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(54) Pressure indicators for
pneumatic tyres

(57) A pressure indicator for a
pneumatic tyre having a valve,
includes a cap member 10 defining an
open ended chamber therein and
adapted for sealingly threaded
engagement with the valve, a member
22 adapted to press the valve open
when the cap member is threaded on
the valve, and an inflatable membrane

26 provided in the chamber and
inflatable by an air pressure released
from the tyre when the valve is
opened by the pressing member so
that from the degree of deformation or
inflation of the membrane an observer
can check the air pressure of the tyre.
The membrane may extend over the
open end of a cup shaped member
supported in the chamber and carry a
pointer.
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SPECIFICATION
Pressure checker for pneumatic tire

This invention relates to a pressure checker
device for pneumatic tires of motor vehicles or the
like. :

Use of incorrectly inflated tires may give rise to
problems of shortened service life of tires, braking
difficulty and uneconomical fuel consumption.
Nevertheless, it is very troublesome to drop by a
service station or a service shop from time to time
to have the pressure of the tires checked by some
inspection equipments in order to maintain a
correct pressure in the tires according to particular
road conditions. There have thus far been
proposed various types of pressure checkers for
pneumatic tires. But, they are invariably heavy and
large-scaled and are thus unsuitable for handy use
on vehicle tires.

In accordance with one aspect of this invention,
there is provided a device for checking the
pressure of a pneumatic tire having a tire valve,
comprising:

a cap member defining an open ended chamber
therein and adapted for threaded engagement
with the tire valve;

a packing member secured in said chamber and
sealingly engageable with the tire valve so that
said chamber may be hermetically sealed when
said cap member is threaded on the tire vaive;

a pressing member provided in said chamber
and adapted to press the tire valve open when
said cap member is threaded on the tire valve; and

an inflatable membrane provided in said
chamber and inflatable by an air pressure released
from the tire when the tire valve is opened by said
pressing member so that from the degree of
deformation of said membrane an observer can
check the air pressure of the tire.

Preferred embodiments of the present
invention will now be described with reference to
the accompanying drawings, in which

Fig. 1 is a vertical, cross-sectional view
schematically showing one embodiment of the
pressure checker according to the present
invention;

Fig. 2 is a view taken on line ll—II of Fig. 1;

Fig. 3 is a plan view schematically showing an
alternate embodiment of the pressing member;

Fig. 4 is a schematic view of one embodiment
of the pressure graduation;

Fig. 5(a)—5(e), 6(a)—6(e) and 7(a}—7(e) are
schematic views illustrating pattern variations
indicating pressure levels of the tire;

Fig. 8 is a vertical, cross-sectional view, similar
to Fig. 1, showing an alternate embodiment of the
pressure checker;

Fig. 9 is a vertical, cross-sectional view
schematically showing an ordinary tire valve
structure of a pneumatic tire; and

Fig. 10 is a plan view of the tire valve of Fig. 9.

Referring first to Figs. 9 and 10, there is shown
an ordinary tire valve structure of a pneumatic tire,
to which the pressure checker of this invention is
to be attached. The tire valve 1 has an externally
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threaded portion 3 on the circumference thereof.
The reference numeral 4 denotes a support
member which is threadedly fitted in the valve
body 2 and has an axial through hole 5 to receive
a pin 6. The pin 6 has a flange portion 7 below
which a spring 8 is mounted for urging the pin 6
upward. Thus, the pin 6 is normally held in the
position shown with the upper side of the flange 7
being engaged by the support member 4. In this
state, an inner valve (not shown) operatively
connected to the pin 6 is closed to prevent the air
leakage of the tire (not shown). If the pin 6 is
pushed down in the direction of the arrow X
against the action of the spring 8, the inner valve
is opened to discharge air through the valve 1 in
the direction of the arrow Y.

Fig. 1 depicts one embodiment of the pressure
checker according to the present invention, which
is to be fitted on the tire valve shown in Fig. 9. The
pressure checker includes a cap member 10
defining an open chamber 12 therein and being
provided with an internal thread 14 on its inner
periphery for engagement with the external thread
3 of the tire valve 1 of Fig. 9.

The cap member 10 has its closed end portion
16 formed of a transparent material, for example,
a transparent synthetic resin so that an observer
can see therethrough the inside space 12 of the
cap member 10. A packing member, preferably a
rubber packing 18 is secured within the chamber
12. The packing 18 has an annular portion 20
adapted for pressure contact with the upper end
face of the valve body 2 such that the chamber 12
can be hermetically sealed when the cap member
10 is threaded on the tire valve 1.

A pressure member 12 is provided within the
chamber 12, preferably on the packing 18 as
shown in Fig. 1. The pressing member is so
provided as to depress the pin 6 and to open the
inner valve when the cap member 10 is threaded
on the tire valve 1 and is sealed by the action of
the packing 18. The pressing member 22 has one
or more perforations 24, as shown in Fig. 2, to
allow the air passage therethrough. This can be
also achieved by forming a cutting away portion or
portions at its periphery, as shown in Fig. 3.

Referring again to Fig. 1, an inflatable
membrane, preferably a thin elastic rubber sheet
26 is secured within the chamber 12. The
membrane 26 is adapted to be inflated upon
receipt of an air pressure released from the tire. In
the embodiment shown, the membrane 26 is
supported at its periphery by the packing 18 and
divides the chamber 12 into an upper hermetically
closed space 28 and a lower open ended space
30. Thus, when the lower space 30 receives an air
pressure from the tire, the membrane 26 may be
inflated into the closed space 28, the degree of
inflation depending upon the air pressure of the
tire. Therefore, from the degree of inflation or
deformation of the membrane 26, the air pressure
of the tire can be determined.

In use, the female screw 14 of the tire pressure
checker is threaded on the male scre 3 of the tire
valve 1. As the cap member 10 is turned, the
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upper end face of the tire valve body 2 is abutted Obviously, it is possible to employ various
against the lower annular side 20 of the packing forms of deformation display other than the
18 in the initial stage, forming therewith a patterns 34, 36 and 38. For example, a similar
hermetical seal around the pressing member 22. effect can be obtained by providing at a

5 As the cap member 10 is further turned on the 70 predetermined position of the membrane 26 an
valve 1, the packing 18 is deformed and the pin 6 index portion which has a different coefficient of
is depressed by the pressing member 22 in the contraction from other portions of the membrane
direction of the arrow X to open the inner valve of and which is moved by a distance commensurate
the tire, thereby releasing the tire pressure toward with the imposed air pressure. In this case, the tire

10 the sealed space 28. As a result, the membrane 75 pressure can be checked by reading the position of :
26 is inflated into the sealed space 28 in a pattern the index portion.
indicated by the broken lines in Fig. 1 according to Fig. 8 illustrates an alternate embodiment of
the level of air pressure of the tire. The degree of the pressure checker of the present invention, in -
the deformation or inflation of the membrane 26 which corresponding parts have been designated

15 represents the level of the air pressure of the tire 80 by the same reference numerals as part of a
so that an observer can instantaneously check the 100" series. In this embodiment, the degree of
tire pressure by, for example, reading it on inflation of the membrane is indicated indirectly by
graduations directly provided on the transparent a pointer or marker operatively connected to the
portion 16 of the cap member 10. membrane. A cap member 110 is provided with

20 An embodiment of the graduation is illustrated 85 an inner casing 140 disposed therewithin. In the
in Fig. 4, in which designated by the reference embodiment shown, the casing 140 is supported
numeral 32 is a transparent sticker plate which is by a supporting member 142 which in turn is fixed
to be adhered on the transparent portion 16 of the by a packing 118 to the cap member 110. The
cap member 10. The plate 32 has upper and lower supporting member 142 is provided with one or

25 [imit lines 32b and 32c¢ and a reference level 32a 90 more perforations to allow air passage
marked by a thick line at a position between the therethrough.
lines 32b and 32c. In adhering the sticker plate 32 The inner casing 140 has a top open ended

‘at a correct position on the transparent portion 16, portion covered with an inflatable membrane 126
the pressure checker is threaded on the tire valve such as an elastic rubber sheet, thereby the inside

30 1 of a tire which has been inflated to a specified 95 space 112 of the cap member 110 is divided by
pressure at a service station or the like and then the inner casing 140 and the membrane 126 into
the sticker is adhered on the transparent portion an open ended space 130 and a hermetically
16 such that the reference level lines 32a is sealed space 128. A connecting rod 144 is fixed
positioned in register with the apex of the inflated at its one end to the center of the membrane 126

35 membrane 26. The air pressure of the tirecanbe 100 and the other free end of the rod is provided with a
instantaneously checked from the position of the pointer 146 located within a concave guide 148
apex of the membrane 26 relative to the formed in a transparent portion 116 of the cap
graduation lines. Namely, when the apex is member 110. Thus, the pointer 146 may slide
positioned between the lines 32b and 32c¢, the tire down along the guide 148 when the membrane

40 pressure may be judged to be in a proper range. 105 126 is inflated.

Figs. 5(a)—5(e), 6(a)—6(e) and 7(a)}—7({e) in operation, the cap member 110 is fitted on
illustrate further embodiments of means for the tire valve 1 of Fig. 9 and turned whereby the
indicating the degree of deformation or infiation of open ended space 130 is hermetically sealed by
the membrane 26, in which the membrane itself the packing 118. By further turning the cap

45 bears a pattern which is deformed upon inflation =~ 110 member 110, a pressing member 122 provided
of the membrane and per se shows the degree of therein is engaged by the head of the pin 6 to
the inflation of the membrane. in the embodiment depress it. Thus, the tire valve 1 is opened and the -
of Fig. 5(a)—b(e), the membrane 26a is provided air in the tire is released therefrom to the space
with a pattern of a combination of crossed lines 130, thereby the membrane 126 is inflated into

50 34. When the membrane 26a receives no 115 the closed space 128 with the pointer 146 being
pressure from the tire, the pattern 34 is as shown displaced downward along the guide 148. The
in Fig. 5(a). When the membrane 26a is applied stopped position of the pointer 146 indicates the
with an air pressure from the tire, the pattern 34 is degree of inflation of the membrane, i.e. the
deformed; Figs. 5(b) to 5(e) show the deformed pressure of the tire. Provision of pressure

55 patterns at different levels of the tire pressure, for 120 graduations on a suitable portion of the
example at pressures of 1.5, 1.8, 2.0 and transparent portion 116 of the cap 110 is
2.2 Kg/ecm?. In alternate embodiments of Figs. advantageous in precise check of the tire pressure.
6(a)—6(e) and 7(a)—7{e), the membrane 26b and In an alternative, as shown in fig. 8, a screen 150
26c have a stellate pattern 36 and a pattern of may be provided on an inside surface of the

60 concentric circles 38, respectively. In the similar 125 concave guide 148 such that the pointer 146 is
way to the pattern 34, the patterns 36 and 38 can hidden thereby when the pressure of the tire is in a
be deformed as shown in Figs. 6(a)—6(e) and good range but appears thereabove when the tire
7{(a)—7(e) according to the levels of pressure, for pressure is out of the allowable range.
example at 0, 1.5, 1.8, 2.0 and 2.2 Kg/cm?, It will be appreciated from the foregoing

65 respectively. 130 description that, according to the present
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invention, the air pressure of a tire can be
instantaneously checked visually by threading the
pressure checker on the valve of the tire. This
contributes to the safe operations of vehicles as
well as to the improvement of mileage. In addition,
since the pressure level of a tire is indicated by the
degree of inflation of the membrane, the pressure
checker is simple in construction and less
susceptible to changes by ageing. The pressure
checker can usually be employed as a
conventional cap for a tire valve.

CLAIMS

1. A device for checking the pressure of a
pneumatic tire having a tire valve, comprising:

a cap member defining an open ended chamber
therein and adapted for threaded engagement
with the tire valve;

a packing member secured in said chamber and
sealingly engageable with the tire valve so that
said chamber may be hermetically sealed when
said cap member is threaded on the tire valve;

a pressing member provided in said chamber
and adapted to press the tire valve open when
said cap member is threaded on the tire valve; and

an inflatable membrane provided in said
chamber and inflatable by an air pressure released
from the tire when the tire valve is opened by said
pressing member so that from the degree of
deformation of said membrane an observer can
check the air pressure of the tire.

2. A device as claimed in claim 1, wherein said
cap member has a portion formed of a transparent
material so that the deformation of said
membrane is visible through said transparent
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portion.

3. A device as claimed in claim 2, wherein said
membrane is so provided as to divide said
chamber into two contiguous closed and open
ended spaces thereby said membrane may be
inflated into said closed space when said open
ended space receives an air pressure from the tire.

4. A device as claimed in claim 3, wherein said
transparent portion is provided with a pressure
graduation so that from the level of the apex of the
inflated membrane relative to said graduation the
pressure of the tire can be checked.

5. A device as claimed in claim 3, wherein said
membrane has a pattern on its surface facing said
closed space, said pattern being deformable by
inflation of said membrane so that from the
degree of deformation of the pattern the pressure
of the tire can be checked.

6. A device as claimed in claim 1, comprising:

an inner casing disposed within said chamber
and having an open ended portion covered with
said membrane so that said chamber is divided
into an open ended space and a closed space
defined by said membrane and said inner casing;
and

a pointer slidably provided within said open
ended space and operatively connected to said
membrane so that said pointer may be displaced
by inflation of said membrane thereby the
pressure of the tire can be checked from the
displaced position of said pointer.

7. A device for checking the pressure of a
pneumatic tire having a tire valve, substantially as
hereinbefore described with reference to the
accompanying drawings.
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