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(57) Abréegée/Abstract:

A lire pressure gauge Includes a tubular housing, an air ventilating member dividing the housing into recelving and coupling
chambers, a flexible diaphragm disposed in the receliving chamber and having a raised portion which Is movable In response to an
alr pressure introduced into the receiving chamber through the coupling chamber, which is coupled to a tire valve, so as to move a
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(57) Abrege(suite)/Abstract(continued):

pressure indicating member relative to a cap In order to indicate the tire pressure condition, an adjustable member adjustably
disposed In the cap, and a biasing member disposed between the pressure indicating member and the adjustable member so as to
correct the position of the pressure indicating member.
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ABSTRACT OF THE DISCLOSURE

A tire pressure gauge includes a tubular housing, an air
ventilating member dividing the housing into receiving and
coupling chambers, a flexible diaphragm digposed in the
receliving chamber and having a ralised portion which is movable
in response to an alr pressure introduced into the receiving
chamber through the coupling chamber, which is coupled to a
tire valve, g0 as tomove a pressure indicating member relative
to a ¢cap in order to indicate the tire pressure condition,
an adjustable member adiustably dispozed in the cap, and a
biasing member dispoged between the pressure indicating
member and the adjustable menber 80 as £o correct the position

of the pressure indicating member.
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TIRE PRESSURE GAUGE

BACKGROUND OF THE INVENTION
1. Field of the Invention
Thig invention relates to a tire pressure gauges, nmore
particularly te a tire prezsure gauge having a replaceable
biasing member so as to be suitable for use in measuring of
tire pressures of different tires.
2. Deagcription of the Related Art
A conventional tire pressure gauge, such ag those
disclosed in U.S. Patent Nos. 2,225,675, 5,886,254 and
~6,525,655 B2, uses a flexible diaphragm to raise a piston in
respbnse o alr pressure lntroduced into a casing from a
detected tire such that the movement of the piston relative
te an indicating member sacured in the casing, can indicate
the tire pressure of the tire. Since quality deviation often
occurs in the manufacturing procezses, means for correcting
the initial position of the piston is needed for maintaining
the precision of the tire preasure gauge.

U.S. Patent No. 5,935,627 granted to the present inventor

aiscloges a tire pressure gauge with an adjustable extension

membelr to adjust the length of an ocutwardly extending portion

el

of a plunger or to correct the position of the graduations

provided on the plunger relative to a pointing end of a tubu _«x

housing where a detected pressure 1s read. However, the
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adjustable extension member, which is not fastened to the
plunger, may rotate with a slender pen element during
adjustment of the adjustable extension member, thereby
regulting in inconvenience. Moreover, to measure different
Lire pressures, a spring for biasing the piston towards a
pressure inlet heole has to be replaced so as to change the
biasing force, 'However, replacenment of the spring is not
convenient in this tire pressure gauge.

SUMMARY OF THE INVENTION

The object Of the present invention is to provide a tire
pressure gauge which permits convenient replacement of a
spring therein, and which has correction means Lo maintain
the precision thereof.

According teo this invention, the tire pressure gauge
includes a tubular housing which has a surrounding wall
surrounding a central axis and defining an accommodation space,
and an inher wall extending from the surrounding wall in radial
directions‘ and toward the central axis. The inner wall
terminates at an inner peripheral edge to define an opening,
and divides the accommodation space into a recéiving chamber
and a coupling chamber that is adapted te couple with a tire
nezzle of a tire. A cap is secured to the surrounding wall
Lo cover and close the receiving chamber, and has a mounting
hole extending therethrbugh along the central axis. An air
ventilating member is secured to the inner wall and seals the
Cpéning. The air ventilating member includes a projection

which extends along the central axis to be adapted to extend
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into the tire nozzle 80 ag to permit air in the tire to enter
the coupling chamber, and a vent hole which permits the air
in the c¢oupling chamber to enter the receiving chamber
therethrough. A flexible diaphragm ig disposed in the
receiving chamber to air-tightly divide the receiving chamber
inte compressible and expandable regions, which are proximate
to the cap and the air ventilating member, resgpectively. The
expandable region ig communicated with the opening through
the vent hole. The flexible diaphragm has a raised portion
which is configured to be movable along the central axis
towards the cap in resgponse Lo an air pressure introduced into
the expandable region through the went hole. A pressure
indicating member has a lower portion which includes a lower
surface that abuts against the raised portion of the flexible
diaphragm gso as to be moved with the raised portion along the
central axis, and an upper surface opposite to the lower
surface along the central axis and confronting the cap. aAn
adjustable member is mounted in the mounting hole, and is
movable adjustably relative to the cap along the central axis.
A blasing member is disposed between the upper surface of the
lower portion of the pressure indicating member and the
adjustable member so as to bias the pressure indicating member
towards the air ventilating membex against movement of the
raised portion. . -
BRIEF DESCRIPTION OF THE DRAWINGS

ther featurés an% advantages of the present invention

will become apparent in the following detailed description
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of the preferred embodiments of the invention, with reference
to the accompanying drawings, in which:

Fig. 1 18 an exploded perspective view of the first
preferred embodiment of a tire pressure gauge according to
thig invention; \ .

Fig. 2 i1s a sectional wview of the first preferred
embodiment ;

Fig. 3 igasectional viewof the first preferred embodiment
after it is coupled to an air nozzle of a tire;

Fig. 4 is an exploded perspective view of the second
preferred embodiment of the tire pressure gauge according to
this invention;

Fig. 5 is an exploded pérspective view ©f the third
preferred embodiment of the tire pressure gauge according to
this invention;

Fig. 6 is a sectional viewof the first preferred embodiment
after adjustment;

Fig. 7 is a sectional view of the fourth preferred
embodiment of the tire pressure gauge according to this
invention:; and

Flig. 8 is a sectional viewof the fifthpreferred embodiment

of the tire pressure gauge according to this invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Before the present invention is described ingreater detail,
it should be noted that same reference numerals have been used
to denote like elements throughout the specificat 100 .

Referring to Figs. 1 and 2, the first preferred embodiment
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of a tire pressure gauge according to the present invention
is shown to comprise a tubular housing 1, & cap 6, an air
vaentilation member 2, a flexible diaphragm 3, a pressure
indicating member 4, an adjustable member 7, and a biasing
member 5. . .

The tubular housing 1 includes a surrounding wall 101 which
surrounds a central axis‘and which defines an accommodation -
space, and an inner wall 100 which extends £rom the surrounding
wall 101 in radial directions and toward the central axis,
whiich terminates at an inneyr peripheral edge that defines an
opening 103, and which dividegs the accommodation space into
receiving and coupling chambers 10, 11, The surrounding wall
101 has first and second internally threaded portions 12,13
in the receiving and coupling chambers 10,11, respectively.
A surrounding seal pad 14 iz received in the coupling chamber
11 such that a Cire nozzle 80 of a tire 8 can be coupled to 5
the second internally threaded portion 13 in an air-tight
mannex, as shown in Fig. 3.

The cap 6 is made of a transparent material, and includes
& top wall 63 which has an ocuter periphery and an inner
peripheral edge which surrounds the central axis, a barrel
wall €2 which extends from the periphery of the top wall 63
and which has an externally threaded portion 620 that engages
threadedly the fiyst inﬁernally threaded poxtion 12 80 as to
cover and clese the receiving chamber 10, and a cubular wall
64 which extends from the inner periphkeral edge along the

central axis to define a mounting hole and which is provided
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with an internally threaded portion £40.

The air ventilating member 2 has a T-shaped croas-section,
and includes a disk 22 which is retained on the inner wall
100 to seal the opening 103, and a projection 21 which extends
from the disk 22 along the central axis and into the coupling
chamber 11 to be adapted to extend into the tire nozzle &0
SO as to permit air in the tire 8 to enter the coupling chamber
11 in a known manner. The disk 22 is formed with at least one
vent hole 220, which permits the air in the coupling chamber
11l to enter the receiving chamber 10 therethrough.

The barrel wall 62 of the cap € has a lower surrounding
edge 610 which cooperates with the air ventilating member 2
to define an annular retaining groove 61.

The flexible diaphragm 3 is made of anelastomeric material,
and includes a surrounding base portion 20 which ig retained
in the anmular reté.ining groove 61, and & raised portion 31
which is surrounded by the surrounding base portion 30. The
flexible diaphragm 3 is disposed in t:.hé recelving chamber 10
to divide air-tightly the receiving chamber 10 into
compressible and expandable regilons 211,310, which are
regpectively proximate to the cap 6§ and the a2ir ventilating
member 2. The expandable region 310 is communicated with the
opening 102 through the vent hole 220. The ralsed portion 31
is configured to be movable along the central axis toward the
top wall 63 of the cap 6 in response to an air pressure

introduced into the expandable region 310 through the vent

hele 220, as shown in Fig. 3.
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Preferably, a pressure indicating label €21 is attached
to the top wall €3 of the cap 6 g0 ag to show tne range of
tire pressure being adopted.

The pressure indicating member 4 has a lower portion 41
and a eleeve wall 42. The lower portion 41 includes a lower
surface which abuts against the raised portion 31 of the
flexible diaphragm 3 g0 as to be moved with the raised portion -
31 along the central axis, and an upper surface which is
opposite to the lower surface along the central axis and which
confronts the top wall 63 of the cap 6. The sleeve wall 42
extends from the upper surface of the lower portion 41 towards
the top wall &2 of the cap 6, and is brought to surround the
tubular wall 64 of the flexible diaphragm & when the lower
surface of the lower pc:»rticn 41 is movedwith the raised portion
31 upon coupling of the gecond internally threaded portion
13 to the tire valve 80 of the tire 8, as shown in Fig. 3.
The extent of the tubular wall 64 that is surrounded and
concealed by the sleeve wall 42 as viewed through the
transparent barrel wall 82 of the cap &, which serves as a
see~through area, indicates the inflated condition of the tire
8. In this embodiment, the sleeve wall 42 has a green color
to facilitate judgement.

The adjustable member 7 is formed as a screw bolt that is
mounted in the mounting ‘hole defined by the tubular wall 64,
and has an externally threaded portion that engages threadedly
the internallﬁy threaded portion 640 so as to be movable

adjustably relative to the cap 6 along the central axis, and
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a slotted head 72 that is rotatable using a hand tool.

The biasing member 5 is & compression spring in this
embodiment, and has two ends 51,50 which are disposed between
the upper surface of the lower portion 41 of the pressure
indicating member 4 and the adjustable member 7 to bias the
pressure indicating member 4 towards the air ventilating
membar 2 against the movement of the raised portion 31.

In use, when the sleeve wall 42 of the pressure indicating
member 4 is moved with the raised portion 31 and reaches the
top wall €63 of the cap 6, referring to Fig. 3, the user can
observe that the green sleeve wall 42 completely surrounds
the tubular wall 64, which is indicative of a ﬁormal tire
pressure, 1.e. the tire B is fully inflated. If only a portion
of the green sleeve wall 42 is visible, i.e. the slesve wall
42 partially surrounds the tubular wall 64, it indicates that
the tire pressure is insufficient and tire inflation is
required to ensure driving safety.

Referring to Fig. 4, the second preferred embodiment of
a tire presgure gauge according to this invention is shown
to be simi;ar to the first embodiment, except that the
adjustable member 7 has first and second portions 701,702
which are opposite to each other along the central axis and
which are respectively proximate to the top wall 63 of the
cap 6 and the lower porticﬁn 41 of the pressure indicating membey
4. The first and second portions 701,702 respectively have
vellow and red colora. As such, when the detect§d tire pregsure

+8 normal, the sleeve wall 42 of the pressure indicating member
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4 will surround the first and second portions 701,702
completely. If the detected tire pressure 18 insufficient,
the yvellow firsgt portion 701 and even the red secong portion
702 will be vigible through the barrel wall 62 of the cap §,
therebhy warning the user of a decreased tire pressure.

Referring to Fig. 5, in the third preferred embodiment of
this invention, an indicating sleeve 9 ig further disposed -
to be sleeved on the tubular wall 64 of the cap 6, and has
firet and second portions 91,92 which are opposite to each
othexr along the central axis and which are respectively
proximate to the top wall 63 of the cap 6 and the lower portion
41 of the pressure indicating member 4. The first and second
portions 91,92 respectively display vellow and red colors.
The effect and function of this erbodiment are substantially
the same as those in the second embodiment.

When it i1s desired to measure a higher tire pressure, the
adjustable member 7 is rem&ved from thé mounting hole in the
tubular wall 64 to permit replacement of the biasing member
5 with one having greater biasing force. This can be conducted
in a convenlent mannex.

Referring to Fig. 6, for adjustment, the adjustable member
7 is turned to move towards the air ventilating member 2 along
the central axis against the biasing action of the biasing
member 5. The construcﬁion as described is convenient for

correcting the position of the pressure indicating member 4

becauge the pressure indicating member 4 and the related

componernts need not be disassembled.
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Referring to Fig. 7, in the fourth preferred embodiment
of this invention, in place of the externally and internally
threaded portions 12,620 described in the first embodiment,
four retaining protrusions 621 and an annular retaining groove
15 are formed on the surrcundingwall 101 of thetubular housing
1 and the barrel wall €62 of the cap €, respectively, for
purposes of interengagement.

Referring to Fig. 8, the fifch preferred embodiment of this
invention is shown to be similar to the first preferred
embodiment, exceapt that the aif ventilating member 2 is made
of rubber material, and is disposed in the coupling chamber
11 to gseal the opening 103. Thus, the surrounding seal pad
14 described in the first embodiment can be omitted.

While the present invention has been described in
connection with what is considered the mest practical and
preferred embodiments, it is understood that this invention
18 not limited to the disclosed embodiments but is intended
Lo cover various arrangements included within the spirit and
scope ©f the broadest interpretations and eguivalent

arrangements.
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I CLAIM:

L.

A tire pressure gauge COMPIising:

a tubular housing including a surrounding wall which
surrounds a central axis and which defines an acconmodation
space, and an inner wall whichextends fromsald surrounding
wall in radial directions and toward the central axis, which
terminates at an inner peripheral edge that defines an
opening, and which divides said accommodation space into
a receiving chamber and a coupling chamber that is adapted
to couple with a tire neozzle of a tire;

a cap secured to said surrounding wall to cover and close
sald receiving chamber, and having a mounting hele extending
therethrough along the central axis;

an alr ventilating member secured to said inner wall and

sealing said opening, said air ventilating member including

a projectlion which extends along the central axis to be
adapted to extend into the tire nozzle so as to permit air
in the tire to enter said coupling chamber, and a vent hole
wnich permits the air in said coupling chamber to enter said
recelving chambeyr tnerethrough;

a flexible diaphragm disposed in said receiving chamber
to divide alr-tightly said receiving chamber into
compressible and expandable regions, which are proximate
to said cap and said air ventilating member, respectively,
sald expandable region being communicated with said opening
t%}rough said vent hole, said flexible diaphragm having a

ralsed portion which is configured ro be movable along the
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central axis towards saild cap in response Lo an air pressure
introduced into said expandable region through said vent
hole;

a pressure indicating nember having a lower portion which
includes a lower surface that abuts against said raised
portion s$0 as to be moved with said raised portion along
the central axis, and an upper surface opposite to said lower
suriace along the central axis and confronting said cap;

an adiustable member mounted in zaid mounting hole, and
movable adjustably relative to said cap along the central
axis: and

a biaaj.ng memer disposed between salid upper surface of
said lower portion of said pressure indicating member and
said adjustable member to biasg said pressure indicating
member towards sald air ventilating menmber against movement

cf said raised portion.

. 'The tire pressure gauge of (Claim 1, wherein said bilasing

merbey 18 a compression spring, and has two ends abutting
against said adjustable mamber and said upper surface of
said lower portion of said pressure indicating member,
respectively. ‘
The tire pressure gauge of Claim 1, wherein =aid cap
includes

a top wall hsa.ving an outer periphery and an inner

reripherul edye which surrounds the central axis,
a barrel wall extending from said periphery of said top

wall towards said inner wall so as to be secured to said
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surrocunding wall, thereby enabling said cap to cover and
close said receiving chamber, and
a tubular wall extending from said inner peripheral edge
towards said inner wall so as to define =aid mounting' hole;
sei1d adjustable member engaging threadedly said tubular
wall so as to be moved adjustably along the central axis
againet biasing action of said compression spring.

4. The tire pressure gauge of Claim 3, wherein said barrel
wall of said cap includes a see~-through area so as to permit
sald receiving chamber to be vigible from outside.

5. The tire pressure gauge of Claim 4, wherein said pressure

indicating member further has a sieeve wall extending from

said lowerx portion towards said top wall such that when
sald lower surface of said lower portion of said pressure
indicating member i1s moved with said raised portion, said
sleeve wall is brought to surround said tubular wall, the
extent of salid tubular wall heing surrounded by said sleeve
wall ag viewed through said see-through area indicating
internal pressure of the tire, said sleeve wall having a
selected color.

6. The tire pressure gauge of Claim 5, wherein said adiustable
member has first and second portions which are opposite
Lo each cther along the central axis, which are proximate
to said top wall of said cap and said upper surface of =said
~ower portion of =aid pressure indicating member,
regpectively, and which have different colors.

7. The tire pressure gauge of Claim 5, further comprising an
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indicating sleeve which is sieeved an said tubulary wall,
and which has first and gecond portions that are opposite
to each other along the central axis, that are pi:‘oximate
to said top wall of said cap and said upper surface of said
lower portion of gsaid pressure indicating member,
respectively, and that respectively display different
colors.

The tire pressure gauge of Claim 1, wherein said flexible
diaphragm 18 made of an elastomeric material, and further
has a surrounding bage portion surrounding said raised
portion, gaid barrel wall of said cap having a lower
surrounding edge which c¢cooperates with said air

ventilating member to define an annular retaining groove

therebetween for retaining said surrounding bage portion

in said annular retaining groove,
The tire pressure gauge of Claim 3, further comprising a
pressure 1ngicating label attached £o said top wall of said

cap S0 ag to show a range of tire pressure being adopted.
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