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SPECIFICATION Prior-art examples of this manner of device
1. TITLE OF THE INVENTION include those indicated, for example, in FIG. 1 and
PRESSURE REGULATOR IN CONSTANT- FIG. 2. In the drawings, | is the outer race of the
VELOCITY JOINT BOOT constant velocity joint, 2 is the inner race, 3 is a ball,
2. SCOPE OF PATENT CLAIMS 4 is a cage, 5 is an intermediate shaft fastened to
1. For a device wherein an intermediate shaft is inner race 2, 6 is a rubber boot that covers the space
provided between constant-velocity joints and between outer race 1 and intermediate shaft 5, 7 is a
the space between this intermediate shaft and the ring-shaped nylon air breather fitted between
outer race of the constant-velocity joint is sealed intermediate shaft 5 and boot 6, and 7a and 7b are air
by means of a boot, a pressure regulator in a passageways running in the axial direction.
constant-velocity joint boot characterized in that Additionally, 8 is a band that fastens boot 6 to outer
an air passageway is provided on the interior of race 1, and 9 is a band that fastens boot 6 to air
the aforesaid intermediate shaft en-the-interioreof breather 7.
the-beot leading from the interior of the boot to In these devices, during power transmission,
the exterior, and an annular protector is fitted intermediate shaft 5 freely changes its angle relative
over the intermediate shaft in such a way as to to shaft la, which is integral with outer race 1,
cover the connective opening leading to the causing boot 6 to expand and contract and to bend
exterior, with a connective opening leading to and twist. The resultant frequent change in the
the exterior being provided on this protector at a volume of the interior a of boot 6 causes air a in the
phase difference relative to the position of the boot and air b from the exterior to enter and exit via
connective opening leading to the aforesaid air passageways 7a, 7b of air breather 7, as indicated
intermediate shaft. by the arrows ¢ in FIG. 1. Furthermore, in these
3. DETAILED DESCRIPTION OF THE INVENTION prior-art devices, air breather 7 is situated in a
This invention relates to a pressure regulator on location where it is exposed to muddy water and dust,
the interior of a boot of a constant-velocity joint used causing muddy water and dust to enter into boot 6
in the transmission system of an automobile or the along with the aforesaid entry and exit of air. This
like. can lead to a variety of problems adversely affecting
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the constant-velocity joint, including reducing the life
of the joint as well as blocking the passage of air
through air passageways 7a, 7b with muddy water or
dust, which can impair the pressure regulation
function.

This invention was devised to overcome these
problems with prior-art devices, having as its
objective to extend the life of the joint and eliminate
the risk of losing pressure regulation function due to
clogging of the air passageways with muddy water or
dust, which is achieved by providing the connective
opening that links the interior of the boot to the
exterior in a location separated from the boot as well
as covering this connective opening with a protector
so as to prevent outside air from directly entering the
aforesaid connective opening and thereby prevent
muddy water and dust from entering into the
constant-velocity joint.

Embodiments of the present invention will be
described below by means of FIG. 3 through FIG. 6.
In these drawings, symbols identical to those in the
previous drawings signify the same component.

FIG. 3 and FIG. 4 show embodiment example 1
of the present invention. In this case, the prior-art air
breather 7 is not provided; instead, the tip 6a of boot
6 is directly fastened to intermediate shaft 5 by means
of band 9.

Additionally, a through-hole 10 is provided in
the center of intermediate shaft 5, and an air
passageway 11 is provided in intermediate shaft 5
linking through-hole 10 to the exterior b. An annular
protector 12 is fitted over intermediate shaft 5
covering this connective opening 11la leading to the
exterior, and a connective opening 12a leading to the
exterior is provided in this protector 12 at a phase
difference relative to the position of the connective
opening lla leading to the aforesaid intermediate
shaft 5. Note that 12b is an annular groove provided
along the inner circumference of protector 12, and 13
is a band that fastens protector 12 to intermediate
shaft 5. FIG. 4 (a) is an example in which connective
opening 12a is situated at a phase difference of 180
degrees relative to connective opening 11a, and FIG.
4 (b) is an example in which two connective openings
11a are provided at a phase difference of 180 degrees
relative to one another, and two connective openings
12a are provided at a phase difference of 90 degrees
relative to each of these, respectively.

FIG. 5 and FIG. 6 show embodiment example 2
of the present invention. In this example,
intermediate shaft 5 is comprised of a pipe 5a and a
connective shaft 5b splined onto either end of this
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pipe 5a. In this case, because pipe 5a is hollow, this
eliminates the need to provide a through-hole 10, as
in embodiment example 1, for which reason only air
passageway 11 needs to be provided in the wall of
pipe 5a. Protector 12 can be the same as that in
embodiment example 1. FIG. 6 shows a cross-section
along line B-B in FIG. 5. Because the spline of pipe
5a and connective shaft 5b produces numerous gaps
S, the interior a of boot 6 communicates with the
interior ¢ of pipe 5a by means of these gaps S.

Next, the action of the device of the present
invention in the above-described configurations will
be described. When this transmission system is
driven, the above-stated expansion and contraction
and bending and twisting of boot 6 causes the volume
of the interior a of boot 6 to change. However,
because in the device of the present invention the
interior a of boot 6 communicates to the exterior b by
means of through-hole 10 or the interior ¢ of pipe Sa,
air passageway 11, annular groove 12b, and opening
12a, air is able to escape or enter via the aforesaid
passageway in response to any change in the volume
of the interior a of boot 6. This allows for automatic
regulation of the pressure of the interior a of boot 6.

Hence, whereas in prior-art devices muddy water
and dust were able to enter into the constant-velocity
joint together with air through these air passageways
7a, 7b due to the fact that air breather 7 was situated
at the tip of boot 6, in the device of the present
invention, even if muddy water or dust should happen
to infiltrate along with air through connective
opening 12a, there is no chance whatsoever that
muddy water or dust will accede to the interior of the
constant-velocity joint and consequently impair the
function of the joint as well as reduce its lifespan,
because connective opening 12a in protector 12,
which is the entryway for outside air, is situated at a
location separated from the site of the constant-
velocity joint, and also because connective opening
12a and connective opening 1la are provided at a
phase difference relative to one another.

Furthermore, in the device of the present
invention, protector 12 is fitted over intermediate
shaft 5 at an interim location away from boot 6,
which is a location less exposed to muddy water and
dust than that of the air breather in prior-art devices,
thereby reducing the risk that clogs in opening 12a
will impair the pressure regulation function.

Because the device of the present invention is
configured in the manner described above, it provides
the excellent effect of being able to prevent
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deformation of the boot of the constant-velocity joint
by successfully regulating the change in pressure
within the boot, as well as being able to extend the
life of the constant-velocity joint.

4. BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal cross-section of a prior-
art device,

FIG. 2 is a cross-section along line A-A therein,

FIG. 3 is a longitudinal cross-section of the
device of the present invention,

FIG. 4 (a) is a cross-section of the protector
portion therein, FIG. 4 (b) is a variant example
thereof,

FIG. 5 is a longitudinal cross-section showing
another embodiment example of the device of the
present invention, and

FIG. 6 is a cross-section along line B-B therein.

1: Outer race of constant-velocity joint, la: shaft
integral with outer race, 2: inner race, 3: ball, 4: cage,
5: intermediate shaft, 5a: pipe, 5b: connective shaft,
6: boot, 7: air breather, 8, 9: band, 10: through-hole,
11: air passageway, lla: connective opening, 12:
protector, 12a: connective opening, 12b: annular
groove, 13: band.
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