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This'-;invention - relates:, to. an optical : fibre

installation tool and in particular to a tool for use in

customer lead in (CLI) operations, -that is to say the way in
which optical fibres (such . as. telecommunications optical '
fibres) are led into- customers' premises : - :
In the United Kingdom, the telecommunications network
includes a trunk network which is substantially completely
constituted by optical fibre, and a local .access. network
which is substantially completely constituted by copper
pairs. Eventually, it is expected that the entire network,'

~including the access network, will be constituted by fibre

The ultimate goal is a fixed, resilient, transparent

'telecommunications infrastructure for the optical access

network, with capacity for all . foreseeable_ service_

requirements. One way. of achieving this would be to create N
-a fully-managed fibre network in the form of a thin,

widespread overlay for the. whole access topography, as thisi
would exploit the  -existing. .'valuable .access network

infrastructure. Such a. network -could be equipped as needs - .

arise, and thereby could ‘result in capital expenditure
saVings, since the major part of the investment will ‘be the .

',provision of terminal equipment on a ‘just in time' hasis
- It should also enable the rapid provision of .extra lines to

new or existing customers, and flexiblei:provision_ or

reconfiguration of telephony services._

. In order to be completely future proof, the'network_
should be single _modeh,optical fibre, with no bandwidth
limiting active electronics within the infrastructure.
Consequently, only. passive optical networks (PONs) which can
offer this total transparency and . complete freedom for

upgrade, should be considered..

'In a PON, a single optical fibre is fed out from the

exchange  head-end . “(HE),: this,;fibre_ being _fanned. out via

passive optical.splitters at:cahinets and distrihution,points
(DPs) to feed optical network'units.(ONUs). ‘The ONUs can be
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in’customers"premises, or'in'the street serving a number of
customers The use. of optical splitters enables sharing of
feeder fibre and exchange ‘based. optical line - termination

. (OLT) equipment, thereby giving PONs a cost advantage In
. the United’Kingdom, simplex PONs are planned, so that each
'fcustomer is serviced by a pair of optical fibres.

In order to achieve the goal of providing a fixed,
resilient; tranSparent. telecommunications optical fibre .

"access network, it will be important’ to minimise . the
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installation costs at each part of the network. The present

--invention_ is concerned with minimising the cost of

installation of fibre from a customer’'s premises to the
nearest network node, and in particular to a cost-effective

'way of getting fibre into a customer's premigses. In this
15

connection, it should be noted that the preferred way of
installing fibre is by the ‘well known fibre blowing process
(see EP 108590) In this. process, a fibre unit (usually a
four-fibre unit for residential premises) is blown through a
small diameter (5mm) polyethylene tube.

The present invention’ provides a tool for installing
an opticallfibre transmission line between the inside of a
custoner's'premises and“theuoutside=thereof along a pre-
installed'tubular pathway which passes through an aperture.in_
a wall of said premises, the tool comprising a housing, a
motor mounted within the housing; a motor output shaft, and
a pair of drive wheels, at least one of the drive wheels
being. drivably connected to the output shaft of the motor,
and the drive wheels being mounted on the housing for
relative movement towards/away from one another, whereby the
optical fi"bre tran'smiss'ion line can be driven along the
tubular pathway by the inter-engagement of the counter-
rotating drive wheels. E : : -

Preferably, the tool further comprises a slipping
clutch provided between - t_he_ ‘motor and the output shaft.
Advantageously, the ﬁotor”is provided with means such as
gearing. for reversing the direction of drive of the output
shaft o _
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The_toolﬁﬁey.further comprise guide means for guiding

the optioal fibre_tranSmission iine to the nip between the
drive wheels, and support means for supporting an end portion
of the tubular path&ay at the other side of the nip.
: In a preferred embodiment, an air injector unit
constitutes the guide means and the_support means, the air
injector unit being provided with means for .injecting
pressurised air into the tubular pathway.

Advantageously, a grooved input member constitutes the
guide means, and a- grooved output member constitutes the
support means, the input member being connected to the output
member by a necked body portion shaped to fit between the
drive wheels. Preferably, - the output member includes air
injection needle means for directing pressurised air to the
interior of said end portion of the tubular pathway, the air

. injection needle means being connected to an input manifold
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The invention also provides a method of . provxding an

_optical . communications route between the inside of a

Gustomer's premises and a node of an optical
telecommunications netWork, the method comprising the step of
moving an opticalnfibreztransmission line comprising at least
one optical £fibre along first and second pre-installed
tubular pathways, the first tubular pathway passing from the
inside of the customer’s premises to the outside thereof via
an aperture in a wall: of said premises, and the second

tubular pathway passing from the outside of said premises to

the network node, wherein the optical fibre transmission line
is fed through the first tubular pathway by a mechanical

'pushing process, -and wherein the optical fibre transﬁission

line is propelled along the second tubular pathway by fluid

- drag. of a gaseous medium passed through the second tubular
_pathway towards to the network node. ' '

The. invention further compr;ses a method_of providing
an optical comminications route between the inside of a
customer’s ‘premises = and a . ndde_ of an opticai
telecommunications network, the method comprising the step of
moving an optical fibre transmission line comprising at least'

This Sheet Has Been Replaced




WO 9523988 S |  PCI/GB9SN0450

10

15

20

25

30

35

one optical ‘fibre. along a pre-installed tubular' pathway-
passing from the inside of the customer's premises to the

_network node via an aperture in a wall of said premises,

wherein the optical fibre transmission line is fed to the
tuhular-pathway_by a mechanicai'pushing”process, and wherein
the optical fibre transmission line is propelled along the

'tubular pathway by the mechanical*pushing process - and by
fluid drag of a gaseous medium passed through the tubular _

pathway towards to the network nodeL .
In either: case, the method may further comprise the

step of connecting the optical fibre transmission line to
'network'termination.equipment inside the customer’' s premises.
‘Advantageously, the optical fibre transmission 1line is

provided with pre-connectorised tails, and the connection
step is constituted;hy_connecting“thefpre—connectorised'tails
to opto-electronics'of the'network termination'equipment.
Alternatively, the optical fibre transmission line is
provided with optical connectors, and the connection step is
constituted by connecting the optical connectors to optical
connection'meansuof the network termination equipment.

~ The invention also provides apparatus for feeding an'

_optical fibre transmilsion line between the inside of a
-customer's premises "and a node of an optical

telecommunications network along. first and second pre-
installed tubular'pathways, the first tubular'pathway'passing
from the inside of the customer’'s premises to the outside
thereof via an aperture in a wall'of-said'premises, and‘the
second tubular pathway passing from the outside of said

'premises to the network node, the optical fibre transmission

line comprising at least one optical fibre, the apparatus
comprising a mechanical drive for pushing the optical fibre

- transmission line through the first tubular pathway, and a
 fibre blowing unit for propelling the optical fibre
‘transmission line along the second tubular pathway. by fluid

drag of a gaseous medium supplied by the fibre blowing unit
B0 as to pass through the second tubular pathway towards the
network node. ' '
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The invention still further provides apparatus for
feeding an optical fibre transmiSSion.line between the inside
of a customer" ‘premigses and a node of an optical
telecommunications network -along a pre-installed tubular

. pathway passing from the inside of the customer’s premises to

the network node via an aperture in a wall of said premises,
the optical fibre transmission line comprising at least one
optical fibre, the apparatus comprising a mechanical drive

for feeding the optical fibre transmission line into the

tubular pathway, and a fibre blowing unit for propelling the

' optical'fibre transmission line along the tubular pathway by

fluid drag of a gaseous medium supplied by the fibre blowing
unit so as to pass through the tubular pathway towards the

:network node, and wherein the mechanical drive assists with

the propelling of the optical fibre transmission line:along

the tubular pathway.

- The invention will now be described in greater detail,
by way of example, with reference to the -accompsnying
drawings, in which: - _ '

Figure 1 is a perspective view of a fibre insertion
tool constructed in accordance with the invention;.
Figure 2 is a perspective view of a mini pan

-containing an optical fibre unit;

Figure 3 is an exploded perspective view of an air
injector unit for use with the tool of Figure 1; and

Figure 4 is a perspective view of the main body of the
air injector unit of Figure 3. _

When connecting a customer to the nearest network

“node, it is sometimes preferable_to carry out the blowing ofg'
30
_provide a complete installation path from the customer’s NTE

the fibre from outside,that;customerfsipremises. In order to

to a network node, therefore, it is necessary to provide a
separate means for installation of fibre from the NTE through '

:pre-installed blown fibre tubing (notsshown), to a fibre

blowing unit positioned outside.the_customer's premises. The

‘tubing will have already been installed from the interior of

the'premises_to-the'exterior.via'CLI_apparatus-which can
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guide-optical"fibre unitfthough-90° bends without subjecting

" the fibres of that unit to bends which would lead to an
'additional optical loss - In this connection it w111 be

appreciated that the tubing has to be fed along the inner

wall of the customer's'premises and . thea turned through 90°

SO as to pass through a hole formed ‘in. the wall. It must

then be turned through: 90u at the outer wall so that it can
" subsequently be fed: along that wall. '

Figure 1 shows a fibre unit installation tool F which
can be used for_ mechanically  pushing a fibre unit - 1

(typically a four-fibre unit for a residential customer - two

'_of the fibres being for use by the customer, and two being
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provided as spares) from a mini pan 2 (see Figure 2). The
mini pan 2 is a container in which the_fibre unit 1 is coiled
round a_ceﬁtral boss 2a, the free end of the fibre unit being

- fed away from the mini pan after paesing'down through:the'

central boss.

The fibre unit installation tool F lS a modified form
of electric screwdriver, hav1ng a motor and a battery
(neither of which. is shown) housed in a handle portion 11.
The motor drives an output shaft 12 via  a factory set
slipping clutch (not ehown). The output shaft 12 is
connected to a drive wheel 13, the drive wheel engaging, in
use, with an idler wheel 14 mounted on the unit F by means of
a support plate 15. The support plate 15 also supports a
guide plate assembly-iﬁ.- The assembly 16 includes a pair of
tube connector grips 16a and a tube guide 16b, these_being
positioned respectively at the_entry-and'exit of the nip

' between the two wheels 13 and 14. - The idler wheel 14 is

biased towards the drive wheel 13 by means of a spring 17
which acts between the handle portion 11 and a plate 18 which
is pivotally mounted on the handle portion and whioh carries
the support plate 15. ' |

In order to feed the fibre unit 1 from the mini pan 2
positioned within a customer’ s p:r:emises.,= the.pre-installed
tubing'iS'positioned in tbe guide_lsb,-tThe free end of the

fibre unit is then fed to the nip between the two wheels 13
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and 14 of thesgnstallation tool F. _When the tool F is_

activated, the fibre unit 1 is driven through the nip by the

interengagénent of the drive wheel 13 and the idler wheel 14,
the fibre unit being fed away from the tool via the grip 16b.
The free end of the fibre unit 1 is then inserted into the
free end of the tubing which has already been fed to the '
outside of the customer's premises via the CLI apparatus.
The tool F is capable of feeding about 10 metres of the fibre
unit-l, and so is:quite adequate to feed a sufficient length
of the fibre unit to a blowing unit positioned eutside the

customer’s premises. The slipping clutch of the tool F

limits the torque that the tool can apply, and so protects

the fibre unit 1 during the mechanical pushing process. The

tool F is also provided with a reversing mechanism, so that

it can be used to remove-(pull out) the installed fibre unit
1 should the need arise. Once the free end of the fibre unit
1 has been mechanically pushed through the tubing to the
outside of the customer's'premises,_it is then!fed into a
further blown fibre tubing (not shown) for biowing through to
the network node in the normal way. In this connection, it
should be noted that the further blown fibre tubing (the
further tubing) will heve'already been installed from outside
the customer's premises to. the network node“ -_

The fibre unit 1 in the mini pan 2 is prov1ded with
pre-connectorised tails  (not shown) for termination on
customer electronics (not shewn), The advantage of this is _
that, during installation, the installer does not need a

‘specialist splicing kit to connect the optical fibre unit to
" the customer electronics. The fibre' unit 1 is also provided

with a breakout unit (not shown) about.lodmm.from the pre-

'connectoriSed'tails. The breakout unit separates the fibres

in the fibre unit 1 for connectorisation. - In use, the
breakout unit will engage with the wheels 13 and 14 of the
fibre unit installation tool F to prevent the fibre unit
being pushed right through the tubing : o _

The "procedure for installlng a flbre unit 1 from
w1th1n a customer’'s premises to the nearest network node 1s
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as follows: -

1) The further tubing is installed between the network

node and the external ‘wall of the customer’'s premises. This

7tubing can be routed either via a drop cable or underground

ducting.
2) A suitable: length of the tubing is pushed through the

. CLI apparatus from the inside of the premises to the outside.
S 3) The tubing and the further tubing are then cut to
f 1ength -ready for connectorisation - A - guaranteed seal

connector (not shown) may then be used to connect the two
lengths of tubing together.' _ . .

4) - An O-ring is ‘then positioned ‘over the tubing Wlthln
the cavity of the wall using a special tool.

~5)  The fibre unit 1. is then pushed through the tubing

from the inside of the customer’'s premises to the outside

: using the installation tool F. The fibre unit 1 is.pushed_'
only as far as the external connector ‘used to oonnectorise

the tubing and the further ‘tubing.

6) The external connector is removed, - and the fibre unit
is blown along the further tubing to the netWork node using
standard fibre blowing'equipment' 'The-external connector is
then re-made, and the fibres of the fibre units are spliced
to system fibres within the network node

-7) ~  The prerconnectorised tails of the fibre unit 1 are

then terminated on the opto-electronics of the customexr’s
network termination equipment (not shown).- - _
Although the fibre installation tool F described above

‘performs well in 1nstalling an optioal-ﬁibre.unit from inside
~a customer's premises to a conventional blowing unit .
30

positioned outside those premises, it is not capable of
installing an optical fibre unit from inside a customer's

'premiSes all the way to the nearest.netuork node. In most

cases, it would be preferable to provide a fibre installation

“tool that could carry out this installation in one step. 1In

order to do this, the fibre installation tool F of Figures 1
and 2 can be modified by replacing the guide plate assembly

16 by a'detachablelair injector unit 21 (see Figure 3). The
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‘air injector unit 21 is constituted by a main body portion 22
-and two clampiﬁg plates 23 and 24.

The main body 22 includes a fibre unit input member
22a connected to an injector head/fibre unit output member
22b by a necked body portion 22c. The input member 22a is
formed with a groove. 25 which is aligned w1th a groove 26
formed in the injector head 22b. The groove 25 constitutes
guide means for a fibre unit (not shown), and the groove 26
is used to hold a blown fibre tubing (not shown), which leads
to the nearest network node.  The injector head .22a " is
provided with an air input manifold 27 which leads to a pair
of air injector needles 28 positioned 15mm apart along the
central longitudinal axis of the groove 26.

The plate 23 is’ formed with a groove 29 which " when
the plate is fixed to the injector head 22b by means of

screws (not_shown) passing through aperturesn30 and 31 formed
. respectively in the plate and the injector head, complement

the groove 26 to define a_cylindrical housing for_the_blown
fibre tubing. The base of the groove 26 is covered by a
rubber mat 26a (see Figure 4).  The rubber mat 26a ;is

~apertured so that the air injector needles 28 can pass

therethrough the mat providing a seal between the needles
and the outer wall of the ‘blown fibre tubing '

The necked body portion 22c¢ of ‘the air injector unit
21 facilitates attachment of the unit to, and detachment
from, the support plate 15 of the fibre installation tool F.
It also ensures that the input member 22a is positioned at
the input side of the nip between the two wheels 13 and 14,
and the injector head 22b is positioned at the output_side of
the nip. The air injector_unit 21 is detachably fixed to the
support plate 15 by any suitable means, such as-detent balls
which snap into sockets. | | | ._”

In use, the air injector unit 21 is removed from the
support plate 15 so that the fibre unit 1 (not shown in
Figures 3 and 4) can be positioned within the blown fibre
tubing ready for the installation process. The first step is
to remove the clamping plates 23 and 24 from the main body .
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portion 22. The blown fibre tubing is then formed with two

punched. holes, which are . positioned 15mm apart, using a -
_special pair of pliers {not shown) The pliers are provided

| 'w1th a stop member against which the end of the blown fibre
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'tubing can be positioned prior to the piercing process. The
stop member is positioned so that the holes are punched
predetermined distances from the end of the tubing whereby, -

when the tubing is placed within the groove 26 with the holes
in alignment with the needles 28, the free end of the tubing
extends over the necked body portion 22c. The fibre unit 1
is then pushed through a seal (not shown) which is
subsequently positioned within the free end of the blown
fibre tubing. The seal is constituted by a hollow
cylindrical bung provided with a- two-start external screw
thread by means of which the seal can be screwed into the
free end of the tubing The hollow - cylinderical aperture
within the seal has a diameter of imm, so that the fibre unit
1 is a friction fit within this aperture. The two holes in
the tubing are then aligned onto the needles 28, and the
clamping plate 23 is screwed onto the output member 22b. The

' clamping plate 24 is then pushed onto the input member 22a to

énsure that the fibre unit 1 is correctly positioned in

‘alignment with the end of the blown fibre tubing. A hose

(not_shown) is then connected to the air input manifold 27.

The air injector unit 21 is then fixed to the support

plate 15, care being taken to ensure that the idler wheel 14
does not foul the seal.- The fibre unit 1 is then driven into
the tubing by activating the tool.F so that the fibre unit is
driven through the nip beétween the wheels 13 and 14. Once
the fibre unit 1 is.positioned within the blown fibre tubing,
a compressor (not: shown) attached to the hose is turned on,
so that the fibre unit is driven into the tubing by the £fluid

drag of the air paSSing along tubing The compressor is-
' arranged to supply air at 150 psi. This installation process

is aSSlSted by the mechanical drive constituted by the

interengagement of ‘the drive wheel 13 and the idler wheel 14

of the tool F with- the fibre unit

" - This Sheet Has Been Rep laced .
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installa;;on-is continued until the breakout unit at

~ the free end of the fibre unit 1 séats within the wider
portion of the groove 25 in the input member 22a. With the

air still on, the injector unit 21 is then removed-from thé
support plate 15, the clamping plate 24 is removed from the
input member 22a, and a breakout unit (not shown) is pushed

' over the seal. to snap-engage thereover. The air supply is

then turned off, and the clamping plate 23 is removed from

. the output member 22b. The fibre unit 1, the tubing and the

associated breakout unit can then be removed from the

“injector unit 21. The breakout unit is effective to
' terminate the optical fibres within the fibre unit 1 ready

for connection to fibres at a network node or ONU.
_ It will be apparent that modifications could also be
made to the arrangements described above. For example, the

- pre-connectorised tails-provided'on_the fibre unit 1 could be

replaced by optical connectors which could terminate on an
6ptical connector termination box. Also, the air injector
unit 21 of Figures 3 and 4 could have a different number of
air injection needles, the spacing between which could be
different. Again, the internal diameter of the seal is not
necessarily lmm, this diameter being chbsen to be a friction
fit around the fibre unit béing installed, and this will vary .

- for different,fibre:uhits.
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1. A tool for installing an optical fibre transmission

line between the inside of a customer’'s premises and the
outside thereof along a pre-installed tubular pathway which

'passes through an aperture in a wallrof'said-premises, the

tool comprising a "housing, 'a motor mounted within the
housing, a motor-outputjshaft,.and”a-pair'of drive wheels, at
least one of the drive wheels being drivably. connected to the
output shaft-of,the motor, and the:drive wheels being mounted
on the housing for relative movement towards/away from one
another, whereby the optical fibre transmission line can be
driven along the ‘tubular pathway by the. inter-engagement of
the counter-rotating drive wheels. '

2.7 - A tool as claimed in claim 1, further comprising-a

15

20

25

- member constitutes the support means, the input member being

slipping clutch provided between the motor and the output
shaft. '

3. A tool as claimed in claim 1 or claim 2} wherein the
motor is provided with gearing for reversing the direction of

drive of the output shaft.

4. °~ A tool as claimed in any one of claims 1 to 3, further

'comprising guide means for guiding the optical £fibre

transmission line to the nip between the drive wheels, and

‘support means for supporting an end portion of the tubular

pathway at the other side of the nip._.

5. A tool as claimed in claim 4}_wherein_an air injector
-unit constitutes the guide means and the support means, the

air injector unit being provided with means for injecting‘

pressurised air into the tubular pathway

6. A tool as claimed in claim 5, wherein a grooved input
member constitutes the guide means, and a grooved output
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connected to the output .member by a.. necked body portion

shaped to fit between the drive wheels.

Y A tool as claimed-in claim 6, wherein the output.

member includes air injection needle means for directing

fpressurised air to the interior of said end portion of the

tubular pathway.

8. . A tool as claimed in claim 7, wherein the air
injection 'needle means are .connected to an air input
manifold. '

9. A tool as claimed in claim 7 or claim 8, wherein‘a

pair of air injector needles constitutes the air injector o
means. '

10. A method of providing an optical communications route
between the inside of a customer’s. premises and a node of an
optical telecommunications network, the method comprising the.
step of moving an optical fibre transmission line comprising
at least one optical fibre along first and second pre-
installed tubular'pathwaYs, the first tubularfpathway passing

. from the inside of the customer's premises to the outs1de

thereof via an aperture in a wall of said premises, and the
second tubular pathway passing from the outside of said
premises to . the network..node, wherein the optical fibre
transmission line is fed through the first tubular pathway by

. a mechanical pushing-process, and wherein the optical fibre -
25

transnmission 1line is prOpelled. along the 'second ‘tubular

.pathway by fluid drag of a gaseous medium passed through the

second tubular pathway towards to the network node
11, A method as claimed in claim 10, wherein the o
mechanical pushing process is carried out by the tool of any

one of claims 1 to 4.

12. © A method of providing an optical.communications route
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between the inside of a customer's'premises_end a node of an

optical teleconmunications.network; the'method.comprising the
step of moving an optical fibre transmission line comprising
at least one-optioal_fibre along a preéinstalledttuhuiar
pathway pessing from the inside of'the customer’'s nrenises to
the network node via an aperture'in a wall of said nremises,

- wherein the optical fibre transmission line is fed to the

tubular pathway by a mechanical pushing process, and wherein

the optical fibre transmission line islpropelled.along the

tubular pathway by the mechanical pushing process and by
fluid drag of a gaseous medium passeéd through the tubular
pathway towards to the network node.

13. - A method as claimed in claim 12, wherein the

mechanical:pushing process and the_fluid drag process-are
effected by the tool of any one of claims 5 to 9.

14, A method ‘as claimed in any one of claims 10 to 13,

further comprising the- step of connecting the optical fibre

transmission.line to network termination equipment inside the '

customer’'s premises.

'15. A method as claimed in claim 14, wherein the optical
- fibre transmission'line is provided with pre-connectorised

tails, and the connection]step is constituted by connecting
the pre-connectorised tails to opto-electronics of the

network termination equipment

16. A method as claimed in clain 14, wherein the optical
fibre transmiSSion line is- provided with optical connectors,

and the connection step is constituted by connecting the

optical connectors to optical connection means of the network

~termination equipment.

17. Apparatus for feeding an optical fibre transmission

line between the inside of a customer's premises and a node

- of an optical telecommunications network along first and

-y
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second. pre- installed tubular pathways, the first tubular
pathway passing from the inside of the customer’'s premises to
the outside thereof via an aperture in a wall of said
premises, and.the'second tubular pathway passing from the
outside of said premises to the network node, the optical

" fibre transmission line comprising at least one optical

fibre, the apparatus comprising a mechanical drive for
pushing the optical fibre transmission line through the first
tubular pathway, and a fibre blowing unit for propelling the
optical fibre transmission line along the second tubular
pathway by fluid drag of a gaseous medium supplied by the
fibre blowing unit so as to pass through the second tubular
pathway towards the network node.

18, Apparatus as claimed in claim 17, wherein the tool of
any one of claims 1 to 4 constitutes the mechanical drive.

19, Apparatus for feeding an optical fibre transmission
line between the inside of a customer’' s premises and a node
of an optical telecommunications 'network along a pre- .
installed tubular pathway paSSing from the inside of the
customer’s premises to the network node via an aperture in a

- wall of said premises, the optical fibre transmission line

comprising at least one. optical fibre, the apparatus
comprising a mechanicai_driVe for feeding the optical fibre
transmission line into the tubular pathway, and a fibre
blowing unit_for propelling the optical fibre transmission
line along the tuhular_pathway'by fluid drag of a gaseous
medium supplied by the fibre blowing unit'so as to pass

"~ through the tubular pathway towards the network node, and

wherein'the mechanical drive assists with the propelling of
the optical fibre transmiSSion line along the tubular
pathway

20.- Apparatus as claimed in claim 19, wherein the tool of
any one of claims 5 to 9 constitutes the mechanical drive and
the fibre bIOWing unit.



