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@ Hand operated infiator.

@ An inflator comprises a bulb 10 and a valve member 12.
Two one way valves in the valve member 12 enable pumping
of air into an infiatable lumbar support cushion (16) of a
vehicle seat. A pressure release valve 20 positioned for
convenient operation is connected to the infiatable device
(16) through a flexible tube 28 in the bulb 10 and a by-pass
passage 48 in the valve member 12.
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HAND OPERATED INFLATOR
This invention relates to a hand operated inflator for
pumping air into an inflatable device and for controlled

release of air from the device.

The inflator of the present invention was designed for
use with an adjustable lumbar support air cushion in a
motor vehicle seat. Its compact low cost construction
and convenience in operation make it particularly
suitable for this application, and the invention also
relates to a lumbar support unit including a hand
operated inflator.

The invention is applicable to inflators with a
resilient bulb and having a first one way valve through
which air is pumped into the inflatable device by
squeezing the bulb, a second one way valve through which
air may enter the bulb as it recovers its shape and a
manually operable pressure release valve for releasing

air from the inflatable device.

Known inflators of this kind have the second one way
valve mounted on the end of the bulb remote from its
connection to the inflatable device and the pressure
release valve mounted on a valve member at the other
end. Where such an inflator is used in an application
such as the vehicle applicationvdescribed where the bulb

is normally gripped with the thumb near the second one

way valve, the operator has to remove his hand from the

bulb to depress the pressure release valve.

The inflator of the present invention seeks to mitigate
the above disadvantage.

According to the present invention, there is provided a
hand operated inflator for pumping air into an

inflatable device and for controlled release of air from
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the device, comprising a resilient bulb, a valve member
connected to the bulb and having an outlet for
connection to the inflatable device, and a first one way
valve in said valve member arranged to permit flow of
air to the outlet when the bulb is squeezed;
characterised by a second one way valve in said valve
member communicating with ambient air and arranged to
admit air to the bulb so that it can recover its shape
after being squeezed, and a passage in the valve member
by-passing both the first and second ohe way valves and
connected to a pressure release valve on the bulb remote
from the valve member, which can be manually operated to
release air from the inflatable device.

The invention also relates to an inflatable lumbar
support unit comprising a hand-operated inflator unit as
set forth above and a cushion which has an inflatable
chamber surrounding an area which is not inflatable, the

inflator being arranged to inflate the cushion,

With this construction the pressure release valve can be
located on the bulb where it can be depressed by the
thumb of the operator without removal of the hand from
the bulb. The valve member has a neat and unobtrusive

appearance and can be manufactured at low cost.

Various optional features of the invention will be
apparent from the dependent Claims 2 to 8 and 11 to 15.
Addtionally, the invention provides a motor vehicle seat
with a lumbar support unit as set forth above where the
cushion is in the seat back rest and the inflator is
accessible to an occupant of the seat.
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The invention will now be described, by way of example,
with reference to the accompanying drawings in which;

Figure 1 shows a lumbar support cushion;

Figure 2 shows a hand operated inflator at the end
of a tube connected to the cushion of Figure 1;

Figure 3 is a perspective view, on a larger scale,
of a valve block;

Figure 4 is a section through the valve block of

Figure 3, on the line IV-IV;

Figure 5 is another section through the valve block
of Figure 3, through the two ducts not shown in
Figure 4;

Figure 6 is a section through a pressure release
valve; and

Figure 7 is a section through the cushion of Figure
1 on the line VII-VII.

An inflator comprises a rubber bulb 10 connected by a

~valve member 12 to a flexible tube 14 leading to an

inflatable lumbar support cushion 16 mounted in a
vehicle seat (not shown). The tube has a rigid portion
14 and a flexible portion 15 and extends forwardly
along the left or right hand side of the base of the
seat so that the bulb 10 can be readily gripped by an
occupant of the seat.

A pressure release valve 18 has a spring loaded button
20 located at the forward end of the bulb 10. It is
conveniently positioned so that the seat occupant can
depress it with his hand and at the same time hold the
bulb in his hand.
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The pressure release valve comprises a housing 22 and a
poppet valve 24 on which is mounted the button 20. An O-
ring 25 ié supported on the valve 24. A spring 26
normally holds the 0O-ring 25 on the poppet valve 24
seated on the housing 22 to close the valve. Depression
of the button 20 against the force of the spring 26
opens the valve.

The pressure release valve housing 22 is fitted into an
aperture at one end of a flexible air release tube 28
within the bulb 10.

The valve member 12 has a valve body 30 which fits into
a sleeve at the other end of the bulb 10. The body 30
has a bore 32 at one end which receives the end of the
rigid tube portion 14. At the other end of the body 30

are three passages.

The passage 34 admits air into the bulb 10 when the bulb
is released after having been squeezed. This passage is
shown in more detail in Figure 4. Air from the
atmosphere can pass along axial grooves 38 in the
surface of the body to an annular groove 40. A flap 42
in the passage 34 allows air to pass from right to left

in Figure 4, but not in the opposite direction. A

polyester foam filter 44 is also provided in this
passage.

The passage 46 allows air to be pumped along the tubes
14,15 to the cushion 16. There is a one way valve 47 in
this passage, and the passage communicates with the bore
32. The valve 47 allows air to pass from the bulb 10 to
the bore 32, but not in the reverse direction. The
passage 48 is connected to the air release tube 28
through a connector 50, and communicates with the bore
32. When the pressure release valve is opened, air can
flow from the cushion 16, through the release valve, to
the atmosphere.
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In operation, air is pumped into the inflatable cushion
16 through the passage 46 and the one way valve 47 by
squeezing the bulb 10 until the pressure therein exceeds
the pressure in the cushion 16. As the bulb recovers its
shape ambient air enters through the one way valve 42,
If the required pressure is exceeded, air can be
released from the cushion 16 by depressing the button 20
of the pressure release valve.

The cushion 16 in the drawings is made from two
rectangular sheets 60,62 of rubber. The sheets are
bonded together around their periphery 64 and in a

central area 66, so that a single inflatable chamber 68
is defined.

The central bonded area 66 has a dog-bone shape, and the
inflatable chamber 68 is generally oval; its ends 70,
when inflated, being of greater cross-sectional area, or
fatter, than its sides. This can be seen in particular
in Figure 7. The presence of the central bonded area
means that full inflation can be achieved with less air
than would be the case without this area. The cushion
can therefore be pumped up or deflated quickly. Also,
suitable dimensioning of the bonded areas 64 and 66
ensures that the enlarged ends 70 are obtained. This
provides a desirable degree of side support for a seat
occupant. The spacing apart of the sides 72 of the
chamber 68 provides lumbar support over a relatively
large area.

The cushion, which can suitably be made of rubber, will
be included in the backrest of a motor vehicle seat,
normally in front of a wire mat secured to the seat
frame and behind the seat upholstery. The cushion has
securing holes 74 which are used to hold the cushion in

the correct place in the seat.

0166828
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CLAIMS

1. A hand operated inflator for pumping air into an
inflatable device and for controlled release of air from

the device comprising:
5 a) a resilient bulb (10);
b) a valve member (12) connected to the bulb

(10) and having an outlet (32) for connec-

‘tion to the inflatable device (16); and

c) a first one way valve (47) in said valve
10 member arranged to permit flow of air to
the outlet (32) when the bulb (10) is

squeezed;

characterised by:

4d) a second one way valve (42) in said valve
15 member (12) communicating with ambient air
and arranged to admit air to the bulb (10)

so that it can recover its shape after being
squeezed; and

e) a passage (48) in the valve member (12) by-
20 passing both the first and second one way
valves (47,42) and connected to a pressure
release valve (18) on the bulb (10) remote
from the valve member (l12), which can be
manually operated to release air from the
25 inflatable device.

2. An inflator as claimed in Claim 1, in which the
release valve is connected to the by-pass passage by a
flexible tube withén the bulb.
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3. An inflator as claimed in Claim 1l or Claim 2, in
which the release valve (18) includes a spring-loaded
plunger (20) positioned at one end of the bulb (10) so
that it can be depressed by an operator's thumb when the
operator's hand remains in a convenient position for
squeezing the bulb.

4, An inflator as claimed in any one of the preceding
claims, wherein a filter (44) is placed in the path of
air passing from ambient through the second one way
valve (42) to the bulb (10).

5. An inflator as claimed in any one of the preceding
claims, wherein the valve member (12) is a single block
(30) having a first passage (48) therethrough which
by-passes the first and second one way valves (47,42), a
second passage (46) therethrough containing the first
one way valve (47) and a third passage (34), the third
passage containing the second one way valve (42) and
communicating with the atmosphere.

6. An inflator as claimed in Claim 5, wherein the
first and second passges (48,46) both lead into a common
bore (32) in the block.

7. An inflator as claimed in Claim 6, wherein a tube
(14) leading to the inflatable device (16) is received
in the common bore (32). '

8. An inflator as claimed in any one of Claims 5 to
7, wherein the block (30) is received in a sleeve at one
end of the bulb (10).

3. An inflatable lumbar support unit comprising a
hand operated inflator as claimed in any preceding claim
and a cushion (16) which has an inflatable chamber (68)
surrounding an area (66) which is not inflatable, the

inflator being arranged to inflate the cushion.
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10. A unit as claimed in Claim 9, wherein the area
(66) of the cushion which is not inflatable is of a dog-
bone shape.

11. A unit as claimed in Cclaim 9 or 10, wherein the
chamber (68) is generally oval.

12. A unit as claimed in Claim 11, wherein the ends

(70) of the oval are, when inflated, fatter than the
sides (72).

13. A unit as claimed in any one of claims 9 to 12,
and made of two sheets (60,62) of material selectively
bonded together.

14. A unit as claimed in Claim 13, wherein the

material is rubber.

15. A motor vehicle seat with a lumbar support unit as
claimed in any one of claims 9 to 14, wherein the
cushion is in the seat backrest and the hand operated
inflator is accessible to an occupant of the seat, for

inflating the cushion.
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report has been drawn up for the first ten claims and for those claims for which claims fees have been paid,

namely claims:
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drawn up for the first ten claims.

7{_ LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the requirement of unity of
invention and relates to several inventions or groups of inventions,
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1) Claims 1-8: Hand operated inflator
2) Claims 9-15: Inflatable lumbar support :

D All further search fees have been paid within the fixed time limit. The present European search report has
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report has been drawn up for those parls of the European patent application which relate to the inventions in
respect of which search fees have been paid,
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has been drawn up for those parts of the European patent application which relate to the invention first
mentioned in the claims, i
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