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[5 7 ] ABSTRACT 
A combination dry element type air cleaning and 
purging apparatus is provided for use with an internal 
combustion engine for the purpose of separating for 
eign material from the atmospheric air prior to its 
being introduced into the engine. The apparatus in 
cludes an air pump for purging the material which has 
been separated from the air being filtered without ne 
cessitating the removal of any portion of the filtering 
device or the manual handling of the collected foreign 
material. The power-driven air pump is operably cou 
pled with the engine in such a manner that it may be 
selectively actuated during operation of the engine 
and includes a switch control so that an operator may 
cause such purging to be accomplished without leav- _ 
ing the operator’s station. Vane structure is provided 
in a dust collector cap portion of the ?ltering device 
and causes an air turbulence for increasing the dust 
transferring capabilities of the airstream to insure re 
moval of substantially all of the foreign matter from 
the collector cap during operation of the air pump. 

2 Claims, 6 Drawing Figures 
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AIR CLEANER WITH AIR PUMP DUST REMOVER 

This invention relates to an air cleaner apparatus as 
is commonly used in connection with an internal com 
bustion engine and which is intended for the purpose 
of removing foreign particles in-the form of dust, trash 
and the like from the air that is normally aspirated into 
the engine for combustion purposes. There are numer 
ous types of air ?ltering devices ranging from the sim 
ple ?brous filter elements through which un?ltered air 
is drawn to highly sophisticated oil bath air filters in 
which the un?ltered air is forced to pass through a 
quantity of oil during which time dirt and other matter 
is trapped by the oil. One of the most widely used air 
?ltering devices is the dry element type which includes 
a ring of tilted ?ns to impart a high-speed rotation to 
the intake air for separating a large portion of the dust 
from the air by centrifugal action prior to the air pass 
ing through the ?lter element. Air cleaners of this type 
are used on many farm and industrial engines as well as 
on over-the-road trucks. 
Dry element type air cleaners, while being relatively 

maintenance-free as compared to oil bath type air 
cleaners, nevertheless do require that the ?ltered dirt, 
which has been separated from the air by the centrifu 
gal action and collected in a reservoir or collector cap 
portion, must be periodically removed. Depending, of 
course, upon the severity of the dirt condition and, 
therefore, the amount of foreign matter or particles in 
the ;air, the frequency with which the collector cap 
must be emptied or purged of collected material varies 
considerably. For example, in over-the-highway coun 
try driving, comparatively little foreign matter is pres 
ent in the atmosphere; thus, the air cleaner would re 
quire less frequent servicing than when the air cleaner 
is used in connection with an engine to power a piece 

, of equipment being utilized in situations where there is 
a considerable amount of dust and dirt in the air, such 
as in highway construction or certain agricultural oper-v 
ations. In this last-mentioned situation the frequency of 
servicing of the air cleaner becomes very important, 
both from the standpoint of the ef?ciency of the engine 

i and in regard to the .durability and life of the engine. If 
the air cleaner is permitted to overload with dirt and 
not properly ?lter the foreign matter from the air, the. 
engine becomes “starved” for air and there is a ten 
dency for foreign matter to be drawn into the engine 
with the air. 

It is, therefore, a very important object of this inven 
tion to provide an air cleaner having an air pump dust 
remover for an internal combustion engine which per 
mits the operator to periodically purge the separated 
material from the collector cap portion of the cleaner. 

It is another very important object of the invention to 
provide an air cleaning apparatus in which the sepa 
rated material may be purged without the removal of 
the collectorcap portion from the cleaner or the man 
ual handling of the material. ~ 

» As a corollary to the foregoing object it is yet another 
important object of the invention to provide an air 
cleaner having such a purging capability in which the 
air pump can be periodically actuated by the vehicle 
operator from the operator control station during oper— 
ation of the engine. 
Another important object of my invention is the pro 

vision of an air cleaner and purging apparatus in which 
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2 
the engine is utilized to power the purging mechanism. 

Yet another object of the invention is to provide a 
combination air cleaning and purging apparatus for in 
ternal combustion engines in which the ease and come 
nience with which the air cleaner may be periodically 
purged of separated material as required, with little or 
no inconvenience to the engine operator, aids in main 
taining the ef?ciency of the engine at its highest level 
and, in so doing. minimizes the quantity of the atmo~ 
spheric polluting emissions which are otherwise emit 
ted when an engine is starved for air causing improper 
fuel combustion with its detrimental effects on the 
ecology. 
Yet another important object of my invention is to 

provide structure interiorly of the collector cap portion 
of the cleaner to create an air turbulence therein to aid 
in the purging of foreign material from the air cleaner. 

In the drawing: 
FIG. 1 is a fragmentary perspective view of a combi 

nation air cleaning and purging apparatus made pursu 
ant to the present invention as adapted for use with the 
engine of an agricultural or industrial tractor; 

FIG. 2 is an enlarged, fragmentary, side elevational 
view of the air pump portion of the apparatus along 
with its associated drive and clutching mechanism; 
FIG. 3 is an enlarged, fragmentary, elevational view 

of a dry element type air ?ltering device used in con 
nection with the combination air cleaning and purging 
apparatus, a portion of the casing being broken away 
to reveal details of construction; 
FIG. 4 is a plan view of the collector cap portion of 

the air ?ltering device showing the randomly placed, 
upright vane structure provided for creating an air tur 
bulence during purging of the collector cap; 
FIG. 5 is a fragmentary view of an operator’s control 

panel having a switch mounted thereon for selectively 
actuating the air pump; and 
FIG. 6 is a fragmentary perspective view of an alter 

nate form of the air cleaning and purging apparatus in 
which the air ?lter device is disposed horizontally. 
Referring initially to FIGS. 1-5, a combination air 

cleaning and purging apparatus, designated broadly by 
the numeral 10, is provided for an internal combustion 
engine (not shown) such as may be used in an agricul 
tural or industrial tractor 12. While the tractor 12 is il 
lustrated, it is to be understood that the apparatus 10 
may also be used in conjunction with other types of ve 
hicles, such as trucks or with engines employed for 
powering other types of equipment, mobile as well as 
stationary. 
The apparatus 10 is comprised of a dry element type 

air ?ltering device 14 of the kind utilized to remove for 
eign matter from atmospheric air prior to the introduc- _ 
tion of such air into the ‘engine of the vehicle'for com 
bustion purposes, air turbulating structure 16 disposed 
within a collector cap portion 18 of the air ?ltering de 
vice 14, air moving means 20 in communication with 
the cap portion 18 by means of a conduit 22, and a se 
lectively actuatable drive means 24 coupling the air 
moving means 20 with the engine of the vehicle 12. 
The dry element type air ?lter device 14 may be of 

various types which are commercially available and in 
clude a main outer shell or casing 26 having an air inlet 
28 for receiving un?ltered air from the atmosphere, 
and a ?ltered air outlet 30 adapted to be coupled in 
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communication with the engine of the vehicle 12 as by 
a conduit 32. Filtering components within the casing 26 
include a filter element or cartridge 34, and a baffle 
plate 36 having a single opening 38 adjacent the pe 
ripheral edge thereof. The cap portion 18 is preferably 
removably attached to the casing 26 by any suitable 
means and is disposed at the lower end thereof when 
the device 14 is in a normally upright position. 
The air moving means 20 is in the form of an air 

pump and may be of any one of numerous types which 
are adapted to move large volumes of air and rotate at 
relatively high speeds, such as for example, a centrifu~ 
gal fan of the kind used in vacuum sweepers~or the like. 
The air pump or fan 20 includes a housing 40 having 
an air inlet 42 disposed in axial alignment with the axis 
of rotation of the fan rotor (not shown) and an air out 
let 44 disposed substantially radially of the fan. The 
pump 20 is bolted to and carried by a mounting bracket 
46 which, in turn, is attached to and supported by a 
mounting assembly 48 adapted to be conveniently at 
tached to the vehicle 12 and carrying the drive means 
24. The conduit 22, which may be in the form of a ?exi 
ble hose, interconnects the pump 20 at its inlet 42 with 
an outlet 50 of the collector cap portion 18, thereby 
placing the pump 20 and the cap portion 18 in commu 
nication with one another. 
Referring to FIG. 2, it will be noted that the drive 

means 24 is comprised of a jackshaft 52 rotatably car 
ried by a pair of bearing assemblies 54 affixed to the as 
sembly 48; a conventional automotive type magnetic 
clutch mechanism 56 at one end of the shaft 52, at 
tached to the mounting assembly 48 and operably in 
terconnected with the engine of the vehicle 12 through 
the use of a drive belt 58; and a cogged drive belt as 
sembly 60 at that end of the shaft 52 opposite the 
clutch mechanism 56 positively coupling the drive 
means 24 with the air pump 20. The drive assembly 60 
includes a notched pulley 62 affixed to the shaft 52, 
and a notched pulley 64 affixed to a rotor shaft 66 of 

' the pump 20 with a notched belt 68 interconnecting the 
pulleys 62 and 64. The diameters of the pulleys 62 and 
64 are of sufficient relative diameters to cause the rotor 
shaft 66 to turn at 10,000 to 15,000 rpm when taking 
into consideration the normal operating speed of the 
vehicle engine and the diameter of the driven pulley 70 
of the magnetic clutch 56. The positive power transmis 
sion of the cogged belt assembly is highly desirable in 
view of the relative high power requirements of the fan 
20 and in- order to achieve the high rotational speed of 
the rotor in the shortest possible time. 
The air turbulating structure 16 located within the 

collector cap portion 18 defines a vortex generator and 
is comprised of a plurality of generally upright vanes 72 
disposed on the inclined section of the normally lower 
wall 74 outwardly from the central portion thereof and 
near the sidewall of the cap portion 18. At least certain 
ofthe vanes 72 are paired to present a plurality of gen 
erally V-shaped arrangements that are randomly or non 

‘symetrically in a circular pattern as best seen in FIG. 4. 

In use, the air ?ltering device 14 is receiving atmo 
spheric air, with its foreign matter, through the inlet 28 
and separating the foreign matter from the air as the 
latter is forced into a high-speed centrifugal motion by 
an arrangement of tilted ?ns (not shown) such that this 
centrifugal action tends to force a large percent 
(around 90 percent) of the dirt toward the casing 26 
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4 
for subsequent passage through the opening 38 and be 
received in the collector cap portion 18. Depending 
upon the severity of the dirt conditions. the collector 
cap 18 then needs to be emptied of this separated for 
eign matter periodically. Inasmuch as the air ?ltering 
device 14 is frequently mounted in a rather inaccessible 
location of the vehicle 12, an operator will not always 
remember to remove the separated material from the 
collector cap 18 as frequently as should be done or will 
have a tendency to neglect to do so because of its out 
of-the-way location. Prolonged neglect of this mainte 
nance chore will eventually restrict the separating and 
filtering capabilities of the device 14 to the point that 
the air is not properly cleaned and a relatively large 
amount of foreign matter will then be introduced into 
the engine along with the air as it exits the device 14 at 
the outlet 30. Damage will ultimately occur to the em 
gine in addition to a noticeable lowering of its effi 
ciency, symptoms of which are increased fuel and oil 
consumption, lowered horsepower, and inefficient fuel 
combustion that is readily recognized by excessive 
smoking of the engine through its exhaust system. 
The tendency for these undesirable and harmful re 

sults of maintenance neglect are eliminated with the 
present invention in that the operator need not stop the 
vehicle 12 or resort to any disassembly to periodically 
purge the collector cap 18 of the separated foreign 
matter that has been collected therein, but has simply 
to actuate the air pump 20by engaging the magnetic 
clutch 56 of the drive means 24 through the use of an 
on-off switch 76 located on the operator’s instrument 
panel 78 of the vehicle 12. This may be done while the 
vehicle is in motion and at such time as the operator 
feels that the atmospheric dust conditions are such that 
the dust or other foreign matter in the collector cap 18 
is of sufficient quantity that purging is necessary. A rea 
sonably skilled operator can readily observe when such 
conditions exist in the collector cap by the increased 
smoking of the engine exhaust, or by a noticeable rise 
in the operating temperature of the engine. 
The fact that the operator need not shutdown the ve 

hicle but may perform this purging operation “on the 
go" rather than to dismount and disassemble the device 
14, is very significant when considering the loss of time 
that would otherwise occur, to say nothing of the possi 
ble damage to the engine if this simple maintenance 
function would be neglected for a prolonged period of 
time. 
The simple manner in which the drive means 24 is 

coupled to the engine for powering the pump 20, along '_ 
with the relatively inexpensive maintenance-free mag 
netic clutch mechanism 56, provides a comparatively 
low cost air cleaning and purging apparatus which can 
be readily adapted to an internal combustion engine, 
regardless of its use or application, whether it be’ in a 
mobile vehicle as here described, or used in connection 
with the stationary engine. Additionally, the discharge 
44 of the pump 20 is so located relative to the intake 
28 of the ?ltering device 14 that there is virtually no 
chance for the foreign matter, which is being removed 
from the collector cap 18 through the conduit 22 and 
the pump 20 for subsequent discharge from the outlet 
44, to be drawn back into the device 14. 

Provision of the air turbulence structure 16 in the 
bottom of the collector cap .18 prevents the air being 
drawn from the cap 18 by the pump 20 from ?owing in 
a smooth, relatively un-agitated stream, the turbulence 
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created by the vanes 72 enhancing the material convey 
ing capabilities of the airstream to afford a quicker and 
more efficient exiting of the foreign matter. The gener 
ally V-shaped arrangement of certain pairs of the vanes 
72 causes the air to travel in a number of whirling or 
circular motions as it moves through the cap 18 toward 
the outlet 50 thereby causing the aforementioned tur 
bulence. This action insures that all of the dust or other 
foreign matter is removed from the cap 18 and not only 
that matter which would otherwise be in the direct line 
of draft. 
By way of illustration as to the importance of main 

taining a properly purged air cleaner, such as the in 
stant invention teaches, it has been shown in various 
tests and studies that the servicing of malfunctioning air 
cleaners has increased horsepower of tractors and 
other machinery by 7.6 percent and decreased fuel 
consumption by as much as 11.4 percent. Under nor 
mal conditions, a tractor is subjected to about 70 
pounds of dirt being drawn into the air intake within a 
season. It has been shown that modern air cleaners, if 
well maintained, can trap 99 percent of this dirt. As 
long as the air cleaner is maintained, very little of this 
dirt gets past the air cleaner to mix with the oil on the 

20 

cylinder walls of the engine to form an abrasive paste 25 
which scores and grinds the internal working parts of 
the engine. It is for this reason that every effort must be 
made to continually insure that unnecessary damage 
does not occur to the engine as a result of dirty air 
being drawn thereinto and the novel air cleaning and 
purging apparatus as herein disclosed fully and com 
pletely meets the need for an air cleaner that is, for all 
practical purposes, maintenance-free as far as the peri 
odic purging of the dust collector cap is concerned, the 
only requirement being the occasional ?ipping of the 
switch 76 to actuate the drive means 24. 
Referring to FIG. 6, there is shown, in a modified 

form, a combination air cleaning and purging apparatus 
110 in which an air ?ltering device 114 is disposed in 
a normally horizontal manner as opposed to the verti 
cal disposition shown in FIG. 1. In order that the com 
ponents common to both forms of the invention might 
be readily recognized, like numerals are shown for 
those common elements, it being pointed out that the 
only differences are in the air filtering device 114. 
When the device 114 is employed, the air inlet and ?l 
tered air outlet are reversed with correspondingly mod 
i?ed internal structure such that an air inlet 128 re 
mains upwardly disposed while an air outlet (not 
shown), with its conduit 132 to the engine, is disposed 
laterally. The opening (not shown) corresponding to 
the opening 38 in the baffle plate 36 of the device 
shown in the ?rst form of the invention, is located at 
the upper point of the plate which is now in a vertical 
position, and the collector cap 118 would be so posi 
tioned as to have its outlet 150 projecting downwardly. 
Of course, in this situation, there would be no need for 
the air turbulating structure 16 as earlier shown, in that 
gravity would automatically orient the separated mate 
rial in the direction of the outlet 150. In all other re 
spects, the operation, as well as the highly desirable ad 
vantages of the combination air cleaning and purging 
apparatus, are the same as that earlier described. 
The evacuation of the foreign material from the col 

lector cap portion through the use of a selectively actu 
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6 
atable forced air conveying means makes it possible to 
take advantage of the already available large volume of 
air being drawn into the air cleaning device for com 
bustion purposes, thus precluding the need for supply 
ing an additional air source or inlet. While it might nor 
mally be expected that such a forced air system draw 
ing its air through the same inlet as that used for supply 
ing air to the engine would tend to deprive the same of 
an adequate volume of air, the increased air velocity 
induced by the action of the fan insures that a sufficient 
supply of air for both needs is continually available. 

It should be apparent to those skilled in the art that 
various minor modifications and substitutions of equiv 
alents could be made in the structure described for pur 
poses of illustration without departing from the spirit 
and gist of the invention. Accordingly, the invention 
should be deemed limited only by the fair scope of the 
claims that follow. 
Having thus described the invention, what is claimed 

as new and desired to be secured by Letters Patent is: 

1. A combination air cleaning and purging apparatus 
for an internal combustion engine comprising: 

a dry element type air filter device adapted for use 
with said engine and having a main casing provided 
with an air inlet communicating with the atmo 
sphere and a ?ltered air outlet adapted for coupling 
with said engine, means disposed within said casing 
for separating and filtering foreign matter from the 
air passing through said device, and a collector cap 
portion on said casing and having a matter 
collecting zone therein in communication with said 
separating means for receiving and collecting said 
foreign matter removed from the air by said means; 

means providing an outlet on said collector cap in 
communication with the matter-collecting zone; 

selectively actuatable air moving means adapted to 
pneumatically convey said foreign matter and hav 
ing an inlet and an outlet; ' 

conduit means coupling the outlet on said collector 
cap portion with. the inlet of said air moving means; 
and 

selectively actuatable drive means operably intercon 
necting said air moving means with said engine for 
powering the air moving means at selected times to 
periodically draw the foreign matter from said col 
lector cap via said conduit means for purging said 
device of said foreign matter and discharging the 
same to the atmosphere without removal of said 
cap or manual handling of said matter, 

there being provided structure de?ning a vortex gen 
erator interiorly of said cap portion whereby an air 
turbulence is created therein when said air moving 
means is actuated by said drive means, 

said vortex generator being comprised of a plurality 
of generally upright vanes disposed on the normally 
lower wall of said cap portion for generating said 
vortex. 

2. An apparatus as claimed in claim 1, wherein at 
least certain of said vanes are paired in a plurality of 
generally V-shaped relative arrangements randomly 
disposed in a circular pattern. 
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