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(54) Improvements in or relating to filters

(57) A filter device for removing particles from a liquid
which device comprises a cylindrical vessel through
which the liquid to be filtered may be passed, the vessel
having a longitudinal axis and in use being positioned

with said axis generally horizontal characterised in that
the vessel has a continuously varying internal bore which
provides a low point drain. Suitably, the filter device is a
magnetic filter device having one or more magnets sus-
pended in the vessel.
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Description

[0001] This invention relates to filters and in particular,
but not exclusively, to a magnetic filter device for remov-
ing ferromagnetic particles from liquids and to a method
of using said device.
[0002] Magnetic filter devices are known for removal
of ferromagnetic particles from liquids.
[0003] In order to clean a filter device it is desirable to
drain the device of liquid and/or contaminants.
[0004] There remains a need for a vessel for a filter
device which can be easily drained of liquid and/or con-
taminants.
[0005] Thus, according to the present invention there
is provided a filter device for removing particles from a
liquid which device comprises a cylindrical vessel
through which the liquid to be filtered may be passed,
the vessel having a longitudinal axis and in use being
positioned with said axis generally horizontal character-
ised in that the vessel has a continuously varying inter-
nal bore which provides a low point drain.
[0006] The vessel may have a bore which increases
progressively from each end of the vessel to provide at
the widest bore, a low point drain. The low point drain
may be provided with a drain valve.
[0007] The continuously varying internal bore may also
provide a high point vent. The vessel may have a bore
which increases progressively from each end of the ves-
sel to provide at the widest bore, a high point vent. The
high point vent may be provided with a valve. The high
point vent may provide for removal of vapour and/or gas
from the vessel, for example during charging of the vessel
with liquid. The high point vent may allow for ingress of
gas and/or vapour, for example during emptying of the
vessel. The high point vent may allow ingress or egress
of gas and/or vapours emptying and/or charging of the
vessel with liquid and/or during cleaning of the vessel.
[0008] The vessel may be fabricated by machining a
progressively increasing bore from each end of a cylin-
drical pipe. The vessel may be fabricated in two parts
each with increasing bore from one end to the other and
the parts joined together at the ends having the widest
bore.
[0009] The vessel of the present invention provides for
easy removal of liquid and/or contaminants from the ves-
sel during cleaning.
[0010] The vessel may be connected to associated in-
let and outlet pipe-work at least one of which may have
a diameter which is different to that of the vessel. The
vessel and the pipe-work may be connected by eccentric
reducers mounted such that the vessel and associated
pipe-work have similarly aligned lower internal horizontal
surfaces with the low point drain of the vessel being the
lowest point. This may help in avoiding low points at the
connections.
[0011] The vessel may be connected to associated in-
let and outlet pipe-work at least one of which may have
a diameter which is different to that of the vessel. The

vessel and the pipe-work may be connected by eccentric
reducers mounted such that the vessel and associated
pipe-work have similarly aligned upper internal horizontal
surfaces with the high point vent of the vessel being the
highest point. This may help in avoiding high points at
the connections.
[0012] Preferably, according to a first embodiment of
the present invention, the filter device is a magnetic filter
device having one or more magnets suspended in the
vessel, an inlet to allow liquid to flow into the vessel, and
an outlet to allow the liquid to flow out of the vessel.
[0013] Suitably, the vessel is a horizontal pipe with an
inlet at one end and an outlet at the other end, with the
one or more magnets suspended transverse to the lon-
gitudinal axis of the pipe. The one or more magnets may
be vertically mounted transverse to the longitudinal axis
of the pipe. If there is a plurality of magnets these may
be mounted along the longitudinal axis of the pipe. This
can facilitate removal of the magnets from the vessel, for
example for cleaning. This is beneficial if the magnets
are heavy and require lifting tackle to be removed.
[0014] The vessel may have a high point vent. This
may be provided with a valve. The high point vent may
be used to allow ingress of egress of vapours and/or gas
for example during charging, draining or cleaning of the
vessel.
[0015] The one or more magnets may be permanent
magnets, for example rare earth permanent magnets.
Each magnet may be mounted within a sleeve, for ex-
ample, a stainless steel, austenitic stainless steel, ce-
ramic or anodised aluminium sleeve. The sleeves may
have a smooth surface, which may facilitate cleaning.
[0016] In use, the ferromagnetic particles accumulate
on the magnets or on the sleeves, if the magnets are
mounted in sleeves.
[0017] According to a further aspect of the present in-
vention there is provided a method for removing ferro-
magnetic particles from a liquid which comprises passing
the liquid through the device according to the first em-
bodiment of the present invention and cleaning the de-
vice by interrupting the flow of liquid and draining liquid
and/or accumulated ferromagnetic particles from the
vessel at the low point drain.
[0018] As part of the cleaning process, the magnets
may be removed from the vessel.
[0019] Preferably, the magnets are mounted in
sleeves and as part of the cleaning process the magnets
are removed from the sleeves. This may facilitate remov-
al of accumulated ferromagnetic particles from the
sleeves.
[0020] The liquid may be a fuel for example liquefied
petroleum gas, automotive gasoline, aviation gasoline,
kerosine, jet fuel, diesel fuel, marine fuel oil, residual fuel
oil or other liquid fuel. The ferromagnetic particles may
comprise iron oxide or ’rust’. Iron or ’rust’ may be formed
by corrosion for example, of pipe-work, vessels and the
like through which the liquid is passed, for example, dur-
ing its manufacture, storage and/or distribution.
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[0021] The present invention will now be illustrated by
way of example only with reference to the accompanying
drawings in which Figure 1 and Figure 2 show in longi-
tudinal cross section, magnetic filter devices according
to the present invention. Figures 3 and 4 show in cross-
section, a vessel according to the present invention con-
nected to associated pipe-work.
[0022] In Figures 1 and 2, a magnetic filter device 2
according to the present invention comprises a cylindrical
vessel 4 having a longitudinal axis 6, one or more mag-
nets 8 suspended in the vessel, an inlet 10 to allow liquid
12 to flow into the vessel, and an outlet 14 to allow the
liquid 12 to flow out of the vessel 4. The magnets are
mounted in sleeves 9.
[0023] In use, the vessel is positioned with its longitu-
dinal axis 6 generally horizontal.
[0024] The vessel has a continuously varying internal
bore 16 which provides a low point drain 18. In particular,
the end bore (20, 22) at each of the ends (10, 14) of the
vessel is smaller than the middle bore 24 in the middle
of the vessel to provide at the widest bore a low point
drain 18, which may be provided with a drain valve 26.
[0025] In use liquid 12 such a fuel is passed through
the device 2 from the inlet 10 to the outlet 14, passing
into contact with the sleeves 9 of the magnets 8. The
ferromagnetic particles 28 accumulate on the sleeves 9.
[0026] The device may be cleaned by interrupting the
flow of liquid and draining liquid and/or accumulated fer-
romagnetic particles 28 from the vessel at the low point
drain 18 through drain valve 26. To facilitate cleaning,
the magnets 8 may be removed from the sleeves 9. This
facilitates removal of accumulated ferromagnetic parti-
cles 28 from the sleeves 9.
[0027] The device in Figure 2 is similar to that in Figure
1, with common features having common reference nu-
merals. The device in Figure 2 may for example be fab-
ricated in two parts each with increasing bore from one
end to the other and the parts joined together at the ends
having the widest bore by flanges 30. The continuously
varying internal bore in the device in Figure 2 provides a
high point vent 19, which is provided with a valve 27. The
high point vent may provide for removal of vapour and/or
gas from the vessel, for example during charging of the
vessel with liquid. The high point vent may allow for in-
gress of gas and/or vapour, for example during emptying
of the vessel.
[0028] Figure 3 shows in side view how a vessel 4 of
the device may be connected to associated inlet or outlet
pipe-work 32 which has a diameter which is different to
that of the vessel 4. In this embodiment, low points at the
connections may be avoided by using eccentric reducers
34 mounted such that the vessel 4 and associated pipe-
work 32 have a commonly aligned lowest horizontal sur-
face 36, for example using flanges 38.
[0029] Figure 4 shows in side view how a vessel 4 of
the device may be connected to associated inlet or outlet
pipe-work 32 which has a diameter which is different to
that of the vessel 4. In this embodiment, high points at

the connections may be avoided by using eccentric re-
ducers 34 mounted such that the vessel 4 and associated
pipe-work 32 have a commonly aligned highest horizon-
tal surface 37, for example using flanges 38.

Claims

1. A filter device for removing particles from a liquid
which device comprises a cylindrical vessel through
which the liquid to be filtered may be passed, the
vessel having a longitudinal axis and in use being
positioned with said axis generally horizontal char-
acterised in that the vessel has a continuously var-
ying internal bore which provides a low point drain.

2. A filter device as claimed in Claim 1 in which the
vessel has a bore which increases progressively
from each end of the vessel to provide at the widest
bore, a low point drain.

3. A filter device as claimed in Claim 2 in which the low
point drain is provided with a drain valve.

4. A filter device as claimed in any one of Claims 1 to
4 in which the continuously varying internal bore may
also provide a high point vent.

5. A filter device as claimed in any one of the preceding
claims in which the filter device is magnetic filter de-
vice having one or more magnets suspended in the
vessel, an inlet to allow liquid to flow into the vessel,
and an outlet to allow the liquid to flow out of the
vessel.

6. A filter device as claimed in Claim 5 in which the
vessel is a horizontal pipe with an inlet at one end
and an outlet at the other end, with the one or more
magnets suspended transverse to the longitudinal
axis of the pipe.

7. A filter device as claimed in Claim 6 in which the one
or more magnets are vertically mounted transverse
to the longitudinal axis of the pipe.

8. A filter device as claimed in any one of the preceding
claims in which the vessel is connected to associated
inlet and outlet pipe-work at least one of which has
a diameter which is different to that of the vessel, the
vessel and the pipe-work being connected by eccen-
tric reducers mounted such that the vessel and as-
sociated pipe-work have similarly aligned lower in-
ternal horizontal surfaces with the low point drain of
the vessel being the lowest point.

9. A filter device as claimed in any Claims 1 to 7 in
which the vessel is connected to associated inlet and
outlet pipe-work at least one of which has a diameter
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which is different to that of the vessel, the vessel and
the pipe-work being connected by eccentric reduc-
ers mounted such that the vessel and associated
pipe-work have similarly aligned upper internal hor-
izontal surfaces with the low point drain of the vessel
being the highest point.

10. A method for removing ferromagnetic particles from
a liquid which comprises passing the liquid through
a device as claimed in any one of claims 5 to 9 and
cleaning the device by interrupting the flow of liquid
and draining liquid and/or accumulated ferromagnet-
ic particles from the vessel at the low point drain.

11. A method as claimed in Claim 10 in which the liquid
is a fuel.

12. A method as claimed in Claim 11 in which the fuel
is liquefied petroleum gas, automotive gasoline, avi-
ation gasoline, kerosine, jet fuel, diesel fuel, marine
fuel oil or residual fuel oil.
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