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The present invention relates broadly to
the art of cleaning air or gas and freeing it
from dust and other solid particles, and more
particularly to a filter for this purpose adapt-

5 ed for use in connection with the supply of
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air to internal combustion engines, although
the utility of the invention is not limited in
this respect. .

It has heretofore been proposed in the art
to which the present invention relates to pro-
vide filters for the purpose of effecting a sep-
aration of foreign material in the form of

solid particles from the air supplied to the

carburetor of an internal combustion engine.
It has been found in practice, however, that
such filters soon become clogged to such an
extent that their efficiency is impaired, there-
by requiring a disassembly and cleaning of
the parts.

It has also been proposed generally in the
art of cleaning air to provide cleaners having
filtering mediums supported in a state of
partial tension and adapted to be vibrated to
at least some extent to effect a cleaning ac-
tion thereof. Such filters, however, so far
as I am aware, have not been constructed
whereby they are adapted for use with auto-
motive vehicles, both by reason of the filter-~
ing medium employed and by reason of the
method of mounting the same. ~

It is one of the objects of the present in-
vention to provide a self cleaning filter which
is maintained at all times in a state of ten-
sion and which is so mounted as not only to
permit vibration in any direction but to actu-
ally amplify the vibrations which may be
transmitted to the cleaner in the form of
shocks, either by undulations or inclinations
in the surface of the road over which the ve-
hicle is passing, or by contact with machin-
ery vibrating while working. .

It will be understood that any slight dis-
placement in any direction of the body of
the cleaner will be registered and amplified
by the pendulum like filter, the substantially
constant oscillations being transformed into
substantially constant vibration by the means
provided, such as abrupt interruption of os-
cillation and quick reversal of movement.
The word “vibration” as used herein is not

used so much in the sense of shaking but in
the sense of trembling such as occurs with a
stretched cord or string.

Another object of the present invention is
to provide a self cleaning filter of this gen-
eral character which is only adapted to re-
ceive the air after there has been a prelimi-
nary separation of some of the larger parti-
cles, and in which both the larger particles
separated and the finer particles may period-
ically be discharged from the cleaner, prefer-
ably under such conditions that the same are
not for a second time brought into contact
with the filtering medium itself.

In the accompanying drawings I have
shown, for purposes of illustration only, cer-
tain preferred embodiments of the present
invention, it being understood that the draw-
ings do not define the limits of the invention
and that changes may be made without de-
parting either from the spirit of the inven-
tion or the scope of my broader claims.

In the drawings:

Figure 1is a vertical sectional view.through
one form of filter constructed in accordance
with the present invention;

Figure 2 is a view similar to Figure 1, il-
lustrating another embodiment of the inven-
tion; : :

Figure 8 is a top plan view of a portion of
the supporting plate shown in Figure 2;

Figure 4 is a top plan view of a portion of
the weighted bottom for the individual filters.

Figure 5 is a diagrammatic view, illus-
trating one manner of effecting discharge of
the separated particles from the filter; and

Figure 6 is a view of a portion of the filter-
ing fabric. :

In carrying out the present invention, there
may be provided a container 2 preferably of
substantially cylindrical form having an open
upper end and formed with inwardly con-
verging bottom walls 3 forming a collecting
pocket 4. -This pocket is normally closed to
prevent ingress of air or discharge of par-
ticles from the container by a closure 5 hav-
ing a pivotal mounting 6 and normally held
in closing position by a counterweight 7.

Cooperating with the upper end of the con-
tainer is a cap 8 having its side walls over-
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lapping the side walls of the contsiner
throughout a portion of their length, both
the cap and the container being provided
with baffles 9. These baffles preferably ex-
tend in opposite directions, thereby provid-
Ing a tortuous flow path between the cap
and the container. The cap is also prefer-
ably formed with a downwardly projecting
annular flange 10 extending to a point below
the upper edge of the container 2 and serv-
ing to deflect any entering air in a down-
ward direction. The baffles 9 tend to impede
the progress of any comparatively large par-
ticles into the filter, while the flange 10 tends
to project any of the larger particles which
may accidentally be carried along with the
air in a downward direction whereby they
are collected within the pocket 4. Extending
upwardly through the cap is an offtake pipe
11 leading to the carburetor or other device
to which the cleaned air is to be delivered.

Adjacent the lower end of the pipe 11 there
may be provided a perforated plate or bar
12 serving as a support for one member of
2 universal joint 13 without materially re-
stricting the air flow through the pipe. The
other member of the universal connection is
carried by the upper enlarged convolution
14 of a spiral spring 15 to the lower enlarged
convolution 16 from which is suspended a
weight 17. Enclosing the spring 15 is a fil-
tering medium 18 which contacts with the
spring only adjacent the upper and lower end
convolutions; the entire intermediate body
thereof may be out of contact with any sup-
porting body. The upper end of the filter-
ing medium 18 is preferably shaped to pro-
vide a portion 19 of gradually decreasing
diameter provided with pleats 20. The ex-
treme upper end of the filtering medium may
be clamped in position around the lower end
of the pipe 11 by providing a groove 21 in

‘the pipe to receive the filtering medium, and

then clamping this medium in position by
a clip or ring"22. At its lower end the fii-
tering medium is of gradually- decreasing
diameter and is secured in any desired man-
ner to the retaining rod or chain for the
weight 17.

The spring 15 is preferably of the compres-
sion type whereby it maintains the interme-
diate body of the filtering medium 18 in a
state of tension but free to vibrate without
restriction within the limits allowed. The
provision of the pleats 20, the universal joint
13 and the reduced area of contact between
the filtering medium and its support also con-
tribute to the free vibration of the filtering
medium by enabling the same to oscillate or
swing freely in any direction. .As the vehi-
cle carrying the cleaner passes over a portion
of road having a lateral inclination, the
weight 17 will tend to swing laterally to an
extent permitted by the size of the opening
24 provided between stops 25 projecting in-

1,757,884

wardly from the sides of the container 2.
These stops will tend to limit the oscillation
of the filtering body and at the same time
impart a considerable jar thereto, as will be

‘apparent. In traveling over a rough stretch

of road, the weight 17 will tend to vibrate
vertically due to the character of the road,
and the inertia of the parts, tending them to
lag somewhat behind the movement of the
vehicle and thereby imparting a considerable
jar to the filtering medium. The movement
of the parts vertically may be limited by a
cross piece 26 adapted to engage the stops 25.

I have found that most desirable results
are obtained by the use of a filtering medium
constructed of such material that the spaces
between adjacent strands or threads thereof
provide substantially free or unobstructed in-
terstitial areas. Such a construction is pro-
vided by a filtering medium of the general
type ordinarily referred to as bolting cloth,
or some similar material. Filtering cloths
as ordinarily used are undesirable for most
efficient results for the reason that the hairy
surface provided by the free fibres tends to
collect and retain dust and interfere with
the passage of air therethrough. On the
other hand, more rigid filtering bodies, such
as screen or the like, do not provide the de-
sired degree of elasticity, enabling free vi-
bration such as is essential to the satisfactory
operation of a filter of this character.

With the construction described it will be
apparent that a preliminary separation is
effected by the passage of the air through
the tortuous channel provided and that there-
after the finer particles engage the filtering
medium by which they are separated. The
air then passes inwardly where it escapes
through the pipe 11 while these particles are
precipitated downwardly by the vibration of
the filtering medium. At predetermined in-
tervals, preferably at times when the engine
supplied by the cleaner is not operating, the
closure 5 is operated to discharge the sepa-
rated particles. At such times there is no
danger of the suction of the engine creating
a blast tending to again bring the separated
particles against the surface of the me-
dium 18.

In Figure 2 there is illustrated a slightly
modified embodiment of the invention com-
prising a container 30 having a perforated
upper end 31 adapted to effect preliminary
separation of particles from the air entering
the container. At its lower end the container
may be shaped in a manner similar to that
before described in order to provide 2 col-
lecting pocket 32 adapted to be closed by a
suitable valve 33. . Extending upwardly
through the center of the container 30 is.an
offtake pipe 34 carrying at its upper end an
annular support 35 formed with a series of
circular supporting flanges 86. Each of

these flanges may be formed with a groove
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adapted to receive the upper end of a tubular
filtering medium 37, such mediums being
clamped in position by clips or rings 38. Sur-
rounding the lower end of the pipe 34 there is
a weighted bottom annulus 39 having a series
of flanges 40 similar to the flanges 36 and
adapted to cooperate with the lower ends of
the filtering mediums 37 in a suitable manner.
Cooperating with each of the flanges 40 is a
weighted cup 41 having a discharge open-
ing 42 adapted to permit.any particles which
may be carried through into the interior of
the tubular filters to be discharged down-
wardly. Surrounding the pipe 34 there may
also be provided a deflector 43 adapted to
prevent any objectionable air currents with-
in the body of the container when the closure
33 is opened.

The bottom annulus 39 which may be a
composite structure formed of inner and out-
er rings carrying the flanges 40 with the
flanges tied together by short intermediate
cross bars 44, preferably loosely surrounds
the pipe 34 whereby the entire structure is
free to oscillate laterally as described in con-
nection with the cleaner shown in Figure 1.
Tt will be understood with a structure of this
type that the weighted bottom annulus serves
to maintain the filter cloths under the desired
tension with the intermediate portions free
to vibrate out of contact with any supporting
members, although if desired short springs
45 may be interposed between adjacent filters
so as to assist in the cleaning of the cloths
by vibrating contact therewith. In both
structures, the filters are free to vibrate ver-
tically or oscillate laterally at will to effect
the desired self cleaning. .

In Figure 5 there is illustrated a slightly
different embodiment in which the collect-
ing pocket 4’ is closed by a valve 5 carried
by a pivotal mounting 6’ and normally held
in closed position by a spring 7’. The valve
is shown as provided with an extension 46
adapted to cooperate with a roller 47 on the
end of a lever 48 having a pivotal mounting
49. The opposite end of the lever lies in the
path of the movable element of a switch 50
which may constitute the usual means for
starting the motor. As the switchis operated,
the valve 5’ will be opened tq permit dis-
charge of any accumulated matter from the
pocket before sufficient suction is created by
the motor to produce any undesirable effects.

The advantages of the present invention
arise from the provision of a cleaner particu-
larly adapted for use with automotive ve-
hicles and constructed to provide filters sub-
stantially maintained in a state of tension
with the intermediate portions adapted to
freely vibrate out of contact with any sur-
faces tending to dampen such vibrations.

Turther advantages arise from the pro-
vision in a cleaner of the character set forth

5 of a filtering medium in the form of & thin

3

mesh providing free interstitial flow areas,
such, for example, as those obtained by bolt-
ing cloth.

Still other advantages arise from the
means for effecting preliminary separation of
some of the heavier particles and from the
means for automatically emptying the clean-
er of accumulated matter. '

I claim:

1. A cleaner, comprising a support, a filter-
ing medium suspended from said support,
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a weight cooperating with the lower end of -

said medium to maintain the same in a
stretched condition, an enclosing casing for
said medium, and means cooperating with
and carried by said casing for effecting pre-
liminary cleaning of the air passing to the
filtering medium, substantially as described.

2. A cleaner, comprising a container hav-
ing a collecting pocket, a valve for said
pocket, a filtering medium within said con-
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tainer adapted to effect precipitation of sepa- -

rated particles into said pocket, and means
adapted for periodic operation during the op-
erafion of a motor vehicle cooperating with
said valve to effect opening thereof, substan-
tially as described.

3. In an apparatus of the class described, &
container, a filtering medium therein, means
for oscillating said filtering. medium by
inertia, and means for vibrating said filtering
medium. ‘

4. A cleaner adapted for operation by
oscillation about one of its axes, comprising
a container, a support therein, s filtering
medium mounted for universal movement
about the support, means for maintaing a
constant tension and a constant cross sec-
tional area of the filtering medium and means
for limiting the movement of the filtering
medium and imparting a vibratory move-
ment_thereto. o

5. In a cleaner, a support, a filtering
medium attached by one end to said support,
a weight connected to the other end of said
medium, and means for limiting lateral and
vertical movements of the filtering medium.

- 6. In a cleaner, a base, a spring attached by
one end to the base, the other end being free,
a filtering medium stretched by the free end
of said spring, and means for limiting the
movement of the free end of said spring and
imparting a vibratory movement thereto.

7. In a cleaner tiltable during operation, a
container, a support therein, -a _filtering

medium attached by one end.to said support .

and adapted to simultaneously filter and os-
cillate, means for maintaining a constant
tension and a constant cross-sectional area
of the filtering medium, and means for limit-
ing the movement of the filtering medium and
imparting a vibratory movement thereto.
8. In a cleaner, a base, a spring-stretched
filtering member mounted for universal
movement about the base, and means for
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limiting the movement of the filtering mem-
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ber and imparting a vibratory movement
thereto.
9. In a cleaner, a container adapted to be
bodily jerked, a support therein, a filtering .
member mounted for universal movement on
said support, and means integral with said
container for limiting the movement of the
filtering member.

10. In an apparatus of the class described,
a container, a filtering medium therein, a
support for the same, means for oscillating
sald filtering medium by inertia, and means
for impeding the oscillation of the filtering
medium and producing vibrations therein.

In testimony whereof I have hereunto set

my hand.
HENRI HAEGLER.
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