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MULTIPLE EXPANDER

The present invention relates to a device for applying sleeves on elongate articles, such
as cables or rods. More in particular, the present invention relates to a device for applying at
least two radially expandable and recoverable sleeves on at least two substantially parallel
elongate articles having an outer cross-sectional dimension greater than the largest inner
cross-sectional dimension of each unexpanded sleeve, the device being aﬁmged for

expanding the sleeves.

The problem of expanding an elastic sleeve and applying it on elongate articles while
expanded is well known. German patent DE 474 991 published in 1929 already provides a
device for expanding elastic sleeves. This known device comprises a set of four tongues or
“needles” which can be inserted into a sleeve and which can then be pushed apart by a
hollow rod. A cable can then be passed through the rod and through the expanded sleeve
held open by the needles. A disadvantage of this known device is that it consists of many |

parts, making it relatively expensive.

Another approach is disclosed in International patent application WO 89/00782 where
it is suggested to insert a plurality of longitudinally extending rails into a sleeve to be
expanded, after which a cable is pushed through the sleeve, the inserted rails allowing the
cable to slide and thus expand the sleeve. A disadvantage of this approach is that a plurality
of separate elements, that is the rails, have to be inserted into the sleeve prior to expansion
and that it is difficult to control these elements during expansion. In addition, all these

elements have to be removed when the sleeve has been applied.

European patent application EP 0 815 624 proposes to mutually connect the sliding

elements by a cross-strap, thus making it easier to insert and remove the elements.

When using any of the above devices for applying a number of sleeves over several
parallel elongate objects, a number of individual devices must be used, thus increasing the
number of components involved in installing sleeves. Also when installing an end cap for a

cable branch, the end cap having several sleeves extending from a common body, it is



10

15

20

25

30

WO 02/07281 2 PCT/GB01/03149

necessary to use several prior art devices. This makes the installation of such an end cap

relatively complicated.

It is an object of the present invention to eliminate these and other disadvantages of the
prior art and to provide a device for applying sleeves onto elongate articles, which device

allows two or more sleeves to be applied simultaneously.

It is another object of the present invention to provide a device for applying one or
more sleeves on elongate articles, which device consists of a minimum number of

components, preferably only a single component.

It is a further object of the present invention to provide an integral device for applying

an end cap on a cable branch having several sleeves.

It is a yet further object of the present invention to provide a method for substantially

simultaneously applying two or more elastic sleeves on elongate articles.

To meet these and other objects, a device as defined in the preamble is according to
the present invention characterised in that the device comprises at least two expandable

tubular sections.

By providing at least two expandable sections, a single structure is obtained which can
easily be handled. In particular, the number of tools necessary for applying the sleeve is

significantly reduced.

In an advantageous embodiment of the present invention the expandable sections are
integral with a common base. Although the device of the present invention could be
assembled from several separate parts, an integral structure is inexpensive to manufacture

and easy to use.

The expandable sections may be substantially parallel. However, this is not necessary

and in a particularly advantageous embodiment the expandable sections may be bent in a
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desired direction. For this purpose, the common base of the expander sections may be
flexible.

The device of the present invention may be made of, for example, polethylene,

polypropylene, polycarbonate, thermoplastic elastomers, or a combination thereof.

The present invention further provides a method of applying two or more elastic
sleeves on elongate objects, which method is characterised by the use of a device as defined

above. Advantageously, the sleeves are integral parts of an end cap for a cable splice.

The present invention additionally provides a method of applying an elastic sleeve on
an elongate object using a device having an expandable section , wherein the device is
inserted into the sleeve and the elongate object is inserted into the device , which method is
characterised by leaving the device in the sleeve after the application thereof. It is noted
that the Prior Artvreferred to above stipulates that the device be removed from the sleeve
after recovery. This further aspect of the present invention is based upon the insight that in
many applications the device can be left in the sleeve or sleeves. Such a “disposable”
device can be a device as defined above, but may also be a conventional device having only
a single expandable section. In this respect it is immaterial whether the expandable section

consists of a set of fingers, an expandable tube or any other means.

The present invention will further be explained with reference to exemplary
embodiments illustrated in the accompanying drawings, in which:

Figure 1 schematically shows, in perspective, a first embodiment of the device
according to the present invention;

Figure 2 schematically shows, in perspective, the embodiment of Fig. 1 as applied in a

(partically cut-open) cable break-out cap.

The device 1 as shown by way of non-limiting example in Fig. 1 comprises a base 9
from which three expander units 2 extend. Each expander unit 2 éomprises a widened part 4
and an expandable section 3. In the embodiment shown, each expandable section 3 consists

of five flexible fingers 6, separated by slits 7. The fingers 6 are integral with a widened part
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(connecting part) 4 which is substantially tubular. In a transition area 8 a smooth transition
is made from the larger diameter of the widened part 4 to the smaller diameter of the

expandable section 2. The base 9 is provided with a collar 5.

The three widened parts 4 are, in this particular embodiment, integral with the base 9
and the substantially tubular collar 5. The device 1 shown in Fig. 1 therefore consists of a

single piece.

It is also possible for the device 1 to consist of several assembled pieces. It is
advantageous for the collar 5 to be rigid to facilitate the handling of the device. On the other
hand it is particularly advantageous for the base 9 to be flexible so as to allow the angles of
the expander units 3 to be adjusted relative to each other and/or to the collar 5. The base 5 is
therefore preferably made of a flexible material, such as a (thermoplastic) elastomer. The
expander units 2 may be wholly or partially made of a flexible or relatively rigid material.
However, the expandable sections 3 (fingers 6 in Fig. 1) should of course be flexible enough

to allow an easy expansion.

In the partially cut-open view of Fig. 2 it is shown how the device 1 of Fig. 1 may be
inserted in a set of sleeves for a cable break-out. The sleeves 12 are integral with a cap 13
which is made of an elastic material, such as natural or synthetic rubber. The cap 13 is
shown folded back over the collar (5 in Fig. 1) of the device 1. A ring 14 is attached to the
collar and provides additional strength.

The device 1 is designed so as to be easily insertable into the cap 13 in its unexpanded
state. When inserted, a cable branch may be inserted into the device which then slides over

the surface of the inserted cables, thereby expanding the sleeves 12.

According to a further aspect of the present invention, the device 1 may not be
removed from the sleeves 12 after installation but may remain in the sleeves. This
eliminates the step of removing the device 1 from the sleeves, thus making the installation

thereof simpler and quicker.
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The device 1 may advantageously be used together with one or more expander tubes
(not shown) for effecting pre-expansion of the sleeves 12. Such expander tubes are inserted
into the device when it is, in turn, inserted in the sleeves. At a later stage cables or rods on
which the sleeves are to be applied are inserted into the expander tubes which are

subsequently removed.

In the embodiment shown the device 1 comprises three substantially parallel expander
units. Other numbers of expander units are equally well possible, such as two, four, five, six
or an even greater number. Also, the device 1 may be designed in such a way that the
expander units are not parallel but under an acute angle, for example. In addition, the device

1 may consist of several assembled parts instead of having a unitary, integral structure.

Further advantages may be achieved according to the present invention by providing

the fingers or other longitudinal elements with at least one substantially concave side.

By providing longitudinal elements having a concave side, it is possible to apply a
lubricant on said side without it being immediately removed by any sliding motion. The
lubricant is substantially contained between the resulting longitudinal protrusions and will
lubricate over substantially the entire length of the sleeve. In this way, the friction is
considerably reduced and removal of the device after application of a sleeve using the device
is greatly facilitated, in cases where it is not desired to leave the device in the installed

sleeves.

In an advantageous embodiment the longitudinal elements are substantially flat, that is,
the elements have a substantially rectangular or oval basic cross-section, at least one side
being at least slightly concave to carry any lubricant. Preferably both sides of the elements

are concave to facilitate their use and to eliminate any erroneous use.

The elements may be mutually connected to constitute a single, possibly even integral

device. However, it is also possible for the elements to constitute separate parts.
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This aspect of the present invention will now further be explained with reference to the
accompanying Figure 3 in which the sliding elements 3 shown merely by way of non-
limiting example have an approximately rectangular cross-section. However, the “outer”
surface is shown to be concave, while the “inner” surface is shown to be substantially flat.
The terms “inner” and “outer” refer to the substantially circular arrangement of the sliding
element 3 within the sleeve (not shown) in use, the “outer” surfaces facing the inside of the

elastic sleeve.

As shown, the concave shape of the outer surface results in protrusions 6 to extend
along the length of each element 3. Lubricant (not shown) may be applied to facilitate the
insertion of the device into, and the removal from the sleeve. Thus, the lubricant is laterally

contained by the protrusions 6.

In addition, the protrusions 6 take up some of the pressure exerted by the sleeve, thus

preventing the lubricant from being squeezed from the element 3.

It will be understood that instead of a curved, concave outer surface a substantially
straight surface having upstanding protrusions (18 in Figs. 1 and 2) could be used with the

same or a similar effect, and is therefore included in the term “substantially concave”.

Although elements 3 may be separate, they are advantageously combined into a single,
possibly even integral device. An example of such a device is shown in Fig. 3. This device
1 comprises a flexible tubular expander element 2 having reinforcement ribs 3 which are
substantially concave on the outside of the tubular expander element. Such an embodiment
has the advantage that the spacings between the sliding elements 3 are well defined and that

the sliding elements 3 cannot overlap under high pressure.

When individual sliding elements 3 are used (mﬁtually connected by a connecting
element such as a ring) care should be taken to avoid any overlapping of the sliding elements

3 upon expansion of the sleeve.
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It will be understood by those skilled in the art that the present invention is not limited
to the embodiments shown and that many additions and modifications are possible without

departing from the scope of the present invention as defined in the appending claims
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Claims

1. Device (1) for applying radially expandable and recoverable sleeves (12) on elongate
articles (11) having an outer cross-section greater than the largest inner cross-sectional
dimension of the unexpanded sleeves (12), the device (1) being arranged for expanding the
sleeves (12),

characterised in that the device (1) comprises at least two expandable substantially tubular

sections (2), integral with a common base (9).

2. Device according to claim 1, wherein the expandable sections (2) are substantially
parallel.
3. Device according to claim 1, wherein the expandable sections (2) can be made to

point in different directions.

4. Device according to any of the preceding claims, having three expandable sections
@).
5. Device according to any of the preceding claims wherein at least one expandable

section (2) comprises a plurality of fingers (6) extending from a connecting part (4).

6. Device according to any of claims 1-4, wherein at least one expandable section (2)

comprises a tubular bodfy having a substantially uninterrupted circumference.

7. Device according to any of the preceding claims, made of polyethylene,

polypropylene, polycarbonate and/or a thermoplastic elastomer or a combination thereof.
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8. Device according to any of claims 1-6, made of reinforced paper.
9. Device according to any of the preceding claims, characterised by fingers or other

longitudinally extending elements having at least one substantially concave surface to

accommodate a lubricant in a position to lubricate the removal of the sleeve when present.

10.  Method of applying two or more elastic sleeves (12) on elongate objects (11),

characterised by the use of a device (1) according to any of the preceding claims.
11.  Method according to claim 10, wherein the sleeves (12) are integral with a cap (13).

12. Method of applying an elastic sleeve (12) on a cable or other elongate object (11)
using a device (1) having an expandable section (2), wherein the device (1) is inserted into
the sleeve (12) and the elongate object (11) is inserted into the device (1), characterised by
leaving the device (1) in the sleeve (12) after the application thereof.

13. Method according to claim 12, wherein the device (1) is a device according to any of

claims 1-9.

14.  Method according to claim 12, wherein the device (1) has only a single expandable

section (2).

* % % ok * * %
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