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(57) Abrégée/Abstract:
A PCV valve assembly includes a housing having a fluid inlet and outlet. A valve Is disposed In the housing between the fluid inlet
and outlet and Is movable Iin an axial direction between a plurality of positions. The housing supports a heating element having a
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(57) Abrege(suite)/Abstract(continued):

positive temperature coefficient material that is In proximity to at least a portion of the valve for automatically heating the valve and
response to a given voltage. The material produces a first heat in response to a first temperature and the given voltage. The

material produces a second heat that is less than the first heat in response to the voltage and a second temperature that is greater
than the first temperature.
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Abstract

A PCV valve assembly includes a housing having a fluid inlet and outlet. A valve 1s

disposed in the housing between the fluid inlet and outlet and is movable in an axial direction

between a plurality of positions. The housing supports a heating element having a positive
temperature coefficient material that is in proximity to at least a portion of the valve for
automatically heating the valve and response to a given voltage. The material produces a first
heat in response to a first temperature and the given voltage. The material produces a second

heat that is less than the first heat in response to the voltage and a second temperature that 1s

greater than the first temperature.
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HEATED PCV VALVE AND HOSE ASSEMBLIES

BACKGROUND OF THE INVENTION

This invention relates to heating components of a combustion engine
ventilation system. and more particularly, the invention relates to a heating element for
use with a positive crankcase ventilation valve and a heating element for use with a
hose from the PCV valve to the intake manifold.

PCV valve assemblies are used to vent unburned combustion gases, which
blow by the piston rings and into the engine crankcase into the intake manifold to be
burned. Relief of pressure within the crankcase and burning the unburned combustion
gases are critical in obtaining desirable engine operation and emissions. Numerous
PCV valve actuation devices for opening and closing the valve have been proposed,
some of which do not provide valve control to the degree desired. In particular, PCV
valve operation may be negatively affected by the temperature. Under some cold
conditions, the operation of the PCV valve may be inhibited and the valve may be
unusable. That is, the gases in the vicinity PCV valve may freeze thereby preventing
the valve from moving. PCV valve assembly heating devices have been used to heat
the assembly to better ensure desirable operation. However, they have employed
external thermostats to control the flow of current to the heating device to turn the
heating device on at the desired temperature. The thermostats add cost to the PCV
valve and take up space in the engine compartment. Therefore, what 1s needed 1s an
improved heating device for a PCV valve assembly.

The PCV valve is typically mounted on a rocker arm cover and connected to
the intake manifold by a hose. The hose connection at the intake manifold may be
located upstream of the throttle body blade. Cold moist air hitting the throttle body
blade may produce ice around the throttle body causing the throttle blade to stick. It 1s
desirable to heat the air entering the intake manifold near the throttle body blade to a
temperature sufficiently high to prevent icing of the blade. Therefore, what 1s needed
1s a heating device for use with the combustion engine ventilation system to prevent

icing of the blade.
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SUMMARY OF THE INVENTION AND ADVANTAGES

The present invention provides a PCV valve assembly including housing
having a fluid inlet and outlet. A poppet valve 1s disposed in the housing between
the fluid inlet and outlet and is moveable in an axial direction between a plurality of
positions. A heating element having a positive temperature coefficient material 1s
supported in the housing in proximity to at least a portion of the valve for
automatically heating the valve in response to a given voltage. The matenal
produces a first heat in response to a first temperature and a the given voltage. The
material produces a second heat less than the first heat produced in response to the
given voltage and a second temperature greater than the first temperature. That 1s,
the positive temperature coefficient material automatically regulates the flow of
current and the temperature produced without the need of a thermostat in response to
the same voltage.

The combustion engine ventilation system may also include a positive
crankcase ventilation valve housing having a fluid inlet and outlet with a valve
assembly arranged in the housing and moveable between a plurality of positions. A
hose defining an air passageway and having a length 1s connected between the fluid
outlet and an intake manifold respectively at first and second connections. The hose
has a heating element arranged substantially along the length for applying heat to the
alr passageway. An electrical device 1s connected to the heating element for
providing power to the heating element to generate heat. In this manner, air entering
the intake manifold in proximity to the throttle blade 1s heated to maintain a higher
temperature to prevent blade icing.

Accordingly, the above invention provides an improved combustion engine

ventilation system including an improved PCV valve.

BRIEF DESCRIPTION OF THE DRAWINGS
Other advantages of the present invention can be understood by reference to
the following detailed description when considered in connection with the
accompanying drawings wherein:

Figure 1 1s a cross-sectional view of the present invention PCV valve;
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Figure 2 1s a cross-sectional view of the heating element shown 1n Figure 1,
Figure 3 is a side elevational view of the heating element shown 1n Figure 2;
Figure 4 1s a cross-sectional view of another PCV valve arrangement
utilizing the heating elements shown in Figure 3;
S Figure 4A is a side elevational view of the cammed surfaces shown 1n Figure
4;
Figure 5 is a schematic and cross-sectional view of a combustion engine
ventilation system of the present invention;
Figure 6 is a cross-sectional view of the hose shown in Figure 5;
10 Figure 6A 1s a elevational view of the heating element arrangement arranged
on the hose shown 1n Figure 6;
Figure 7 is a cross-sectional view of the hose shown in Figure 6 taken along
line 7-7;
Figure 8 is a perspective view of another hose with the present heating
15 element;
Figure 8A is a top elevational view of the heating element on the hose shown
in Figure 8;
Figure 9 is a cross-sectional view of a first end cap shown 1n Figure 8 taken
along line 9-9;
20 Figure 10 is a cross-sectional view of a second end cap shown in Figure 8
taken along line 10-10;
Figure 11 is a perspective view of another hose and heating element;
Figure 12 1s a cross-sectional view of the hose 1in Figure 11 with an end cap;
Figure 13 is a cross-sectional view of another hose and heating element; and

25 Figure 14 1s a cross-sectional view of yet another hose and heating element.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A PCV valve assembly 10 1s shown in Figure 1. The PCV valve assembly 10
is part of a combustion engine ventilation system that regulates the flow of gases from
30 the engine back to the intake manifold. The assembly 10 includes a housing 12 having
fluid inlet 14 and fluid outlets 16. The housing 12 1s presently constructed from first
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18 and second 20 housing portions secured to one another to facilitate the assembly of
the valve assembly 10. A poppet valve 24 1s located within the housing 12 between
the inlet 14 and outlet 16 and 1s moveable along an axial direction A. The poppet
valve 24 regulates the flow of gases through the assembly 10. It 1s to be understood
other valve configuration may be used.

The valve 24 may become stuck within the housing in an undesired position
during cold conditions. To this end, the assembly 10 includes a heating element 26
that automatically varies the amount of heat generated in response to the surrounding
temperature. In this manner, the appropriate amount of heating may be applied to the
PCV valve without an additional circuit for tuming the valve on and oft. A connector
28 extends from a portion of the housing 12 to receive power from a control device 32
that provides the needed current to the heating element 26. The connector 28 has
electrical contacts 30 that supplies the current to the heating element 26.

The heating element 26 may include a tubular member 34, preferably
constructed from aluminum, that at least partially surrounds the poppet valve 24 tfor
heating the area around the poppet valve to prevent the valve 24 from sticking to the
housing 12. A foil 36 constructed from a positive temperature coefficient matenal 1s
attached to the tubular member 34 and generates heat in response to current applied to
the electrical contacts 30. The positive temperature coefficient or PTC matenal is
known' in the art and is constructed from a semiconductor material that exhibits
characteristics similar to a thermister. The material 1s sandwiched between two layers
of film similar to a strain gauge and is adhered to the surface of the tubular member 34.
As shown in Figure 3, the matenal of the foil 36 may coil or wind back and forth
around the circumference of the tubular member 34.

For a given voltage applied to the foil 36, a current 1s produced 1in the foil that
generates heat. However, the current flowing to the foil, and thus the heat generated by
the foil, varies based upon the temperature surrounding the foil. The lower the
temperature on the heating element 26 the more current that goes through the foil
thereby providing heat to the PCV valve 10. As the temperature rises about the foil,
less current passes through the foil 36 thereby providing less heat to the PCV valve 1n

response to the same voltage. In this manner, the heating element 26 is self-regulating
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and provides a desired amount of heat to the valve assembly 10 through a range of
temperature conditions in response to the same voltage. Of course, the voltage to the
heating element 26 may be vaned.

Another embodiment of the heating element 26 1s shown in Figure 4 and 4A.
A valve cover 38 has a hole 44 receiving a secondary housing 42, which contains the
PCV valve assembly. A housing portion 40 or cap is secured to the valve cover 38
about the secondary housing 42. The valve cover 38 and housing portion 40 may have
complimentary cammed surfaces 46 and 48 that cooperate with one another to
removably secure the housing portion 40 to the valve cover 38. The first cammed
surface 46 may be a protrusion extending from the valve cover 38 and hole 44, and the
second cammed surface 48 may include a slot in the housing portion 40. The housing
portion 40 is inserted axially into the hole 44 so that the first cam surface 46 1s
received in the slot and the second cam surface 48 and then rotated about the axis.

The housing portion 40 and valve cover 38 may respectively include seals 50
and 51 that seal about the secondary housing 42. The heating element 26 may be
arranged about the secondary housing 42 to heat the poppet valve located within. A
hose 52 is secured to an end of the housing portion 40 to carry gases from the valve
cover 38 to the intake manifold, as 1s known 1in the art.

A combustion engine ventilation system is shown schematically at 54 in Figure
5. A PCV valve 56 is typically mounted on a valve cover 57. A hose 58 1s connected
to the PCV valve 56 at a first connection and is secured to an intake manifold 62 at a
second connection to carry gases from the valve cover 57 to the intake manifold 62 via
an air passageway 60. To maintain a high enough temperature to prevent the throttle
blade in the intake manifold 62 from icing, a heating element 64 1s employed 1n the
hose 58. The hose 58 may cover a portion of the PCV valve 56 to heat the valve
within to prevent the poppet valve from sticking within the PCV valve 56. An
electrical device 66 1s connected to the heating element 64 to provide power and
control of the heating element 64. The electrical device 66 may mclude a thermostat 72
sensing the temperature in the area of the ventilation system 54 and a controller 68 and
power source 70 providing power to the heating elements 64 through an electrical

connector 74 1n a desired manner.
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As been shown in Figures 6, 6A and 7, the heating element 64 may include a
wire 76 of the type known in the art extending back and forth along the length L of the
hose 58. The wire 76 may be located between first 77 and second 78 layers. A voltage
is applied to the heating element 64 to heat the air within the air passageway 60 as 1t 1s
carried to the intake manifold 62.

Referring to Figures 8 and 8A, alternatively the wire 76 may wrap about the
hose 58 along the length L. A voltage must be applied across each end of the wire 76.
As a result, 1t may be necessary to employ caps 79a and 79b to connect the wires
exiting at the ends of the hose 58 to ensure a continuous loop of wire to which voltage
may be applied. The caps 79a and 79b may be constructed from a plastic material and
used to connect the loose ends of the wires at the end so that they are protected. As
shown in Figure 9, an electrical connector 74 may be provided on the cap 79a so that a
voltage may be applied to the electrical contacts 80.

Referring to Figures 11 and 12, the hose 58 may be constructed from a non-
conductive outer layer 82 and a conductive mner layer 84. Voltage may be applied to
the conductive inner layer 84 by a cap that has a conductive barb 86 that engages the
conductive layer 84. The conductive barb 86 i1s insulated by a non-conductive portion
88 that provides the connector. The conductive layer 84 1s capable of generating
sufficient heat in response to a voltage while remaining secured to the outer layer 82.

An additional connector configuration 1s shown at Figures 13 and 14. The
connector 74 may extend transversely from the hose 58 to provide a more convenient
connection for supplying voltage to the wires 76 via electrical contacts &0.
Alternatively, as shown in Figure 14 the connector 74 may be attached to the end of the
hose 54 and provide a portion of the air passageway 60. The wire 76 may be wrapped
about the iterior of the hose 58 and exposed to the air passageway 60 for improved
heat transfer from the wire 76 to the air 1n the passageway 60.

The 1nvention has been described in an 1llustrative manner, and it 1s to be
understood that the terminology that has been used 1s intended to be 1n the nature of
words of description rather than of limitation. Obviously, many modifications and

variations of the present invention are possible in light of the above teachings. It 1s,
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therefore, to be understood that within the scope of the appended claims the

invention may be practiced otherwise than as specifically described.



CA 02457912 2010-09-08

What is claimed:

1. A positive crankcase ventilation valve assembly comprising:

a housing having a fluid inlet and outlet;

a valve disposed in said housing between said fluid inlet and outlet and movable in an
axial direction between a plurality of positions;

a heating element having a positive temperature coefficient material supported by said
housing in proximity to at least a portion of said valve for automatically heating said valve in
response to a given voltage, said material producing a first heat in response to a first temperature
and said given voltage and producing a second heat less than said first heat produced in response
to said given voltage and a second temperature greater than said first temperature;

wherein the heating element includes a tubular member and said temperature coefficient

material 1s provided by a foil secured to said tubular member.

2. The assembly according to claim 1, wherein said tubular member is arranged about at

least a portion of said valve.

3. The assembly according to claim 1, wherein said tubular member is constructed from
aluminum.

4, The assembly according to claim 1, wherein said valve is a poppet valve.

5. The assembly according to claim 1, wherein a connector extends from said housing and

electrical contact extend from said heating element into said connector.

6. The assembly according to claim 1, wherein said housing includes first and second
housing portions secured about said valve with said heating element supported by one of said

housing portions.

7. The assembly according to claim 6, wherein said first housing portion is valve cover and
said second housing portion is a cap supporting said heating element and removably secured to

said valve cover.

8. The assembly according to claim 7, wherein said manifold includes a hole with a first

cammed surface and said cap includes a second cammed surface coacting with said first cammed

-8 -
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surface to secure said cap to said manifold 1n a first position.

9. The assembly according to claim 6, wherein said valve is contained in a secondary
housing retained between said first and second housing portions with said heating element

arranged about at least a portion of said secondary housing.
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