and a 
cleaner supply of air secured because of the 
fact that the fan 9 is continuously forcing 
air into the casing, thus tending to main 
tain the air therein under slight pressure; 
which fact, in connection. with the increased 
flow due to the fan, causes or tends to estab 
lish a continuous flow of air out from the 
casing through the slot 18, thus carrying 
the dust particles which are being continu 
ally concentrated in the outer portion of the 
rotating body of air out from the casing 
through the said slot. 
The end of the casing opposite the air in 

let end thereof is provided with a head 18, 
and the reference numeral 19 designates an 
air outlet conduit through which the air 
passes from the interior of the casing to the 
carbureter 8 for use in the formation of the 
combustible mixture. This air conduit pref 
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erably extends through the head 18 and for 
Some little distance into the interior of the 

provided within the casing --ey, 2 - with one or more openings 20 through which 80 
the air flows from the casing into the outlet 
conduit. The portion of the outlet conduit 
which is within the casing is preferably 
made conical inform, in order that its pres 
ence may interfere to the least possible ex 
tent with the rotary motion of the body of 
air within the chamber 16, and the fact that 
the inner end of said air outlet conduit is 
spaced apart from the wall of the casing 
provides a scheme whereby the air which 
flows to the carbureter is taken from the 
central portion of the mass of air within 
the casing, at which locality the air is the 
most free from foreign matter; as such for 
eign matter tends to pass to the outer limits 
of the rotating body of air and out through 
the slot 18, because of the centrifugal force 
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resulting from the rotary motion imparted 
to the air. 
The action of the fan in supplying air to 

the casing 12 tends to offset the influence of 
air friction and, if desired, may be made to 
insure substantially the same normal pres 
sure at the carbureter intake proper as ob 
tains in ordinary practice. will be no 
ticed also that the air passes through the 
cleaner without reversal of direction of flow 
which both reduces the cross-sectional area 
of the casing and lessens the air friction. 
Certain features of the invention, particu 
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larly the general relation of parts, are not 
necessarily limited to centrifugal air clean 
ing devices. 
Having thus described and explained our 

5 invention, we claim and desire to secure by 
Letters Patent: . . ------ 

1. In a centrifugal air cleaner, an elon 
gated casing approximately circular in 
cross-section and having an air inlet open 

10 ing at one end, and an air outlet opening 
of less cross-sectional area than said casing 
at the other end thereof, and which casing 
is provided with a slot extending longitu 
edinally and throughout the entire length 

15 thereof; and a spirally arranged member 
located within said casing and extending 
throughout a part only of the length there 
of, and which member is adapted to impart 
rotary motion to air flowing through said 

of, and which member is adapted to impart 
rotary motion to air flowing through said 
casing; and an air outlet conduit extending 
into the end of said casing opposite said 
air inlet and having an opening in its side 
walls through which air may flow from said 

7. 

casing, said conduit being conical in form 
within said casing and the wall thereof be 
ing spaced apart from the wall of said cas 

a- : In combination in an internal com 
bustion engine having a fan for causing air 
to flow past the same, a centrifugal air 
cleaner comprising an elongated casing hav 
ing an air inlet opening located adjacent 
said fan, and an outlet opening of less cross 
sectional area than said casing through 
which air may flow to the carbureter of the 
engine, and which casing is provided with 

20 casing; said spirally arranged member be a permanently open slot extending longitu 
ing located adjacent the inlet end-of said dinally and throughout approximately the 
casing whereby an internal chamber is pro 
vided adjacent the outlet end of said casing. 

2. In a centrifugal air cleaner, an elon 
- 25 gated casing having an air inlet opening at 

one end thereof, and which casing is pro 
vided with a slot extending longitudinally 
thereof; a spirally formed partition located 
within said casing and extending through 

80 out a part only of the length thereof, 
- whereby a chamber is provided within Said 
casing and beyond the end of said partition 
and which partition is adapted to impart 
rotary motion to air flowing through said 

35 casing; and an air outlet conduit extending 
into the chamber aforesaid at the end of 
said casing opposite said air inlet and hav 
ing an opening through which air may flow, 
the area of said air outlet conduit being 

4 less than the area of said casing. 
3. In a centrifugal air cleaner, an elon 

gated casing having an air inlet opening 
at one end thereof, and which casing is 
provided with a slot extending longitu 

45 dinally thereof; a spirally arranged parti. 
tion located within said casing and adapted 
to impart rotary motion to air flowing 
therethrough; an internal chamber located 
adjacent the outlet end of said casing and 

50 an air outlet conduit extending into said 
chamber and spaced apart from the periph 
eral wall thereof and having an opening 
through which air may flow from said 
chamber, the portion of said outlet conduit. 

55 within said chamber, being conical in form 
and spaced apart from the wall thereof. 

4. In a centrifugal air cleaner; an elon 
gated casing approximately circular in 
cross-section and having an air inlet.open 

60 ing at one end thereof, and which casing 
is provided with a slot extending longitu 
dinally and throughout the entire length 
thereof; a spirally arranged member lo 
cated within said casing and extending 

5 throughout a part only of the length there 

entire length thereof; and through which 
air may flow directly to the surrounding 
atmosphere and a spirally arranged member 
located within said casing and extending 
throughout a part only of the length there 
of, and which member is adapted to impart 
rotary motion to the air flowing through 
said casing. m 

6. In combination with a carbureter, air. 
supply means therefor including a conduit 
in which the air flows in a whirling stream 
to thereby separate impurities therefrom, 
said means including an air conduit having 
a lateral intake opening projecting into 
said air stream near the center thereof, and 
a permanently open communication be 
tween the periphery of said stream and the 
surrounding atmosphere. 

7. In combination with a carbureter, air 
supply means therefor including a conduit 
in which the air flows in a whirling stream 
to thereby separate impurities therefrom, 
said means, including an air conduit having 
a laterally perforated substantially conical 
end projecting into said air stream substan 
tially in line with the axis thereof. 

8. In combination with a carbureter, air 
'supply means therefor including a casing 
through which the air advances toward the 
carbureter in a whirling stream, said cas 
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ing being arranged with its axis disposed , 
at a considerable angle to the vertical, said 
casing also having a narrow slot along its 
under side in permanently open communi 
cation with the surrounding atmosphere and 
through which impurities are discharged by 
centrifugal action. 

9. In combination with a carbureter, air 
supply means therefor including an inclined 
conduit along which air flows toward the 
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carbureter, means within that portion of 
the conduit most remote from the carbureter. 
for directing the air in a spiral current, said 
means terminating considerably short of 30 
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the carbureter, said conduit having provi 
sion for the discharge of impurities later 
ally from the air current by centrifugal 
action, directly to the surrounding atmos 

5 phere and an axially arranged conduit 
smaller in diameter than said first named 
conduit and through which purified air 

passes from the end portion of the first 
named conduit nearest the carbureter to 
said carbureter. 

In testimony whereof we affix our signa 
tures. 

CHARLES R. SHORT. 
ARTHUR Lt.-CASH. 


