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L NSTALLATI ON The present invention relates to the installation of cabling, -
and nore specifically to ' r preventing cable damage durin@ EEB 2006
installation. Tw sted pai m ﬂmmmm‘wml ing has traditionally been used to ,
carry voice and data to end-users and typically hundreds of netres of
cabling MY run above ceiling or underground tBCHEBRM34%ose users.

10 Potential danage-to the cables during the installation process is a big
problemsince if too great a force is exerted on these cables then the

tw sted pair conductors inside the cabling insulating sheath are over
stretched. Consequently the distance between the twi sted pairs wll be
reduced giving ri s& DEWCENFORRREGHEENG] GABER FAUAGE NURING ENSTAABIONG t he 15

ef fectiveness of the cables. Further one or nore of the conductors nay

]gzven breakl. Infstm& |pRésent YBrdn@ldnyrdibitds {188 141 RS 1dof em@?Oaz{@t ﬂr uns. if

or exanp r | nts, en
motaflors Brovrt el e, sXEvEReHepd RO R BB D e Thus
they are i n"*F4df*$Pt enpting to pull 2 kmof cable froma standing start.
This is where damage is likely to occur. The onset of Cat 6 / 7 standards
has pl aced demamdissted patnudppet WaliSg hab tiolitnelly(beat@ed perdaoefymance and
bandwi dt h. $oabd e astiCBo Shd-@béeledankOlyb ek TS R Ead 8t mef e UF) caB@mgbeen

devel oped t nRehe LR SHoveNG: BRSO m@&,}d Vb LbnSURe ggé}llsi. ng. etaﬁg Ito Yff. st ed

pai r;conduct or i urroynded by.a [ayer I nium

are then cg%/og?né:cjlglbéa’?gf'&r‘) t ﬁ‘gr" e u’%’?’g F%‘T’ Iinﬂﬁn@tti%neﬁmﬁe?frﬁﬁ &ed9shi el d of
Wi res. Thi FERRMPCHAFT §hr°a0 iR DR ERTEES B AEoFE°9 AR JPARR FOYeR FRATSFES rate of
appr oxi mat eietegPady gardpcears papidecthsnehbaing bpptatda sbeathard @9eegabyt es per
second prowstdedhed, tdvesdzaeitdy tthe Sitedngnbetveembhe mglstbbpeirerviildh a transfer
rate i s evemrdimteayikightisedRpLN dedtbaddPON crdsBealk @il SRGRASS theONi Ng of the

tw sfsed paides&R el L8 thk toibiRst NBuwEeadY bl or SBAALE tnd2emiibib s qRpEr cabl es
typically cqutgggearkgt ain their configuration if stressed (pulled) beyond
50N (5 Kg). The cable manufacturers clearly define the tolerances that

their products can withstand and these are _
Installers typically pull these cables in from 500 m drums. If for
example offices require four voilce/data comnectlion pointa, then installers
20 will in all likelihcod pull from four drums at a time. Thus they are in

fact attempting to pull 2 km of cable from a standing start. This is

where damage is likely to occur.

The onset of Cat 6 / 7 standards has placed demands on manufacturers

25 for even greater performance and bandwidth. Cabling such Shielded Foiled
Twisted Pailr (SFTP) has been developed to meet these increased demands.

With such cabling, each twisted pair conductor is surrounded by a layer of

e,

aluminium foil. All the palrxs are then covered by a further layer of foil
_ and then a braided shileld of wires. This new configuration permits an
30 information transfer rate of approximately 200 Gigabytes per second as
opposed to the 100 Megabytes per second provided by the basic twisted pair
cabling. However such a transfer rate ls even more highly dependent upon
the precise positioning of the twisted pair conductors within the cabling

sheath.,
35
Such copper cables typically cannot retain their configuration 1if
stressed (pulled) beyond 50N (5 Kg). The cable manufacturers clearly
define the tolerances that their products can withstand and these are
typically:
40

1 X 4 pair cable pulled in by hand = 50N (5 Kg)
2 X 4 palr cables pulled in by hand = 75N
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typically: 40 1 X 4 pair cable pulled in by hand * 50N I's Kg) 2 4 pair
-cables pulled in by hand = 75N - 8 FEB 2006 - 0 FEB 2006 2 3 x 4 |B>r( Pes 2000

cables pulled in by hand |OON X x 4 pair cables pulled in by hand =
+ 25N (up to a maxi mum of 200N) Installing such cabling can prove

extremely tine consuming. Since it will not be visibly obvious that a
cabl e has been over stressed, an installer?w |l typically conplete an
installation and only discover that the cable has becone damaged when

perform ng tests subsequently. They wll then have to start the process

al | over againy muimcmeg,maym Boursa Thefamaged cabling will also
have to be rep d and lts 52 Jrlg;gove costly Sophi sti cated cabling such
as SFTP currén Iy FET SRPES §Bp Vg § M852% + @8 . (Fheto astaatihai io@n

process has pP®Ved probl ematic for many years and not just with the copper
cabling. Wien fibre cables first started to appear, this issue was

resol ved by the lﬂlsftgﬂiﬁb' hof:aﬁl%%'&gl I)Hﬂir%s S%%ﬁeﬂg\syﬁrhgeqogsm&pgacﬂace
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- 88 drdgelis 1 € &g%rn%ag? haﬁ%ﬁ Vo) €“éiloiﬂ%‘i%ndent

i nternal da to e ferent_.nmetal

upon the brgggﬁs oi ﬁft’@%aﬁgg%d %Iab?bn e ?T ARl Y2 |et te ?%6?"1}36%@5%“{16 eme such
devi ces eff BE?Y‘%(SP?‘: Ymg%PPh%ftl&FF%gaHia’gl FUChSET SFE8 pperentllyl regpilfidy e
optic cabli ﬁ@P’WC’sﬂY“%ﬁeleﬂraénge?eeland so all these devices are nade up of
physical barrels which wll typically snap in half at between 667 and

8,006 N. This i STlfxé-rlnE%lamcg;h f’oc.jeEQLHa% {) JveE[?ro%QQ & bl e plication
dit t bl e '? 'Fa ¢ ’ia"r’f WHP EPRNST eak
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under the reduced,
t hi nner t he*BRSE5 ﬁgﬁﬁ ﬁggue was resolved by the introduction of pulling fuses such

as the type manufactured by Condux International, Inc.. Such a device is
attached between the cable being pulled and a pulling rope or cable. It
typically consists of two barrels linked together by an internal metal
break pin. The metal pin is precisely manufactured to break when the
desired amount of stress or tension is exerted on the cable heing pulled,
thus preventing internal damage to the cable. Different metal pins are
available dependent upon the break point required.

Unfortunately it is not possible to use such devices effectively
when installing fragile SFTP copper cabling. Fibre optic cabling is far
_ stronger, and so all these devices are made up of physical ba?rels which
- will typically snap in half at between 667 and 8,006 N. This is far too

high a figure for the copper cable application and it is currently not
possible to manufacture metal pins which break under the much reduced
amount of strain required. This is because the thinner the metal pin is
made, the more difficult it becomes to control the break point.

Accordingly, the invention provides a magnetic linkage for cable
installation, the linkage comprising: two components, which in operation
are held together by magnetic attraction, one of the components being
adapted to attach, via first attachment means, to the cable and the other
component being adapted to attach, via second attachment means, to a
pulling rope, the components further being adapted to break apart when a
predetermined pulling force is applied.
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made, the nore difficult it beconmes to control the break point..
-Accordingly, the invention provides a magnetic |inkage for cable
installation, the |inkage conprising: two conponents, which in-OﬁeﬁatHPEEBsz-
are held together by nagnetic attraction, one of the conponents being
adapted to attach, via first attachment neans, to the cable and the other
conponent being adapted to attach, via secohd attachnment neans, to a

pul ling rope, the conponents further being adapted to break apart when a
predeterm ned pulling force is applied. AMENDED SHEET - 8 FEB 2006 3 As

stated above, theaty es, I ich the invention is particularly
appl i cabl e can beA%a;Qrgtéér:rHelag ki r’asl?el g e(?;fu%%bqteﬁempf”gb‘fhséhe POYPREISH &% of the
conduct or s WPEHFAU1ATAY BRBLEFRP1IE HieRt Pe Xt sty af tagile goausanthe Idrethae cabl es
are over strewsihienifip. o thheopiedeterwithed thoraelisy exeaeded)yyJihen f he

cabl es are |idgekyadt0 becens dsr@gede olbe dd or, cabl e pull of the
present invept LML dEsOURLES t)?hecr;bi he pr e]gfgtrgg%lgge&l'ef o@%epfgéjeé:ﬁ s Sexre
breaks the pul [1,ng tension. 1he cabl & I nstalY & PeromGAaqagedy The linkesn
reduction it ﬁ%bq%uP‘FJi]n@ft%‘ﬁs?’iﬂ?e’ﬁqqéﬁvﬁ’?féynv@ceupkﬁngmnusé wrebesamt fed
damagi ng t hefogad|is, anmitedandctneaks dawagel lisy densionThernensisild ehsiag18p1;8 t O
qui ckly and weasdd pyremesudder fdaokaiga andneORhh BUE el Lhe i:ﬂé%%lelrat I on.
Such a |inkagggsaues, Lhik RECAHSS R e¥d %ggjfﬁy gnl su sgquent Ihstafl ation
tests woul d getermne that {hq:re wa{s( aﬁgro ‘em - wiot A TRE BIBPR 15 $ARe-damage
i's typical |y not-viaibl & BRI % BHAELY 788 eafiihirRsehéhe abinkage sdatdntinue
Further sucH'PubPesingraliekpdnsi fechandlinkree shvenagme bhemefcopreviepsBSeRly a
huge cost sawiseguénc bremlilagobetore wdwd cablencatieatt besmelyes dappged. In
a pref err edwenberé mante ! henid bilag8OIPWBNa1EPTRE! SR3pR TAANEL 1.8, POLKT ON

and Lne secondssomonant gamiLiees Aumardlrdlly LT TN e

magneti c pO{ltnikone ct?xreyprénses a germanent nmagne : [
remai n constantover tha | TPEETHES & e FOFhiesyers byrhreaking beore the

recal i brat e?ﬁb.lesl't?é’en‘é@ﬁ‘éﬂ‘@él famaged r act abl e portion conprises a materi al
which is attracted by the nagnet (e.g. a ferrous material such as iron).

It will of coursm berapprea aimdiidatl thaltl&hathbaky: pﬁ%@BO{%}Qt Set3ach
Wi th Magneticge Y khMfe Ul Benptsed: Jdipaidiief erred empodinent tHe
_ ! np magnetically attractable
magnet i cal 'p‘ér@{o%r acfabl e portion of .
. e magnetic portion comprises a permanent magnet having a
strength that will remain constant over the lifetime of the linkage
(unless it is recalibrated). The magnetically attractable portion
comprises a material which is attracted by the magnet (e.g. a ferrous
material such as iron). It will of course be appreciated that
alternatively two components each with magnetic portions could be used.

In a preferred embodiment the magnetically attractable éortion of
the second component has’a controlled contact area with the magnetic
portion of the first component. This contact area is used to control the
amount of force required to break the magnetic linkage. It will be
appreciated that it is also possible for the force required to break the
linkage to be set by controlling the strength of the magnetic portion of
the first component (or by a combination of both methods). However, it is
easier in practice to machine the magnetically attractéble portion of the
first component so that a particular configuration of the contact area
determines the load under which the two components decouple., The
calibration provided is in this way much more precise. One convenient way
is to configure the surface profile of the magnetically attractable
portion of the second component to provide the controlled contact area
with the magnetic portion of the first component. It is also possible to
machine the magnetic portion to control the contact area with the
magnetically attractable portion but this is not as straightforward a
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t he second conponent has a controlled contact area with the magnetic
portion of the first conponent. This contact area is used to control the
anount of force required to break the magnetic linkage. It will be -8 FEB 2006
appreciated that it is also possible for the force required to break the
| i nkage to be set by controlling the strength of the magnetic portion of
the first conponent (or by a conbination of 4bot h net hods). However, it is
easier in practice to machine the nagnetically attractable portion of the
first conponent so that a particular configuration of the contact area
det ermi nes t hetiadiadedsdar thahiddhet hi W@ feggp n pl &
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easier by avoiding the need for any rotational -alignnment when formng the
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second COWBB e% ksﬁleicp A Ixg..llilusr glt etween the first and second components also
es it possible to reproduce the position in which the two components

couple to one another. This in turn ensures that a consistent breaking
force is required to separate the linkage.

In a preferred embodiment, the interior of the female connector has
a rim and in use the male connector is inserted into the female connector
until it abuts that rim. This precise positioning again helps to ensure a
consistent linkage force. The rim has a contact area which is controlled
in accordance with the desired predetermined force. Thée more material
that makes contact with the magnetic portion of the first component the
greater the force that is required to break the linkage. In one
embodiment the rim comprises a plurality of cremellations, which provide a

convenient way of controlling the contact area by adjusting the spacing of
the crenellations.

Preferably, the first and/or second attachment means each include a
swivel piece. This allows for rotation of the linkage relative to the
cable axis during the pulling process, thereby preventing the cable from
becoming twisted during installation. Preferably the first and/or second
attachment means includes a pivotable loop onto which the cable or pulling
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makes it possible to reproduce the position in which the two conponents
couple to one another. This in turn ensures that a consistent breaki ng
force is required to separate the linkage. In a preferred embodi nent E@Z
interior of the female connector has a rimand in use the nale connec@t 006
is inserted into the femal e connector wuntil it abuts that rim This
preci se po¥P®¥YABg again helps to ensure a consiste®CTIGBAXHEEE force.. The
rimhas a contact area which is controllked in accordance with the desired
predeterm ned force. The nore material that makes contact with the
magnetic portion of the first conmponent the greater the force that is
required to bregk the |inkage. In one enbod nt the rrmcorrprrses a
plurality of*°R% ZﬂselaP%ﬁc’P’éirﬁe) R Bf TpTET e T&"S E’BWE‘?ﬁ etfiiditof®%ont rol | i ng
.the cont aéledlaﬁeeéhbyria’ﬂj%sherlﬁiglgtcr@eaﬁp@cFhﬂgcwe the crenel |l ations.
Pref erably, the first and/or second attachnment neans each include a sw vel

pi ece. This all oys wior bé Qbﬁztebﬂﬁe@fthith&e' tkagRed %hﬁet&\ﬁﬁrﬁigufat‘ecabi;@bl e axis

during the I S eomng
tw stgd durlq’ﬁlll w&&&t 9&51 {1“3&%% ‘Jpr °rI ?Eeaqr;i orgJE scgebq'@ Q att achment
means i ncl udk ;Er v%htlﬁ%ﬁé 1284 g%tﬁ‘?% \gﬂﬁefﬁ’ B LOSFAISEP PR P %WENDED
SHEET WD 03/9(‘)‘132‘9’4‘8 tmwse%r‘ée&mos r BisEefcae oBD 9 dei e eemeaanseof ast ened.
Thi s provi débe fregnet i Rinkpge pdeferaddy daslutidére ardeséchelblebarpd comgorarege t 0 t he
cable. It wallowbhepappneti b atothla buld-Bénpbiidne raae @sodibed aanapadtié cul ar cable 5

can ot hst aggeditilontdePhnablahe KR EehgBle BAREGN End BN cdnpbndrnype Of cable and the
nunber of cabl es pulled together. Exarrpl es of these tol erances have been

given in the bac ground sectio ore on the two ¢ nts of
t'he magnetic Irn{ Br&FEraD °diﬂ ée mgg?fe?ag% ABFE 18 [H5PRY £ to

al | ow repl aé&méh ts"gf"ﬁﬁ’ﬂﬁ‘t‘ﬂ?r tf?ﬁtﬁré oRpRRTEeRia tinge Ghe &é’g‘a&e Etr c 10
attracti on gto-dprpPrengnis salibraied thetrode at fffengot poaderbmaninsl biepkigge
prefesred efbxedi Neoit exdnple MaN @1inkagd taakbe @uppdialthi £ditiof khfee Set of

sub- conponeaifetdidt sl SompsteBE S NGRILAN 6 0Bt het 28140 NMAGL nerfEdGfra in

sub- comonet b&k&?&h@&%&&@nt Ol 46 & bk OB gker mined br eaki ng
15 force. gPen% v{here tLe pf:é’aélgerm%ﬁedbérf%gg 50 '| one tfj):r:' gﬂ}kl ! Of three

different s nen nen |oned in

t he backgr og?i“dl%oe‘c 195 t%ﬁ?"ﬁ{?‘*%’&?doﬁr"r‘e&ké’f‘q;‘)’F%ferﬁJrErr@tr’%"rﬁﬁea“ 2% conponent
wher &%t he preddtliePtrianececiahed $hpt thppveptienfi§r nopSNmAFRE Emshese precise

specifications and that any number of sub-components are possible.

Because one sub-component may be substituted for another, it is possible

for the linkage to be used in differing installation scenarios and algo to

keep pace with new developments in the cabling industry. For example, 1f
25 a new and more fragile cable becomes avallable it will be possible to

manufacture a sub-component which will decouple from the second component

under a suitably low strain.

A preferred embodiment of the present invention will now be
30 described, by way of example only, and wlth reference to the following
drawings:

Figures 1 and 2 ghow the device of the present invention at two
stages of operation in accordance with a preferred embodiment; and

35
Figures 3a and 3b show the interior of the magnetically attractable
component of the present invention in accordance with two preferred
embodiments.
40 As shown in figure 1, a device has been designed having two

principal components: an open-ended steel barrel housing a magnet
(magnetic component 10); and a magnetically attractable component 20. In



for 100N (note, the predeternmined force is preferably not nore than 200N).
20 1t will be appreciated that the invention is not limted to these

preci se specifications and that any nunber of sub-conponents are posEFBB €006
Because one sub-conponent nmay be substituted for another, it is possible
for the I|nka e to be used in differing installation scenarios and also to
keep pace WP M1H& devel opments in the cabling indust PGTCRBA3E%ampl e, if 25
a new and nore fragile cable becones available it will be possible to

manuf act ure a sub-conponent which will Sdecouple fromthe second conponent
under a suitably low strain. A preferred enbodi nent of the present

i nvention will now be 30 described, by way of exanple only, and with
reference tose fie twdl bapbiegts dEaBeI)Esgettied Wyethelnaghetid mhesVot ftee devi ce of
the pr esentmdgﬂé’tﬁetdoﬂﬂon@ﬁt 1 Wahe mRLASS Biip oﬁ’&%rﬁt hORChD18G6Y JaRcEeM th a

preferred eph a,gl{ra,@t s 900 o201 0ULES, 2A,2Ndaclh, Show,t he LNt erlor pf the

magneti cal | sent FTh accor dance

with two prtfe? r8® *&nboti ‘Pﬁ?ﬁ rslcalt}ﬁ aﬁ@é’“‘%?‘ﬂxﬁ °’|°‘F\P°F‘F'§UF% afrachaa\FPce has been
desi ghed ha¥engpblowdts 3| adcTisasviceinpinte 0 andam legre it e nBiwdcadie ahe bar r el

housi ng a neephetis rlaeginbiside eorpanegtip Oyhichrtdglecenmgnani cak logblad to act abl e
conponent 2gbialir M&E&%Z&%SePCﬂ (B ASdl8rép UhecH e abM@iGonmponents are
hel d toget hghafuatidierdzponet | ITﬁe 39{45@ pRbceb e m&%&gtgd%mgw% The

30 h bl
m"ﬁ?ﬂﬁt E Biﬁémﬁ%ﬁét FreotTEaaeS R IR EARY el raiag Lo 0 ©
t

magnéti cal | F° ?F%P%Bl’”e“&%ﬁ‘bﬁiﬂérﬁ‘s‘iaélﬁ achabl e to 5 the cabl e itself 60

via sw vel piece 80 and a |loop 70. Typically the cable is placed inside a
nmetal grip 90 whihe hadnegivatlys attraunblet ivepowbt dat eerthpratipdly Sechinedy in
pl ace. 1t iduchRatrBlading)thd tud ipEihci] adipbablte udbt ACHRArddOan-apPod 0. The
swi vel piecfsail &Jﬂﬁg:@ﬁmiﬁtc@& b1 Al Qe to H&\Aemntthgiebm%lga@mge during
the gulli GRS o Der SR BLEVENL dddy A o0l 08 GaMAhobi gLed during
installati rﬂ netica fy attractap e con%onen% ﬁ%ﬁ % cisely
machi ned sudit a%m BT SRR BT %ﬁ’fé‘ P9 fesi r ed
anount of ’é’PFa&F?FEdﬁ’riic’Fﬂd PREe SPrtathdeRe IeP‘e’E,téEﬁsémi’ Hé?ﬁtt%fg’é’ﬁa?"af@ t her eby
rel easi ng 1%8P¥she tension on the cable before it beconmes over stressed and
damaged (see
20 Unlike the pulling fuses of the prior art it is possible to ensure
that the magnetic force holding the two cémponents together is broken
under the comparatively low pulling loads listed in the background
section. The device 1s not dependent upon consumables such as replacement
. broken metal plns and has few moving parts which are likely to require
25 substitution. It is consequently extremely robugt. The device therefore
typlcally represents a one off cost to the installer. Further, the loops
and swivel pileces are preferably made out of & lightweight.material such
as aluminium and the two principle components are also relatively
lightweight. It is therefore possible. to manufacture such a device
30 welghing under 200 grammes in total. This ls advantageous because it
means that it cammot damage the cables when it operates (i.e. if it falls
on the ¢ables when the magnetic comntact is broken) .

Figures 3a and 3b show the machined interior of two magnetically

.35 attractable componenta, each one designed to decouple from the magnetic
component when placed under a different level of stress. The magnetically
attractable component has an ocuter casing or sheath 100 which houses a
smaller barrel 110 with a rim 120, 125. The amount and thickness of the
material making up the rim is precisely manufactured to determine the

40 force under which the magnetic component and the magnetically attractable
component will separate. The more material that makes contact with the
magnetic component the greater the force that will be required. In Figure



figure 2). Wen the two conponents part, the tension is broken nmaking the
installers quickly aware that they were exerting too great a force on tFIEE 2006
cable. 20 Unlike the pulling fuses of the prior art it is possible to
ensure that the magnetic force holding the two conmponents together is
broken under the conparatively |ow pulling loads listed in the background
section. THRMMUM&e is not dependent upon consunabl esPSTERIZAI41B epl acenent
broken netal pins and has few noving p?it_s which are likely to require 25
substitution. It is consequently extrenely robust. The device therefore
typically represents a one off cost to the installer. Further, the | oops
and sw vel pieces are preferably nmade out of a |ightweight material such
as al um ni uds ghel rihd20 s @r freoplited pofpbm dritescgnellat oos belngt fhaded,

l'i ght wei ght and thd SadshBsteédr enepomablikhtiond @havanit anitey & Bigake ab deawsce 30

wei ghi ng und&m&@%wmhlﬂb g&tsaand thid Seddr@f¥aptageoiscdecause it neans

that 1t cangolfamds. e, ol SaedSt bhCRRbahESall «fs mabnstlodld] | on the

cabl es when the ic con he
machi hed i nBEFRIRR °?’W8n‘??ﬁg‘ﬁ’8't"1 cBftgpre 335 APty g%f"ﬁ‘bﬂ“ée dBrp8HENtSs, each one
desi gned t otkeEeipeeafeeoph the rﬁhgﬁé’bﬁﬁ‘@é%@ﬁ’@%ﬁt CORfRAY ‘ﬂﬂthc%él MaFRAELS o

di fferent | ewgbnent istesssr HHae ivafigetd 8al | Thus ahe rthttkabscot shpatrent has an
out er casi ngider iss hertfmldBgWhakedt . houses a smaller barrel 110 with a rim
120, 125. The anmpunt and thickness of the material making up the rimis

precisel y manuf G ol 000l e,uzmqagctgtb#) ngfeegﬂun@gegnwwqp% Ghaet i mRONEt i C

conponent and t ttr s arate. The
more mat eri BFEHEL° °ﬂ’g‘f5’§§ @Blfﬁaa% T90 HELHER tﬁﬁ tlct olf¥8 eﬁ Yhe greater

t'he force tfdFesiPle parereghi r S8ke {mrdepereie w%lwagcm@m 03418 7 3a
the ri m 120eiwbsematior espebdicetbnpefofihd posftive dor wrich|the itwnsobminemysshaded and
the gaps betxped cb ke Ghnetiek] athianm shaVdheires hiat @) corbigishe b3aksROWS a

compi£t e ri FrbdqsWekihi A0 33RPaARE thBUdgdee L [BSg FRteR! ikOHEE bl
operation bs{tp%&auaetﬁa\éﬂwﬁﬂgmoaggtﬁtg Peeﬁwei &nb nap: ;"G PRgasLI cal ly 5

attractabl e because I ftlogure 3b the

onen

surface ar eSOt €H °rr]?aﬁf'%h %‘3]: ﬁa?té;ls:acc?glr’] “aSTPMTR the fagneti ¢
conponent | §°"B?’€3Y%F°‘{lﬁa‘-’r?tl '??Pﬁaéﬁ? &R THGEPT TR ERPAREALEH e rim al so
i s a det er mbroceRs FumetherdingQfosprithat! yaydd ek F2 EndERR ArgRgtic tinkagepr ef er abl e
to emsure tglewdyhe rathegndbn uibnponephrinakibe @sfdgusieréfore pldy thee ri m of
t he magnet i eddpbdénts in position regardless of any sideways forces exerted on the

linkage. This ensures that the linkage is only broken by a force exerted

in a direction parallel to the direction in which the cable is being

pulled. Of course if the magnetic coupling is broken under a load lighter

25 than is desirable, it is not damaging to the cable but is frustrating for
the installers who continually have to reset the device.

It should also be noted that the surface of the magnetlc component
which makes contact with the magnetically attractable component should be
30 as free from contamination as is possible. This is because any
contaminants are also likely to cause the two components to break contact
with one another earlier than is degirable.

Preferably the device is stored as 1s shown in figure 1 with the two
a5 components in contact with one another. This should prevent contamination
of the magnetic component. However, should the component become

contaminated then the surface of the magnetic component which makes
contact with the magnetically attractable component can simply be wiped
clean,
40
A further advantages of the preferred embodiment ls that the swivel
pieces of the device 50, 80 allow their respective component to move with



attractabl e conmponent. This is made possible by the outer casing which
enabl es the reproduction of the position in which the two conponents
couple to one another. This in turn ensures that a consistent breaki-BgFEB52006
force is required to separate the nmagnetic |inkage. Further, it will be
appreciated that without snug fit possible due to the casing surrounding
the interiVWQ0M%¥8| of the nagnetically attractable c@ﬁﬁ@ﬁ%ﬁ?“sthe t wo
conponents coul d get separated from one another during the installation
process by a bending force that would teend to snap the magnetic |inkage 20
si deways, rather than pulling it apart. The casing therefore holds the
conponents in position regardl ess of any sideways forces exerted on the
linkage. Thisg m&wge&pghﬁfcame MbRUSAQE thS RBUnD KRR Wby Bkt Gngxert ed

in a direct I'é) ] ﬂ% ch cat gnhe y(}:ihfnée’gg%uﬁ?ng tI:he Y"%%a?ﬁ E:D::n L%racels% I S being

pul l ed. O course it er a load lighter
25 than is desirabl e, |t |s not damagi ng to t he cable but is frustrating
for the instal [Teradlohsbe deitica el heyuseddth giffesent pagmeiedtlee. it shoul d
al so e not edtridrablet trmpoientnend cherehiebermggiatint CoRPifaest aminite vfmakes
contact Wi thblls tRORRhéNBLIY aktdasiiatofReraNeat p8autd1Rese:30 as free

from cont ankat; 00 aaélrle§de8°s%§évp|o§ swiU%h $i1bds @capcs S‘?s %HXre‘EQJLt Hﬁ@t S are

al so likely_to cause to one anot her
earlier thaly r&°ges °r?ea8"l‘%ew1%r %fyn?t%ﬁ"lwtdf%ﬁ °°8%°ne af‘ el?laf & as s shown in
figure 1 wi TR e Choeme FBELERTEnES %e"il‘?f’ E‘bﬁ‘t‘%’&fe"v\k"{tﬁ‘ DLt SAJERY . Thi s
showtd pr ev@r#en?%masﬁehmailbhatmcwahhe pugererte ciwpodermre magwRsiely shoul d

t he conponesittringeirecapprieattitnateech bhehe titdisyldaiceneptidnhe inagret i C
corrponent W cRdr oK 8ot 1 &0 NTIACHI 1M Hehagphe: 1 fRg Nkt Gk | yvértiéagd abl e conponent
C;’;‘g 3 i mpl %/ ﬁﬁ\it‘.@gpﬁﬂs#}cﬁl a@-ﬂnthafgm & kbl NG ma@dyaesﬂge&teictm% n%ﬁttzsﬁd_

enbodi men e e ow their
it I A S e e o
rope ca [ is unlikely
to catch orfi&fsFirg Avptalacing E‘fféa’f’ﬁ%ta&ﬁ 12489 &% kB?R)E%%esWit’Fd‘%’(I | ow t he device
to be used dgveloruknts dnctie qrhlfngt indedtlry. SFoat exappieablfca gewpofderts and t her eby
be resi st antragilediabi«e bedtinesnBRINbIS eOft widll @i poesidle yoagnetictald ¥y attractabl e

conmponent  hagndNcARE et tharab chfonedtCRBEY WL BartNéRPEGIwSEr Ledbe s Vel
p1 €Cl 80. l&mbéxeﬁpg:q&:‘et:q @uﬁgélsjl Ptlwestrain.

It will be appreciated that whilst the invention has been described
primarily in terms of interchangeable magnetically attractable components,
it would be possible for the device to use interchangeable magnetic

25 components, With such an alternative design, the strength of the magnetic
' component is precisely controlled to set the force required to separate
v ‘the two components. However, it is easler to machine the magnetically
attractable component such that a particular configuration of the area
which makes contact with the magnetic component controls the load under
30 which the two components separate. The control provided is in this way
more precise.

Further whilst the lnvention has been described in terms of its
applicability to SFTP copper cabling, it wlll be appreciated that the
35 invention i1s applicable to any type of cabling. As has been described, it
is however particularly suitable for protecting fragile cabling since it
is possible to cause the magnetic component and the magnetically
attractable component to separate from one another under a much lower
strain than the prior art devices.



to unscrew one magnetically attractable conponent and replace it with
~another. In one enbodi nent the device is supplied with a kit of three 10
different magnetically attractabl e conponents. There is one nagneti c.’f}l #E}B 2006
attractabl e component for each of the cabling | oads nentioned in the
background section. It will be appreciated®that. the invention is not
limted to such and that any nunber of nagnetically attractable conponents
are possi bl e. Because one magnetically attractabl e conponent may be 15
substituted for another, it is possible for the device to be used in
differing installation scenarios and al $&¥¥? keep pace with new

devel opnents in the cabling industry. For exanple, if a new and nore
fragil e cabl e becones avai.l abl e .i il4] ishl.e C i&ing:
magnetical by at Pr’ﬁ%%?%ajﬂ} %enefﬁ% |1gh9\?\n5tfa?§%§:a!tn' c%)}%pgﬁw&n%t E&g&nagn%ti c
20 conponent. under a suitably low strain. it will be appreciated that

whi | st the i nvepyd dbmbasedtecwidescin bedrapionnarg held (rogerpryr by magnetic

i nt er changeahl e, MRGNELLCA! L¥e aldpasddtll Be GRMpERRESEO aktaDubtla beizpessi bl e

for the de¥icé to use I nterchangeabl e et | ; i u an
al t er nat i va-tRSEPERE "teﬁ’és'sttf’e&be[% © tafl:fga&{Ia bhfiex? BofIIARN Ry ddclt <3116

magneti ¢_, conponent I's. precjsely
control | edaﬂuacsetvidw@etmdcettwwméd‘%ssetﬁa?ét“éh?‘-?]g}‘)’?ﬁo § ?f?%ﬁ‘leg?s .
However, ituithefasdioly hduptashicersdie apagnehesa pyedefermiredbh el dshionentis
such that a %&i cul ar configuration of the area which makes contact with
t he magnet? por nponent controls the | oad under 30 which the two conponents
separate. The control provided is in this way .nore_ precise. Further whil st
the invention hake reenetiasdinhags o5 Heifst BPETHE 2 AIPPF HIPPRTRF (B BFT5®
copper cab) iMagnetic Woktidaeanppr eetatcedotdraent romBsisasvemadpatilaypl i cabl e
to any typg,.Qf cabld pgrciAs. has been described, it is however particularly
suitable for protecting fragile cabling since it 1is possible to cause the

magneti c conponent and the_magneti call attractahl e co t pagaLe
from one ahot heFhe mgeretd nlitHags R d@ﬁﬁ H;‘?rneéﬁ Fife™ I”%_;i@gﬁy 58\5?%%. Ei%

FEB 2006 SdotAbMBEl thd semgnétdoppbiavicaljes faoFortaBited fREAT AT th ¥1tHet 9 nkage

CONPri Si NGpa ghhWP; € PERONGN S, tidifGhst rompereati on are hel d toget her by .
magnetic attraction, one of the conponents being adapted to attach, via

first attachment neans, to the cable and the oihen compaReni-Jeia%kadapt ed

to 4. The magnetic linkage
magnetically attractable portion of the second component is configured to

provide the controlled contact area with the magnetic portion of the_first

component.

5. The magnetic linkage of any of claims 1 to 4, wherein the first

component has a male connector which is inserted into a female connector

on the second component to provide said linkage.

6. The magnetic linkage of claim 5 wherein the female connector is a
sheath of circular cross-section, the male connector being sized to fit

snugly therein.

7 The magnetic linkage of claim 5 or 6, wherein the interior of the

female connector has a rim and in use the male connector is inserted into

the female connector until it abuts said rim,

8 The magnetic linkage of claim 7, wherein said rim has a gontrolled

contact area dependent on said predetermined force.

9. The magnetic linkage of any preceding claim, wherein the first
and/or second attachment means includes a swivel piece.

] AMENDED SHEET




attach, via second attachnent neans, to a pulling rope, the conponents
further being adapted to break apart when a predetermned pulling force is
applied. 2. The magnetic |inkage of claim1 wherein a first conponent- 8 FEB 2006
conprises a magnetic portion and a second conmponent conprises a
magnetically attractable portion. 3. The Jdﬂnetlc | i nkage of claim 2
wherein the nmagnetically attractable porti of the second conponent has a
controll ed contact area wth the nmagnetic portion of the first conponent.

4. The magnetic |inkage of claim3, wherein the surface profile of the

magneti cal | y 1at t r agé alabRefier L ifdagofost Q%%ngngomqgg i S, 0081e ured to-

provi de the o] re npetic porfFﬂht Istfirst
conponent QQ@Mr Léﬁﬂgtﬁgﬁﬁeﬁg e or nc “g?s & g’r‘f?stalilﬁl d°gp- wherein the

first corrpo?‘i%ht 'Irnlé% HRIFE Jdé‘ﬁﬁ%t"éra‘%mpéﬁcwsng rHeinedherdin and ratge two
connect or oﬁ°ntpl°?éersfécemuéeﬁrpodetrdchablq)rsauudﬂwﬂn@l kd r&'@&? reﬁlaJéa@nmg,net' c
|inkage of chmitmes sﬂaempananmetma&rragmcegnﬂ?f‘at ﬂég}ﬂe%%é‘ actpgaLh of clreutar
Ccross-sect i oghreh egomeg gcomg sized to Tit snugly théetefsrent.
The magnetic |lin ge o claim %reln the interior of the fenale
connector has a rimand in use the male connector is inserted into the
femal e connector until it abuts said rim 8. The magnetic |inkage of claim
7, wherein said rimhas a controlled contact area dependent on said
predeterm ned force. 9. The magnetic |inkage of any preceding claim
wherein the first and/or second attachnent neans includes a sw vel piece.
AVMENDED SHEET - 8 FEB 2006 10 10. The magnetic |inkage of any preceding
claim wherein the first and/or second attachnment means includes a

pi votabl e | oop. 11. The magnetic |inkage of any preceding claim wherein
one of the two conponents includes a detachabl e sub-conmponent to all ow
repl acenent by another sub-conponent that results in a magnetic attraction
of different strength between the two conponents. AVMENDED SHEET
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