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(54) FILTER DEVICE FOR DIESEL ENGINES

(71) We, DAHL MANUFACTUR-
ING, INC, a corporation organised and ex-
isting under the laws of the State of California,
United States of America, of 1818—B Whit-
more Road, Ceres, State of California, United
States of America, do hereby declare the
invention for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be particularly
described in  and by the following
statement : —

This invention relates to fuel filter devices
for diesel fuel.

Conventional diesel fuel filter devices have
the disadvantage of permitting pockets of air
to form within the filter body, with the con-
sequence that the volumetric capacity of the
filter is lessened. A further disadvantage is
that a sudden surge of fuel will cause the air
pocket to be entrained in the flow of fuel,
resulting in a “flat spot” or “cough” in the
engine at a time when it should be operating
at full efficiency. Accordingly, one of the ob-
jects of the invention is to provide a diesel
fuel filter device that is constructed in such a
manner as to preclude the formation of air
pockets within the filter device.

According to the present invention we
provide:—
A fuel
comprising :

a main body portion open at one end and
having an apertured end wall at the other
end, said main body portion constituting a
filter chamber;

a fuel expansion chamber attached to the
apertured end wall of the main body, said
fuel expansion chamber constituting a de-
pressurization zone;

a baffle system enclosed within said fuel
expansion chamber to control the flow of fuel
therethrough, said baffle system including an
upper skirt portion having a central aperture,
lower conical portion spaced therebelow, and
a plurality of radiating rib structures which
project between said upper skirt portion and
said lower conical portion to provide passage-
ways between radiating ribs through which,
in use, fuel flows into said expansion chamber
in substantially laminar flow so as to separate

filter device for diesel fuel

a portion of entrained air, water and solids
from said fuel by gravity separation;

a cover plate sealingly engaging the open
end of the filter chamber and including inlet
and outlet passageways therein at substantially
the same level in relation to the filter
chamber;

an elongated conduit providing communi-
cation between said inlet passageway and the
central aperture in said baffle system within
said expansion chamber whereby fuel is caused
to flow through said baffle system and into
said fuel expansion chamber for depressuriza-
tion and separation prior to flowing through
said filter chamber; and

a fuel filter element disposed within said
filter chamber and disposed about said el-
ongated conduit, said fuel filter element being
arranged in relation to said filter chamber so
that fuel flows from said baffle system up-
wardly through said apertured end wall of said
main body portion, surrounds the exterior of
the filter element, and flows radially inwardly
through the filter element and thence up-
wardly through the interior thereof to be
discharged directly into said outlet passage-
way, said outlet passageway communicating
directly with the interior of the filter chamber
and the filter element being closed at its end
remote from said apertured end wall, whereby
the fuel must pass through said filter before
reaching the outlet passageway.

We describe below a diesel fuel filter device
which includes a main body portion within
which is contained the fuel filter element, a
fuel expansion chamber into which the fuel
flows directly from its source and wherein
moisture and most entrained solids and en-
trained air are removed prior to passing the
fuel through the filter element. At the opposite
end of the main body from the expansion
chamber and downstream from the filter ele-
ment is a cover plate in the form of an end
cap or lid that tightly seals the open end of
the main body while providing a fuel inlet
passageway and a fuel outlet passageway ar-
ranged in coaxial relationship, with the outlet
from the filter chamber being arranged so
that entrained air is scavenged from the main
system and is not permitted to build up into
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a substantial pocket. Means are provided for
simply and effectively binding the end cap,
main body and fuel expansion chamber into
a composite fuel-tight structure.

In the Drawings: —

FIG. 1 is a vertical cross-sectional view
through the longitudinal central axis of the
fuel filter device.

FIG. 2 is a horizontal cross-sectional view
taken in a plane indicated by the line 2—2
in FIG. 1.

In terms of greater detail, the diesel fuel
filter device shown in the drawings comprises
a preferably die cast aluminum body desig-
nated generally by the numeral 2, and in-
cluding generally cylindrical sidewalls 3
tapered as shown from the root 4, which are
relatively heavy in cross-section and which
are integral with a bottom end wall 6 that
extends transversely and which is symmetrical
with a central axis about which the generally
cylindrical walls 3 are formed. From the base
or bottom end wall 6, the generally cylindrical
walls 3 extend away therefrom in a generally
tapered cross-section and terminate in an end
edge 7 as shown.

The transverse end wall 6 of the cup-shaped
body 2 is provided with two or more aper-
tures 8 for purposes which will hereinafter
be explained. The apertures are spaced lat-
erally from the central axis 9 of the device,
and outboard from a central mounting hub
designated generally by the numeral 12 and
including an inwardly extending portion 13
having a central bore 14 having threads 16
on its inner end as shown. The outer end of
the bore 14 extends through an outwardly
extending boss 17 the outer periphery of
which is provided with threads 18. The inner
periphery of the bore 14 is relieved to provide
a seat for gasket 19. The body thus formed
is preferably fabricated from die cast alum-
inum and in the embodiment shown has a
diameter of 6.974’”’ and an overall height of
about 5.5" excluding the boss 17.

To the body thus formed, there is attached
a fuel sedimentation or expansion bowl desig-
nated generally by the numeral 21 and in-
cluding a preferably transparent bowl 22
fabricated from an appropriate synthetic re-
sinous material so as to provide an open upper
end 23 and a closed bottom end 24 through
which is formed a drain aperture 26 normally
kept sealed by an appropriate plug 27. The
upper open end 23 of the transparent bowl is
provided with a radially outwardly extending
flange 28 adapted to be caught by a clamp
ring 29 secured to the bottom wall 6 of the
body member by appropriate screws 31. To
seal the union between the open upper edge
of the transparent bowl and the bottom sur-
face 32 of the bottom wall 6, the bottom wall
is formed with an annular groove 33 within
which is trapped a seal ring 34 which lies
disposed between the bottom wall 6 and the

upper edge of the bowl 22. The union be-
tween these two members is thus sealed
fluid-tight.

Within the bowl 21, there is provided
means for causing expansion of the fuel as it
is discharged into the bowl! in a substantially
laminar flow. Such means includes a baffle
system including baffle member designated
generally by the numeral 36 and including a

“cylindrical portion 37 having an open upper

end threaded to engage the threads 18 formed
on the outer periphery of the boss 17, and at
its lower end flaring out in a skirt portion 38
as shown. There is also provided an inmer
member 39 having a central support structure
41 from which radiate rib structures 42 which
project about a generally conical member 43
the inner surface 44 of which is held spaced
from the undersurface 46 of the skirt portion
38 so as to provide passageways therebetween
defined between the surfaces 44 and 46 and
between successive radiating ribs 42.

The central support structure 41 as shown
lies disposed within the cylindrical portion 37
of the baffle assembly 36, and provides a seat
47 on which rests a spherical ball 48 adapted
under proper circumstances to be elevated
into and seal the opening of bore 14 by
seating against the seal ring 19. The pro-
portions of the spherical ball 48, the height
of the seat 47 below the seal ring 19, and the
diameter of the inner periphery of the cylin-
drical portion 37 cooperates to maintain the
spherical ball 48 centrally disposed within the
cylindrical member 37 at all times.

To admit diesel fuel into the cup-like body

2 and the expansion chamber 21, the upper -

open end of cup 2 is provided with a cover
plate or cap designated generally by the num-
eral 51 and comprising a generally flat circular
member 52 fabricated preferably from die
cast aluminum. The cap forms a fuel-tight
cover for the cup-shaped body 2, and for this
purpose is provided with an inner surface 53
on which is formed an axially extending cir-
cular flange or rib 54 centrally grooved to
receive a seal ring 56, the groove forming
the annular channel to receive the seal ring
56 and being provided with tapered sidewalls
complementary to the tapered sidewalls of
the wall 3. Thus, when the cover 51 is placed
over the open end of the cup-shaped body 2,
the interior 57 of the cup-shaped body is
completely sealed around its open upper edge

Centrally of the cover 51, there is provided
an integral and centrally disposed inwardly
extending boss 58 including a portion 59 that
extends inwardly below the inner surface 53
of the cover. The boss is bored to provide an
inner periphery 61 which forms a bearing
surface for a handle assembly designated gen-
erally by the numeral 63, a transverse lever
64, a gasket 66, and an inwardly projecting
fluid delivery section 67 provided with a cen-
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tral boss 68 having a transverse aperture 69
extending radially therefrom and communicat-
ing with an annular channel 71 formed around
the outer periphery of the fluid delivery sec-
tion 67. Thus, with the handle assembly
mounted as shown, the annular passageway
71 communicates with the interior bore 68,
and communicates additionally with the inlet
passage 72 formed to extend radially to the
right as viewed in FIG. 1 and extending
through the body of the cover 51. The outer
end of the bore 72 is provided with appro-
priate threads 73 to accept the usual fitting
for mounting the unit in a fuel system.

The cover 51 is also provided with an
outlet bore or passageway 74 that extends
radially outwardly from the central boss 58,
is axially aligned with the inlet bore or pas-
sageway 72, and lies at the same level thereof
through the cover 51. As with the inlet open-
ing 73, the outlet opening is provided with
threads 76 to which may be attached an
appropriate fitting for mounting the unit in
the fuel line. As seen in FIG. 1, access of fuel
to the outlet passageway 76 occurs through
an aperture 77 formed outboard from the boss
58, the aperture being proportioned in size
so that it will easily pass as much fuel as the
outlet passageway 74 will carry.

The inner end of the central body portion
63 of the handle assembly that projects beyond
the inner end of the boss portion 59, is pro-
vided with an appropriate groove 81 adapted
to receive a split snap ring 82 between which
and the inner end 83 of the boss 59 there is
compressed a gasket 84, retained in com-
pressed position by a metal washer 86 and a
spring 87 so that the union between the inner
peripheral surface 61 of the cover and the
fluid delivery body 67 of the handle assembly
is sealed in a fluid-tight manner.

Within the handle assembly, the lower end
of the fluid delivery section 67 embodying
the bore 68, is enlarged in diameter to pro-
vide threads 88 to which is secured the inner
end of a fuel delivery conduit 89. The lower
end of the fuel delivery conduit is threaded
and is engaged with the threads 16 formed in

‘the inwardly projecting boss 13 of the body

as shown.

From the foregoing it will be seen that fuel
admitted through the passageway 72 passes
through the central bore 68 in the rotatable
handle assembly, passes through the conduit
89 forming the passageway 91 therethrough,
passes through bore 14 and passes downwardly
and outwardly through the baffle assembly 36
and fills the sedimentation or expansion bowl
21. Any air that is entrained with the fuel
rises as bubbles and impinges a downwardly
extending conical baffle 92 having its large
diameter end trapped between the end wall 6
of the cup-like body and the upper edge of
the bow! assembly 21 as shown. The truncated
apex end 93 of the baffle surrounds the gen-

erally cylindrical baffle assembly 37 and is
spaced therefrom to provide a passageway 94
through which the fuel may rise upwardly
through the aperture 8 in the bottom walls 6
of the central body. It should be noted that
because of the upward inclination of the
baffle 92, air bubbles that are entrained in the
fuel impinge the sloping surface of the baffle
92 and pass upwardly and to the right and
are generally trapped in the bight formed
between the base of the baffle 92 and the
cylindrical wall of the bowl assembly.

To effect filtering of the fuel that passes
through the apertures 8 and the bottom wall 6,
there is provided within the hollow interior 57
of the body a filter assembly designated gen-
erally by the numeral 96 and including a filter
element 97 of conventional type having an
inner periphery 98, an upper end 99, a lower
end 101 and an outer periphery 102. As shown,
the upper end 99 of the fuel filter element is
trapped in an annular channel formed in the
outer peripheral portion of a metallic annulus

'103 having an outer peripheral flange 104, an

inner peripheral flange 106 and a re-entrant
rib 107 that cooperates with the outer peri-
pheral flange 104 to define the channel within
which the upper end 99 of the filter element
is trapped. The inner peripheral flange 106 is
proportioned in diameter to cooperate with
the curved surface 108 of a lug 109 formed on
the inner surface 53 of the cover and which
snugly abuts the inner peripheral surface of
the flange 106 when the cover is placed over
the open end of the body 2. Preferably, three
or four such lugs 109 are provided so that the
annulus 103 is accurately centered within the
hollow body forming the filter chamber when
the cover is placed thereon.

At its lower end, the fuel filter element 96
is supported in an annulus 112 the outer peri-
phery of which is provided with a flange 113
which cooperates with a re-entrant head 114
to provide the channel in which the lower edge
portion 101 of the filter element is caught. The
inner periphery of. the annulus 112 is provided
with a plate bracket 116 adapted to receive
seal ring 117 which seals the inner periphery
of the annulus 112 about the outer periphery
118 of the boss 13. Disposed between the bot-
tom 6 and the undersurface of the annulus 12,
is a coil spring 119 which resiliently biases the
filter assembly upwardly into resilient sealing
engagement with the cover 51. It will thus be
seen that fuel passing upwardly through the
apertures 8 and the bottom wall 6 passes
through the spring 119, circulates around the
outer periphery of the fuel filter element,
passes radially inwardly through the filter into
the chamber 121 defined by the innerwalls 98
of the fuel filter element and then passes up-
wardly through the aperture 77 and into the
outlet passageway 74.

As heretofore explained, because of the lami-
nar flow of the fuel, any sedimentation that is
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carried with the fuel into the sedimentation
bowl 21 settles to the bottom of the bowl and
any air that is entrained with the fuel passes
upwardly and is trapped by the baffle 92.
Despite this precaution, it sometimes happens
that air will pass with the fuel into the filter
chamber. It is important that such air not be
trapped in the upper regions of the fuel filter
section for the reason that during operation
a surge of fuel through the filter system will
pick up portions of this entrapped air and
carry it with the fuel into the outler passage-
way into the fuel system. When this air reaches
the combustion chamber, there is an instant-
aneous interruption of combustion in the
form of a “cough” which can not only damage
the engine but which can cause a serious
accident if it occurs at a critical time.
Accordingly, with the design here described,
discharging the fuel through the outlet 74 at
the same level as the inlet fuel 72 causes any
such particles of air to be entrained with the
fuel as it passes through the aperture 77 and
prevents its collection in the upper end por-
tion of the fuel chamber.

WHAT WE CLAIM IS:—

1. A fuel filter device for diesel fuel
comprising :

a main body portion open at one end and
having an apertured end wall at the other end,
said main body portion constituting a filter
chamber;

a fuel expansion chamber attached to the
apertured end wall of the main body, said fuel
expansion chamber constituting a depressuriza-
tion zone;

a baffle system enclosed within said fuel ex-
pansion chamber to control the flow of fuel

therethrough, said baffle system including an

upper skirt portion having a central aperture,
lower conical portion spaced therebelow, and
a plurality of radiating rib structures which
project between said upper skirt portion and
said lower conical portion to provide passage-
ways between radiating ribs through which,
in use, fuel flows into said expansion chamber
in substantially laminar flow so as to separate
a portion of entrained air, water and solids
from said fuel by gravity separation;

a cover plate sealingly engaging the open
end of the filter chamber and including inlet
and outlet passageways therein at substan-
tially the same level in relation to the filter
chamber; .

an elongated conduit providing communica-
tion between said inlet passageway and the
central aperture in said baffle system within
said expansion chamber whereby fuel is caused
to flow through said baffle system and into

said fuel expansion chamber for depressuriza-
tion and separation prior to flowing through
said filter chamber; and

a fuel filter element disposed within said
filler chamber and disposed about said el-
ongated conduit, said fuel filter element being
arranged in relation to said filter chamber so
that fuel flows from said baffle system up-
wardly through said apertured end wall of
said main body portion, surrounds the exterior
of the filter element, and flows radially in-
wardly through the filter element and thence
upwardly through the interior theréof to be
discharged directly into said outler passage-
way, said outlet passageway communicating
directly with the interior of the filter chamber
and the filter element being closed at its end
remote from said apertured end wall, whereby
the fuel must pass through said filter before
reaching the outlet passageway.

2. A fuel filter device according to Claim
1, in which said fuel filter element is resi-
liently pressed into sealing engagement with
the cover plate within the fuel filter chamber.

3. A fuel filter device according to Claim
1 or 2, in which means are provided on the
cover plate depending into the fuel filter
chamber to center the fuel filter element
therewithin,

4. A fuel filter device according to any one
of Claims 1 to 3 comprising a handle assembly
rotatably journaled on the cover plate and
including the elongated conduit.

5. A fuel filter device according to Claim
4, in which said handle assembly includes a
circular passageway communicating with said
inlet passageway to permit the flow of fuel
into said elongated conduit in all positions of
the handle assembly.

6. A fuel filter device according to Claim
4 or 5 in which said handle assembly is
sealingly and rotatably journaled on the cover
plate, and means are provided to resiliently
retain the handle assembly against the cover
plate.

7. A fuel filter device according to any one
of Claims 1 to 6, in which said elongated
conduit threadably engages the end wall of
said main body portion to bind said cover
plate, said main body portion and said ex-
pansion chamber into a composite fuel-tight
unit.

8. A fuel filter device according to any one
of Claims 1 to 7, which includes a pair of
annular end plates adapted to fit across op-
posite ends of the fuel filter, each said plate
having a channel section adjacent its outer
periphery in which said fuel filter is seated
and having an inner periphery concentrically
disposed about said elongated conduit, and
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means on said cover plate and said apertured
end wall cooperating with the inner peri-
pheries of said end plates to center the fuel
filter element within the main body portion
and fuel filter chamber defined thereby.

9. A fuel filter device substantially as
described herein, with reference to the ac-
companying drawings.
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