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This-- invention . rel.ates _ to an optical. .. fibre 
installation tool, and in particular to a t'ool .for ,use' in 
customer lead in CCLI) operations, -that is t~ say the way in 

5 which optical fibres (such:· as telecommunica.tions _op~ical 

fibres) are led into customers' premises .. 
In the United Kinqdom, the telecommunications network 

includes a trunk network which is suastantial.ly. completely . . . . . .. ... . . . ., .. : ,·. 

constituted by optical fibre, and a local .. access network 
10 which is substantially completely: constituted by __ copper 

pairs. Eventually, _;t is expec:ted that the eJitire network, 
includinq the access network,. will be constituted by tibre. 

- . 
The ultimate 9()lt.l is a ·fixed, resilient, tran$paren:t 

telecommunications infrastruct':lre for the· optic~l access 
15 network, with capacity -for .. all foreseeable service 

requirements. One way, Of achieving this·woul._d be to create 
. .. . - . . .... ·. 

a fully-manaqed fibre.· network in the form of a thin, 
widespread overlay for the: ~hole access topography, as this_ 
would exploit the _·existing .. valuable access network 

20 infrastructure. Such a .. network. could be equipped as needs · 
arise, and thereby. coµld . result·. in capital expenditure 
savings,.· since the maj~~ part of .t:he investment will. ·!)e the 

. provision of ter~nal equipment on a 'just in time'· basis. . . . . . . . ·:. .· 

It :should also enable t~e-;apid.proyision of.extra lines to 
25 new or existing c;ustomers, and flexible provision or 

reconfiguration of telephony.services._ 
In order to be complet19~y future proof, the ·network 

should be single _ m~de: · optical fibre·,. with no bandwidth . . . . . . . . . . . 

limitinq active ~lectronics _. _wi t~n . the infrastructure. 
30 Consequently, only pass~ve optic~l ne.tworks (PONs) which can 

of fer this total transparency ~nd •. complete freedom for 
upqrade, should be c:onsidered,.: 

In a PON, a s;J1gle opti.cai .. fibre is ·.fed:_ ~ut from. the 
. . . . . .· ... · .... · . . . . . 

exchanqe head-end -{IJE),· this .fibre being fanned out via 
3.5 passive optical splitters at -cabi,nets and distri~ution p9ints 

(DPs ) to feed optical netwo.rk uni ts ( O~lUs ) . The ONUs can be 
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in customers' premises, or in· the street servinq a number' of 
customers. The use of optical splitters enables sharinq of 

feeder ·fibre and exchanqe · based. optical line termination 
(OLT) equipment, thereby qiving ·· PONs a cost advantaqe. In 

5 the United Kinqdolll, simplex PON& are planned, so that each 
customer is serviced by a· pair of optical fibres. 

In order to achieve the· qoal of providinq a fixed, 

resilient, transparent telecommunications optical fibre 

access network1 'it will be important' to minimise . the 
10 installation costs at e·ach part· of: the network. The present 

invention is c·oncerned 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 qetting fibre into a custC>mer' s premises. In this 

15' connection, it should' be noted that the preferred way of 
install:Lng fibre is by the well known fibre blowinq process 

. ' 

(see EP 108590). In this process~ a ·fibre unit (usually a 

four-fibre unit for r~sidentia~ premises) i~ blown through a 
small diameter c smm·) polyethylene tube. 

20 The present invention·provides 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 wail of·· said·. pr•mises, the ·tool comprising a housing, a 

25 motor mounted Wi thi:n the houaing/ a motor output shaft, and 

a pair of drive wheels~ at least' one of the drive wheels 

being•' dri vably connected to the, output shaft of the motor,' 
arid the drive wheels being·.· mounted on the housing for 

relative movement t9wards/away froJil" one another, whereby the 

30 optical fibre transmissiort ·line· can be driven along the 
. ' 

tubular pathway by the inter-engagement of the counter-

rotating drive wheels. 

Preferably, the tool. further comprises a slipping 
clutch provided between. the 'motor and the output shaft. 

35 Advantageously, the motor is provided with means such as 

gearing for reversing the cifrection of drive of the output 

shaft. 
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The toolf'-'1ay. further comprise gµide means for guiding 

the optical fibre transmission line to the nip between the 

drive wheeis, and support means for SlJ:pporting an end porti_on 

of the tubular pathway at the other side of the nip. 

.In a preferred embodiment, an air 

constitutes the guide means and the support 

injector unit bei.ng provided with means 

pressurised air into the. tubular pathway. 

injector unit 

means, the air 

for .injecting 

Advantageously, a grooved input member constitutes the 

10 guide means, and a qrooved output member constitutes the 

support means, the input member being connected to the output 

member ~Y a necked body portion shaped to fit between the 

drive wheels. Preferably, .. the output member includes air 

injection needle means for directi~q pressurised air to the 

15 interior of said end portion of the tubular pathway, the air 

injection needle means being connected to an input manifold. 

The invention also provides a method of .providinq an 

optical .communications route between the inside of a 

customer's . premises and a node of an optical 

20 telecommunications network, the method comprisinq the step of 

movinq an optical fibre ._transmission line comprisinq at least 

one optical fibre alonq· first and second pre-installed 

tubular pathways, the first tubular pathway passinq from the 

inside of the cust~mer's premises to the outside thereof via 

25 an aperture in a wall of said premises, and the second 

tubular pathway pas~inq from the outside of said premis~s to 
the network node, wherein the optical fibre transmission line 

is fed throuqh the first tqbular pathway ·by a mechanical 

pushing process, .and wherein the optical fibre transmission 

30 line is propelled along the second tubular pathway by fluid 

drag of a qaseous medium passed throuqh the second tubular 

pathway towards to the network node •. 

The. invention further cpmpr~ses a method of providinq 

an optical communications r.oute between the inside of . a 

35 custome.r' s premises and . a.·. node of an optical 

telecommunications network,. the method comp:risinq the step of 
. ' 

moving an optical fibre tra.nsmission line comprising at least 
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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 trans~ssion line is fed to the 
5 tubular pathway by a m•chanicai pushing process, and wherein 

the optical fibre transmission line ~s propelled ·along the 
tubular pathway by the ~echaDical · .. pushing process and by 

fluid drag of a gaseous medium passed through the tubular 

pathway towards to the network node. . 

10 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. 

Advantaqeously, the optical fibre transmission line is 

provided· with pre-connectorised tails, and the connection 
15 step. is constituted by connecting the pre-co~nectorised tails 

to opto-electronics of the network termination equipment. 
Alternati.vely, the optical fibre transmission line is 

provide~ with optical connectors, and. thec?nnectionstep is 

constituted by co·nnectin_g the optical connectors to optical 

20 connection. means of the network termination equipment. 
The iliv.ention also provides . appa_ratus for feeding an 

. optical fibre. transmission line between the inside of a 
· customer's premises and a node of an optical 

telecommunicatio~ network along.· first and second pre-

25 '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, a_nd· the 

second tubular pathway passing from the outside of said 
' . 

premises to the network node, the optical fibre transmission 

30 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 blowinq unit for propellinq the optical fibre 

transmission lin• along the second. tubular pathway.by fluid 

35 drag ·of a gaseous medium supplied by the fibre blowing unit 

so as to pass through the second tubular pathway towards the 

network node. 

( 
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The invE!.ntion ·still further prqvides apparatus for 
feeding an optical fibre tr.ansmission line between .the inside 
of a customer's premises and a node of an optical 
telecommunications network ·along a pre-installed tubular 

5 . 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 

10 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 

15 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 accompanying 
drawings, in which:-

20 Figure 1 is a perspective view of a fibre insertion 
tool constructed in accordance with the invention; 

Figu.re 2 is a: perspective view of a mini pan 
containing an optical fibre unit; 

Figure 3 i$ an exploded perspective view of· an air 
25 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 of 

30 the fibre from outside .that customer's premises. In order to 
prc;>vide a complete installation path from the customer' s NTE 
to a network node·, therefore, it is necessary to provide a 
separate means for installation of fibre from the NTE through 

.. pre-ins:talled blown· fi"bre tubing (not shown), to a fibre 
35 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 c~n 
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guide optical.· fibre unit· though. 90° bends without subj acting 

the fibres of that unit to bends which would lead .to an 
~. . . 

additional optical · loss. . In this connection it will be 

appreciated that the tubing has . to be fed along the inner 

5 wall of the customer's premises and t:hen turned through 90° 

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

then be turned through 90° at .the outer wall so that it can 

subsequently be fed along· that wall. 

Figure 1 shows .a fibre unit installation tool F which 

10 can be used for mechanically pushing. ·a fibre unit · 1 

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

of the fibres being for use by t}ie customer, and two being 

provided as spares) from a Jiaini pan 2 (see Figure 2). The 

mini pan 2 is .a container in which the fibre unit 1 is coiled 

15 round a central boss 2a, the free end .of the fibre unit being 

fed away from the mini pan after passing down through .the 

central boss. · 

The fibre unit installation tool F is a· modified form 

of electric screwdriver, having a motor and a battery 

20 (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 shown). The output shaft 12 is 

connected to a drive wheel 13, the drive wheel engaging, in 

use,· with an idlei;: wheel. 14 mounted on the uni't F by means of 

25 2l support plate 15. The support plate 15 also. supports a 

guide plate assembly 16. · 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 i$ 

30 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 which carries 

the support plate 15. 
In order to feed the ~ibre unit 1 from the mini pan 2 

35 · positioned within. a customer' s premises;. the pre-installed 

tubing is positioned in the guide 16b. The free end of the 

fibre unit is ~hen fed to the nip between the two wheels 13 
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and 14 of the installation tool F. When the tool F is 
.• ·:·. 

·activated, the fibre unit 1 is driven through the nip_ by the 
interengagement of the drive wheel 13 and the idler wheel 14, 
the fibre unit being fed away from the-tool via the grip 16b. 

5 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 1, and so is quite adequate to feed- a sufficient length 

10 of the fibre unit to a blowing unit positioned outside 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 proc~ss. The 
tool F is also provided with a reversing mechanism, so that 

15 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 throl.lgh the tubing to the 

outside of the customer' s premises, it is then fed into a 
further blown fibre tubing (not shown) for blowing through to 

20 the network node in the normal way. In this connection, it 
should be noted that the further. blown fibre tubing (the 
further tubing) will have already been installed from outside 
the customer's premises to the network node~ 

The fibre ~nit 1 in the mini pan 2 is provided with 
25 pre-connectorised tails - (not shown) for termination on 

customer electronics (not shown). 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 fi-bre' unit i is also provided 
30 with a breakout unit (not shown) about 100mm_ 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 

35 being pushed right through the ·tubing. 

·The ·procedure for installing ·a fibre . unit 1 from 

within a customer's premises to the nearest :network node is 
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as follows: - . 

· f) The further "t;:ubing is installed between the network 

node and the external ·wall of tlie customer's premises. This 
tubing can be routed either via a drop cable or underground 

5 ducting.· 

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

CLI" apparatus from the inside of the premises ·to the outside. 

3) The tubing and ·the further tubing are then cut. to 

length ready . for· connectorisation. A guaranteed seal . 

10 connector (not shown) may then be used to connect the two 
lengths of tubing together. 
4) An 0-ring is then positioned over. the tubing within 

the cavity of the wall using a special ·tool. 

· 5) The fibre unit. 1 is then pushed · t.hrough the tubing 

15 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 connectorise 

the tubing and the further·tubing. 

6) The external connector is removed, and the fibre unit 

20 is blown along the further tubing to the network node using 

standard fibre blowing eqilipment.· 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 pre.-con_nectorised tails of. the fibre unit 1 are 

25 then terminated on the Qpto-electronics of the customer' ·s 

network termination eqliipment (not shown). 

Al though t.he fibre installation· tool F described above 

performs well in installing an optical .fibre unit from inside 

a customer's premises to a conventional blowing unit 
30 positioned outside those premises,· it is not c·apable of 

installing an optical fibre· unit from inside a customer' ·s 

premises all the way to the nearest network node. In most 

cases, it would be preferable to provide a fibre installation 

tool th~t could carry out this installation in one step. In 

35 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 detachable air injector unit 21 (see Figure 3). The 

..::i; .. _. 

.( 
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air· inj_ector uni·:t .21 is constituted by a main body portion 22 
and· t:wo clampiftg plates 23 and 24 . 

. The'· main body 22 includes a fibre unit input member 
22a connected to an injector head/fibre unit output member 

·5 22b by a necked body portion 22c. The input member 22a is 
formed with a groove 25 which is aligned with 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 hol.d a blown fibr~ tubing (not shown), which leads 

10 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 
15 the plate is fixed to the injector head 22b by means of 

screws (not shown) passing throu~h apertures 30 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 

20 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 bloWll fibre tubing. 

The necked body portion 22c of the air injector unit 
25 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 . . . : . . 

30 the nip. The air injector uni.t 21 is detachably fixed. to the 
support plate 15 by any suitable m~ans, 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 s·hown in 

- 35 Figures 3 an~ 4) ca~ be positioned within the blown fibre 
tubing ready for the installation process. The first step is 
to remove the clamping l>lates 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 lSmm apart, using a 

special pair. of pliers (not shown). The pliers are provided 

with a·stop member against which the end of the blown fibre 
. . . 

5 tubing. can be positioned prior to the piercing process. Th~ 

stop member is positioned so that ·the hole• are· punched 

predetermined distances from ·the end of tlie tubin9 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 

10 extends over the necked body portion ·22c. The fibre unit.1 

is then pushed through a seal ("not shown) which is 

subsequently positioned wi t~in . the free end of the blown 

fibre tubing. The seal is constituted by a hollow 
. . . . . 

cylindrical bung provided· with a two-start 4eXternal screw 

15 thread by means of which the seal can be screwed into the 

free end of the tubing. 'l'he hollow cylinderical ap.rture 

within the seal has a diameter of 1mm, 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 

20 clamping plate 23 is screwed onto the output member 22b. The 

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

ensure that the· fibre uDit 1 is correctly ·pos.itioned in 

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

( not- shown) is th~n connected ~o the air input manifold 27. 

25 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 se~l. - The fibre unit 1 is then d~iven into 

the tubing by activating·the tool F so that the fibre unit is 

driven through the· nip. between the wheel.s 13 and 14. once 

30 the fibre unit 1 is. positioned within the blown fibre tubing, 

a compressor (not shown) attached to the hose is turne.d 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 l>Si. This installation process 

35 is assisted by the mechanical drive co·natituted by the 

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

of the tool F with· the· fibre unit. 

( 



W09S/23988 PCT/GB95/00450 

- 11 -

Installation· is continued until the breakout unit at 
·i .''·. . 

the free end a:f the fibre unit. 1 s~ats 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 the 

5 support plate 15, the clamping plate 24 is removed from the 
input member 22a, 'and a breakout unj,, t (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 

10 associated breakout unit can then be removed from the 
injector unit 21. The breakout unit is effect! ve 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 modification~ could also be 
15 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 
optical connector termination box. Also, the air injector 
unit 21 of Figures 3 and 4 could have a different number of 

20 air injection needles, the s.pacing: between which could be 
different. Again, the internal diameter of the seal is not 
necessarily 1mm, this diameter being chosen to be a friction 
fit around the fibre unit being installed, and this will vary 
for different fibre units. 
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CLAIJ«S 

· 1. A t"ool 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 

5 passes through an aperture in a wall of said pr~mises, 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 
10 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. A tool as claimed in . claim 1, further comprising a 
is slipping clutch provided between the motor and. the output 

shaft. 

3. ~ 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. 

20 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 s·upporting an end portion of the tubular 

pathway at the other side of the nip. . . 

25 5. A tool as claimed in claim 4, wherein an air injector 
-unit constitutes the guide me•ns 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 S, wherein a grooved i~put 

30 member constitutes the guide means, and a grooved output 

. member constitutes the.support means, the input member being 
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... 
connected to the output· member by ,~.necked body portion 
shaped to fit between the drive wheels. 

7. A tool as claimed ·in claim 6, wherein the output 
•ember includes air injection needle means for directing 

5 pressurised 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. 

10 9. . A tool as claimed in claim 7 or claim 8, wherein a 
pair of air injector needles constitutes the air injector 
means. 

10. A method of providing an optical communications route 
between the inside of a customer's. premises and a node of an 

15 optical telecommunications network, the method comprising the 
step of moving an optical fibre transmission line compri.sing 
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 o~tside .. 

20 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 transmission 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. 

11. · A method as claimed in claim 10, ·wherein the 
mechanical pushing process is carried out by the tool of any 

30 one of claims 1 to 4 .. 

12. A method of providing an optical. communications route 

liim1m1i11nr 
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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 a pre-installed tubular 

5 pathway passing from the inside <?f 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 
tu.bular pathway by _a mechanical pushing process, and wherein 
the optical fibre transmission line is propelled_ along the 

10 tubular pathway by the mechanical Pl.l:Shing process and· by 
fluid drag of a gaseous medium passed through the tubular 
pathway towards to the network node . 

. 13. A method as claimed in c.laim. 121 wherein the 
mechanical pushing process and the fluid drag process· are 

15 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 connectinq the optical fibre 
transmission line to network termination equipment inside the 
customer's premises. 

20 15. A method as claimed in claim 14, wherein the optical 
fibre transmissio~ line is provided with pre-connectorised 
tails, and the connectionstep is 
the pre-connectorised tails to 
network termination eqUipment.· 

_constituted by connecting 
opto-electronics. of the 

25 16. A method as claimed in claim 14, wherein the optical 
fibre transmis$ion ·1ine 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. 

30 17. Apparatus for feeding an optical fibre transmissi,on 
line betw~en the inside of a customer's premises and a node 

. ·. . 

of an optical telecommunications . network along first and 

( 
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second. pre-installed tubular pathwa17s, 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 · 

5 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 

10 optical fibre transmission line along the second tubular 
pathway by fluid drag of a gaseous medium supplied by the 
fib~e 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 
15 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 

20 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 mecha~cal drive for feeding the optical fibre 
transmission line into the tubular pathway, and a fibre 

25 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 

30 the optical fibre transmission line along the tubular 
pathway. 

20.. Apparatus as claimed in claim i9, wherein the tool of 
any one of claims 5 to 9 constitutes the mechanical drive and 
the fibre blowing unit. 
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This invention relates to a method of providing an optical communications 

route between a first location and a second location, the method comprising 

5 moving an optical fibre transmission line comprising at· least one optical fil:>re along 

a pre-installed tubular pathway which passes from the first location to the second 

location, the optical fibre transmission line being fed to the tubular pathway by a 

mechanical pushing process and being propelled along the tubular pathway_ by the 

mechanical pushing process and by fluid drag of a gaseous medium passed through 

10 the tubular pathway towards the second location. 

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, 

15 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 a fully­

managed. fibre network in the form of a thin, widespread overlay for" the whole 

20 access topography, as this 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' basis. It should also 

enable the rapid provision of extra lines to new or existing customers, and flexible 

25 provision or reconfiguration of telephony services. 

In order to be completely future proof, the network should be single mode 

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 

30 considered. 

In a PON, a single optical fibre is fed ·out from the exchange head-end 

(HE), this fibre beinQ fanned out via passive optical splitters at cabinets and 

distribution points (DPs) to feed optical network units IONUs). The ONUs can be 

~ENDED SHEET 
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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 iine 

termination (OLT) equipment, thereby giving PONs a cost advantage. In the United 

Kingdom, simplex PONs are planned, so that each customer is serviced by a pair. of . 

5 optical fibres. 

In order to achieve th~ goal of . providing a fixed, resilient, transparent 

telecommunications optical fibre access network, it will be important to minimise 

the instal,lation costs at each part of the network. The present invention is 

concerned with minimising the cost of installation of fibre from a customer's 

10 premises to the nearest network node, and in particular to a cost-effective way of 

getting fibre into a customer's premises. In this 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 uni~ (usually a four-fibre unit for 

residential premises) is blown through a small diameter (5mm) polyethylene tube. 

15 EP-A-0292037 discloses method of the general kind defined in the first 

paragraph. In this known method the gaseous medium enters the tubular pathway 

through an open end thereof. 

According to one aspect of the present invention a method of the general 

kind defined in the first paragraph is characterised in that the first location is inside 

20 a customer's premises, the second location is a node of. an optical 

telecommunications network, the tubular pathway passes through an aperture in a 

wall af said premises, the end of the tubular pathway inside the ct1stomer' s 

premises is provided with a seal for the gaseous medium, the optical fibre 

transmission line is pushed through the seal by the mechanical pushing process, 

25 and the gaseous medium is injected into the tubular pathway through the wall 

thereof downstream of the seal. 

According to another aspect the invention provides apparatus for feeding 

an optical fibre 'transmission line between the inside of a customer's premises and 

a node of an optical communications network along a pre-installed tubular pathway 

30 passing from .the inside of the customer's premises to the network node via an 

aperture in a wall of said premises, the apparatus comprising a cylindrical housing 

for clamping a portion of the tubular pathway which is adjacent tf:ie end thereof 

which is inside the c4stomer' s premises, a mechanical drive for pushing the optical 
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fibre transmission line into said end of the tubular pathway while said portion is 

clamped by the cylindrical housing, and an input manifold for pressurised gaseous 

medium, which· manifold leads to outlets in the wall of the housing. 

The invention will now be described in greater detail, by way of example, 

5 with reference to the accompanying drawings, in which:-

Figure 1 is a perspective view of a fibre insertion tool; 

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 

1 0 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 connecti~g a customer to the nearest network node, it is sometimes 

preferable to carry out the blowing of the fibre from outside that customer's 

15 premises. In order to provide a complete installation path from the customer's NTE 

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 (not 

shown), 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 

20 exterior via customer lead in (CLI) apparatus which can 

·REPLACEMENT SHEET 
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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 pljers (not shown). The pliers 

are provided with a stop member against which the end of the blown fibre tubing 

can be positioned prior to the piercing process. The stop member is positioned so 

5 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 thro1.,1gh a seal (not shown) 

which is subsequently positioned within the free end of the blown fibre tubing. 

10 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 cylindrical aperture within the seal has a diameter of 

1 mm, 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 

15 screwed onto the output member 22b. The clamping plate 24 is then pushed onto 

. the input member 22a to ensure 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 

20 · 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 between 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 

25 passi~g along the tubing. The compressor is arranged to supply air at 1.034 x 106 

Pa (150 psi). This installation process is assisted 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. 
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CLAIMS 

1 . A method of providing an optical communications route between a first 

location and a second location, the method comprising moving an optical fibre 

5 transmission line comprising at least one optical fibre along a pre-installed tubular 

pathway which passes from the first location to the second location, the optical 

fibr·e transmission line being fed to the tµbular pathway by a mechanical pushing 

process and being propelled along the tubular pathway by the mechanical pushing 

process and by fluid drag of a gaseous medium passed through the tubular 

10 pathway towards the second location, characterised in that the first location is 

inside a customer's premises, the second location is a node of an optical . 

telecommunications network, the. tubular pathway pas.ses through an aperture in a 

wall of said premises, the end of the tubular pathway inside the customer's 

premises is provided with a seal for the gaseous medium, the optical fibre 

15 transmission line is pushed through the seal by the mechanical pushing process, 

and the gaseous medium is injected. into the tubular pathway through the wall 

thereof downstream of the seal. 

2. A method as claimed in Claim 1, wherein a portion of the tubular pathway 

20 adjacent said end is clamped within a cylindrical housing and the gaseous medium 

is conducted through the wall of the housing to holes provided in the wall of the 

tubular pathway. 

3. A method as claimed in Claim 2, wherein the gaseous medium is 

25 conducted into the holes by injector needles provided on the wall of the housing. 

30 

4. A method as claimed in Claim 3, wherein the injector needles pass 

thorough a rubber mat which is sandwiched between the wall of the housing and 

the wall of the tubular pathway to provide a seal therebetween. 

. 5. A method as claimed in Claim 3 or Claim 4, wherein the injector needles 

are s.upplied with the gaseous medium in pressurised. form from an input manifold. 
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6. Apparatus for feeding an optical fibre transmission line between the inside 

of a customer's premises and a node of an optical ~ommunicatioris network along 

a pre-installed tubular pathway passing from the inside of the customer's premises 

to the nef:·ork node via an aperture in a wall of said premises, the apparatus 

5 comprising a cylindrical housing for clamping a portion of the tubular pathway 

which is adjacent the end thereof which is inside the customer's premises, a 

mechanical drive for pushing the optical fibre transmission line into said end of the 

tubular pathway while said portion is clamped by the cylindrical housing, and an 

input manifold for pressurised gaseous medium, which manifold leads to outlets in 

10 the wall of the housing. 

7. Apparatus as claimed in Claim 6, wherein the outlets terminate in injector 

needles provided on the wall of the housing. 

15 8. Apparatus as claimed · in Claim 7, wherein the injector needles pass 

through a rubber mat which is provided on the wall of the housing. 

9. Apparatus as claimed in any of Claims 6 to 8, wherein the mechanical 

drive comprises a motor, an output shaft, and a pair of drive wheels which are 

20 mounted for relative movement towards/away from one another, at least one of 

the drive wheels being. drivably connected to the output shaft. whereby the optical 

fibre transmission line ca~ be pushed into said end of the tubular pathway by inter­

engagement of the.counter-rotating drive wheels. 

25 10. Apparatus as claimed in Claim 9, wherein a slipping clutch is provided 

30 

between the motor and the output shaft. 

11. Apparatus as claimed in Claim 9 or Claim 10, wherein the cylindrical 

housing is detachable from the .mechanical drive. 
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fibre transmission line into said end of the tubular pathway while said portion is 

clamped by the cylindrical housing, and an input manifold for pressurised gaseous 

medium, which manifold leads to outlets in the wall of the housing, wherein the 

outlets terminate in injector needles provided on the wall of the housing. 

The invenHon will now be described i_n greater detail, by way of example, 

with reference to the accompanying drawings, in which:­

Figure 1 is a perspective view of a fibre insertion tool; 

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 of the fibre from outside that customer's 

premises. In order to provide a complete installation path from the customer's NTE 

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 (not 

shown),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 customer lead in (CLI) apparatus which can 
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6. Apparatus for feeding an optical fibre transmission line between the inside 

of a customer's premises and a node of an optical communications network along 

a pre-installed tubular path~ay passing from the inside of the customer's premises 

to the network node via an aperture in a wall of said premises, the apparatus 

comprising a cylindrical housing for clamping a portion of the tubular pathway 

which is adjacent the end thereof which is inside the customer's premises, a 

mechanical drive for pushing the optical fibre transmission line into said end of the 

tubular pathway while said portion is clamped by the cylindrical housing, and an 

input manifold for pressurised gaseous medium, which manifold leads to outlets in 

the wall of the housing, wherein the outlets terminate in injector needles provided 

on the wall of the housing. 

7. Apparatus as claimed in Claim 6, wherein the injector needles pass through 

a rubber mat which is provided on the wall of the housing. 

8. Apparatus as claimed in Claims 6 or Claim 7, wherein the mechanical drive 

comprises a motor, an output shaft, and a pair of drive wheels which are mounted 

for relative movement towards/away from one another, at least one of the drive 

wheels being drivably connected to the output shaft whereby the optical fibre 

transmission line can be pushed into said end of the tubular pathway by inter­

engagement of the counter-rotating drive wheels. 

9. Apparatus as claimed in Claim 8, wherein a slipping clutch is provided 

between the motor and the output shaft. 

10. Apparatus as claimed in Claim 8 or Claim 9, wherein the cylindrical housing 

is detachable from the mechanical drive. 
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A tool cF> i~ provided for installing ·an optical fibrC transmfsiion line (1) between the inside of a customer's ~ses ·and the outside 
thereof along a preinstalled tubular pathway which passes through ap aperture in a wall of said premises •. The tool (F).eomprising a housing 
(11), a motor mounted within the housing, a motor output shaft (12), and a pair of dri'!'.e wheels (13, 14). At least one of the. drive wheels 

· (13 or 14) 'is drivably connected to the output shaft (12) of the motor. The driv~ wheels (13, 14) are mounted on the housing (11) for 
relative movement towards/away from one another, whereby the optical fibre transmision line (1) can be driven along the tubular pathway 
by the inter-engagement of the counter-rotating drive wheels (13, 14). The tool (F) may incorporate an air injector unit (21) for propelling 
the transmission line (1) along the tubular pathway by fluid drag of air passed through the pathway. 
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