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(57) L’invention concerne un filtre utilis€¢ dans un
systeme a carburant hydrocarbure, comprenant un
recipient (22) pourvu d’une entree (52), d une sortie (66)
et d’un support de filtre étroitement enferme dans le
recipient. Ce support de filtre comprend des couches (32)
d’alpha-cellulose avec des couches intercalées (34) d"un
support  supplementaire, un taux d’¢coulement
specifique pouvant €tre obtenu a travers le filtre a
carburant. Une dé€rivation (56) peut étre prevue et celle-
c1 peut etre actionnée par un interrupteur (68) a deétection
a vide fonctionnant sur une ¢lectrovanne (70, 72) de
maniere a fournir un passage traversant entre 1’entrée

(52) et la sortie (66), une alarme ¢tant activee en méme
temps.
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(57) A filter for use 1n hydrocarbon fuel system, includes
a container (22), having an inlet (52), and an outlet (66),
and a filter medium enclosed tightly within the container,
this filter medium including layers (32) of alpha-
cellulose with interposed layers (34) of an additional

medium, whereby a dedica

through the filter for the -

ed flow rate can be achieved
uel. A bypass (56) may be

provided and this can be actuated by a vacuum sensor
switch (68) operational on a solenoid valve (70, 72) to
provide a through passage between the let (52) and the
outlet (66), at the same time an alarm (76) being

activated.
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(87) Abstract

A filter for use in hydrocarbon fuel system, 76
includes a container (22), having an inlet (52), and an 70 -
outlet (66), and a filter medium enclosed tightly within
the container, this filter medium including layers (32)
of alpha-cellulose with interposed layers (34) of an - 68
additional medium, whereby a dedicated flow rate can
be achieved through the filter for the fuel. A bypass-(56)
may be provided and this can be actuated by a vacuum
sensor switch (68) operational on a solenoid valve (70,
72) to provide a through passage between the inlet (52)
and the outlet (66), at the same time an alarm (76) being
activated.
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FUEL FILTER

The present invention relates to fuel filters particularly those for fltering

diesel fuel.

One of the problems with diesel fuel is that there is a tendency, in the fael
tank of a vehicle or static engina, whether it be car, lorry, earth-moving plant or railway

engine or other use, is thar there is a tendency for condensation of water to occur in the fosl

-~ tank.

Traditionally fuel systems of such vehicles involve a fuel filter and water
frap which removes & large proportion of the water, However, it is niot capable of

‘completely removing it, and as a result of this some water necessarily tends to pass through

into the engine, and it is this which produces heavy smoke in the exhaust of a diese] engine,
and which produces unnecessary wear on the diesel engine itself.

It will be advantageous, therefore, to provide s better or additional filtering
system for use with diesel fuel supplies.

It is now proposed, according to the present invention, to provide a filter for
use in a hydrocarbon fuel system, the filter including a container having an inlet and an
outlet, and a filter medium enclosed tightly within the container, this filter medium
including layers of alpha-cellulose with interposed layers of an additional non-absorbent
laminar medium, the major surfaces of the alpha-cellulose layers abutting the major
surfaces of the layers of additional laminar medium, the surfaces of the layers all extending
1n & direction generally between the inlet and outlet, whereby the flow is generally parallel
to the surfaces of the layers, the layers of additional laminar medium reducin & the. pressure

drop through the filter for the fuel.

Preferably layers of alpha-cellulose and additional medium are placed one
on top of the other and rolled up to form a cylindrical mass which is disposed in the |

heusing and the inlet and outlet are disposed so that the fue] flows parallel tc the axis of the

cylindrical mass.
The material from which the additional layer or layers is made can take

many forms. However, in a prefeired arrangement according to the invention, it is in the

form of gauze, such as a wire gauze,
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2.

It will be appreciated that the relative thickness of the additional medium,
such as gauze, and the alpha-cellulose layer or layers must be chosen so that a correct
dedicated flow rate through the filter is achieved without there being any problem of the
fuel bypassing the filtering sffect of the alpha-cellulose.

Advantageously the container is formed from a relatively inexpensive

material, such as plastics material, and the arrangement is manufactured as a "spin on"
assembly, When the filter is exhausted, then it can be disposed of.

Preferably, according to the invention. the filter is ass‘ociated with séme
form of sensor which determines when the drop it pressure across the filter exceeds a

threshold value. When this occurs, in order to ensure that the engine is not starved of fuel,

a bypass 1s provided to the filter and an alarm, such as a warning light, is activated to wam
that the filter of the invention must be changed.

The filter is preferably positioned upstream of the fuel pump so that the
pump pressure is not applied to the filter, thereby reducing the chances of the filter being
damaged by such pressure.

In order that the present invention may more readily be understood, the
following description is given, merely by way of example, reference being made to the
accompanying drawings in which:-

Figure 1 is a schematic view of one embodiment of fuel system
incorporating a fuel filter according to the invention;

Figure 2 is a schematic cross-section through one embodiment of filter unit
according to the mmvention;

Figure 2A 15 a perspective schematic view showing the alpha-celiulose and
gauze wrapped together to form a cylindrical filter mass.

Figures 3, 4, §, and 6 show schematically several diffarent forms of the
additional medium; and

Figure 7 is & schematic cross-section through a second embodiment of filter
unit according to the invention.

In Figure 1 there is illustrated a general schematic arrangement of a diesel
engine fuel supply system incorporating a fuel filler according to the pres=nt invention.

b —y e sty ol AAriR SR SRS PR S T bttt wbictuiute bbb L LR ariars. PAVrITR = VL. ACHE SO VTR ST TNl b pbbe s sbmmpumpsninh Al o s iy b = L S Ay o o — T L T T B P,



CA 02319390 2000-07-28

28

Tha fusel system insludes o fual tanlr 10 and pipe.-work 12 leading to an
engine 14,

As in conventional fuel systems of this type, a standard type of primary fucl
filier/water trap 16 is located downstream of the fuel tank, and is designed to remove the

bulk of any water, ¢.g. condensation, which is mixed with the fuel.
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Next in series with that is a fuel filter 18 according to the invention, and a
fuel pump 20 then feeds the filtered fuel to the engine 14.

One embodiment of fuel filter of the invention is illustrated in Figure 2 and
this incorporates a housing 22, having a cylindrical wall and a domed cap 24, and this can
be conveniently made of plastics material, such a polypropylene. A base 26 is connected
across the open end of the housing 22, and incorporates an axially extending central feed
pipe 28, the lower end of which is secured to the base plate 26, and the upper end of which
1s spaced from the domed cover 24.

Spaced from the base 26 is a perforated support 30.

In the construction according to the invention, a filter mass is positioned
around the feed pipe 28, within the housing 22, above the perforated support 30. This filter
mass is shown as being in the form of alpha-cellulose sheet material 32 with interposed
layers of an additional medium 34, whereby a dedicated flow rate can be achieved for the
fuel.

In a preferred embodiment, as shown in Figure 2A, this is achieved by
placing a sheet of alpha-cellulose material 32 and a layer of laminar structure 34, such as a
wire gauze, one on top of the other, and then rolling them up into a cylinder, the
dimensions of which are chosen so that the rolled up mass is a snug fit within the housing
22, and around the feed pipe 28, and its length is such as to leave a space, when mounted
on the support 30, above the mass and below the end cover 24. In Figure 2A the thickness
of the gauze 1s greatly exaggerated for clarity. Normally the thickness of the gauze will be
about one half of the thickness of the alpha-cellulose layer. One example which works
satisfactorily is a mesh of 400 micron pore size, which is 0.5 mm thick with the alpha-
cellulose layer 1 mm thick.

The gauze 34, or other material forming the layer 34, provide a dedicated
flow path through the filter, thereby ensuring that there is not an enormous pressure drop
across the filter mass.

As can be seen from Figure 2, the inner portion of the lower end of the
central feed pipe 28 is threaded at 37, and this enables the filter assembly 18 of the
invention to be "spun on" to a spigot 36 of a mounting member 38. The mounting member

38 is provided with an annular suction manifold 40, which is positioned below ports 42, in
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the bottom plate 26.
In use, the manifold 40 is connected to the inlet of the pump 20, and the ball

of the spigot 36 is connected to the pipe-work leading from the primary filter/wster trap 16.
The pump will produce a suction which will draw fuel from the tank 10, via the spigot 36

and the central feed pipe 28 into the upper chamber formed within the housing 22. The
fuel will be drawn downwardly generally parallel to the gauze or other material 34, and
water, and possibly any remaining particulate substance, will be removed from the fuel by
the alpha-ocellulose 32, '

Alpha-cellulose has been found to be particularly effective in removing
remaining water fom fuel, and in particuler diesel fuel,

The additional medium may, as indicated, take the form of gauze (Figure 3)
but it is also contemplated that it could take many other forms such as a screen (Figure ]5) ,[f
corrugated or ribbed material (Figure 6), a series of rod like members secured together in

paralle] spaced or abutting relation (Figure 5). or any other forin which will give g

dedicated flow rate for the fuel through the filter mass.

Figure 7 illustrates an elternative construction of the fuel filter 18. Like
parts have been indicated by like reference numerals. Thus, there is & cylindrical housing

22, to which is welded at 27 an inverted cupped shaped base 26. As in the embodiment

illustrated in Figures 2 and 2A, alpha cellulose material 32, and a laminar structure 34, of
any of the varieties previously described, are fitted one on top of the other and rolled up
into a cylinder and mounted within the housing 22, Interiorly of the filter mass thus
formed is an inner support tube 29 which does not, however, in this instance act as a feed
pipe.

Now this structure differs very significantly from that of Figure 2, insofar as
there 15 an upper body 50, including an inlet feed passage 52, connscted to an annular inlet
manifold 54 located immediately above the filter mass 32. An O-ring 55 is used to seal the
upper end of the housing, which is threaded into the upper body 50. The inlet passage 52 is

also connecied to a bypass chamber 56 formed near the centre, this being closed by & cap
58.

The casing 30 also includes a central spigot 60 sealed to the tube 29 by an O
ring 62, the spigot being provided with a central outlet passage 64, which in turn is
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connected to a horizontally extending outlet duct 66. This outlet duct is also connected to

the bypass chamber 56.

A vacuum pressure switch 68 is shown mounted on the upper body 50, and
is operational if the pressure within the outlet duct 66 falls below a predetermined value.
The actuation of this switch will operate a solenoid valve 70, mounted on cap 58 and
having a valve head 72 in the bypass chamber, engageable with a valve seat 74, at the top
of the passage 64. An alarm 76 is also connected to the vacuum pressure switch 68, and is
operated when the pressure falls below the predetermined value mentioned earlier.

The inlet passage 52 in use is connected to the primary fuel filter/water trap
16 shown in Figure 1, and the outlet duct 66 is connected to the fuel pump 20.

The system operates precisely as before, but should the filter become
blocked, the pressure within the duct 66 will be caused, by the pump 20, to drop and when
it is lowered to a predetermined value, switch 68 will operate, firstly setting off the alarm
76, and secondly actuating the solenoid valve 70, so that fuel entering by the inlet 52 can
bypass the filter mass via the bypass chamber 56, the fuel then flowing onwardly through
the valve seat 74, into the outlet duct 66. The alarm will warn the driver that he should
shortly have the' filter element changed.
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CLAIMS
1, A filter for use in & hydrocarbon fuel system, the filter including a container

having an inlet and an outlet, and a filter medium enclosed tightly within the container, this

filter medium including layers of alpha-cellulose with inierposed layers of an additional
non-absorbent. leminar medium, the major surfaces of the e.lpha-celluiosé layers abutting
the major surfaces of the layers of additional leminar medium, the surfaces of the layers all
extending in a direction generally between the inlet and outlet, whereby the flow is
generally parallel to the surfaces of the layers, the layers of additional Jaminar medium

reducing the pressure drop through the filter for the fuel.

2. A filter according to claim 1, wherein layers of alpha-cellulose and said
additional medium are placed one on top of the other and rolled up to form a cylindrical

mass, which is disposed in the housing, and the inlet and outlet are disposed so that the fuel
flows parallel to the axis of the cylindrical mass.

3. A filter according to claim 1 or 2, wherein the additional layer is in the form

of a gauze, such 4§ & wire gauze.

4, A filter according to claim 1, 2 or 3, wherein the contamer 1s formed from
plastics matenal.
3. A filter any preceding claim, wherein the inlet to the container includes a

screw threaded faed pipe enabling the container to be spun onto the engine essociated with

the hydrocarbon fuel system.

3 A filter any preceding claim, wherein the filter is associated with a sensor

which determines when the drop in pressure across the filter exceeds a threshold value,

7, A filter according to claim 6, and further including a by-pass provided

around the filter, this being activated by said sensor, and an alarm associated with the
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sensor, the alarm being activated to wamn that the filter must be changed.

8, A hydrocarbon fuel engme, in¢luding a hydrocarbon fuel supply system
having a fuel pump, and a filter any precedmg claim included in the fuel supply system.

9. An cngine acoording to olaim 8, wharein the fltar iz pocitionad upetream of

the fuel pump so that 2 pump pressure 18 not applied to the filter.
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