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HIGH PRESSURE FUEL PUMP

TECHNICAL FIELD
The present invention relates to a high pressure fuel pump wherein a

camshaft cooperates with a piston to pressurise fuel in a compression chamber, the

invention being about balancing the pressures on both side of a cam follower.

BACKGROUND OF THE INVENTION

In a high pressure fuel pump of a fuelling equipment of an internal
combustion engine, a camshaft rotates 1n a camshaft bore and urges via a cam
follower a piston to reciprocal displacements 1n a compression bore. Said cam
follower 1s slidably guided at an end of said compression bore preventing fluid
transfer between the compression bore and the camshaft bore thus generating
pressure variations and pressure spikes within the pump and the equipment.
Pressure balancing means have been developed such as external piping joining
said two bores or, holes running within the pump housing and made during the
foundry process. Said solutions are complex and expensive since requiring long

and difficult additional manufacturing steps.

SUMMARY OF THE INVENTION

Accordingly, it 1s an object of the present invention to resolve the above
mentioned problems in providing an arrangement of a fuel pump on the crankcase
of an internal combustion engine.

The pump has a housing enclosing a camshaft bore wherein a camshaft
arranged between bearings 1s rotatable about a camshaft axis and, a compression
bore wherein a piston 1s guided along a compression axis.

The crankcase has a housing enclosing an crankcase inner space, said
crankcase housing being provided with an opening 1n which part of the pump
housing 1s engaged, a front end of the camshaft extending through said opening
for enabling connection of driving means.

The arrangement defines a fluid communication joining the compression

bore to the camshaft bore via the crankcase inner space.
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More precisely, said fluid communication comprises a first portion
extending between the compression bore and the crankcase inner space and, a
second portion extending between the crankcase inner space and the camshaft
bore.

In an embodiment, the first portion comprises a first hole entirely
extending 1n a front wall of the pump housing, said first hole opening at an inner
end 1n the compression bore and at an outer end 1n said part of the pump engaged
1n the crankcase opening.

In another embodiment, the first portion comprises a first hole
comprising a pump portion extending in the pump housing and a crankcase
portion extending in a wall of the crankcase.

Whichever embodiment 1s, said first portion may comprise a plurality of
first holes.

The second portion of the fluid communication comprises second hole
extending through the camshaft and, more precisely, through a portion of the
camshaft forming a front wheel detining a front bearing.

Said second portion of the fluid communication may comprise a plurality
of second holes extending through the camshatt.

In another alternative, the second portion of the fluid communication
may be provided through the front bearing, said front bearing being, for instance,
a roller bearing and said second portion of the fluid communication being
provided between rollers.

The application extends to a high pressure fuel pump adapted to be part
of an arrangement as described above, the pump having a housing adapted to be
fixed against a wall of crankcase of an internal combustion engine.

Said high pressure pump may be a diesel pump.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 1s now described by way of example with
reference to the accompanying drawings in which:

Figures 1 and 2 are axial sections of a pump arrangement as per a first
and a second embodiment of the invention.

Figures 3 and 4 detail two construction alternatives on the invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figures 1 and 2 show an arrangement 10 of a fuel pump 12 fixed on a
crankcase 14, said arrangement being part of a fuel 1njection equipment of an
internal combustion engine wherein fuel 1s pressurised 1n the pump 12 to several
thousands of bars prior to be flown toward fuel injectors.

The example chosen to 1llustrate the invention 1s a diesel pump pressure,
said pump 12 having a rear side 12R (left of the figures) opposed to a front side
12F (right of the figure) fixed to a front wall 16 of the crankcase 14. For
positioning and fixing said pump 12 on said crankcase 14, said crankcase front
wall 16 1s provided with an opening 18 1n which 1s complementary engaged a
cylindrical protrusion 20 of the front side 12F of the pump 12 and, as sketched on
the figures, said opening 18 opens 1nto a crankcase inner space S14 normally
filled with lubrication o1l and wherein, 1n use, are arranged pump driving means
such as gears. .

More precisely, the pump 12 has a housing 22 with peripheral walls 24
surrounding a T-shaped inner space S12 defining a camshaft bore 26, extending
along a camshaft axis X, in which perpendicularly opens a compression bore 28,
extending along a compression axis Z. In the camshaft bore 26 1s arranged a
camshaft 30 rotatable between a rear bearing 32 defined by a camshaft rear wheel
which peripheral rear journal 1s complementary engaged 1n a rear bushing placed
1n a recess of a pump rear wall and, a front rear bearing 34 defined by a camshaft
front wheel 34F which peripheral front journal rotates 1in a front bushing arranged
in a cylindrical opening of a pump front wall 24F. As shown, the camshaft bore 26
extends through the pump front wall 24F and, a front plate 36 1s screwed to said
front wall 24F before said bore opening, said plate 36 having a thick washer-like
shape provided with a central opening 38 smaller than the camshaft bore opening.

Between said rear and front 34F wheels, the camshaft 1s thinner and 1t
comprises a cam 40 facing the compression bore 28 opening. The camshaft 30
further comprises a front end 30F frontwardly extending beyond the front bearing
34 through said front plate opening 38 outside the pump housing 22, said front
end 30F protruding in said the crankcase inner space S14 for complementary

receiving said driving means.
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In the pump 1s further arranged a piston 44 slidably guided in the
compression bore 28, said piston 44 extending between a head 46 and a foot 48,
the piston head 46 being engaged 1n a compression head member 50 inserted 1n
the compression bore. Said compression head member 50 1s provided with a
piston guiding bore adjusted to the piston diameter, an upper end of said guiding
bore defining a compression chamber, the piston head 46 also partially defining
said compression chamber wherein the fuel 1s pressurised. At the opposite end of
the piston, the piston foot 48 cooperates with a cam follower 54 slidably adjusted
and guided 1n an inner end portion of the compression bore, said inner end being
proximal to the opening in the camshaft bore. The follower 54 1s adjusted in the
compression bore 28 with a thin functional clearance enabling guiding and
sliding. The follower 54 1s downwardly urged 1n permanent contact against the
cam 40 by a spring arranged in the compression bore and compressed between
said follower 54 and said compression head member 50.

Opposite to 1ts opening 1in the camshaft bore, an inlet valve assembly
coaxially arranged with the compression bore plugs the outer opening of the
compression bore, said inlet valve assembly comprising a valve member, a control
actuator and an electric connector.

In use, the pressures in the two bores vary because of the reciprocal
displacements of the cam follower 54, the functional clearance not being large
enough to enable important fluid transfer between the bores. To balance the
pressures between the compression bore 28 and the camshaft bore 26, a large fluid
communication F 1s provided between said bores and the crankcase inner space
S14. Said fluid communication F comprises a first portion F1 defined by a first
hole 58 joining the compression bore 28 to the crankcase inner space S14 and, a
second portion F2 defined by a second hole 60 joining the crankcase inner space
S14 to the camshaft bore 26.

In a first embodiment of the arrangement 10 shown on figure 1, the first
hole 58 entirely extends through the pump housing front wall 24F, opening at an
inner end 1n the compression bore and, at the opposite outer end 1n the cylindrical
protrusion 20 of the front side 12F of the pump 12 inside said crankcase front wall

opening 18. Said first hole 58 may be drilled angled relative to the camshaft axis
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X, as 1t 1s sketched on figure 1 or alternatively, 1t can be drilled parallel to said
camshaft axis X.

In a second embodiment of the arrangement 10, shown on figure 2, the
first hole 58 extends through the wall of the pump and through the wall of the
crankcase thus comprising a pump portion 58P and a complementary crankcase
portion 58C.

Moreover, said first portion F1 of the fluid communication can comprise
one hole 58 or a plurality of holes 58 drilled through the pump front wall 24F or
through the pump wall and the crankcase wall, only one being sketched on the
figures.

The second hole 60 parallel to the camshaft axis X 1s drilled through the
camshaft front wheel 34F. Said second hole 60 can be circular or oblong as shown
1n the examples of figures 3 and 4 or having any other shape. Also, said second
portion F2 of the fluid communication can comprise one hole 60 or a plurality of
holes 60 drilled through the front wheel 34F, only one being sketched on the
figures.

In an alternative not shown, the second portion F2 of the fluid
communication may be provided through the front bearing itself. For instance 1f
said front bearing 1s a roller bearing, said fluid communication F2 1s provided

without any additional drilling as the fluid may pass between the rollers.

LIST OF REFERENCES
X axis
/ axi1s
S12 inner space of the pump
S14 inner space of the crankcase
F fluild communication
Fl first portion of the fluid communication
F2 second portion of the fluid communication
10 arrangement
12 pump

12R rear side of the pump
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12F
14
16
18
20
22
24
24F
26
28
30
30F
32
34
34F
36
38
40
44
46
48
50
54
58
58P

S58C
60

front side of the pump

crankcase

front wall of the crankcase

opening 1n the wall of the crankcase
cylindrical protrusion of the pump front
housing of the pump

wall of the housing of the pump
front wall of the pump housing
camshaft bore

compression bore

camshaft

front end protrusion of the camshaft
rear bearing

front bearing

front journal

front plate

opening in the front plate

cam

piston

head of the piston

foot of the piston

compression head member

cam follower

first hole

pump portion of the first hole
crankcase portion of the first hole

second hole



CLAIMS:

]. Arrangement (10) of a fuel pump (12) on the crankcase (14) of an
internal combustion engine,
S the pump (12) having a housing (22) enclosing a camshaft bore (26)
wherein a camshaft (30) arranged between a rear bearing (32) and a front bearing
(34) 1s rotatable about a camshaft axis (X) and, a compression bore (28) wherein a
piston (44) 1s guided along a compression axis (Z.) and,
the crankcase (14) having a housing enclosing an crankcase inner space
10 (S14), said crankcase housing being provided with an opening (18) in which part
(20) of the pump housing 1s engaged, a front end of the camshaft (30F) extending
through said opening (18) for enabling connection of driving means and wherein,
the arrangement (10) defines a fluid communication (F) joining the

compression bore (28) to the camshaft bore (26) via the crankcase inner space

15 (S14).

2. Arrangement (10) as claimed 1n the preceding claim wherein said fluid
communication (F) comprises a first portion (F1) extending between the

compression bore (28) and the crankcase inner space (S14) and, a second portion

20  (F2) extending between the crankcase inner space (S14) and the camshaftt bore

(26).

3. Arrangement (10) as claimed in claim 2 wherein said first portion (F1)
comprises a first hole (538) entirely extending in a front wall (24F) of the pump

25  housing, said first hole (58) opening at an inner end 1n the compression bore (28)
and, at an outer end 1n said part (20) of the pump engaged 1n the crankcase

opening (18).

4. Arrangement (10) as claimed 1n claim 2 wherein said first portion (F1)
30  comprises a first hole (58) comprising a pump portion (58P) extending 1n the
pump housing and a crankcase portion (58C) extending 1n a wall (16) of the

crankcase.
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d. Arrangement (10) as claimed 1n any one of the claims 3 or 4 wherein

said first portion (F1) comprises a plurality of first holes (58).

0. Arrangement (10) as claimed in any one of the claims 2 to 5 wherein said
second portion (F2) of the fluid communication comprises second hole (60)

extending through the camshatft.

7. Arrangement (10) as claimed 1n claim 6 wherein said second portion (F2)

of the fluid communication comprises a plurality of second holes (60) extending

through the camshatft.

3. Arrangement (10) as claimed as 1n any one of the claims 2 to 5 wherein

said second portion (F2) of the fluid communication 1s provided through the front

bearing (34).

9. Arrangement (10) as claimed 1n claim 8 wherein said front bearing (34)

1s a roller bearing, said second portion (F2) of the fluid communication being

provided between rollers.

10. High pressure fuel pump (12) adapted to be part of an arrangement (10)
as claimed as 1n any one of the preceding claims, the pump (12) having a housing

adapted to be fixed against a wall of crankcase of an internal combustion engine.

11. High pressure fuel pump (12) as claimed as 1n claim 10 adapted to

pressurise diesel fuel.
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