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INLINE FILTER APPARATUS

Automobile engine air ?lters present special ?ltering
problems. As automobile technology changes, greater
emphasis is placed on improved passenger compartment

BACKGROUND OF THE INVENTION

room, While giving less space for the engine and related
components. For example, recent cab forWard designs move
the passenger compartment forWard and require transverse
mounting of the engine With limited space for elements such

1. Field of the Invention
The present invention relates to a ?ltering apparatus, and

in particular, to a ?ltering apparatus having ?uted ?ltering
media Which is placed inline into a duct or other passage.
2. Prior Art

Filters Which are placed inline for ?ltering gases or liquids
are Well knoWn and are commonly utiliZed for many types

10

passengers. In addition, semi-trucks and heavy-duty equip

of ?ltering applications. Although prior ?lter devices are
able to satisfactorily ?lter a substantial portion of the par
ticulate and other materials from gases and liquids, still

further improvements are possible. Filtering ef?ciency, espe
cially for small particles and soot, and pressure differential

15

required.
Automobile manufacturers are attempting to achieve

A common problem With ?lter designs is inadequate ?lter
surface area. Prior attempts to improve the effective ?ltering
20

entirely successful. Pleated ?lters are commonly used Which
utiliZe a pleated ?lter media. Although pleated material may
increase the ?lter area, as the pleats are placed closer and
closer together, and more and more ?lter media is placed in

any given volume, the pleats are pressed tighter and tighter
together, thereby restricting the ?oW. As the velocity of the

In addition to the more dif?cult space requirements and
25

How must increase to pass through the ?ltering media,
30

As With pleated ?lters, most permeable ?ltering media
does not provide structural support. Therefore, the ?lters
require structurally-supporting housings for the ?lter mate

In addition to the problems of prior ?lters relating to
pressure differential and media area, prior ?lter designs are
not adaptable to a Wide variety of shapes and cross sections.
In particular, there may be applications Where an increased
?oW receiving area having improved ?oW distribution for an
inline ?lter may be required. Such a design may not be

35

40

45

may be required Which may not easily be achieved With prior
50

No. 4,310,419 to Nara et al. provides greater ?lter density,
but requires radial ?oW. US. Pat. No. 4,289,513 shoWs
corrugated or ?uted ?lters, but provides only open ?utes so
that ?uid may not actually pass through the ?lter media. US.
Pat. No. 4,065,341 shoWs a method of making a spiral ?uted
?lter, but the ?lter requires radial ?oW through the ?lter
media.

apparatus is needed. In particular, such a ?ltering apparatus
should be structurally self-supporting to reduce support
required from the ?lter housing. In addition, such an appa

?lter. The inlet and outlet do not provide for straight through
inline ?oW, often leading to additional ductWork and further
upstream or doWnstream ?oW directional changes.
It can be appreciated that the automobile air ?lter has
evolved signi?cantly. The ?rst ?lters had oil applied to the

55

?lter media for trapping particulate. Filter con?guration

60

current and future vehicle designs.

Although the Kaiser patent shoWs corrugated type ?ltering

It can be seen then that a neW and improved ?ltering

Many inline ?lters have radial ?oW Wherein the gas or
liquid enters a center chamber and ?oWs radially outWard to
a radially directed outlet. The changes in direction affect the
?uid How and lead to greater pressure differential across the

ated that more ef?cient and smaller ?lters are needed With

A prior art ?lter Which attempts to overcome these prob
lems is shoWn in US. Pat. No. 2,019,186 to Kaiser.
media, it must be dipped in oil or other substance Which
cause particulate to adhere to the ?lter material. US. Pat.

con?gurations. In addition, speci?c shapes or ?lter pro?les

changed to a pleated ?lter in an annular con?guration
positioned on top of the engine as ?lter technology
improved. Filters in present automobiles typically utiliZe a
panel-type ?lter con?gured to ?t into the croWded spaces of
smaller engine compartments. HoWever, it can be appreci

shortened intervals. The engine designs also require ?ex
ibility in ?ltering con?gurations so that the ?lter may adapt
to the particular engine and vehicle model Which are being

produced.

possible With pleated ?lters or other standard ?ltering media
art ?lters.

addition, popularity of off-road vehicles With performance
required in extremely harsh operating conditions requires
improved ?ltering ef?ciencies While also requiring greater
loading capacity so that ?lters do not need to be replaced at

outer membrane of the ?lter element to effect an enclosed

chamber for the ?ltered ?uid, but a heavier housing must be
used to support the ?ltering media.

the life requirements of ?lters, greater performance is also
being demanded from the air ?lters. Higher performance
engines trying to achieve improved fuel ef?ciency often
require much greater air ?oW rates. Such ?oWs are achieved
While trying to minimiZe the restriction at the ?lter. In

cause additional problems, especially in certain engine and

rials. The additional mass of the housing increases the
Weight and cost of the ?lter. There may be applications
Wherein only a simple seal is needed betWeen the duct and

greater intervals betWeen service. Many neW models hope to
delay servicing until 100,000 miles of use. It is preferred that
the air ?lters utiliZed also be able to accept higher loading
and be able to comply With the longer service intervals

before replacement.

pressure differential across the ?lter increases. This may

turbine ?ltering applications.

ment often utiliZe air ?lters on the outside of the engine
compartment and cab. For aerodynamics and appearance, as
Well as to improve visibility for the drivers and operators,
manufacturers are moving the exterior ?lters into the engine

compartment or under the hood, thereby adding to the space

across the ?lter are critical in many ?ltering applications.

surface area for a given volume of ?lter have not been

as ?lters and related duct Work. Smaller and smaller ?lters
having the same or improved ef?ciency are needed to
provide additional space for other components or for the

ratus should provide increased ?lter media area for a given

volume, thereby decreasing the pressure drop across the
?lter and the total volume required for the ?lter. The ?lter

should provide for straight through ?oW rather than radial
?oW. Such a ?lter should also adapt to a variety of shapes
and con?gurations and be easily inserted or removed from
the ?oW. The present invention addresses these, as Well as

other problems associated With ?ltering apparatuses.
SUMMARY OF THE INVENTION
65

The present invention is directed to a ?lter apparatus and
in particular, to a ?uted ?lter apparatus Which inserts inline
into a duct and has substantially straight-through ?oW.

