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tw sted paickescadugiors within the cabling sheath. 35 Such copper cables

typically cannot retain their configuration if stressed (pulled) beyond
50N (5 Kg). The cabl e manufacturers clearly  _define the tol erances that

their products CERACIERStARYHTY If‘f?és*éheasreeca]?])?ﬁl talfrgm H§ m drums.  If for

example offices require four voice/data connection points, then installers
20 will in all likelihood 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 Pair (SFTP) has been developed to meet these increased demands.
With such cabling, each twisted pair conductor is surrounded by a layer of
aluminium foil. All the pairs afe then covered by a further layer of foil
and then a braided shield 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 is 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 if
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 pair cables pulled in by hand = 75N
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desired amount of stress or tension is exerted on the cable being pulled,
thus preventing internal damage to the cable. Different metal pins are

available dependent upon the break point required.

25 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 barrels 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

30 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
35 installation adapted to break when a predetermined force is applied.

As stated above, the type of cables to which the invention is
particularly applicable can be extremely fragile because the precise
positioning of the conductors within the cabling sheath is typically

40 important. If the cables are over stretched (i.e. the predetermined force
is exceeded), then the cables are likely to become damaged. The linkage

or cable pull of the present invention decouples when the predetermined
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precise. One conveni ent way
In a preferred embodiment the magnetically attractable portion of

the second component has a controlled contact area with the magnetic

a

25 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 possiblé-fof;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

30 easier in practice to machine the magnetically attractable 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

35 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
method because the magnet may be less easy to machine, and changes in the

40 shape of the magnet affect both the contact area and field strength.



is to configure the surface profile of the magnetically attractable 35
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prOVI(je a 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

25 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. The more material
rhat makes contact with the magnetic portion of the first component the
greater the force that is required to break the linkage. In one

30 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.

In a preferred embodiment, one of the components further comprises
35 first attachment means for attaching to the cable, and the other component
comprises second attachment means for attaching to a pulling rope.
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
40 twisted during installation. Preferably the first and/or second
attachment means includes a pivotable loop onto which the cable or pulling



conveni ent way of controlling the contact area by adjusting the spacing of
the crenellations. in a preferred enbodi nent, one of the conponents further
conpri seswo3B/iimst attachnent nmeans for attaching to thepcaldmnioand the

ot her conponent conprises second attachnent means for attaching to a
pulling rope. 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 3ecorri flﬂae4@a§ wost&didug) Ren ks taddeatd ONenbl @Ee«&_aﬁlsyﬁémﬁih?ta@gld/ or
secon att ment_. me VO onto ich the cable or
pul i ng WD %%‘)‘83525}?5 %Ci?‘/ 8%85#‘8?2913319 r%%? ?aéa%g%proprl ate) can be

fastened. This provides flexibility and reduces the risk of bendi ng damage
to the cable. |trowwill e amnee:gtéaiastdedhatmahe ttlodetagices ariwésa tdaaticulpardabdal ar
cable 5 cancaa Hfl:sdsaaﬂd Wilh @pﬂb&ﬂyl YaMAB¥pHRBENARBH tHROBydd8xrtiapee Qinacald €
and the number of 8%121' &> edeg n%e QQS! heéx agmfe§hge E%%gné Ql ﬁé@en%gén

have been g|ven I'n grou Section. erefore one o

conponent s Qiﬂf"entlﬁetﬁﬁd‘ﬁ’é’l‘%oqnidnﬁ%@émh efRI=e5PY iRE| Ad &b t“ﬁ’ef%{??ﬁﬁ‘ﬁ‘fté‘ of
Sub- conponetite nagnealé cvinkagd arefrmblpyinghsidser Subcdiponéntottdraenprtovi des
a magneti ¢ hQodldehb@gédnint Oby GhbtRiepliv-bi@ghb dhatvga@maéw al M&yneenponent s.

| ghe prefSired SIDORIITERL o kDS IRRELLG, kAR L SRl gd Wi Lh 2 set

of sub-conponents areinterc e1nto th nkage. Each

sub-conponent is calibrated to provi de a different pr edet erm ned breaki ng
15 force. For exanphe prefertddnkeipdinent, behes ppgidtad Linkhge igi sunpfliehwagh a
di fferent sddh- 60RRBNEMHPSneRE thed 22aChHtefcHaRgesrAbl i@ tRadsSniRRLI ared i n

the backgrqupd, &%85&99 Tgaﬁbbxté@é&qimsm '&ffgb&;tepkéd&@mﬁubb&g ent

wherethe predet rmned for s 5 § % 8 X 1QON(no

t her edet i fred "PHrE8™PLe prraf eriabrye fot B PEPRIAGH 26 Ny . lEo"fnt WA be
appr eci at ediif hettent heulhremprtienhs | wngofor] parlt efl the cHbseg praedk seentioned in
speci fi cat iunaSbatkgréiial samscaummeis oy sap-ctoapameal share igossd bl e.  Because

one sub- conpgn %oﬂ@lyt Qrﬁ?§éjt§1telﬁrlgd§gerfm9£e@@9££@ is du;l §né)qg§|'}%ll\leané %et he

l'i nkage to be used fering Ins tion scenar i a SO

pace with rfSw jcf)é)yellﬂﬁ)tr?enflée e %te@%dl clenﬁusqr?yeragg}’ Balpie tﬁanf zﬁéﬁa
newt@nd noré Vidgbtearpabriatisdcthnds thy dhverdiien s aPt Illﬂétﬁp’o%l%‘leée tRyecise

manuf act ur espacsfikrs cDsRROAEMItHART £y Wiriber A& gUP} @mboante heres ecosidhleonponent

under a SL“éé@éﬁéé bﬁ@vé%bt@$ﬂbonent may be substituted for another, it is possible
for the linkage to be used in differing installation scenarios and also to

keep pace with new developments in the cabling industry. For example, if
25 a new and more fragile cable becomes available 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 with reference to the following

drawings:

Figures 1 and 2 show 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 compomnent 20. In
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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 is not dependent upon consumables such as replacement
broken metal pins and has few moving parts which are likely to require

25 substitution. It is consequently extremely robust. The device therefore
typically represents a one off cost to the imstaller. Further, the loops
and swivel pieces are preferably made out of a lightweight material such
as aluminium and the two principle components ére also relatively
lightweight. It is therefore possible. to manufacture such a device

30 weighing under 200 grammes in total. This is advantageous because it
means that it cannot damage the cables when it operates (i.e. if it falls

on the cables when the magnetic contact is broken).

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

35 attractable components, each one designed to decouple from the magnetic
component when placed under a different level of stress. The magnetically
attractable component has an outer 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
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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 magnetic component
which makes contact with the magnetically attractable compoment 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 desirable.

Preferably the device ig stored as is shown in figure 1 with the two
35 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 is that the swivel

pieces of the device 50, 80 allow their respective component to move with
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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
the two components. However, it is easier 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 invention has been described in terms of its
applicability to SFTP copper cabling, it will be appreciated that the
35 invention is 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.
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1% The , ne |c I| fceCpQ'me rein
the surface prof e ‘é i s aIl t e por 1 on Refs6cond
conponent imaguenifdagly eéftrartable portion of the second component is configured to

provide the comntrolled contact area with the magnetic portion of the first

20 component .

6. The magnetic linkage of any of claims 2 to 5, wherein the first
component has a male connector which is inserted into a female connector
on the second component to provide said linkage.

25
7. The magnetic linkage of claim 6 wherein the female connector is a
sheath of circular cross-section, the male connector being sized to fit

snugly therein.

30 8. The magnetic linkage of claim 6 or 7, 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.

9. The magnetic linkage of claim 8, wherein said rim has a controlled

35 contact area dependent on said predetermined force.

lo. The magnetic linkage of any of claims 2 to 9, wherein one of said
components further comprises first attachment means for attaching to the
cable, and wherein the other of said components further comprises second

40 attachment means for attaching to a pulling rope.
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