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Fibre Optic Accessory

Field of the Invention

The present invention relates to a fibre optic accessory, and more particularly to a fibre optic

accessory for attachment to the end of an optical fibre.

Background to the Invention

Optical fibres are frequently installed with the use of installation tubes. Here, in the first step
of the installation process, an installation tube is positioned between two locations to carry an
optical fibre to the desired destination. As the installation tube is put in place, the curvature of
the tube at any specific position may be reviewed, ensuring the radius of curvature does not
extend beyond the operational limits of the optical fibre to be inserted. In this way, the reliability

of the optical fibre may be improved.

Subsequently, the optical fibre is fed through the installation tube. The optical fibre may be
fed through the installation tube using a variety of methods, for example via traditional cable
pulling using a winch line. However, more recently, cable jetting or blowing has also been

used to feed optical fibres through an installation line.

In the process of cable jetting, the optical fibre is blown through the installation tube with the
use of compressed air. Here, compressed air is introduced at an opening in the installation
tube, such that it flows along the installation tube at high speed. Where the optical fibre is
inserted into the installation tube, the high-speed air propels the optical fibre due to both the
associated drag forces and pressure drop along the length of the installation tube. The friction
of the optical fibre against the installation tube is reduced by the airflow, which acts as a buffer
between the optical fibre and the installation tube.

When using cable jetting or blowing, the airflow expands down the length of the installation
tube. As such, the propelling force due to the action of the air is relatively small at the opening,
and relatively large at the air exhaust end of the installation tube. To compensate for this
effect, a pushing force is often exerted on the optical fibre by supplementary equipment,

increasing the maximum jetting distance considerably.

However, using existing techniques, jetting is not suitable for all kinds of optical fibre. For
example, the installation of pre-assembled, industry standard, fibre optic interface (SC

connectors) via jetting through an installation tube remains an impossibility. Here the large,
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bulky SC connector (Standard Connector or Subscriber Connector) located at the end or
terminus of the optical fibre is too large to enter into the installation tube, and hence the jetting

process cannot be used for installation.

Summary of the Invention

According to a first aspect of the present invention, there is provided a fibre optic blowing or
jetting accessory for attachment to the end of an optical fibre, the fibre optic accessory
comprising a plurality of grooves extending longitudinally along a portion of its outer surface.

In this way, there is provided a blowing or jetting accessory for attachment to the end of an
optical fibre that creates an air cushion around the accessory during a blowing or jetting
process. As such, friction between the accessory and an installation tube is reduced,

increasing the ease with which an attached optical fibre may be installed.

In addition to the provision of the air cushion, the presence of a grooved surface on the
accessory results in a reduced contact area between the accessory and any installation tube,
resulting in a further reduction in friction. Therefore, the use of a fibre optic blowing accessory
may prove advantageous in providing reduced friction, improved speed of deployment and
greater potential installation range when installing an optical fibre.

Preferably, the fibre optic blowing accessory is a fibre optic ferrule. Preferably, the fibre optic
blowing accessory is a dust cap. More preferably, the fibre optic blowing accessory is
comprises both a fibre optic ferrule and a dust cap. Stillmore preferably, the fibre optic blowing

accessory comprises a fibre optic ferrule and a dust cap in combination.

Preferably, the plurality of grooves or channels run parallel to one another. Preferably the
plurality of grooves run substantially parallel to a longitudinal axis of the fibre optic accessory.
More preferably, the plurality of groves run parallel to a longitudinal axis of the fibre optic

dccessory.

Preferably, a majority of the grooves which comprise the plurality of grooves are equally
distributed around a perimeter of the fibre optic accessory. More preferably, the grooves which
comprise the plurality of grooves are equally distributed around a perimeter of the fibre optic
accessory. Preferably, a majority of the grooves which comprise the plurality of grooves are
evenly spaced around a perimeter of the fibre optic assembly. More preferably, the grooves
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which comprise the plurality of grooves are evenly spaced around a perimeter of the fibre optic

assembly.

Preferably the plurality of groves comprises at least 4 grooves, more preferably comprises at
least 8 grooves, still more preferably comprises at least 16 grooves, even more preferably

comprises at least 24 grooves and most preferably comprises at least 32 grooves.

Preferably, the plurality of grooves extends longitudinally along the majority of the outer
surface of the fibre optic assembly. More preferably, the plurality of groves extends
longitudinally along the entire outer surface of the fibre optic assembly.

Preferably, a portion of the fibre optic accessory comprises an asymmetric D profile. More
preferably, the portion of the fibre optic accessory that comprises an asymmetric D profile is

adjacent to an end of the fibre optic accessory.

Preferably, where the fibre optic accessory comprises both a fibre optic ferrule and a dust cap,
both the fibre optic ferrule and the dust cap comprise a plurality of grooves extending

longitudinally along a portion of their outer surfaces.

Preferably, where the fibre optic accessory comprises both a fibre optic ferrule and a dust cap,
the fibre optic ferrule or the dust cap comprises engagement means to locate the fibre optic
ferrule and the dust cap in a position adjacent each other. More preferably, this engagement
means is a tab or member extending from the dust cap, to be located within a slit or recess in
the fibre optic ferrule. Alternatively, this engagement means is a tab or member extending
from the fibre optic ferrule, to be located within a slit or recess in the dust cap.

More preferably, the engagement means locates the fibre optic ferrule and the dust cap in a
position such that the plurality of grooves extends substantially continuously across both the

dust cap and the fibre optic ferrule.

Preferably, the grooves which comprise the plurality of grooves have a semi-circular cross
section. Preferably, the grooves have a smooth surface. Preferably, the cross section of the
groove has a constant radius of curvature along at least one of its sides.

Preferably, the fibre optic blowing accessory is attached to an optical fibre. More preferably
the fibre optic blowing accessory is factory fitted to an optical fibre. Here, we define factory
fitted to mean where the fibre optic blowing accessory is attached to the optical fibre in a
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workshop environment, more preferably an industrialised workshop environment. More
preferably, the fibre optic blowing accessory is attached to an optical fibre is to provide a pre-
terminate assembly. Most preferably, the fibre optic blowing accessory is attached to an
optical fibre to provide a ‘plug-and play’ accessory, where no splicing of the optical fibre or
adjustment of the optical parameters of the fibre optic blowing accessory are required at the

site where the optical fibre is to be installed.

According to a second aspect of the invention, there is provided a kit of parts including a fibre
optic blowing accessory as described herein and an installation tube, wherein the fibre optic
accessory has an outer diameter between 75% and 85% of the inner diameter of the
installation tube.

In relation to the second aspect of the invention, it may be preferable for the kit of parts to
further comprise a connector interface for fixing to the fibre optic blowing accessory. More
preferably, the kit of parts comprises the component parts required to construct, assemble, or
form a connector interface. Still more preferably, the connector interface is an SC or FC

connector.

According to a third aspect of the present invention, there is provided a method of installing
an optical fibre in an installation tube, the method comprising providing an optical fibre
terminated in a fibre optic blowing accessory comprising a plurality of grooves extending
longitudinally along a portion of its outer surface, inserting the end of the optical fibre
terminated with the fibre optic blowing accessory into an installation tube, and providing a
source of compressed air to the installation tube, such that the both the fibre optic blowing
accessory and the attached optical fibre are blown down the length of the installation tube.

As such, an improved method of installing an optical fibre is provided.

Preferably, the fibre optic blowing accessory has an outer diameter between 75% and 85% of
the inner diameter of the elongate installation tube.

Preferably, the fibre optic blowing accessory is the fibre optic accessory described herein.

Detailed Description

Embodiments of the present invention will now be described by way of example only and with

reference to the accompanying drawings, in which:
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Figure 1 is a schematic view of a fibre optic ferrule connected to an optical fibre in accordance

with the present invention;

Figure 2 is a schematic view of a fibre optic ferrule connected to an optical fibre and a dust

cap in accordance with the present invention;

Figure 3 is an alternative schematic view of a connected fibre optic ferrule connected to an
optical fibre and a dust cap in accordance with the present invention;

Figure 4 is a schematic end on view of a fibre optic ferrule in accordance with the present

claimed invention;

Figure 5 is a schematic cross sectional view of the fibre optic ferrule and dust cap within an

installation tube;

Figure 6 is a schematic illustration of the fibre optic ferrule and its integration into an SC

connector; and

Figure 7 is a schematic illustration of the SC connector and optical fibre in combination.

Referring to figure 1 of the drawings, there is shown a fibre optic system 1000, comprising a
fibre optic ferrule sub assembly 100 in accordance with the present invention. Here, the fibre
optic ferrule sub assembly 100 comprises a termination piece 110, a ferrule holder 120 and a
compression spring 130. The compression spring 130 is retained proximate the ferrule holder
120 via an interference fit. Each of the termination piece 110, the ferrule holder 120 and the
compression spring 130 are located such that the surround or enclose an optical fibre 900.
The termination piece 110 comprises a ceramic, most commonly a precision zirconia ceramic,
whilst the ferrule holder 120 comprises a metal. In this assembly, the termination piece 110
is found at the terminus or end of the optical fibre 900, with the ferrule holder 120 extending
from the termination piece 110, and the compression spring 130 extending from the ferrule
holder 120 along the length of the optical fibre 900.

The ferrule holder 120 comprises a plurality of grooves, indentations, or ridges 121. This
plurality of groves 121 extends longitudinally along the ferrule holder 120, such that the
plurality of groves 121 cover the majority of the surface of the ferrule holder 120. Each of the

grooves which form the plurality of grooves 121 are parallel with one another, forming a series
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of linear, parallel indentations or channels which extend longitudinally along the outer surface
of the ferrule holder 120.

The individual grooves which form the plurality of grooves 121 are equally spaced around the
perimeter of the ferrule holder 120. Additionally, the majority of the individual grooves which

form the plurality of groves 121 are evenly spaced in relation to each other.

Whilst a portion of the ferrule holder 120 has a generally circular cross section, a second
portion 122 of the ferrule holder 120 has an asymmetric D profile. Whilst the plurality of
grooved lines 121 does extend onto the outer surface of this second section 122, areas of the
second section 122 do not comprise grooves on the outer surface. Here, the sections of the
outer surface of the second section 122 which diverge from the generally circular cross section
of the ferrule holder 120 are those where the outer surface is not grooved.

Figure 2 additionally illustrates a dust cap 140. The dust cap 140 is aerodynamically profiled,
with a tapered end extending into an elongate, cylindrical section. As such, the dust cap 140
is shaped similarly to a bullet. In a similar fashion to the ferrule holder 120, where the outer
surface comprises a plurality of groves 121, the outer surface of the dust cap 140 comprises
a second plurality of grooves 141. Again, the second plurality of grooves 141 extend
longitudinally along the dust cap 140, such that the second plurality of groves 141 cover the
majority of the surface of the dust cap 140. Each of the grooves which form the second
plurality of grooves 141 are parallel with one another, forming a series of linear, parallel
indentations or channels which extend longitudinally along the outer surface of the dust cap
140.

The individual grooves which form the second plurality of grooves 141 are equally spaced
around the perimeter of the dust cap 140. Additionally, the majority of the individual grooves
which form the second plurality of groves 141 are evenly spaced in relation to each other.
Whilst the majority of the outer surface of the dust cap 140 comprises the second plurality of
grooves 141, a portion of the tapered end of the dust cap 140 is free from grooves, with a
generally smooth surface.

The dust cap 140 is sized to fit the termination piece 110, such that the termination piece 110
is enclosed by the dust cap 140. The dust cap 140 is held in position on the termination piece
110 with an interference fit. Here, the dust cap 140 has a central cavity with a similar cross
section to that of the termination piece 11. When the termination piece 110 is inserted into



10

15

20

25

30

35

WO 2018/127678 PCT/GB2017/053699

this central cavity, the interaction between the termination piece and the walls of the central
cavity provides the interference fit.

The dust cap 140 further includes a series of engagement tabs 142. These engagement tabs
extend from the end of the dust cap 140 proximate the central cavity, parallel to the longitudinal
axis of the dust cap 140. When the termination piece 110 is inserted fully into the central
cavity of the dust cap 140, the engagement tabs 142 are inserted into receiving slots 123
located at the end of the ferrule holder proximate the termination piece 110. When the
engagement tabs 142 are located in the receiving slots 123, the dust cap 140 and the ferrule
holder 120 are positioned such that the plurality of groves 121 located on the ferrule holder
and the second plurality of groves 141 located on the dust cap are aligned. When the plurality
of groves 121 and the second plurality of grooves 141 are aligned, the grooves extend
continuously across the join between the ferrule holder 120 and the dust cap 140. As such,
the grooves are continuous across substantially the entire length of the fibre optic ferrule 100.

The interlocking connection between the engagement tabs 142 and the receiving slots 123 is
depicted in greater detail in Figure 3. The insertion of the engagement tabs 142 into the
receiving slots is depicted, alongside the concomitant alignment of the plurality of grooves 121
and the second plurality of grooves 141. When the dust cap 140 is in position, the dust cap
140 and the ferrule holder 120 are joined to form a single bullet shaped member.

Figure 4 illustrates an end on view of the optical fibre ferrule assembly 100. Here, it can be
seen that the diameter of the ferrule holder 120 is greater than both that of the termination
piece 110 and the compression spring 130. The outer diameter of the ferrule holder is 3 mm.
Additionally, the optical fibre 900 runs along the centre of the optical fibre ferrule assembly
100.

Figure 4 further illustrates the form and position of the plurality of grooves 121 around the
outer perimeter of the ferrule holder 120. Again, it can be seen the plurality of groves 121 are
evenly distributed around the perimeter of the ferrule holder 120, and that the plurality of
grooves 121 are evenly spaced in relation to each other. Additionally, it can be seen that the
grooves which form the plurality of grooves 121 are have a curved base, defining a groove
channel which is approximately semi-circular in shape. Each groove which forms the plurality

of grooves 121 has a smooth surface, with a constant radius of curvature.

Figure 5 illustrates the passage of the fibre optic ferrule sub assembly 100 through an
installation tube 800 during a fibre blowing or jetting process. Here, the fibre optic ferrule sub
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assembly 100 is inserted into a pre-positioned installation tube 800 before being propelled,
pushed, jetted or blown along the length of the installation tube with a compressed air source.
During this blowing process, the compressed air introduced into the installation tube 800
moves past the exterior of the ferrule holder 120 and the dust cap 140 via their grooved
surfaces.

In this way, the air forms a cushion or barrier, depicted by arrows in Figure 5, between the
exterior surfaces of the ferrule holder 120 and the dust cap 140, preventing the optical fibre or
components of the fibre optic ferrule from contacting the walls of the installation tube 800. As
such, the grooved or channelled exterior of both the ferrule holder 120 and the dust cap 140
reduces the friction between the fibre optic ferrule sub assembly 100 and the installation tube
800, increasing the ease with which the optical fibre 900 may be installed. In addition to the
provision of this air cushion, the presence of a grooved surface on both the ferrule holder 120
and the dust cap 140 results in a reduced contact area between the fibre optic ferrule sub

assembly 100 and the installation tube 800, resulting in a further reduction in friction.

To ensure the air supplied by the compressed air source centres the fibre optic ferrule sub
assembly 100 in the installation tube 800, the outer diameter of the fibre optic ferrule sub
assembly 100 is optimised to be a maximum of 85% of the inner diameter of the installation
tube 800 through which it passes. For further optimisation, the diameter of the fibre optic
ferrule sub assembly 100 should be between 75% and 85% of the inner diameter of the

installation tube 800 through which it passes.

The shape and form of the plurality of groves 121 and the second plurality of groves 141,
combined with the maximum 85% outer diameter of the fibre optic ferrule sub assembly 100
with respect to the inner diameter of the installation tube 800 enables an air cushion to be
created diametrically around the fibre optic ferrule sub assembly 100 when installation air
pressure is applied in a jetting or blowing process. This air cushion balances the fibre optic
ferrule sub assembly 100 in the installation tube 800 to provide reduced friction, improved
speed of deployment and greater potential installation range.

Additionally, the shape and form of the grooves which form both the plurality of grooves 121
and the second plurality of grooves 141 reduce the mass of the ferrule holder 120 and dust
cap 140 respectively, lightening the fibre optic ferrule sub assembly 100 to offer further
improved speed of deployment and greater potential installation range.
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During installation, the fibre optic ferrule sub assembly 100 passes freely through the
installation tube 800 when the installation tube is both straight or formed to its minimum bend
radius. In this way, it is ensured that the fibre optic ferrule sub assembly 100 emerges
unhindered from the end of the installation tube 800. Upon exiting the installation tube 800,
the dust cap 140 is removed from the fibre optic ferrule sub assembly 100, and a connector
kit assembled around the fibre optic ferrule sub assembly 100 to create an SC connector

interface. This process is illustrated in Figure 6.

In Figure 6, it can be seen that the termination piece 110, the fibre optic ferrule sub assembly
100 and the attached optical fibre 900 have exited the installation tube 800. The dust cap 140
has been removed from the remainder of the fibre optic ferrule sub assembly 100. To
complete the creation of the SC connector interface, the SC rear body 200 is connected to the
ferrule holder 120. In this connection, the asymmetric D profile of the second section 122 of
the ferrule holder 120 is located and aligned with the corresponding section of the SC rear
body 200. This process ensures the correct orientation of the fibre optic ferrule sub assembly
100 is achieved, and minimises angular rotation of the SC connector around the longitudinal
axis of the optical fibre. No tooling is required to make this connection between the SC rear
body 200 and the ferrule holder 120. Additionally, in this embodiment of the invention, the

outer surface of the SC rear portion 200 comprises ribs or ridges 211.

After the connection of the SC rear body 200 to the ferrule holder 120, the SC connector is
further constructed or formed with the addition of a housing 210. This housing 210 is
connected or fixed to the SC rear body 200 such that it surrounds the SC rear body 200, in
this case substantially enclosing the SC rear body 200. Finally, the construction or formation
of the SC connector is completed with the addition of the shroud 220, which surrounds the

housing and to form the final SC connector, depicted in Figure 7.

Figure 7 shows the completed SC connector, wherein the termination piece 110 protrudes
slightly from an end of the shroud 220. The SC rear portion 200 protrudes from an end of the
shroud 220 opposite to that form which the termination piece 110. The SC rear portion 200
extends along the length of the optical fibre 900, substantially surrounding the optical fibre
900.

As the SC rear portion 200 substantially surrounds the optical fibre 900, it effectively increases
its outer diameter. Therefore, the outer diameter of the SC rear portion 200 and the optical
fibre 900 in combination may be chosen such that it is substantially similar to the diameter of
the installation tube 800. Additionally, the outer surface of the SC rear portion 200 comprises

9
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ribs or ridges 211. Subsequently both the SC rear portion 200 and the installation tube 800
may be over-sleeved with a flexible tube, to complete assembly of the SC connector and the

installation of the optical fibre.
No tooling is required during the assembly of the SC connector. Therefore, it may be

undertaken by either the installer or the final user of the optical fibre system at the site of the

installation, further increasing the ease with which the optical fibre may be installed.
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CLAIMS

10.

11.

. Afibre optic blowing accessory for attachment to the end of an optical fibre, the fibre

optic accessory comprising a plurality of grooves extending longitudinally along a
portion of its outer surface.

The fibre optic blowing accessory of claim 1, wherein the fibre optic blowing accessory
is a fibre optic ferrule.

The fibre optic blowing accessory of claim 1, wherein the fibre optic blowing accessory
is a dust cap.

The fibre optic blowing accessory of any preceding claim, wherein the plurality of

grooves run parallel to one another.

The fibre optic blowing accessory of any preceding claim, wherein the plurality of
grooves run parallel to a longitudinal axis of the fibre optic assembly.

The fibre optic blowing accessory of any preceding claim, wherein the grooves which
comprise the plurality of grooves are equally distributed around a perimeter of the fibre
optic accessory.

The fibre optic blowing accessory of any preceding claim, wherein the grooves which
comprise the plurality of grooves are evenly spaced around a perimeter of the fibre
optic accessory.

The fibre optic blowing accessory of any preceding claim, wherein the plurality of

grooves comprises at least 16 grooves.

The fibre optic blowing accessory of any preceding claim, wherein the plurality of
grooves extends longitudinally along the majority of the outer surface of the fibre optic
assembly.

The fibre optic blowing accessory of any preceding claim, wherein a portion of the fibre

optic accessory comprises an asymmetric D profile.

The fibre optic blowing accessory of any preceding claim, wherein the fibre optic
accessory comprises both a fibre optic ferrule and a dust cap.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

The fibre optic blowing accessory of claim 10, wherein both the fibre optic ferrule and
the dust cap comprise a plurality of grooves extending longitudinally along a portion of
their outer surfaces.

The fibre optic blowing accessory of claim 11, wherein the fibre optic ferrule or the dust
cap comprises engagement means to locate the fibre optic ferrule and the dust cap in
a position adjacent each other.

The fibre optic blowing accessory of claim 12, wherein the engagement means locates
the fibre optic ferrule and the dust cap in a position such that the plurality of grooves
extends substantially continuously across both the dust cap and the fibre optic ferrule.

The fibre optic blowing accessory of any preceding claim, wherein the fibre optic
blowing accessory is attached to an optical fibre.

A kit of parts comprising the fibre optic blowing accessory of any preceding claim and
an installation tube, wherein the fibre optic accessory has an outer diameter between

75% and 85% of the inner diameter of the installation tube.

A kit of parts according to claim 16, wherein the kit of parts further comprises a
connector interface for fixing to the fibre optic blowing accessory.

A method of installing an optical fibre in an installation tube, the method comprising:

providing an optical fibre terminated in a fibre optic blowing accessory comprising a
plurality of grooves extending longitudinally along a portion of its outer surface,

inserting the end of the optical fibre terminated with the fibre optic blowing accessory
into an installation tube, and

providing a source of compressed air to the installation tube, such that the both the
fibre optic blowing accessory and the attached optical fibre are blown down the length

of the installation tube.

The method of claim 18, wherein the fibre optic blowing accessory has an outer
diameter between 75% and 85% of the inner diameter of the elongate installation tube.

The method of claim 18 or claim 19, wherein the fibre optic blowing accessory is the
fibre optic accessory of any one of claims 1 to 13.
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