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INNER TUBE

TECHNICAL FIELD
This invention relates to an inner tube for use with a pneumatic tyre particularly,

though not exclusively, for a bicycle or a motor cycle.

BACKGROUND ART

In the case of a conventional bicycle or motor cycle tyre the annular tyre carcase
contains an annular inner tube. In the event of a puncture it is necessary to remove
the wheel concerned and thereafter remove the tube from the tyre/tube
combination. The inner tube can then be repaired to restore it to air tightness and
any further repairs made to the tyre carcase. The repaired combination is then
replaced on the wheel. With a bicycle the removal of a front wheel inner tube is
not usually a problem. However the removal of a rear wheel inner tube involves
the removal of any drive chain or shaft and, once the repair has been completed
and the tyre/tube restored to the wheel, the wheel has to be restored to the bike
with subsequent re-connection and re-tensioning of a drive chain or re-connection

of a shaft and brake alignment.

A number of proposals have been made involving the provision of an inner tube
which is not of annular shape (which can be described as 'endless') but rather is a
straight tube (which can be described as 'non-continuous') located around a wheel
rim within a tyre carcase until one end of the inner tube abuts the other. By way of
example Canadian Application 2027905 in the name of Cheslock shows a
non-continuous inflatable inner tube for vehicle tyre having two flat sealed ends
intended for fitting and securing to one another when inflated 50 as to be held
together by a mechanical device or system. One component of the device is
described as preferably being in tension when the tube is inflated and at least one
component is bonded to the tube. One component of the device is preferably an
integral part of the sealed end and a valve stem is utilised as a component of the
device. The tube ends are for example planar and one component is a thin flexible
elastic tab vulcanised or attached to one tube end and which has an aperture
through which a valve stem attached near the other tube end can be inserted.
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DISCLOSURE OF INVENTION

According to a first aspect of the present invention there is provided an inner tube
for use with a pneumatic tyre casing having an internal volume with a specific
mean length and a specific cross section; the inner tube being in the form of a thin
flexible cylinder with closed ends; the ends being tapered or stepped so that when
located within a pneumatic tyre as aforesaid the end of the inner tube are adapted
to overlay one another to provide a scarfed joint between the ends, the resulting
scarfed section having an overall cross section substantially similar to that of the

remainder of a non-overlapping section of tube.

According to a first preferred version of the first aspect each end of the inner tube
includes a plane section lying at an acute angle to a longitudinal axis of the inner
tube, the plane sections, at least when the inner tube is in use, overlay and are
juxtaposed with one another to provide the scarfed joint.

According to a second preferred version of the first aspect of the present invention
each end of the inner tube in of conical or frusto conical shape and overlay one
another to provide the scarfed joint as aforesaid.

According to a third preferred version of the first aspect or the first preferred
version thereof the inner tube is adapted to receive between the tapered or stepped
ends an intermediate member such that the each tapered or stepped end of the
inner tube is adapted to overly a complementary tapered section of the
intermediate member; the intermediate member being shaped so that in use the
inner tube and the intermediate member serve to provide in combination an inner
tube having a cross section of substantially uniform section along the axial length

of the combination.

According to a second aspect of the present invention there is provided a
combination of a pneumatic tyre casing, an inner tube with a means for applying
pneumatic inflation to the inner tube characterised by an inner tube according to

the first aspect or any preferred version thereof.

According to a third aspect of the present invention there is provided a wheel
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equipped with a combination according to the second aspect.

According to a fourth aspect of the present invention there is provided a vehicle

having at least one ground engaging wheel according to the third aspect.

By providing an inner tube of cylindrical form, that is to say of finite axial length,
with or without an intermediate member as aforesaid, the inner tube on a cycle or
other pneumatically tyred vehicle wheel can be replaced without having to remove
the wheel from its working position. This can be a particular benefit in relation to a
rear wheel of a bicycle since apart from the tyre fitting operation there is no need
to re-connect a drive chain or shaft. In addition by providing an inner tube with
ends tapered, stepped or otherwise providing for a scarfed joint by overlapping the
ends around a wheel and or with an intermediate member it becomes possible to
provide a single size of inner tube which will fit a number of different sizes of tyre
casing. To provide an end of progressively reducing size for overlapping the ends
can be tapered with a pair of plane or other complementary faces for juxtaposition
or can be of conical or frusto conical shape. Inflation of the inner tube when once it
is in place will serve to cause the ends of the plastic inner tube to expand to fill the
space available to them. If required any intervening space can packed with inert

material.

BRIEF DESCRIPTION OF DRAWINGS
Exemplary embodiments of the invention will now be described with reference to
the accompanying drawing of a bicycle and components thereof of which:
Figure 1 is a side view;
Figure 2A shows an inner tube;
Figure 2B shows a part sectioned view of a tyre showing the end regions of
the inner tube of Figure 2A when in use;
Figure 3 is a section on section III-III of Figure 2B with component parts in a
first relative position;
Figure 4 shows the components of Figure 2B with component parts in a
second relative position; and
Figure 5 shows an arrangement similar to that of Figure 2B but with an
additional component.
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MODES FOR CARRYING OUT THE INVENTION

Figure 1

A bicycle 11 has a front wheel 12 and rear wheel 13 of known type. Typically the
rear wheel 13 comprises a rim 14 mounted by spokes 15 on a central hub 16. The
rear wheel 13 is driven by way of pedals P and drive chain C. The rear wheel 13 is
equipped with a tyre 17 internally pressurised by means of an inner tube which
can be inflated by way of valve 18. a conventional inner tube is in the form of an
annulus with an internal diameter corresponding to the outside diameter of the
wheel rim on which it is located. The mean circumferential length of such a
conventional inner tube corresponds to the mean circumferential length L of the
tyre that is to say a length approximately mid-way between the internal
circumference L' of the tyre 17 (corresponding to bead circumference) and the

outside circumference L" of the tyre (corresponding to the tread circumference).

Figures 2A, 2B

This shows an inner tube 40 in the form of a hollow cylinder with wall 41 and end
walls 42, 43 which are tapered and effectively parallel to one another. Overall
length M of the inner tube 40 is longer than the mean length L of a conventional
inner tube described earlier by an amount corresponding to length N of one, but
not both, of tapered end walls 42, 43. Figure 2B shows the inner tube 40 when
located in a working position within tyre 17. End sections 42, 43 overlap one
another so that in combination they provide a scarf joint with a similar radial
thickness to the remainder of the inner tube. Consequently the inner tube 40
provides support for the tyre 17 over virtually the entire internal length of the tyre.

In alternative versions of an inner tube according to the present invention the end
walls can provide for the scarfed overlap arrangement such as by a stepped end
sections. By providing tapered end walls 42, 43 or stepped or other shapes
providing for a scarfed type of overlap the inner tube can be used in tyres of
different size, that is to say which vary in mean circumferential length. One
advantage is that a limited number of sizes of inner tubes according to the present

invention can be stocked for use with a greater number of tyre casings.
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Figure 5 shows an arrangement of components similar to that of Figure 3B where
an alternative or additional means is provided to increase the effective length of the
inner tube 40 means of an intermediate member 51 lying between the end walls 42,
43 so that the end walls 42, 43 overlap, respectively, ends face 52, 53 of the member
51 rather than themselves to proved the scarfed joint. The intermediate member 51
can either be a separately inflatable flexible member or a solid member to provide
an inner tube combination where the inner tube and intermediate member are of

substantially constant cross section throughout their axial length.

In the case of the embodiment shown in Figures 2A, 2B the ends 42, 43 of the inner
tube 40 can be secured to one another by an adhesive. In addition it is envisaged
that in the event the inner tube would not, once inflated, wholly fill the internal
volume of a given tyre casing then packing material can be added to ensure

substantially uniform interior support for the tyre carcase.

Figures 3, 4

In the event of tyre 17 on rear wheel 13 (Figure 1) sustaining a puncture with a
conventional inner tube it would be necessary to gain access to the inner tube by
first releasing the chain C and removing the rear wheel 13 and then extracting the
inner tube. However by utilising the present invention it becomes unnecessary to
remove the chain C or the wheel 13. Instead the bicycle 11 is positioned so that the
wheel 13 is readily accessible and the tyre 17, which owning to the puncture is no
longer inflated or supported by the inner tube, is compressed so as to displace
bead 17" towards bead 17' to expose the inner face of rim 14 as shown in Figure 4.
Inner tube 30 is then fed onto the rim 14 and beneath the bead 17". Because of the
cylindrical form of the inner tube 30 it is readily fed onto the rim with the wheel 13
still in place and with its drive chain C still connected. Once the inner tube 30 has
been fully fed into place the inner tube 30 is inflated by way of air valve a causing
the tyre 17 to be fully supported with rims 17', 17" seated symmetrically on the rim
14. The end walls 32, 33 of inner tube 30, when located within the tyre casing 17
and with the inner tube 30 correctly inflated, abut one another so that for practical

purposes the casing 17 is supported virtually throughout its interior length.
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INDUSTRIAL APPLICABILITY

The present invention provides for an inner tube, for use with a pneumatic tyre
casing, of simpler construction and capable of being more readily replaced in use
than a conventional inner tube. By providing an inner tube with ends adapted to
overlap either directly or on an intermediate member to provide for a scarf joint it
becomes possible to use a given size of inner tube for more than one size of tyre

casing.

The exemplary embodiments describe an inner tube having ends which include a
pair of overlapping faces to provide a scarfed joint. However such a joint can also
be provided by having conical or frusto conical ends to the tyres. For many
applications such ends will provide acceptable performance even though the
overlapping ends may not wholly conform in cross section to the remaining cross

section of the tyre lying between the ends.

As the inner tube is of inherently plastic material when inflated the overlapping
ends tend to expand to fill the space available to them.

For a given tyre casing more than one inner tube of the proposed type can be used
where each inner tube is shorter in length than the circumference of the tyre.
Where several inner tubes are used to substantially fill the interior of a given tyre
each can be individually inflated to provide for the tyre to be supported

substantially uniformly around its internal circumference.

The inner tube and inner tube tyre of the present invention are particularly
concerned for use with bicycle and motor cycles. However similar devices could
be used for cars and other equipment having ground engaging wheels utilising
inflatable inner tubes and tyres. An inner tube of the present invention could also
be used, typically in an emergency, to provide a temporary repair for a deflated
tyre until a service location can be reached.
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CLAIMS

1 An inner tube for use with a pneumatic tyre casing having an internal
volume with a specific mean length and a specific cross section; the inner
tube being in the form of a thin flexible cylinder with closed ends; the ends
being tapered or stepped so that when located within a pneumatic tyre as
aforesaid the ends of the inner tube are adapted to overlay one another to
provide a scarfed joint between the ends, the overlapping section having a
cross section substantially similar to that of the remainder of a non-

overlapping section of tube.

2 An inner tube as claimed in Claim 1 wherein each end of the inner tube
includes a plane section lying at an acute angle to a longitudinal axis of the
inner tube, the plane sections, at least when the inner tube is in use, overlay
and are juxtaposed with one another to provide the scarfed joint as

aforesaid.

3 An inner tube as claimed in Claim 1 wherein each end of the inner tube in
of conical or frusto conical shape and overlay one another to provide the

scarfed joint as aforesaid.

4 An inner tube as claimed in Claim 1 or Claim 2 adapted to receive between
the tapered or stepped ends an intermediate member such that the each
tapered or stepped end of the inner tube is adapted to overly a
complementary tapered section of the intermediate member; the intermediate
member being shaped so that in use the inner tube and the intermediate
member serve to provide in combination an inner tube having a cross
section of substantially uniform section along the axial length of the

combination.

5 A combination of a pneumatic tyre casing, an inner tube with a means for
applying pneumatic inflation to the inner tube characterised by an inner tube
as claimed in Claim 1, Claim 2 or Claim 3 or an inner tube/intermediate

member combination as claimed in Claim 4.
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8

A wheel equipped with a combination of a tyre casing and an inner tube as

claimed in Claim 5.

A vehicle having at least one ground engaging wheel as claimed in Claim 6.
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