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(57) Abstract

The invention relates to a filter provided with a bypass
opening (14) to be used especially as an oil filter in hydraulic
systems. The filter includes a casing-like filtering element (1)
mounted on a support (3), whereby the stream to be filtered can
be conducted into the space (11) defined by the element such
that filtering takes place from this space through the filtering
element envelope towards the outside of the space. The bypass
opening (14) is produced by prestressing the filtering element
(1) and the support against each other with a spring (5) such that,
as the pressure in the filter exceeds the prestressing force, they
will be dislodged relative to each other, leaving the opening
concerned between the support and the filtering element (1).
Essential features of the filter of the invention are that the filter
is equipped with a frame (17) between the casing-like filtering
element (1) and the support (3), that the frame and the support
are prestressed against each other to leave a bypass opening (14)
between them under the effect of pressure, and that the filtering
element is removably attached to the prestressed frame. The
frame (17) and the support (3) are kept continuously prestressed
in the filter, while the cylindrical filtering element (1) attached
to the frame, which does not affect prestressing, can be removed
and replaced when needed.
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FILTER PROVIDED WITH A BYPASS OPENING.

The invention relates to a filter comprising a support and a removable, casing-like
filtering element, whereby the stream to be filtered can be conducted into this
element such that filtering takes place through the element envelope towards its
outside, the filter element and the support being prestressed against each other by a
spring such that, as the pressure within the element exceeds the prestressing force,
they are dislodged relative to each other, opening up a by-pass opening for the
stream passing by the element.

Filters of the type described above are used for instance in hydraulic systems to
cleanse hydraulic an lubricating oils from dirt. The filter may be mounted for
instance in the cover of an oil tank or in a piping conveying oil. The filtering
envelope may consist of a metal mesh and a paper or glass fibre layer supported
against this. The purpose of prestressing the envelope and the holder against each
other is to provide a by-pass valve in the event that the envelope is clogged, the by-
pass valve allowing the stream of material to be filtered to pass by the envelope as
the pressure exceeds the treshold value formed by the prestressing, thus avoiding
malfunctions of the system and any damage to the filter.

Figures 1 and 2 in the accompanying drawing illustrate a prior-art filter of the type
typically used in hydraulic systems. Figure 1 is a partial vertical section of the filter
in normal operating position and figure 2 is a view of the same filter with the by-
pass opening opened up.

The filter illustrated in figures 1 and 2 comprises a filter element 1 with its envelope
shaped as a circular cylinder, a shaft bar 2 and a stationary support 3 of the filter
element. The end of the filter element envelope opposite to the support is sealed
with a closed cover 4. The filter element 1 is pressed against the support 3 by a
prestressing spring 5 surrounding the shaft bar 2 and attached to the bar with a
clamping screw 6. This arrangement allows the filter element 1 to move axially
relative to the support 3 against the springback force. The filter element 1 is
attached to the shaft bar 2 with a clamping nut 7 pressing the cover 4 such that the
bar will move along with the filter element.

The cylindrical envelope of the filter element 1 consists of nested, permeable metal
meshes 8 and an intermediate filtering material layer 9, made for instance of paper
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or glass fibre. The support 3 is provided with pin-like guides 10 surrounding the
upper end of the envelope 1 and retaining the envelope in place as the element is
dislodged.

The annular support 3 is equipped with inlet openings 12 for the stream to be
filtered opening up into the space 11 defined by the envelope of the filtering
element 1. The openings 12 are located on the distances between the radial sides of
the circumference of the support 3 and the casing surrounding the shaft bar 2 and
the spring 5. A stream of for instance polluted hydraulic oil flows from the openings
12 into the cylindrical space 11, clean oil being filtered through the envelope 8, 9 to
the outside of the filter as indicated by arrows 13 in figure 1, so that the dirt is
caught on the inner surface of the envelope and in the filtering material layer 9.

In the normal operating position of the filter, the envelope of the filtering element 1
fixed in place with the nut 7 is pressed against the support 3 by means of the shaft
bar 2 and the spring 5. As the filtering material 9 is gradually being clogged, the
permeability of the envelope 1 drops, while the pressure produced by the entering
stream increases in the space 11 within the envelope. As this pressure exceeds the
prestress of the filtering element 1 against the support 3 generated by the spring 5,
the element will yield, shifting against the spring parallel to the shaft bar 2, and
consequently leaving an annular by-pass opening 14 between the support and the
upper end of the element envelope, as shown in figure 2. In this situation a major
portion of the stream will be conducted through the slot 14 passing by the envelope
8, 9 outside the filter, as indicated with lines 15 in figure 2.

In the prior-art filter configuration described above, the cylindrical filtering element
1 is mounted at assembly by screwing the clamping nut 7 all the way to the bottom,
the upper end of the element envelope thus being pressed against the support 3 as
the spring 5 is pressed, generating prestress between the members. The filtering
element 1 has been dimensioned such that the prestress equals a desired threshold
value of the pressure opening up the by-pass opening 14. However, due to large
manufacturing tolerances, the filtering elements 1 do not always have exactly the
same length, and this entails the problem that, as a clogged or otherwise worn-out
element is being replaced, there may be a change in the prestress of the
construction, and thus in the pressure opening up the by-pass opening 14. Yet an
optimal operation of the system would require this pressure to be exactly

maintained.
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Another problem entailed by the prior-art filtering design described above is that, as
the by-pass opening 14 has opened up, turbulent streams will be generated in the
space 11 within the filtering element envelope 1, these turbulences attracting dirt
from the inner surface of the envelope and subsequently passing into the by-pass
opening 14, as shown in figure 2. In this situation, dirt having already been
separated by the filter from the stream to be filtered will pass by the envelope 1.

The purpose of this invention is to provide a design allowing the drawbacks of the
conventional filter configuration mentioned above to be eliminated. The filter of the
invention is characterised by the filter being equipped with a frame between the
casing-like filtering element and the support, of the frame and the support being
prestressed against each other in order to leave a by-pass opening between them
under the effect of pressure, and of the filtering element being removably attached
to the prestressed frame.

In the design of the invention, prestressing is generated between the filtering
element frame and the support by using an appropriate clamp, independently of the
filtering element envelope and the attachment of the element. In other words, the
length of the element envelope will not affect prestressing. This enables the
prestress between the frame and the support to be accurately controlled to the
desired level by means of the prestressing spring and its attachment, and this
prestress will be maintained in the filter, because there will be no need to act on the
mounting of these members as the filtering element is being replaced. Moreover,
this arrangement enables the clamp of the prestressing spring, such as a clamping
screw or nut, to have various prestressing degrees and graded clamping positions
corresponding to the pressures opening up the by-pass opening, thus allowing the
opening pressure to be varied when desired. The invention has the further advantage
that, as the cylindrical filtering element does not have to support and maintain the
prestress required, its design and material requirements are no longer critical in this
respect. It suffices if the element is stiff enough to remain in place in the filter under
the operating pressures prevailing in the cylinder.

The filter of the invention preferably comprises a shaft bar passing axially through
the cylindrical filtering element, serving to prestress the frame and the support
against each other, to which the element is attached at its end opposite to the frame.
The shaft bar may preferably consist of two removably interconnected members
such that the first member connects the support with the frame fixed in this member
and the second member forms a removable extension of the first member extending
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to the stationary cover at the opposite end of the filtering element. When desired,
the second member of the bar can thus be replaced with a member of a different
length, allowing filtering elements of various lengths to be used in the filter without
affecting the prestress between the support and the frame, nor the pressure opening
up the by-pass opening.

In terms of the invention, it is also possible to act on the streams occuring after the
by-pass inlet has opened up into the filter with the shape and the position of the
flow openings defined by he frame, and hence to prevent dirt already caught in the
filtering element from rejoining the stream and passing through the filter.

An example of the filter of the invention is illustrated in the accompanying figures 3
and 4, figure 3 being a partly sectional view of a normally operating filter with the
lines 13 indicating the flow of the stream to be filtered and figure 4 respectively
indicating with flow lines 16 a filter with the by-pass inlet opened.

The filter of the invention shown in figures 3 and 4 basically corresponds to the
prior-art filter in figures 1 and 2 described above, and for this reason we shall
proceed to explain the members and operations of the inventive filter alone that
differ from the previously known filter. In other respects, the facts disclosed in
conjunction with figures 1 and 2 also apply to the filter of the invention.

The prestress corresponding to the opening pressure of the by-pass opening 14 is
generated in the filter of the invention between the stationary support 3 and the
frame 17 placed immediately inside this, pressed by the spring against the support.
The frame 17 is attached to the shaft bar 2 with a nut 18. As the pressure in the
cylindrical space 11 exceeds the prestress between the support 3 and the frame 17,
the frame moves axially towards the spring 5, thus leaving a by-pass opening 14
between the support 3 and the frame 17.

In figures 3 and 4 the flow inlets 19 defined by the frame 17 and opening up into
the cylindrical space 11 within the filter are retracted from the outer edge of the
frame such that the links 20 between the inlets and the frame edge bar the flows
passing from the cylindrical space 11 to the opened by-pass inlet 14. This design
serves to prevent or at least to essentially reduce dirt already caught in the filtering
element 1 from escaping from the filter.
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In the filter illustrated in figures 3 and 4, the shaft bar 2 consists of two members
21, 22 interconnected with a screw joint. The first member 21 of the bar connects
the support 3 with the frame 17 mounted in this member 21 with a nut 18. The
second member 22 of the bar, which can be unscrewed from the member 21, lodges
the support 23 mounted with a nut 7 and bearing against the cover 4 of the element.
As a result, the support 23 and the cylindrical filtering element 1 retained by it do
not have an impact on the prestress between the frame 17 and the support 3. This
means that the length of the filtering element envelope 1 and manufacturing
tolerances do not affect the operation of the filter, and in the filter embodiment
shown, it is possible to use filtering elements 1 of various lengths by appropriately
replacing the second shaft member 22. Accordingly, the filtering element 1 may
consist of nested metal meshes 8 and an intermediate filtering material layer 9,
however, since the invention does not require the element envelope to maintain the
prestress, other envelope designs and materials having lower dimensional stability
are also conceivable in terms of the invention.

The filter of the invention is assembled by first attaching the frame 17 to the support
3 with a nut 18 screwed into the shaft bar 2, and by subsequently adjusting the
prestress between these exactly to the desired level using the clamping screw 6 and
the nut 18. After this, the cylindrical filtering element 1 is fixed with the support 23
and a nut screwed into the lower end of the bar 2. As the clogged filtering element 1
is replaced, there is no need to touch the mounting between the frame 17 and the
support 3, unless the pressure opening up the by-pass opening 14 is to be varied for
some reason. When desired, this variation can be accomplished by adjusting the
spring 5 with the clamping screw 6, which may be provided with pregraded
positions corresponding to various pressures. In filters of hydraulic systems, 1.2 bar
and 1.6 bar opening pressures are commonly used pressures. '

It is obvious to those skilled in the art that the embodiments of the invention are not
confined to the example described above, but may vary within the scope of the
accompanying claims. Thus, the closed cover 4 of the filtering element 1 and its
support 23 may be constructed as a single, integrated piece. Also, the filtering
element 1 does not necessarily have the shape of a circular cylinder, but may for
instance be conically tapered within the scope of the invention. It is further possible
that not the support, but the frame bearing against it is stationary, and in that case
the support is movable relative to the frame.
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Claims

1. A filter comprising a support (3) and a removable, casing-like filtering element
(1), whereby the stream to be filtered can be conducted into this element such that
filtering takes place through the element envelope (8,9) to its outside, the filtering
element and the support being prestressed against each other with a spring (5) such
that, as the pressure within the element exceeds the prestress force, they are
dislodged relative to each other, leaving a by-pass opening (14) for the stream
passing by the element envelope, characterised in that the filter is equipped with a
frame (17) between the casing-like filtering element (1) and the support (3), in that
the frame and the support are prestressed against each other to leave a by-pass
opening (14) between them under the effect of pressure, and in that the filtering
element is removably attached to the prestressed frame.

2. A filter as claimed in claim 1, characterised in that the frame (17) and the
filtering element (1) removably attached to it have been disposed to be dislodged
relative to the stationary support (3) under the effect of pressure.

3. A filter as claimed in claim 1 or 2, characterised in that the frame (17) and the
support (3) are interconnected by a shaft bar (2), and in that prestress has been
generated by means of a clamping nut (18) screwed into the shaft bar.

4. A filter as claimed in claim 3, characterised in that the shaft bar (2) extends
through the filtering element (1) all the way to its end opposite to the frame (17), at
which the element is attached to the end of the shaft bar by means of a nut (7) or
any similar fixing means.

5. A filter as claimed in claim 4, characterised in that the shaft bar (2) consists of
two removably interconnected members such that the first member (21) connects the
support (3) with the frame (17) and the second member (22) forms a removable
extension of the first part extending to the end of the filtering element (1) opposite
to the frame.

6. A filter as claimed in any of the preceding claims, characterised in that the
casing-like filtering element (1) comprises an envelope of a permeable filtering
material (9) and a closed cover (4) at its end.
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7. A filter as claimed in any of the preceding claims, characterised in that the
filtering element (1) comprises a permeable envelope (8,9) having the shape of a
circular cylinder.

8. A filter as claimed in any of the preceding claims, characterised in that the by-
pass opening (14) is a substantially annular inlet opening up between the annular
support (3) and the frame (17) bearing against it.

9. A filter as claimed in any of the preceding claims, characterised in that the
support (3) is provided with one or more inlet openings (12) for the stream (13) to
be filtered to be conducted inside the filtering element.

10. A filter as claimed in claims 8 and 9, characterised in that the frame (17)
defines flow openings (19) retracted from its edge such that links (20) between the
openings and the frame edge bar the back flow returning from the filtering element
(1) towards the by-pass opening (14).
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