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(54) Air distribution valve unit

(57) An air distribution unit for a motor vehicle comprises a housing 4 defining an air inlet (12), first 16 and second 18 air
outlets, and an air distribution valve 32 mounted between said inlet and said outlets, comprising a pivotably mounted
member 34 having a substantially semi-cylindrical surface engageable with valve seats (22, 38, 40) on the housing, the
valve member being moveable so as to totally or partially obturate one or both of said outlets wherein means (48, fig 7, 8)
are provided on the valve member at both axial ends thereof, and adjacent the semi-cylindrical surface thereof which
cooperate with means (48) on the housing 4 to form a seal therewith. Preferably a tongue or rib (48) cooperates with a
circumferential groove (46). Pivoted vaive flap 42 falls to open outlet 20 when outlets 16 and 18 are closed.
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ATR DISTRIBUTTION UNIT

The present invention relates to an air distribution unit
for use in motor vehicles.

Tt is well known to provide ventilation in the form of
fresh, cool air or heated air to the interior of a motor
vehicle, at particular positions therein. Commonly, it is
arranged that air is directed or is selectively directable to
the inside surface of the windscreen, so as to provide a
demisting effect via vents in the dashboard adjacent a lower
edge of the windscreen. It is also generally arranged that
air is directable through a vent substantially centrally
ljocated in the dashboard to provide ventilation in the region
of the passengers, through a vent opening near the floor of
the vehicle, and through vents located at opposite sides of
the dashboard, adjacent side windows of the vehicle.

Conventionally, an air distribution unit employs a
housing in which the outlets of the unit through which air
passes into ducts leading to the respective vents are provided
with separate valves, to allow their selective opening.
Separate means are required for the control of these various
separate valves.

The present invention seeks to provide an air
distribution unit in which the flow of air therethrough can be
controlled by a relatively simple arrangement involving a
emall number of valves in which effective valve sealing is
provided.

According to the present invention there is provided an
air distribution unit for a motor vehicle comprising a housing
defining an air inlet, and first and second air outlets, and
an air distribution valve mounted between said inlet and said
outlets comprising a pivotably mounted valve member having a
part-cylindrical surface engageable with valve seats on the
housing, the valve member being moveable so as to totally or
partially obturate one or both of said outlets, wherein means



are provided on the valve member at both axial ends thereof,
adjacent the part-cylindrical surface thereof, which cooperate
with means on the housing to form a seal therewith.

This arrangement allows the selective opening of two
outlets by means of a single valve, thereby simplifying the
control mechanism which is required, and reduces or prevents
air from leaking past the valve ends.

Preferably, the means on the valve member and the
cooperating means on the housing comprise a groove formed in
one of the valve member and housing into which extends a
tongue formed on the other of the valve member and housing.
More preferably, the valve member is provided with the groove,
which extends along a circumference of the part-cylindrical
surface, and wherein the housing is provided with the tongue
formed integrally therewith, defining an inwardly directed at
least part-circular ring centered about the axis of the valve
member. This arrangement provides a particularly effective
seal for the valve.

The valve member may be provided with a foam material on
the outer part-cylindrical surface thereof. This allows for
an effective seal to be provided between the air distribution
valve member and those portions of the housing engageable
therewith which constitute valve seats for the valve member.

Preferably, the housing also defines a third air outlet
located upstream of the air distribution valve. In this case,
the third outlet may be closed by a flap which is pivotably
mounted on the housing, and kinematically connected to the air
distribution valve member. This arrangement has the advantage
that particularly simple control means can be provided for
control of air through the first, second and third air outlets.

Preferably the valve member is movable between a first
position in which both first and second outlets are isolated
from the inlet, a second position in which said first outlet
communicates with the inlet and the second outlet is obturated
by the valve member, and a third position in which the second



outlet communicates with the inlet and the first outlet is
obturated by the valve member, said further valve being
adapted to be opened when the valve member is in the first
position and closed when the valve member is in the second and
third positions.

A control mechanism may be provided to control the
positions of the valve member and further valve, control means
actuable by a user being linked to the control mechanism by
either a mechanical linkage comprising a Bowden-type cable,
or, alternatively a servo motor may be provided to effect
movement of the control mechanism, with an electrical linkage
provided between control means and servo motor.

Preferably, the control mechamism comprises a pivotably
mounted lever having at least three radially-extending arms a
first arm of which is connected to a gear wheel fixedly
connected to a shaft portion of the valve member through a
quadrant gear such that rotation of the lever causes rotation
of the valve member, a second arm of the lever being connected
to a further lever fixed to the flap of the third valve. The
second arm of the lever is then connected to the further lever
by means of a pin on the second arm of the lever received
within a track on the further lever, the lever, further lever
and track being arranged so that only movement of the lever
between first and second positions which correspond to the
first and second positions of the valve member causes a
pivoting of the further lever.

This arrangement allows the required valve operation to
be achieved particularly simply.

Preferably, the first, second and third air outlets are
for connection to respective air ducts which lead air
respectively to an air vent located substantially centrally of
a vehicle dashboard, an air vent located near a floor of the
vehicle, and an air vent located adjacent to the vehicle
windscreen. The housing may additionally define at least one
further air outlet which is in constant direct communication



with the air inlet, for connection to air vents located on
both sides of a vehicle dashboard.

Preferably, the housing comprises upper and lower housing
parts the pivotal mounting of the valve member being located
at cooperating edges of the housing parts. This allows the
gear wheel and pivot shaft of the valve member to be unitarily
formed, slots at the edges of the housing parts receiving the
shaft.

An embodiment of the present invention is described, by
way of example only, with reference to the following drawings
in which:

Figure 1 is a schematic side elevation of an air
distribution unit in accordance with the present invention, in
which a valve member thereof is in a first position;

Figure 2 is an end elevation in the direction of the
arrow E of Figure 1 of the air distribution unit of Figure 1;

Figure 3 shows the air distribution unit of Figure 1 with
the valve member in a second position;

Figure 4 is an end elevation of the air distribution unit
as shown in Figure 3;

Figure 5 shows the air distribution unit of Figure 1 with
the valve member in a third position;

Figure 6 is an end elevation of the air distribution unit
as shown in Figure 5;

Figure 7 is a cross-sectional view taken along the line
A-A of Figure 1;

Figure 8 is a cross-sectional view taken along the line
D-D of Figure 3; ,

Figure 9 shows in its upper half a cross-sectional view
taken along the line B-B of Figure 1, and in its lower half a
cross~sectional view taken along the line C-C of Figure 1;

Figure 10 shows a mechanical linkage by which movement of
the valve member and a flap of the air distribution unit is
effected, in a configuration in which the valve member is in

the first position:



Figure 11 shows the mechanical linkage of Figure 10 in a
configuration in which the valve member is in the second
position; and,

Figure 12 shows the mechanical linkage of Figure 10 in a
configuration in which the valve member is in the third
position.

Referring to Figure 1 of the drawings, an air
distribution unit 2 in accordance with the invention is
illustrated. The air distribution unit 2 comprises a housing
4 having upper and lower housing parts 6,8 connected together
by moulded joint portions 10, comprising interlocking tongues
and grooves. The housing parts 6 and 8 are preferably formed
of moulded plastics. The housing 4 defines an air inlet 12
shown schematically by the dotted lines in Figure 1, arranged
in a side of the housing through and which air is introduced
into the housing 4, passing into air inlet chamber 14. The
housing further defines first, second and third air outlets
16, 18 and 20. In use, the first air outlet 16 is connected
to an air duct which leads air to a vent located in the
vehicle passenger compartment substantially centrally of the
dashboard, hereinafter referred to as the centre vent outlet
16. The second air outlet 18 is in use connected to a duct
which leads air into the passenger compartment near the floor
of the vehicle, this vent being termed hereinafter feet outlet
18. The third air outlet 20 is in use connected to a duct
which leads air to an inner surface of the vehicle windscreen,
this outlet being termed hereinafter defrost outlet 20. A
heater (not shown) may be arranged within the housing 4 to
heat incoming air, whilst means such as are well known in the
art may be arranged to control the proportion of air passing
through the heater, and thereby the temperature of air which
leaves the unit 2.

A partition 22 extends upwardly from a floor 24 of the
lower housing part 8, and extends across the full width of the
housing 4. A further partition 26 depends downwardly from an



upper portion 28 of the housing upper part 6. Partition 26
includes further air outlets 30 (best seen in Figures 2 and 7)
arranged on both sides of the housing which, in use, are
connected to ducts which lead air to side vents located on
both sides of the vehicle dashboard, adjacent the vehicle side
windows.

An air distribution valve 32 is located within the
housing between the centre vent outlet 16 and feet outlet 18
and the air inlet chamber 14, so as to allow control of the
flow of air from the air inlet 12 to these outlets.

The defrost outlet 20 is provided with a valve 42
comprising a pivotably mounted flap which can close the outlet
20, to allow control of flow of air to the defrost vent. It
is noted that no valve is provided between the side vent
outlets 30 and air inlet chamber 14, such that there is
constant communication between side vents and the air inlet
chamber 14.

The air distribution valve 32 comprises a valve member 34
having a substantially semi-cylindrical outer surface, and
which is pivotably mounted on the housing 4 by means of shaft
portions 36, best seen in Figure 8, which extend through
apertures provided therefor in the housing 4. A gear wheel 58
is fixedly attached to one of the shafts 36, outside the
housing 4, by means of which a drive connection to valve
member 34 can be provided. As discussed below, the gear wheel
58 may be integrally formed with the shaft 36. In this case
slots must be provided at the cooperating edges of lower and
upper housing parts 6, 8 to receive the shaft 36 on assembly
of the housing. The valve member 34 is located so that the
outer substantially semi-cylindrical surface thereof is
engagable with an upper portion of the partition 22, a lower
portion of the partition 26 constituted by a plastics ball 38
and a portion 40 formed on the inner surface of the housing 4
between the centre vent outlet 16 and the feet outlet 18,
forming an airtight seal with the housing portions 22, 38 and



40. These portions form seats for the valve member 34. The
portion 40 constitutes a part-cylindrical valve seat with the
axis thereof coincident with pivotal mounting of the valve
member 34.

As best seen in the cross-sectional views of Figures 7, 8
and 9, the valve member 34 comprises a hollow substantially
semi-cylindrical body 41 over which is arranged a covering of
a foam material 43, for example a PVC closed cell foam. The
foam material assists in the provision of an airtight seal
between the valve member 34, portion 38 of partition 26,
partition 22 and valve seat 40 of the housing 4, in that it is
arranged that there is a tight engagement between these
portions of the housing and the valve member 34 so that the
foam material is slightly depressed by the engagement
therewith. As can be seen from Figure 2, the foam does not
extend entirely over the outer surface of the body portion 41,
but is absent from regions 44 on the part-cylindrical surface
located near both axial ends of the valve member 34. This is
because no seal is required at these regions; these regions
correspond to the position of the side vent outlets 30.
Further sealing means are provided in the form of moulded
circumferentially-extending grooves 46 defined between
projecting portions formed at both axial ends of the body
portion 41 of the valve member 34, which groove regions 46
receive respective tongue portions 48 formed on the housing
4. The tongues 48 are formed integrally with the housind 4,
defining an inwardly-directed ring centered about the axis of
pivoting of the valve member. The tongues extend at least
from the partition 26 anticlockwise round to the partition 22,
to provide an effective seal over the regions of the outlets
16,18. It is noted that the two-part construction of the
housing 4 in which the housing parts 6 and 8 are joined along
a line passing through the valve member axis is essential so
that the valve member can be inserted with the groove 46
thereof, receiving the tongue 48 prior to connection of the



housing parts. A further tongue 53 on the body portion 41 may
be provided to cooperate with grooves 55 provided on the valve
seat 40.

Direction of the air flow to the centre vent outlet 16,
feet outlet 18 or defrost outlet 20 is controlled by means of
the air distribution valve 32 and the defrost outlet valve 42,
the precise air flow being dependent on the positions of these
valves. The positions of valves 32 and 42 is controlled by a
user in a manner as discussed later. The distribution of air
which can be achieved with the air distribution unit 2 is now
discussed with reference to Figures 1 to 9. Figures 1 and 2
show the air distribution valve 32 in a first position in
which the valve member 34 engages both partitions 26 and 22,
thereby preventing flow of air into either of the centre vent
outlet 16 or feet outlet 18. With the air distribution valve
member 34 in this position, the defrost valve 42 is arranged
to be open (by a mechanism described below), so that air is
directed through only the defrost outlet 20 and side vent
outlets 30 (which are permanently open, as discussed above).
Figure 7 shows the sealing engagement between the valve member
34 and housing 4 at the end regions, and with the lower ends
of walls 45 (not shown in Figure 2) which separate the centre
vent outlet 16 from the side vent outlets 30. Figure 9, upper
half, shows the engagement between the valve member 34 and the
valve seat 40, whilst at the lower half shows the engagement
between the valve member 34 and the top of the partition 22.
Oon rotation of the valve member 34 in an anticlockwise
direction from the first position to a second position (shown
in Figures 3, 4 and 8), the valve member 34 engages only
portion 38 of partition 26 and valve seat 40, whereby the feet
outlet 18 is opened, the centre vent outlet 16 remains
occluded, and the defrost vent outlet 20 is closed by the
valve 42. Figure 8 shows in cross-section the engagement
between valve seat 40 of the housing, and the valve member
34. In this position, air is directed to the feet outlet 20



and side vent outlets 30 only. Further rotation of the valve
member 34 from the second position to a third position (shown
in Figures 5 and 6) results in engagement of the valve member
34 with the partition 22, the valve member 34 remaining
engaged with valve seat 40, whereby the feet outlet 18 is
occluded, centre vent outlet 16 is opened, with the defrost
outlet 20 remaining closed. Thus, in this position, air is
directed to the centre vent outlet 16 and side vent outlets 30
only.

At positions intermediate between the first and second
positions of the valve member 34, air will be directed to feet
and defrost outlets 18 and 20, as well as side vent outlets
30. At positions intermediate between the second and third
positions, air will be directed to centre vent outlet 16 and
feet outlet 18, as well as to the side vent outlets 30.

The control means which are actuable by a user are
accordingly marked with five settings : DEFROST, DEFROST +
FEET, FEET, FEET + CENTRE VENT, CENTRE VENT, corresponding to
the three valve positions illustrated, and the intermediate
valve positions.

A mechanism by which the appropriate movement of the
valve member 34 and valve 42 can be effected is now described
with reference to Figures 10 to 12. Central to the mechanism
is a drive lever distribution 50 which comprises a member
pivotably mounted on the outside of the housing 4 having four
radially extending lever arms. A first arm 52 of the drive
lever distribution 50 is connected through a pin 54 thereon to
a quadraﬁt gear 56, the pin 54 being received in a slot 57
formed in the quadrant gear 56. The quadrant gear 56 is
meshed with gear wheel 58 fixedly connected to or,
alternatively, integrally formed with one of the shafts 36 of
the valve member 34, so that pivoting of the drive lever
distribution 50 causes rotation of the valve member 34. A
second arm 60 of the drive lever distribution 50 is provided
with a pin 62 received within a track 64 of a defrost lever 66
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which is pivotably mounted on the housing but fixedly
connected to the flap valve 52 through the pivotal mounting
thereof.

Movement of the drive lever distribution 50 is effected
either mechanically through a Bowden cable 68 connected to a
third arm 70 of the drive lever distribution 50, or a servo
motor 72 connected to a fourth arm 74 of the drive lever
distribution 50. Although both the Bowden-type cable and
servo motor are illustrated in Figures 10 to 12, in practice
only one or other of these would be utilised. The servo motor
72 is provided with a driven lever 76 which is connected to
the arm 74 by a pin 78 received within a cam track 80 of the
arm 74. Thus, movement of the drive lever distribution 50 is
effected by actuation by the user of control means which are
mechanically linked through the Bowden-type cable 68, or
linked by an electrical connection from the control means to
the servo motor 72.

Figure 10 shows the configuration of drive components in
a first position which corresponds to the first position which
is illustrated in Figures 1 and 2. Clockwise movement of the
drive lever distribution 50 into the second position
illustrated in Figure 11 results in the anticlockwise rotation
of the gear 58, and valve member 34 as discussed above, but
also an anticlockwise movement of the defrost lever 66,
whereby the flap 42 closes defrost outlet 20 (Figures 3 and
4). The precise arrangement of the defrost lever 66 relative
to the drive distribution lever 50 ensures that when the
second position is reached, the slot 64 describes an arc of a
circle centered on the axis of the drive distribution lever
50. Thus, further anticlockwise rotation of the drive
distribution lever 50 to the third position shown in Figure 12
rotates only the valve member 34, and not the defrost lever
66, the pin 62 sliding within the track 64.

The drive distribution lever 50 is preferably made of
mild steel, while defrost lever 66, quadrant gear 56, and gear
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68 are formed of plastics, although it will be appreciated

that a variety of other materials could be utilised. Each of

the drive components are preferably mounted on plastics bosses

formed integrally with the housing 4.
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CLATMS

1. An air distribution unit for a motor vehicle comprising a
housing defining an air inlet, and first and second air
outlets, and an air distribution valve mounted between said
inlet and said outlets comprising a pivotably mounted valve
member having a part-cylindrical surface engageable with valve
seats on the housing, the valve member being moveable so as to
totally or partially obturate one or both of said outlets,
wherein means are provided on the valve member at both axial
ends thereof, adjacent the part-cylindrical surface thereof,
which cooperate with means on the housing to form a seal
therewith.

2. An air distribution unit according to claim 1 wherein the
means on the valve member and the cooperating means on the
housing comprise a groove formed in one of the valve member
and housing into which extends a tongue formed on the other of
the valve member and housing.

3. An air distribution unit according to claim 2 wherein the
valve member is provided with the groove, which extends along
a circumference of the part-cylindrical surface, and wherein
the housing is provided with the tongue formed integrally
therewith, defining an inwardly directed at least .
part-circular ring centered about the axis of the valve member.

4. An air distribution unit according to any preceding claim
wherein the valve member is provided with a foam material on
the outer part-cylindrical surface thereof.

5. An air distribution unit according to claim 1 wherein the
housing defines a third air outlet located upstream of the air

distribution valve closed by a further valve.
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6. An air distribution unit according to claim 5 wherein the
valve member is movable between a first position in which both
first and second outlets are isolated from the inlet, a second
position in which said first outlet communicates with the
jnlet and the second outlet is obturated by the valve member,
and a third position in which the second outlet communicates
with the inlet and the first outlet is obturated by the valve
member, said further valve being adapted to be opened when the
valve member is in the first position and closed when the

valve member is in the second and third positions.

7. An air distribution unit according to claim 2 wherein the
further valve at the third outlet comprises a flap which is
pivotably mounted on the housing, and kinematically connected

to the air distribution valve member.

8. An air distribution unit according to claim 7 wherein a
control mechanism is provided to control the positions of the
valve member and further valve, and wherein control means

actuable by a user are linked to the control mechanism.

9. An air distribution unit according to claim 8 wherein a
mechanical linkage in the form of a Bowden-type cable is
provided between the control means and control mechanism.

10. An air distribution unit according to claim 8 wherein a
servo motor is provided to effect movement of the control
mechanism and an electrical linkage is provided between the

control means and servo motor.

11. An air distribution unit according to any one of claims 8
to 10 wherein the control mechanism comprises a pivotably
mounted lever having at least three radially-extending arms a
first arm of which is connected to a gear wheel fixedly
connected to a shaft portion of the valve member through a
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quadrant gear, such that rotation of the lever causes rotation
of the valve member, a second arm of the lever being connected
to a further lever fixed to the flap of the third valve.

12. An air distribution unit according to claim 11 wherein
the second arm of the lever is connected to the further lever
by means of a pin on the second arm of the lever received
within a track in the further lever, the lever, further lever
and track being arranged so that only movement of the lever
between first and second positions, which correspond to the
first and second positions of the valve member, causes a

pivoting of the further lever.

13. An air distribution unit according to any preceding claim
wherein the first, second and third outlets are for connection
to respective air ducts which lead air to respectively, an air
vent located substantially centrally of a vehicle dashboard,
and air vent located near a vehicle floor, and an air vent

adjacent a vehicle windscreen.

14. An air distribution unit according to claim 13 wherein
the housing defines at least one further air outlet which is
in constant communication with the air inlet, for connection
to vents located on both sides of a vehicle dashboard.

15. An air distribution unit according to any preceding claim
wherein the housing comprises upper and lower housing parts,
the pivotal mounting of the valve member being located at

cooperating edges of the two housing parts.

16. An air distribution unit substantially as hereinbefore

described with reference to the accompanying drawings.
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