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(54) Check valve bypass

(57) The present invention relates to an oil control
system (1) for controlling the flow of oil between an open-
ing (3) for receiving oil and one more exits (4,5,6) to be
connected to an oil operate device, wherein the system
(1) is provided with an oil control valve (20) and a filter
(7) for filtering the oil upstream of the oil control valve
(20), whereby the system is provided with bypass means
(10) for allowing the flow of oil towards the oil control
valve (20) passed the filter (7).
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Description

[0001] The present invention relates to an oil control
system for controlling the flow of oil between an opening
for receiving oil and one or more exits to be connected
to an oil operated device, wherein the system is provided
with an oil control valve and a filter for filtering the oil
upstream of the oil control valve.
[0002] The oil control system according to the applica-
tion can be used for a variable cam phasing system. The
filter used in the oil control system is typically a fine filter
with a mesh of 0.1 mm. This fine mesh is needed to pre-
vent chips or other contaminants to enter the oil control
valve and to cause malfunction. According to the prior
art, the use of such a fine filter may create problems at
a cold start of an engine. With very low temperatures,
such as -30°C, the oil viscosity reaches levels which sig-
nificantly reduce the oil flow through the filter. As a result,
this cold temperature conditions are typically defined as
"no-fly-zones", in which the cam phaser is simply not ac-
tivated.
[0003] With the ever increasing requirements for econ-
omy and emissions the existence of the mentioned "no-
fly-zones", as described above, are less and less accept-
able. With respect being made to the disadvantages of
the existing oil control systems, the object of the present
invention is to provide an oil control system which allows
the use of oil operated devices, such as a variable cam
phasing system, to operate also at a cold start.
According to the invention, this object is achieved in that
the oil control system is provided with bypass means for
allowing the flow of oil passed the filter.
[0004] The effect of having a bypass means that, under
cold conditions, the bypass means can open and allow,
for short time periods, an unfiltered operation of the oil
control valve and the connected systems.
[0005] According to the invention it is possible that the
bypass means are pressure controlled, in order to allow
the flow of oil through the bypass means in case the oil
pressure upstream of the filter exceeds a threshold value.
[0006] The effect of this measure is that the bypass
means automatically open at oil pressures that preside
under cold conditions. When the engine warms up, the
oil pressure declines and the bypass means automati-
cally close to allow normal, filtered operations.
According to the invention, it is possible that the bypass
means comprise a check valve, having a ball seat and a
ball.
[0007] According to the invention, it is possible that the
control valve comprises a control element, the movement
whereof is constrained by means of a control spring,
wherein the ball seat of the check valve is used as a
retainer for the control spring. This measure will improve
packaging.
[0008] According to a further aspect of the invention,
the invention relates to a variable cam phasing system,
provided with an oil control system according to the in-
vention.

[0009] Below the invention is described with to the fig-
ure, which shows in cross section an oil control valve with
an integrated oil filter, according to the invention.
[0010] Figure 1 shows an oil control system 1 accord-
ing to the invention.
The oil control system 1 comprises an oil control valve
20 for controlling the oil flow from an opening 3, for re-
ceiving oil, towards exits 4, 5 and 6. The exits 4, 5 and 6
can be connected to an oil operated device, such as a
variable cam phasing system (not shown).
[0011] The oil control valve 20 comprises a first part
21 provided with control means to operate the movement
of a control element 22 in the tubular part 23 of the oil
control valve 20. The position of the control element 22
in the tubular part 23 will determine the flow of oil from
the opening 3 towards one or more of the exits 4, 5 and
6. The control element 22 and the movement thereof in
the tubular part 23 by means of the control means in the
first part 21 is known in the prior art and will not be de-
scribed in detail.
[0012] The oil control valve 20, according to the inven-
tion is provided with an integral oil filter 7. The filter 7 is
integral with the oil control valve 20 for packaging and
cost reasons and also to be as close as possible to the
oil control valve 20. During normal operation of the oil
control system 1, oil will flow from the opening 3 through
the filter 7 towards the control element 22 and thereafter
towards the exits 4, 5 and 6. The filter 7 is a fine filter with
typically a mesh of 0.1 mm. The filter 7 is applied to pre-
vent chips or other contaminants to enter the oil control
valve 20 and cause malfunction. A potential problem of
using the fine filter 7, in an oil control valve, used in com-
bination with for instance a variable cam phasing system,
is at cold start. At very low temperatures, such as -30°C,
the oil viscosity reaches levels which significantly reduce
the oil flow through the filter. That means that since the
filter is not able to allow enough flow through the filter,
the connected variable cam phasing system can not be
operated during the cold start of the system.
[0013] Because of the ever increasing requirements
for fuel economy and emissions, not using a variable cam
phasing system is less and less acceptable.
As shown in Figure 1, the oil control system 1 is provided
with bypass means, in the form of a check valve 10. The
check valve 10 is provided with a ball seat 11 and a ball
12. In case the oil pressure under the ball 12 exceeds a
threshold value, the ball 12 will be moved upwards, to-
wards the ball seat 11, thereby creating an opening for
allowing oil to flow directly towards the oil control valve,
without being filtered. By using the engine, the temper-
ature of the oil will increase. That means that the viscosity
will decrease and that the filter 7 will be able to allow an
increased amount of oil to pass through. The pressure
difference across the ball 12 will drop, thereby allowing
the ball 12 to return to its initial position.
[0014] In case the unfiltered operation of the oil control
system would only be allowed for a limited amount of
time, this unfiltered operation is acceptable and will not
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adversely effect the operation of the oil control system
1, nor the connected oil operated cam phasing device.
[0015] In Figure 1, it is shown that the movement of
the control element 22 in the tubular element 23 is re-
stricted by means of a spring 15. The spring 15 is at the
underside thereof restrained by the ball seat 11. That
means that the ball seat 11 is used not only to guide the
movement of the ball 12 but also as a spring retainer.

Claims

1. Oil control system for controlling the flow of oil be-
tween an opening for receiving oil and one or more
exits to be connected to an oil operate device, where-
in the system is provided with an oil control valve
and a filter for filtering the oil upstream of the oil con-
trol valve, characterized in that, the system is pro-
vided with bypass means for allowing the flow of oil
towards the oil control valve passed the filter.

2. System according to claim 1, wherein the bypass
means are pressure controlled, in order to allow the
flow of oil through the bypass means in case the oil
pressure upstream of the filter exceeds a set thresh-
old value.

3. System according to claim 1 or 2, wherein the bypass
means comprise a check valve.

4. System according to claim 3, wherein the check
valve comprises a ball seat and a ball.

5. System according to claim 4, wherein the control
valve comprises a control element, the movement
whereof is constrained by means of a control spring,
wherein the ball seat of the check valve is used as
a retainer for the control spring.

6. Variable cam phasing system, provided with an oil
control system, according to one of the preceding
claims.

3 4 



EP 1 728 977 A1

4



EP 1 728 977 A1

5



EP 1 728 977 A1

6



EP 1 728 977 A1

7


	bibliography
	description
	claims
	drawings
	search report

