‘1 SEALI NG CABLE JUNCTI ONS The present invention relates to the &a\ pﬁj&)%c\\\_\_
cable junctions when it is desired to forma gas-tight encl osure around the
s jungtion, and when the neans for supplylng t hat enclosure is an envel ope of
e

"heat shrinkabl € material. The present invention relates to a nmethod of

sed ng such a cable junction, gnd %Igo %8 g ggéiﬁg Egr use in such a
met'hod. The present invention na I n the sealing of
branch junctions of electric or comuni cation cabl es. Where two or more
branch cabl es emerge froman enclosure in which they are sealed, there is a
probl em of ensuring sealing between the cables as they energe fron1one si de
of the junction. The problemis, of course, that as the material formng

t he envel ope shrinks, it will tend to draw apart fromthe vol unme between
the branches of the cables, and will not readily seal or bond to it. This
probl em has been nmethénptriéeepastinwendiqirgldtagetterthdesgalengab folcablie
heat - shri nkabl e envel ope between the branches t.o form an indented
conformati on wusbtisnsowbielnl \ithelsd desited cto pfarn| saghstntightt leacidssare v
S 2 stable after each shrinkage treatnent (usually heat- shrinkage).
Thus, the cligreesdstbet Jancdridancienst when nehernesns of draguapaying Apat

exanpl e of such sealing of a
i enclosurg is an envelope of heat shrinkable material. The

present invention relates to a method of sealing such a
cable junction, and also to a device for use in such a
W, ' method.
The present.inyention may be used, for example, in the
sealing of branch junctions of electric or communication

cables.

Where two or more branch cables emerge from an
enclosure in which they are sealed, there is a problem of
ensuring sealing between the cables as they emerge from one
side of the.junction. The problem is, of course, thaf as
the material forming the envelope shrinks, it will tend to
draw aparf from the volume between the branches of the
cables, and will not readily seal or bond to it.

This problem _has been met in the past by clipping
together the .material of the heat-shrinkable envelope
between the branchgs to form an indented conformation which

is forcibly held by the clip at least until the assembly is



cable junction is shown in Figs.-1 to 3 of the acconpany- ing draw ngs.
Referring to those figures, a cable junction 1 has branch cables 2,3 ,
extending fromone end 4 thereof. The branch junction is surrounded with an
envel ope 5 of e.g. heat-shrinkable material, which normally includes a

heat - shri nkabl e outer |ayer and a fusible i ”ner | ayer. \When heat is applleg_
to the envel ope 5, the s|eeve shrinks radially inwards and its i_nner

surface fuses Bbabie cafteFuRashn shmbrkpeesctTeauent Adugu §ét}s>’sea‘eat"

above, in order to preyen t parts of the envelo e surro di n
branch cabl es $"5hB ggFSO n&@.u apaft © tlé VRS i i 6“?’% 5?e(‘i?‘ov‘l@ﬁe

the free end of ,the ?vetoopsf?aetapm theybr ageh aigb'o%s dach semn i

has a pair of Genrera par a €gs ‘7 connéc oget her con ectlng

part 8. Fig. 2, tﬁﬁ u'?acr{i‘lro% dféaéhobﬂwlhh%‘ g2ds 1 93 §h3f‘C't'h'% Y o fieny -

envel ope 5 toge det ween t he branch cabl es 2,3, an 3 shows the

general shape %gt he-asahh s' n mrf%zqgtn@ lto HhosE Iﬂqg@me% mmebmweﬁxncuon
resistant material, sot it is not affected by the heat used to shrink

the envel ope. Ihh&sarumgmeeabhas Phe adutRnddee thedn t &ee pants 4oftHdweof .
envel ope 5 between the leg 7 of the clip will be fused together at a region
9, so that theThei pfamadn [enceioncdionsarribandedl wibtsh besn drovekapbei 6 of
desired. However, it can be seen that gaps 10 are forned 3 between the
region 9 and t Begbr drrst valbt takable sateardialoonphicle aoginalgdy singludes a

achieved. Furthernore, if the clip
heat-shrinkable outer layer and a fusible inner layer.

When heat is applied to the envelope 5, the sleeve shrinks Q;j
radially inwards and its inner surface fuses to the céble
junction, thereby sealing it. As diécussed above, in order.
to pfevent the parts of the envelope 5 surrounding thé
branch cables 2 énd 3 from moving apart, a U-shaped clip 6
is fitted over the free end of the envelope, between the
branch cables 2,3. The clip 6 has a pair of generally
parallel legs 7 connected together by a connecting paft 8.
Fig. 2 shows in more detail how the legs 7 of the clip hold
the envelope 5 together between the branch cables 2,3, and
Fig. 3 shows the general shape of the c¢lip in more detail. \—)
The clip 6 is made of heat resistant material, so that
it is not affected by the heat used to shrink the envelope.
This arrangement has the advéntage that the parts of the
envelope 5 b'e_tween the leg 7 of the clip will be fused
together at a region 9, so that the clip 6 can be removed
once the seal has been formed, if desired.

However, it can be seen that'gdps 10 are formed



I's not placed so that its axis of symmetry coincides with the axis 11
joining.the centres of the branch cables 2,3, the size of the gaps 10

= may ,be increased. A further problemis that the envel ope material is
greatly deforned at the region 9 between the legs of the clip, and there is
theefisk that it may crack. Therefore, Art her arrangenent that has

af
b dis t i d haped i t within.th , hown i
fiénbg;ég :f Egbﬂaei%%’&fiﬁ%"ﬁgero%%ﬁg§ " ang ﬁéwﬁ%@gm Cail &S Zﬁgﬁﬁipéo fs’:tﬁzlr&?
S | A | :
20 is fitted bée n\%ee%g? ﬁgeg%irgﬁ%hfgg ?ésggr,?gsVé&Thi%&?%%ee%?ogB’hég Zhe, 415b

recesses 21, 22 g g Q%,%iel\ﬁe st&t‘fﬂpe[@nfbs CQJ?ESSV% %y%%ﬁlng&Pﬂ'&fl&% WERAS

24 for heating the material of e I nsert 20. en'the envelope 5 1Is
heat - shrunk arghdak e BRARGLMAMY Ghel, Gent s | BBCthe2Bdan i S@abEaL €d ,BY
the heating neans 24, and thereby the insert 20 is sealed both to the inner
surface of thecwavelicpe bf atile alga®st 010handy abeh LRbreased3. Hanevakrtheli s
arrangenent has the di sadvantage that a | arge volunme of material is
necessary to fprobldme issehtat?0;heanenvébopé ometéhtahedisi ngrewaly &d4fowaedbe

an "active" neans such as resistance wre. The overal |l dinmensions of the
junction are é@%otim®rnegion| 9r petweran thrailegsowfddd yckir, syrd ehhereFigs.
1to 3. 4 The present invention seeks to provide a satisfactory

the risk that it may crack.

Theref&re, a further arrangement that has been
proposed is to provide a shaped:insert within the sleeve,
as shown in Fig. 4 of the accompanying drawings. 1In that
figure, thé envelope 5 and the branch cables 2,3 are the
same as those in Figs. 1.to 3, and an insért 20 is fitted
between the branch cables 2,3. This insert 20 has curved
recesses 21,22 which receive the branch cables 2,3 and also
contains means 24 for heating the'material of the insert
20. When the envelope 5 is heat-shrunk around the.branch
cables 2,3, thé insert 20 is also heated by the heating
means 24, and thereby the insert 20 is sealed both to the

\J L inner surface of the envelope 5, and also to the branch
cables 2,3.

However, this arrangement has the disadvantage that a
large volume of méterial is necessary to form the insert
20, and therefore the heating means 24 mnust be an "active"
means such as resistance wire. The overall dimensions of
the junction are alsb.normally larger than that provided by

the system of Figs. 1 to 3.



seal wth an arrangenent which is nore sinple than that of Fig. 4. It
proposes a nethod of sealing a cable junction, conprising: positioning,an
i nsert between the first and second branch cables, the insert having two
insert parts each conprising a flange of heat conductive material and a -
bl ock of heat fusible material, the two insirt parts being positioned sés,.
that their blocks are adjacent each other; attaching each insert part to-a
correspondi ng one of the first and second branch cables with the bl ock of
the insert parts between the first and second branch cables the flange of
one of those insert pha!prelghR0 dR/AiIRh QA kY pPobilel b SatiiFaeiory

cable and the falnge o e other 1 nsert part being deforned concavely to

the other branchggap! @§ithUBRO W ¥angehient wHILH &L oks a8LhpTabkRanoithibhe of
junction with a heat-shrinkabl e envel ope; and shrinking the envel ope around -
the branch cabl epigy ihe arplgrepdss & diethiod tOf 888LiAG! BoBablehgainclivm,
causing the fusion of the material of the blocks. In a second aspect, the
present inventi ogomppisiag:a nethod of sealing a cable junction,
conprising: positioning an insert between the first and second branch :
cabl es, the insert haposjtioningstarmndnsesdr tbeptweesohe sfigstwand asgeond
of heat conductive material and a - 5 block of heat fusible material;
branch cables, the insert having two insert parts each

K]

comprising a flange of heat conductive material and a block

of heat fusible material, the two insert parts being
positioned sb that their blocks are adjacent each other; ‘;)
j attaching each insert part to a corresponding one of
| the first and.second branch cables with the block of the
insert parts 5etween the first_and second branch cables the
flange of one of those inseft parts being deformed
concavely fqlthe first branch cable and the falnge of the
‘other insert part being deformed concavely to the other

branch cable;

surrounding first and second branch cables of the
junction with a heat-shrinkable'envelope; and o ‘;‘

-shrinking the_envelope around the branch_cables by the i
application of heat, the applicatidn-of heét also causing
the:fuéion of the material of the blocks. o

| In a second aspect, fhe_present_invention provides a

method of sealing a cable junctiqn,.comprising:

positioning an insert between the first and second
branch cabigs, the insert having at least one insert part .

comprising two flanges of heat conductive material and a



attaching the at |east one insert part to the first and second branch
cables with the block of the at |east one insert part between the first and
. second branch cables, each flange being deforned concavely to a
correspondi ng one of the first and second branch cabl es; surrounding first
and*second branch cabl es of the junction witls a heat shrinkabl e envel ope;
and shrinking the envel ope around the branch cables by the application of
heat, the appli bdiockn off hesttt falsibleawsteritdls f usi on of the material of
the block of the at |east one insert part. The block in both these aspects
may be a sinple rect @ffdchinthathe BYt leasts emeoipsersitbipanty tavéheprfirst
conpl ex shapes in order to provide a sufficient amount of material. In
order to provi d@nshSesona hrpnehycabdef sl the dlagk wHdhe jat jleast one
preferable that the flange has a tongue projecting_therefrom which extends
into the bl ock. 1nsﬁ¥torEgFttc9%eé\/et§§t ifsilfré& oR%d p FRFARG obrapehpicahlasy

mmt ori &l passes ST IBREE. AN, AATOTIG EOREAIRIY Gy CORTATGRLAG One
Cenai t1ve. pai nt PAIHFEh SR B8 ST en BARRy SIS cached the_ desi red
ter_r_pe_rature. In Orders&r‘l'cj\ﬂ{ailﬂgt_ a&ﬁ:&k}e 3&9' 'é@drﬁ' -BE'apEﬁt cab?és of the
junction wifh a heat shrinkable envelope; and
shrinking the envelope around the branch cables by the
K/ application of heat, the application of heat also causing
the fusion of the material of the block of the at least one
insert part.
| The block in both these aspects may be a simple
rectangular shape, but it is also possible to have more
complex shapes in order to pfovide a suff;cient amount of
. material. |
In order to provide satisfactory heat conduction into
the block, it is preferable that the flange has a tongue
projecting therefrom which extends into the block. In
order to achieve satisfactory bonding of the block to this
tongue, the tongue may have through-holes therein through
which block material passes, thereby securing the block to
the tongue. A further possibility is that the tongue bas
heat sensitive material (e.g. heat sensitive'paint) which
displays when the flange has reached the desired
temperature.

In order to facilitate the application of heat



thereon, the flange may conprise projecting portions which extend in both
directions perpendicular to the longitudinal axis of the tongue, the ,

fl ange and the tongue form ng génerally a T-shape. A further p035|b|I|ty
is that the projecting portions are wargged concavely along ‘its e
direction of extension to the corresponding branch cable. In a third %ﬁ,
aspect, an assenbly for sealing a cable Junctlon conprising: an insert

posi tioned betwegRefbbil e FAHY: MA) CompPlss gioseetiﬂacbb%io %e which
insert having two inserf{ parts, each conpr|3|ng a Tl ange of "heat -conductive

material and a bapgénaf 1Hepbthuaibbetibhs’ parpehddchd@ar A%ethePAdnyittidithal
positioned so that their blocks are adjacent each other; the flange of one

of the insert paskssbefig tihef otonduepncehe! VEXanddeahidr sthéramrkgwblﬁomdag
the flange of the other insert part being defornmed concavely to the other
branch cabl e; angemehailyslha i ikabapeenvehofurtherdposeibidaty dxbl thatatthe
| east a part of each of the blocks being within the envel ope. 5b In a
fourth aspect, thaoﬂmgl npertiongr AnecyarpPadscspneaRelyecapringga its
cabl e junction conprising: an insert positioned between first and_second
branch cabl es ofdiﬁecFEﬁEtPSnexFﬁﬁsFﬁ§eFP ﬁ&?lﬁQrEPsPQR§Pn6hPIPH§EWFﬁE%Q°

Prgrlep?afwo fl anges of IRe%t %ggg Ctals\peecn't?t egll_lalasasnd 85‘ osfearﬁ_ at fu3| bI

junction comprising.

an insert p051tioned between first and second branch
cables of the junction, the insert having two insert partsﬁ.)
each comprising a flange of heat conductive material and a
block of heat fnsible material, the two insert parts being
positioned so that their blocks are adjacent each other; -

the flange of one of the insert parts being deformed
concavely to.the first branch cable and the flange of the
other insert part being deformed c'oncavely' to the other
branch cable; and

a heat shrinkable envelope around the branch cables,
at least a part of each of the blocks being within theg

envelope.



" each flange of the at |east one insert part being attached to a respective

one of the first and second branch cables with the block of the at |east

. one insert part between the first and second branch cables; and a heat

shrinkabl e envel ope around the branch caljes, at |east a part of the block

beiw#y Wi t hi*n t he envel ope. One difficult qM th the present invention is

ensuring that SﬂgfbCfSGitHGQE?é§F9OﬁﬂécéféséﬁiOiEGSnQEBﬁkg}BGﬂhéEea§'ange-
n 0 I mt he

it has been fou that this p emacts as a | to the size of

bl ock that a8BY¥mbEyCPEPCELETiRG a”¥a91¥eﬁuﬁééﬂgﬁwc?ﬂéri?iﬁ%?auses probl ens

when the branch cabl es havé a large dianeter. reason for this is
that for such | ghgensabtepositdbhédapethben’ £PI8€Kanat 86E8hda"HELNER
provided in order to fill the spaces within the cable. For |arge cables,

the use of cablesnofrtheajunictsogenthel insept hRatingi &bt leasd onee are
needed. Where there are three or nore insert parts, only the outer two need
be securedinhsetrthepartinbavingl two filahgeghoftheatatondpotivel materiaklure

ot hers provided that their flanges are positioned so that they can be

heat ed satamfaatblotk. ofisheatnfusiblie materialthere is normally a tongue
extending fromthe flange into the bl ock which conducts heat into the
interior of theeafbcklangenf the atoleast puei pheerr PauktReing the bl ock
~this heat nust then be conducted throu the block material itself.

h
Wien the vaFtAghed tRcapresrertive ope ff sthe tikshdeei 88CARY be

branch éablgs with the block of the at least one insert
, part between the first and second branch cables; and a
o heat shrinkable envelope around the branch cables, at least
a part of the block being within the envélope.
| One difficulty with the present invention is ensuring
that sufficient heat is conducted into the block from the
flange. it has been found that this problem acts as a
limit to'the size of the block that may.bé connected

to any given flange, and this causes problems when the

branch



Rt R oo - — e r——— e e .

insufficient to nmelt the edges of the bl ock. This is particularly

I nportant since it is those edges which first encounter the shrinking
envel ope, and therefore should be nelted first. Therefore, in a further
devel opnent of the present invention, the block has a central region, at -
| east. a part of which has a first thicknessg in a direction per pendi cul af=£-
to the flange and the tongue, "and outer regions on either side of the

' t Beanbene.of THae tangmie ad thes fiangrie

’

central region GiAed HaRFtd ONalg

which are thinner than the centra? regi on. Since those outer regions are
thinner, they peguigieh asrditalades (Bdridedhoantl b BUbéRbhetsLL Tt bG8t
of their width and thickness. they 7 wll be able to deformw th the

shrinking of the rnsiiged Phebedak o tfitl rephealspaegisorwiitisiel fthascable.
central thinner part, since it is not necessary for there to be a |arge
vol unme of mateFoal ldirgectdabbes yethet heebodndiwecabisert Thasts sipagenenhilyy
true when three or nore insert .parts are provided. To increase heat
conduction f ur tiedr suftfiicsienty+ tand peeee bree tpeededudeWonre othappeare three
col | apsi bl e heat- conducting nenbers (e.g. neshes or foils) in the blogk.
The heat condu®r MPnfeHREYRY RERDtHyORbAGERE | OREGFt FYA RRRIpPEcRECUred to

(particularly to parts renote_fromthe tongu and thus enabl.e ea nmel ting
. of the block. N&emdtT8nch h_ﬁagpﬁéks gt Wr}?ngér?‘spgﬁ'ts(c’s)pc’e%&letf% oﬁ%vﬁ?ﬁl‘?e
! of the tangenrg%hgggmgr Qigéggth%%l¥fg¥# flanges are positioned so that

they can be heated satisfactoriiy;

As mentioned aBove, there is norm?lly"a tongue Q)
extending from .tﬁe~ flange into the block which conducts
heat into the interigr of the block. .Howeve:; to melt
perifheral pafts of the block this heat must then be
conducted fhrough the: block:_matéfial .itself. When the
% | volume df the block is large thié heat conducﬁion may be
insufficient to melt. the edges of the block. This is
particularly important since it is those edges which first

encounter the shrinking envelope, and therefore should be

melted first. Therefore, in a further development of the
present invention, the block has a central region, at least
a paft of which has a first thickness in a direction
perpéndicular to the flange and the tongue, and outer
regions on either side of the central region (in a
direction in the plane of thé tongue and the flange) which
are thinner than the central region. Since those outer
regions are thinner, they require less heat to soften them,

and by suitable selection of their width and thickness they



B

cables, and therefore will be conpressed as the shrinkable material of the
envel ope bends to conformto those tangential |ines. The bl ocks wi ||
preferably be formed with the material of slightly higher nelt-flow.index
~and l.awer nelting point than the heat-shrink envel ope material and the
pohﬁnerrc sheat hi ng of the branch cabl es. his is to ensure that when the

heat shrink maeiabeshnls dif JAANPTy AUl Ik (0 APRLLEALEORLY diRAN1oddle

bl ocks of the Insert parts wll used and are therefore capable

bei ng def or medppyrbhgp3Hhr i BkeNdefR¥8hOPEgionThesbht hRG @f cleh&® ddIsalHidiadt S
may be preceded by the application to the surface of the branch cables of a
| ayer of seal aparoqt @iindde i flentiiscalott onébessatyt Ferbl cickse Oftot e | BSAIdrge
parts. This | ayer woul d be bonded to the branch cabl es by applyi ng heat
prior to the fvolumg oéft mntiensial pgarestly | hetheennayhehdatanshr eqpbesd
during the shrink-down process only to fuse the insert parts to-the bonded
seal ant, rat heFhifadst ratticwardy htewe rvhanr éiree hduehe BRsER tnotantisal
to the branch cables. Were the block material is a standard heat-fusabl e
resin, the ini®Fal PEPHEASAoNns of the bl ock shodl d be |arge enough to

roj ect beyond .the theoretical tangential _|ines, di.scussed apove
Povever, 1t is postPblERErsess Retd pSARfBFELohsdiis thatn Ahs Hh EATSHAT

configuration which .dpes not extend beyond the theoretjcal tangenti -
| i nes, but whi%ﬁsisslbex%anggd,f’b?eiugreab?é%eduroirng&t reéstﬁqﬁlifﬁ%%ffhe eat

envel ope. _ThechgﬂEU%gSinFeinﬂ-‘Iré h?e%?“&és%éé‘e@rs%ls) in the block.

o The heat conducting member(s) improve conduction within the
~ block (particularly to parts reiote from the tongue) and
thus enable eaéy melting of the block.

Normally, the blocks of the insert part(s)'extend
outwvardly of the tangential 1lines jéining the branch
cables, and therefore will be compressed as the.shrinkable
material of the envelope bends to conform to those
tangential 1lines. The blocks will prefergbly' be formed
with the material of slightly higher melt-flow index and
lower melting point than the heat-shrink gnvelope.material

W, and the poiymeric sheathing of the branch cables. This is
| to ensure "that when the heat-shrink material starts to
recover during the.application of heat, the blopks of the
insert parts will have fused and are therefore capable of
being deformed by the shrinking envelope. The fitting of
the insert parts may be preceded by the application to the
surface of the branch cables of a layer of sealant material

identical to that of the blocks of the insert parts. This



that, in the absence of the envelope, it extends beyond the theoretical

tangential |lines, but since the envelope will Iimt such expansion, it can
be ensured that the expanding nmaterial fills the entire space within the .
shrunk envel ope around the branch cabl es. A suitable material for making-.
such an- expandi bl e bl ock for an:insert part 8wuld be ' ’ \:é

di ni fr osopent anet ayl ene tetram ne (DNPT), although sone i nor gani c

carbonat e/ bi caLhgeat eosalt deabdnaieldertcorth@nibreaah cablenzy appllyhygrbheade
compounds could also be utilized. Enbodinments of the invention will now
be described, byiwmay tof thanfligtinig hof eftlieenimsentt Rargsconpdnyitigis way,

dr aw ngs 9 in which: Figs. 1 to 3 show a first known systemfor sealing

a cabl e branchhpefictisonreandriedy cduringdyiseephadskripes; Frecess sy ato

second known arrangenent for sealing a cable hranch_ junction, and has

al ready been dEYERi Pd® IRFErE PAGES 9i Fhe AARRdefeadfnhn TASGT pEREn

S,accordingtoth present. i nvention for _segling.a cab branch junction:
B oo 6 shows t 1B AGEREaREn et FRAUIFaRe S Forq, ther bARak MAVRATET wb°
branch cables; Fig, 7 o] _ insert parts and two branch cables of Fig.
6 enclosed in ﬁﬁghPFﬁk’;EI \éggt%\ggl'ope; Fig. 8 shows the insert parts and

branch cabl es of FigpefeW {ie t BRoBRYEIHRE B4 Unk 19 bllnkh?d KOSL1FQBable
resin; the initial dimensions of the-block.should be large
enough to project beyond the theoretical tangential lines,.
as discussed above. However, it is possible to use. an u
éxpandible insert which has an initial configuration which
does not extend beyond the theoretical tangential lines,
but which is expanded, preferably during the shrinking of
the envelope. The eventual size of the block is then such
that, in the absence of the envelope, it extends beybnd the'
theoretical tangentiél lines, but since the envelope will
limit such expahsion.'it can be ensured that the expanding
material fills the entire;space'withih the shrunk envelope
around the branch cables. A suitable maﬁerial for making
such-' an expandible block for an insert part' would be
dinitrosopentametaylene tetramine (DNPT), although some
linorganic éarbonate/bicarbonate salts an§ other organic
azo, nitrozo; and.hydrﬁzide compbunds could also be

utilized.

'Embodiments of the invention will now be described, by

way of example, with reference to the accompanying drawings



Fig. 9 shows a second enbodi mrent of an insert "‘part according to the
present.invention; Fig. 10 shows a perspective view of the insert part of
;Fig., 9 fitted between two branch cabl es, and enclosed in a shrinkable
envelope; Fig. 11 shows a detail of the insgrt part of Fig. 9; Fig. 12
shdws a cross-sectional view of the arrange? nent of Fig. 10, prior to
shrinkage . of the §R¥§Lope; Fig. 13 shows a viewsimlar to Fig. 12, but
after shrinkage o e envel ope; Fig. 14 shows a viewsinmilar to Fig. 12,
but in which the inggpl partediag DRED FOHiWAD kddh d9sE8PVEo2NQLRSng a
- enbodi nent of an insert part 10 according to the present invention; Fig.
16 shows yet apgbherprBseht joacitisaGoedintake W@ cRESS DRlen AU iYEG;Fi 0.
17 shows a cross-sectional view of the insert part of Fig. 16; Fig. 18
shows three insert pagtsiagshdheva ideddnd HopwsSabrangdmbatweer iswalimnanaeh
cables; Fig. 19 shows a cross-sectional view through the branch cables
of Fig. 18, prcebléeobshnchkdgecefionheasdvbhspelraadyFbgen?desitavided ;
cross-sectional view corresponding to Fig. 19, but after shrinkage of the
envel ope. A first eFRb&di fenishowsesantflirgly cpuppddmept t®e an insert part

according to the present invention for sealing a cable
branch junction;
Fig. 6 shows two insert parts as illustrated in Fig. 5

fitted between two branch cables;

~ Fig. 7 shows the insert parts and two branch cables of
Fig. 6 enclosed in a shrinkable énvelope;
Fig. 8 shows the insert pgrts and branch cables of
Fig. 6 with the enyelope shrunk tp its final position;
Fig. 9 shows a second embodime;xt of an insert part
according to the present invention;
Fig. 10 shows a perspective view of the insert part of
Fig. 9 fitted between two branch cables, and encloseé in a
shrinkable énvelope;
Kw/ | Fig. 11 shows a detail of the insert part of Fig. 9;

Fig. 12 shows & cross-sectional view of the arrange-~
ment of Fig._lo. prior to shrinkage of the énvelope;

Fig. 13 shows a view similar to Fig. 12, but after
shrinkaée of the envelope;

Fig. 14 shows a view similar to Fig. 12, but in which
the insert part has been modified;

Fig. 15 shows another embodiment of an insert part



present invention will first be-described with reference to Figs. 5 to 8.
In this enbodinent an insert for sealing two branch cabl es conprises two

i nsert parts 30 generally in a T-shape and including a flange 31, one such,
insert part being shown in Fig. 5. The insert part 30 has a T-shaped
flang€ 31 of heat-conductive material, e.g.18lum nium which is connected at
its gentral ‘position to a block 32 of resilient material, e.g. a

t her nopl asti c agteordahgsutoh the polesHrdty |ianssnt{dii0) and associ at ed
copolynmers of either polyethylene or PVC, through a tongue 33, the free end
of which tongue 33 Figenilédddviam ydte anaieSAnsatte FanhgeeSIrding to the
relatively thin and so is deformable so that the flange 31 can be deforned
concavely to t heegablte invemdigingck 32 may al so be thin, although its
volune is determ ned by the anmount of material needed to fill t he space .
bet ween the envel op&ignd 1he SheHfthac AAES - &L 1 he ViAW et paPes ’t%s?%
branch cables to be ah nag ind seal ed, two insert parts as shown in Fig.

5 are placed bBEF&eRT: fd franch cables, with the pl ane of the insert

parts (ihe plane segh ) n i o Fiecd) SAMATLALed Oob NERBLANTR A 2516

Then, as shown in Fi Ianges T¥ibTare e wwappe around the

correspondi ng_ gag 46 he WARL:P &%x“z?:?cﬁ‘?@aéfbéhat the insert parts are

secured to the branch ca Ies 42a, 42 't woul d al so be possible, of

. course, to wrap thefgfilgangey 43ao4kd ar oePgls bhe elkranial cahlkas tHRaugRb end

| then place the branch cables 42a,42b in the position show in Fig. 6.

© The flanges branch cables of Fig. 18, prior to shrinkage of the
envelope; and | \)

Fig. 20 shows a cross-sectional view corresponding to

Fig. 19, but after shrinkage of the envelope.

A first embodiment, presently preferred, of the

present invention will first be described with reference to

Figs. 5 to 8. 1In this embodiment an insert for sealing two

branch cables comprises'two insert parts 30 generally in a

T-shape and including a flange 31, one such insert part
being shown in Fig. 5. -The insert'part 30 has a T-shaped
flange_31 of heat-conductive material, e.g. aluminium which
, | is connected at its central position i:o a block 32 of
resilient material, e.g. a thérmoplastic material such as
polyethylene, (PVC) and associated copblymers of either
polyeth&lene or PVC, through a tongue 33; the_free end of
which.tongue 33 is embedded in the block 32. The flange 31
is relatively thin and so is deformable so that the flange

31 can be deformed concavely to the cable. The block 32



‘41a,41b may be sinply deformed concavely in the direction of corresponding
branch cabl es 42a, 42b so that excessive heat should not be applied to the

; branch cabl es 42a, 42b when the fl anges 41a, 41b are heated. In either
case;.-the blocks 43a,43b of the insert partg then lie between the two
bravth cabl es 42a, 42b and extend general | y *tangentially of those branch
cables 42a, 42h as 0 In Fi.g. 7. Fig. .7.alsqillustrates that . the width
( di mensi on Di%?%ﬁ%.s%?b%stgﬁgSeﬁlggoPﬁgtlfg §F§ %ﬁ'ﬁﬁﬁé???ﬁ?%ﬁ%?aﬁﬁegke
between ‘the thaplgld Cale LANESRIAR! nlelbdBd 4 | PiRiNGHCsPRERCHLANES tn
42a, 42b. A support neans genera‘%‘-{flynierel3 a cy mdr?cal l#or('rsnpmage of a‘ﬁga{' and

mechani cal | oqaghy&did ddia "Bl &M bAhnSNChasiBes. 12 Netal may be placed to
hold the junction before it is surrounded by an envel ope 45 made of a heat

shrinkabl e materialto Theterstd OpRsdbti pariten ¥ apped stk tBBles to be

i nsert/branch cabl e assenbly and secured in place. The envel ope used in
t his enbodi nrendlignedeartd cosared | otwd Diigersusdrts dassihhewn iwSEigbed are
earlier with reference to Fig. 1. Heat is applied to the envel ope 45 to

cause it to shladedirietappeéy theobtype essanveh foakkes o whth ablsenblgne Ffethe
usual way of applying heat is to play a blow tarch on the assenbly fromits
out si de and bywmxr@rma{tbﬁepgpay §PePhd nphPd@n diic HF i+ ehtistepeeptial

f1.anges 412, 410 of, Lhg SR G BHLS: "HhSh. M Iort i A 1By o OV L d,L0e

41a,41b are each wrapped around the corresponding one of
the branch cables 42a,42b so that the insert parts are
secured to the branch cables 42a,42b. It would also be
possible, of course, to wrap the flanges 41a,41b around the
branch cables 42a,42b and then place the branch cables
42a,42b in the position shown in Fig. 6. The flanges
4i1a,41b may be simply deformed concavely in the direction
of corresponding branch cables 42a,42b so that excessive
heat should not be applied to the branch cables 42a,l42b
when the flanges H41a,41b are heated. In either case, the
blocks 43a,43b of the insert parts then lie between the two
k} . _ branch cables 42a,42b and extend generally tangentially of
those'ﬁranch cables 42a,42b as shown in Fig. 7. Fig. 7
also illustrates thét thé width (dimension D in Fig. 5) is
chosen so that is greater than the distance between the
theoretical tahgential lines 44 joining the branch cables

42a,42b. |
‘A support means generally in.a'cylindricai form made

of a heat and mechanical load resistant material such as



satisfactory heating of the blocks 43a,43b will be achieved to cause them
to fuse. As the envel ope 45 shrinks, the bl ocks 43a,43b wll be conpressed
so as to fill the spaces 46 around the branch cables wthin the envel ope,
45. Of course, where the envelope is elongate, it is not necessary that-
t he bkocks 43a, 43b extend over the full lenggh of the envel ope 45. ‘Provi dée
that {t e spaces 46 are filled over at |least part of the length of the N
envel'ope 45, thegalatmafadeér plaeald ngoofhdhe hhenchusebies 4kefdd wit | ibe
achieved. The result is shown in Fig. 8, in which the block material 47
fills conpl et esyrrbansiesicebyi tdri nenkelepeec| bpemsSe ofhe rbeakt sksrinkabhey
ways, simlar to that known fromthe system described with reference to
Fig. 4, but itmatet3adhould be noted that it has not been necessary to
provi de active heating of the block material, and thus the nethod of
production is sinpl Thied.eByed@Pabl 85chdisce tdFe BheWFRRP PA &T 2HE DI ddke
43a, 43b that material _wll fuse ﬂgen t he grveloge 45 | s heat ed, causingg't
to fuse and selPB8TEABTERGP-sCARYE [ B8 SERPHYopRDY ARSWERS lfaP W over EBC
with the material that wll, fus nd set - with the bl.ock material:; thjis my -
for exanple, b8PXeL8RE; H§es 1|’Ftaltq°é" |salem% gg‘ﬁ%’é’l mey % & rf’soenr‘fenﬁ;a "e'??ial °n%t .
a tape of Tusiplg,malerial BOURdRLAMIRUNG BN GPPh S5 etleRh BN % P! AiIED
junction is totsJ ghpgfngl. Tﬁggengbgjnenf of Figs. 5to 8 may %e %hrt er &
nodi fi ed 1. Heat is applied to the envelope U5 to cause it to
shrink and apply a compressive force to the assembly. The
usual way of applying heat is to play a blow torch on the ;J
assembly froﬁ its outside and by ensuring that the play of
the blow torch extends to the flanges 41a,41b of the insert
parts, which flghgés 41a,41b are outside the envelope 45,
satisfactory heating of the blocks 43a,43b will be achieved.
to cause them to fuse.

As the envelope 45 shrinks, the blocks 43a,43b will be
compressed so as to fill the spaces HG_around the branch
cables within the envelope 45, " of course, where the
envelope is elongate, it is not necessary.that the blocks
43a,43b extend over the full length of the envelope 45.
Provided that the spaces 46_are filled over at least part
of the length of the envelope 45, then sétisfabtory sealing'
of the branch cables 42a,42b will be achieved.
| Thé result is shown in Fig. 8, in which ‘the block
material 47 fills completely the space within the envelope
45. The result is, in many ways, similar to that known

from the system described with reference to Fig. §, but it



'by form ng the blocks of the insert parts froma material which expands
on heati ng. Then, the blocks need not initially extend beyond the

.tangential lines of the branch cables, but will expand on heating agai nst
the shrinking énvel ope, and so be conpress around the cables. It should
al o be noted t hat Figs. 5to 8 illustrate Bbranch cables of the sane

di aneter, but éhouSdapessinytad ocrdd 0he PhagChotaMernh Heddidd £F Nt o diHRLY S
in exactly the same way. Fig. 9 shows a second insert part, in which the

bl ock 50, of hgetitéshleladih@Sidr tife CPDOEE! @dteRibt®) fdrA0ESUPYthe method
correspondi ng tongues extending fromthose flanges 51,52. As can be seen,

t he bl ock 50 iefdepfodedtbynaipasimplifit@dral |y rectangul ar bl ock parts 53
whi ch are connected together along a central line of one of their faces, in
a 14 direction BEneswitgblearciidiete tof t hhe diakerish of thee bdngks.
It can also be seen that the two bl ock parts 53 are curved away from each
other to give B3#ehdbr shat cwaterinl y widl nEuse awbenc dhes epekoes wh chs

they are to be fitted. The flanges 51,52 of the insert artln%g as shown,
each be gener #FFLER ni CELSLHE: K ftAngESEr apfe S&fset? ﬁgﬁt abIggy and fhe

o oo 200351 el BRIRCAL S LA RLPRLAY LUERLIRE R
outermost when,ifi¢ %l 2R065Plsae HEnY BROCY 1B LLF1 £ 2" ¢his may for
example, be a coating of material identical to the insert
material, or a tape of fusible paterial wound around the
branch cables where the branch junction is to be formed.
The embodiment of Figs. 5 to 8 may be further modifiéd
by forming the blocks of the insert parts from a material
which expands on heating. Then, the blocks need not
initially extend beyond the tangential lines of the branch
cables, but will expand on heating against the shrinking
envelope, and so be compressed around the cables.
It should also be noted that Figs. 5 to 8 illustrate
branch cables of the same diaméter. but it is possible to
K) | i . align brancﬁ.cables of different diaheters in exactly the
same way. |
Fig. 9 shows a second insert pa:t. in which the block
50, of hegt-fusible.resin, is connected to two flanges by
_corresponding tongues extending from those flanges 6§1,52.
As can' be seen, t_he block 50 is defined by a pair of
generally rectangular block parts 53 which are connected

together along a central line of one of their faces, in a



cables. Such heat-sensitive paint may al so be used on the flanges of the
insert part shown in Fig. 5. -As shown in Fig. 10, the insert part of Fig.
9 is positioned between two branch cabl es 55,56 extending froma branch
junction 57, and enclosed within a heat-shrinkable envel ope 58, "with the — -
fl anges. 52,53 projecting therefrom. As showb4in Fig. 10, the envel ope 58 &
f ormgd by wrapping a sheet of suitable material around the .junction, and
then clippi ng dizrefateimredgendngblierpdyailietabte cthps dbrecsion cpFpstind
are also shown in Figs. 7 and 8. Furthernore, in order to hold the branch
cabl es 55,56 i topeuge, abheShue algse W AAFRbEDATaRR BYBuRd oCfeRaRfSaceht
the junction 57. Fig. 11 illustrates a devyel oEgent of the insert gart of
Fig. 9, which P&eal SBTEPH i2wdY e HRPR hEACRPEREEr *8r 8RS & PR2EHFS ©f

devel opnment, the tongue 61 projectiin rom 15 the flange 52 nd al so
the tongue prof82EPH ’“ftl”'orﬁ‘{)h‘é’l‘?l ﬁﬁgch)caI?&\?es §%€%e%§ f"grlr?gd ttg% re%\e to
t hr ough whi ch %hefggteri al of the block 50 extends. In this way, the

bl ock materi al °fs é"l?tdéd to the tongue 61 so that the heat is transmtted

to the block 50 by t $1ls51The w8l tRe Qhse ot PEPt | wagh,i ok bynédn,
insert part descri bg%%wit re ergnég to Figs. 9 t?o 11 will nog’v be descri bed

with reference gla@nFigds geherdi vl 3sind Taf ach, thBe fAlangROSENthé SiNeEyt part

simlar to that described in Figs. 7 and 8, in that the envel ope 58, and

the flanges 51052 pffg. 5, but as illustrated, spots 54 of a temperature-'
indicating paint (heat-senéitive paint) may be provided on
theif opposed surfaces, which surfaces will be outermost L)
when the fiaﬁges 51,52 are wrapped around the branch
cables. Such heét-sensitive paint may also be used on the
flanges of thé insert part shown in Fig. 5.

As shown in Fig. 10, the insert'part of Fig. 9 is
positioned between two branch cablés 55,56 extending from a
branch junction 57, and enclosed within a heat-shrinkable
envelope 58, with the flanges 52,53 projecting therefrom.

As shown in Fig. 10, the envelope 58 is formed by
wrapping a sheet 6f suitable material around.the junction,
and then clipping its free edges together by suitable clips.
59. Sﬁéh clips 59 are also shown in Figs. 7 and 8.

Furthermore, in order to hold_the branch cables 55,56
.in. place, adhesive tape' 60 may be wrﬁpped around them
adjacenf'the junction 57.

Fig. 11 iliustrates a dévelopment of the insert part.

of Fig. 9, which is also appliééble to the insert part of

Fig. 5. In this development, the toﬁgue'61 projecting from



the insert parts are heated, causing the envelope 58 to shrink until it

- has reached a position 62 in which it béars on the outer edges of the bl ock
sparts 53.. Then, conduction of heat fromthe flanges 51,52 along the tongues
61 from those flanges causes. the block maternigal to nelt, thereby pernitting
fuﬁtﬂer’shrinkage of the sleeve 58 with the block material filling the
spaces 63. Thetheesfilanige sBPW(dnd Fa@sol3thé n tehigtle bpp6keBBLREI drdifl the
entirely fills the volune within the envel ope 58 between the branch cabl es
55,56. Fig. 14 fShange a53 kr hewe mdditfs G2 | 6oroédt kbelredak tgardugib3whicht bhe
modi fication, the outer edges 65 of the block parts 53 are thicker (in a
direction perpdiftheRiial ¢6 the plask 50 t¢etendnges In1 B sarmhy hetheonglieck
61) so that there is, nore block material where it will be needed, rather

than between t FR8Efth tappESUSsIsctqunkhe tengye &l $Rcébssr the hast Fig.
15 shows a further enbodi yrent qf I nse art._ according_to the present

i nvention, bei ntgtaé’srﬂj’nﬁtﬁ{:tﬁ o'%’%fabrhﬁ‘g‘iiée&f the (tepsye gél. g In this
nodi fication, the f g gues, _et.c. be identical to those shown
g oandwill TEE §8aLRR0E: o"eadll | PRpGRIORIRY b7, ISR part

he. br anch cabl'ee ShERes e TR or £ TeE T el barUen Photd Afanth-Lamel be

It can also be qririffednith déréPéhcéNBobFapsh 4ablagd nepd npl Pgcthecne

arrangement is Qery similar to that described in Figs. 7

and 8,_in that the enveloﬁe 58, and the flanges 51,52 of

the insert parts are heated, causing the envelope 58 to

shrink until it has reached a position 62 in which it bears

on the outer edges of the block parts 53. Then, conduction

of heat from the flanges 51,52 alongwthe tongués 61 from

those flanges causes the block material to melt, thereby

permitting further shrinkage of the sleeve 58 with the

block material filling the spaceé 63. The result is shown

in Fig. 13, in which block mateéial 64 entirely fills the

volumé-within the envelope 58 betweeﬁ the branch cables
U 55,56. |

Fig. 14 shows a further modification of the block

parts 53. In this modification, the outer edges 65 of the

block parts 53 are thicker {(in a direction perpendicular to

the plané of the flanges 51,52 énd the tohgue 61) so that

there 1is mére block material where.it will be needed,

rather than between the branch ?ables 55,56 where it is

less necessary.
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sanme size, and by suitable curvature of the surface 70,71, different sized
cabl es can be accommpdat ed. Anot her enbodt nent of the present invention

will now be described with reference to Figs. 16 to 20. Thi s .
enbodi ment -is particularly appropriate when the branch cables are s
|l arge, Referring first to Fig. 16, an insertgpart has a block attached by=&
tonggye 81 to a flange 82. The block 80 is preferably of. thernoplastics

material, and the tengue psapflofkangderjrér PeRbBEaRkY tOfo Al a1 DhYEEL Part
can be seen from Fi 3{.1%[1]6,12‘?% gn% 83 of the tongue 81 which is within the

bl ock may be wigdel, Adiaiy dhdBisSsit {Ievénpgor, Sbeihp anavaefgeadion of
bondi ng of the block naterial to the tongue 81. To inprove this bonding

further, througkdoliagse®4 mMpyribe @f OFiged 9n t hdrenth88 ofodifi ¢atipre, 8the
t hrough which block material will extend, so securing the block 80 to the:
tongue 81. Thifddngesi i tangtest hetcunatayonbef ideatdiceids B those gshewn ipt
may al so be noted that this w dening 83 of 17 the tongque 81 may al so _be
appl i ed to the EbodBresedofwidy. n®t pbevidrecrhhedt Hn t aif dpRvof t fiBe

tongue is not so large as to cause it to project beyond the eQretical
tangential |indsif 8 ReRGe-hePBWEYET cabiSesthAS cﬁhebebggﬁﬂ fé(gm?‘lﬁsg. cyyved

the block h tral ign 90, at |east _of_whigh h fi
thi ckness, and ¥tkBGe GRaTa1 Vi ER APEamPnepe I HITY SARAAemcren the

thickness ref%@%egé)£§6f9L£ggtngwgghp%%%ég“ﬁgaﬁéhtéﬁbles. It can also

be seen from Fig. 15 that the branch cables need not be_the
samegsize, and by suitable cﬂrvature.of the surface 70,71, L)
different sizea_cables can be accommodated.

Another embodiment of:the.present inventioh will now
be described with reference to:Figs. 16 to 20. This
embodiment is particularly.aﬁpropriate when the branéh
cables are large.

:Referri#g first to Fig. 16, an insert part has a block.
attached by a tongue Bi to a flange 82. The block 80 ié
preferably of thermoplastics material, and the tongue Z'aﬁd.
flange 3 are preferably 6f aluminiun, As can be seen from

.Fig. 16, the end 83 of the tongue 81 which is within the
.block may be wider than other parts of the tongue 81, to
ensure good bonding of the block_material to the tongue 81.
To improve this bonding further, through-holes 84 may be
provided in the end 83 of the tongue 81, through which
block material will extend, so éécuring the block 80 to the
tonéue.Bl. This is similar to tﬁé function of the slots 62

in Fig. 11. It may also be noted that this widening 83 of



" plane of the flange and tongue, length refers to the direction
parallel to the direction of extension' of the ,tongue 81 fromthe flange

. 82,,and the plane of the tongue and the flange, and wdth refers to
the direction perpendicular to the dIFECtIPP of extension of the tongue
81, ~agai n i'n the plane of the tongue and the flange. Collapsible meshes (or

foil5) 92 whi cghgreoggsgeaf%xﬁgg sp%eaggg}ﬂ'eum fort:h O?gg%g SLlé ! ¥ %fig.

heat and f|l exi ity, are € I'n th ock

substantial l'y ﬁf’” Plrbehdba td¥eatM €RE RARIBI QLK hsft QBQU%ongu@eimﬁB%S s¥2
extend along t ull wdth of the central part 90 of the block 80, and

i ndeed may exteafigbntds t ke tHanser iY deor g e ®lbelyBnhe! the ORALGrt8Rlal
towards the edges of the bl ock. -The nmeshes 92 def orm when the

heat - shri nkabl easgerveali ghhess jeining thenbri&hehpeapdes.of providing the
thinner side regions 91 is that they soften earlier than woul d be the case
if they were the sahke thncheessears fhemcEagrallT.edilm Wlock Hagsaezentral
softening permts the side regions 91 to deform nore 18 rapidly with the
shrinkage of theeierell. a4 sbeaas PartoeoScehich hasrigy. fingt thickoessnal

region 90 itself _has_a thinner e m ddl t her eof as it is
not necessary ?ﬁ%ts%ﬂ?srﬁﬁ?PnﬁoﬂEth§°§ P§Fg§L38PGﬁe o&anB&ﬁ gRPedigent).,
ol d?“e o e ggég%h[‘ég LeBES oA BLBSEYRG! FERha0E 1630 €5 R

plane of the flange and tongue, length refers to the

direction parallel to the direction of extension of the

tongue 81 from thé flange 82, aﬁd the plane of the tongue

and .the flange, and width '‘refers to the direction

perpendicular to the direction of extenéion of the tongue
81, again inlfhe plane of the tongue and the flange.

Collapsible meshes (or foils) 92 which are preferably

made of .aluminium for good 'c.onduction ﬂof heat angd

flexibility, are embedded in the block 80 and (as shown)

lie substantially parailel to the wider pért 83 of the

tongue. The meshes 92 extend along the full width of the

kJ) ” dentral part 90 of the block 80, and inéeed may extend into

the thinner side regions 91, to help conduct heat towérds

the edges of the block. The meshes 92 deforg when the

heat-shrinkable sleeve tightens around them.

The purpose of providing the thinner side regions 91

is that they soften earlier than would be the case if they

were the same thickness as the central region 10. This

early softening permits the side regions 91 to deform more



Figs. 5 to 8 discuss the use of two insert, parts, but Fig. 18 shows the use
of three insert parts, which may be thé sane as in Fig. 16 or 17, or

possi bly as shown in Fig. 5. For very |arge branch cables, four or nore '
i nsert parts nmay be necessary. The three insert parts 100a 100b, 100c ar e~
pl acgd . adj acent each other between the ba8nch cables 101a, 101b,” and t s
flanges 102a, 102c of the outer two insert parts are each wapped around the
correspondi ng adpddayt uﬁrﬂncﬁhea@heiﬁﬁaaelﬁtbthe Elieefvlea.nge‘\l'lmb ad the be
central insert part is not deforned. Then, as shown in Fi 19, a

heat - shri nkabl eeemvefopa 1088 s Wi appde afenhgalharegionh90abl tselD1h a1
and the bl ocks: 100a, 100b, 100c of the insert parts. Heat is applied to the
envel ope 103 af@iRngr(MaTy ar?g‘esii’OZEhEOZblgééS tbhe5aed «t heSeriviel dife 208

to shrink and al so cause the bl ocks 100a, 100b 00c t soften., The hga
iis continued uRECPSEREYsiLRRL sﬁgevﬁ PRI f ’ésrﬁa RE&E Vr?]\Mﬂech°§ éhgk

envel ope 103 con%orns closely to the tangentlal |l ines joining the branch
cabl es 100a, 1098°¢ 1the interior of the envelope 103 is filled 19 with

material fromthe bI ckﬁ ;oo%,}goqnloggre FégchSnﬁlg t?h%\@‘tt;'ea?‘%dsplaggd

83a, 83b, 83c of the tongues of the Insert parts a e defornmed neshes

lyi ng between bRgaledNChraabhesdifilds 1850.bAP3Ea1E80M t e deldidrpdifedfiCor
shape of the blocks, the manner in which better heat conduction |s achi eved

t hr ough Figs. 5 to 8 discuss the use of two ins:rt parts, but Fig.
18 shows the use of three inseft pafts. whieh may be the
same as in Fig._16 or 17, or possibly as shown in Fig. 5. QJ
For very large branch cables, four or more insert parts may.
be necessary. The three insert parts 1003.;00b,100c are
placed adjacent each other between the branch cables
101a,101b, and the flanges 102a,102c of the outer two
inse:t parts are each wrapped around the corresponding
edjecent branch cable 101a,101b. .The flange 102b of the
central insert part is not deformed. |

.Then, as'shown in Fig. 19, =a heaf-shrinkable envelope
103 is wrapped around the branch cables 101a,101b end the
blocks 100a,100b,100c of the insert parts. Heat is applied
to the envelope 103 and alse the flanges 102a,102b,102c¢c to
cause the envelope 103 to ehrink end elso cause the blocks
100a,100b,100c to soften.

The heating is continued until the stage shown in Fig.
20 is reached, in which the envelope 103 conforms closely
to ﬁhe tangential lines joining the branch cables

100a;100b, and the interior of the envelope 103 is filled



" the bl ocks, and the number of insert parts used, the sealing of cable"
junctions described in this enbodinment is simlar to that described for the
ot her enbodi nents, and therefore devel opnents al so di scussed with reference
t o't hose enbodlnents may be used with theignsert parts of this enbodinent.
FoF’exaane . as nentioned above, it is not necessary that the bl ocks of
the insert paritth esdeewxchalefrohethal blloekgt 106f ,008bgn0OIcape.Fig PrHvalied
that the space within the envelope 103 is filled over at |east a part of
the | ength ofshows ehbel cﬂsEds.LOQSat. Bdh.83ci Hffactbey toaaiasy of ithe bimment
cables wll be achieved. M5: 1. A nethod of sealing a cable
junction, coM&ﬁ%ﬁrﬁPdpGBFtﬁﬁﬁQﬂf%ﬂ1W?ﬁ&ﬁ§ Pet hednst hetmeesn thiy Reenel
branch cabl es, he insert ving two insert parts each conprising a
fl ange of he &P hgeet erial and a bl ock of heat fusible mat eri al ,
the two insert parts ei oSl ti t hat r bIo ace

t{-, fow éhe dax ajff?o path o%cﬁ ng o%e o? d'%?’né ﬁ‘?st

each ot her; attachlng each I nSert par corres

and second brapy gﬁb £ Egn ¥ th@‘E‘e?' %‘ﬁto ?J&%c't’l% rt soaééﬁ&%aﬂfe&fnréﬁlgh

first and secon ranch ca es t he f ange of one o ose Insert parts

bei ng def or mgd £Lonaavaly, t ardde thie ShuEBéBCfbea@n%e&ﬂﬁ pletlsl aggea0f the
ot her insert part being def or med concavely to the other branch cabl'e;

surroundi ng fsgadtinghosecapllebjanchionbl deseiribled jimNaHid enbddibment is
heat - shri nkabl e envel ope; and
similar to that described for the other embodiments, and
. therefore developments also discussed with reference to
k“j those embodiments may be used with the insert parts of this
embodiment. For example, as mentioned above, it is not
necessary that the blocks of the insert parts extend over
the full length of the envelope. Provided that the space
within the envelope 103 is filled over at least a part of
the length of the envelope 103, then satisfactory sealing

of the branch cables will be achieﬁed.



shrinking the envel ope around the branch cables by the appllcatlon of heat,

the application of heat also causing the fusjam of

bl ocks. 2. A method according to claim1, wherein the inse Ieast;
three insert parts, being two outer insert parts and ml“ﬂﬂﬂ!w ﬂj Lral .

insert part between the outer insert parts, the flan

I nsert parts bei
fl ange of the ot
cabl e. 21 3.

positioning an i

Eﬁ rned concavely to one of the branch cables and -the
insert parts being attached to the other branch

nsert h@%?elgénd t‘ﬁilél r's ﬁ%lcgae%%gn %?‘ggng lgggﬁgérgbpgﬁﬁnyhsert

having at |east one '%eaf@éin ORY | $h8Grt Wibd Stk hfffsfo'&%aéc‘é&ond

mat eri al and a bl ock
; Insert part tot

| east one insert
fl ange bei ng def

ble materi al ; attachi ng the at | east one

irdridist caBleseC otk biABER+C MRS, wot headisae kpa{-tghe éhch

part between the first and second branch cables, each
HoHipr TR 2| Fldrige 6P HESP Bshdic®ive Ghatdfidl réﬁdaadblpck

second branch cabl es; surrounding first and second branch cabl es of the

junction with a

et hedat nifalgidle v aateriadnd the nkivog ihseemvepapesarpveing

t he branch cables by the application of heat, the application of heat also

causi ng the fusi
part.

posiftidredeserthat cfheiwe lblmﬂks cire had jacemtiseachecother; t
attaching each insert part to a correéponding one of

the first and second branch cables with the block of the

Ut eres&

insert parts between the firsf and second branch cables theE_J

flange of dne of those insert parts being deformed -

concavely to the first branch cable and the flange of the

other insert part being deformed concavely to the other'

branch cable;
surrounding first and second branéh cables of fhe
juﬂction with.a héét-shrinkable envelope; and _
shrinking the envelope around the branch cables by the
applicatibn of heat, the application of heat also cauSing
the fusion of the material of the blocks,
2. A mefhod according to claim 1, wherein the insert has
at least three insert parts, being fwo outer insert parts
and at least one central insert part between the outer
insert parts, the flange of one.of the outer insert parts

being deformed concavely to one of the branch cables and

to the other branch cable.

o/

-the flange of the other outer insert parts being attached



‘4. A met hod according to any one of the precedi ng crarmswherei-n—the -

bl ock of the at |east one insert part' projects beyon | ca

itangential lines joining the first and second branchm,{mmﬂ[m&w,m”i ng
t he;shrinking of the envel ope. 5. A nmet hod accordi ng : t he
preggdi ng cl‘ains, wherein the material of theglock of the at |east one

i nsert part has a higher nelt flow index and a | ower nelting point than the

material of the gnvel gppetfod ok EEEEQHPaﬁCEEQhEQnhﬁc%ﬁ&n?“%oﬁbriggn :
precedi ng clains, wherein the or each flange is planar and the or eagh

bl ock 22 has a cent pakiteon@ngarsh odhsertcgbetied ANHOSELLsti dasd Okelba
central region at least a part of the central region being of a first

t hi ckness i n a dbranthocabdessndiheil tmséeot t havphgnatoflddet foreginsent phaet
outer regions have a thickness in that direction | ess than the first

t hi ckness. 7. comprisingc dwali fitlanges| afmi@atheonductiivec matexiialegand a
" has a part with a thickness in the direction perpendicular to the plane of
the flange whi chbleckeof h@ak fusiblesmatariabéss. 8. A net hod accordi ng
to any on of the preceding clainms wherein the or each flange is
connected to the coPFEIEBABENFIE R% beagt: omguclnserhdPagti the first

ol es therei n. - tABArEPEPPYl BEPnehcoBPleR WAED PRDLAFBLGh Ehe Abi Least one
o insert part between thé first and second branch cables,
each flange being deformed.concavely to a corresponding one
/- of the first and second branch cables:;
surrounding first and second branch éables of the
junction with a heat-shrinkable envelope; and
shrinking the enve;ope arqund the branch cables by the
application of heat, the application of heat also causing
the fusion of the material of the block of the at least one
insert part. |
4. A method according to any one of the preceding-claims
wherein the block of the at least oﬂe insert part projects
beyond the theoretical tangentiél lines joining the first
and second branch cébles least during the shrinking of the
envelope.' |
5. A method according to any.one of the preceding claims,
wherein the material of the _block of the at | least one
.insert part has a higher melt flow index and a lower
' melting point than the material of the envelope.
6. A method according to any one of the preceding claims,

wherein the or each flange is planar and the or each block



10. A nethod—g%EQLngg;Lg—aﬁy’Uﬁe of the preceding clains wherein the block
.has at | east € col | apsi bl at conducti-ng nmenmber therein. 11. A nethod
of sealing a c “‘\&m Wstantial |y as any one herein described with
refetence to Fﬂi““\ 01 %l he acconpanying drawi ngs. 12. An’assenbly -~
for sealing a cablé jbn&%ion conprising: an insert positioned between firgtz
and second branch cables of the junction, thé2nsert having two insert
parts, each conprising a flange of heat conductive material and a bl ock of
heat fusible nathd$ # cemeralhoregientand, PuteEi Fgghenst POnERPOSitrasitesi of
bl ocks are adjacent each other; , ~.the flange of one of the insert%farts

bei ng defornmed cOMtaFeRYTRS TRFiAN AtplgAsk P anet: ide I'ﬁﬁg‘é’t;l t H‘Gg(jj-on
th ' t t i ng.def ar,ne cavely to the_pther branch cable; and a’
bent shrinkabl o B (98, B3REY, AR lcRaRes i in @ liRction ParparaLonlan. ko

T2, wherei n tho Viaertangs of (S, Whpan’; Aip7 T oleBE rrelthe e o
insert parts anduplohRasl ANeHEeO!dAlebBGh 11085 oS ERD EDSSULRY dnsert
c]; one o'?pf%e ou‘?er 7 %8 839§I'y

parts, the flange o Insert parts Dei ng de

to one of the branch zpahbeaoandeééeréiﬁgig%ofci'leofs?erw %}Qini yf?gguséi

bei ng defornmed concavely to the other branch ca 4. asse

sealing a cabl e geafiioh OTh&®NA | pad® with a thickness in  the direction

perpendicular to the plane of the flange which is less than

the first thickness.

8. A method éccbrding to any on of the préceding.claimg*J

wherein the or each flange is connected to the
corresponding block by a tongue e_xt-,ending into the block'.

9. A method according to claim 8 wh._eréin the tongue has_
through ‘holes therein, the material of the block extending
through the holes.

10. A method aécording to any one of the preceding claims
wherein the block has at leéét one collapsible heat

conducting member therein.

11. A method of sealing a cable junction substantially as;_)

any one herein deécribed with reference to Figs. 5 to 20 of

the accompanying drawingg. - |

12. Aﬁ assembly for sealing é cable junction comprising:
an'insért positioned'betweén-first and second branch

cables of fhe junction, the insert having two insert parts,

each comprising a flange of heat cbhductive material and a

block of heat fusible material, the two insert parts being

positioned' so that their blocks are adj acent each other;

7



“an insert positioned between first and second bran
junction, the insert having at |east orie insert par flange of
» heat’. conductive material and a bl ock of heat fusibl ]HE WO Iange
of ‘t‘he at |least one insert part being attached to a t he
firs# and second branch cables with the bl ock3of the at Ieast one |nsert
part between the first and second branch cables; and a heat shrinkable
envel ope around the bhencflangecof anel mttbepimSent partsl dEdreeidgformed
within the envel ope. 15. An assenbly according to any one of clains 12 to
14, wherein theqslrweimm é;hel diststonbranchr capdet and; thes flange ofrhe
L M S eyond the theoretical tangential |ines
joining the f| - Sithew %EESEH mhbeaageéefmme%cag@éﬁsﬂy e otben PR

any one of cl a| 12 t é wherel n the block has a central region and
outer regions o @&q¢ the central region, at |east a part of

of the line | 3?%?2;%12*5"%%% %iﬁﬁaﬁﬂs"%f%ﬁéﬁ S@Ltﬂtﬁé&#‘ieﬁﬁ%ﬁf%%@ef’iéaﬁ@%ﬁi‘
e 5“5%3?3.%” 848k 4, BT CRAc B2 e BFegkohaide cvpEhtn. e

a thickness in 25# ll,g;:tlon joining the centres of the branch cable which
is 1ess than the firs hi ckness.

13. An assembly according to claim 12, wherein the insert

has at least three insert parts, being two outer insert.
_/ - parts and at least one central insert part between the
outer insert parts, the flange _of one of the outer insert
parts being deformed concavely to one of the branch cables
and the flange of the other outer insert parts being
deformed concavely to the other branch cable.
14. An assembly for sealing a cable junction comprising:-

an insert positioned between first and second branch

cables of the junction, the insert having at least one
insert part having two flange of heat conductive material
and a block of heat fusible material;

‘each flange of the at least one insert part being
attached to a respective one of the first and second branch
cables with the bloc.k of the at least one insert part
between the first and second branch cables; and a heat
shrinkable envelope around the branch cables, at least a
part of the block being within the envelope. |
15. An assembly according to any one of claims 12 to 14,

wherein the block of the at least one insert part projects



18. An assenbly for sealing a cabl e junction substantially as herein

described wTh Teference to and as illustrated in Figs. 6 and 7, or Figs.
10 and 12, or”“m”"m"“)""ﬂmll 19 of the acconpanying draw ngs. .
' * ¢ L K § =% s i u
-7 24

beyond the theoretical tangential liqes joining the.first
and second branch cables. - -

16. An assembly according to.any one”of claims 12 to 15,
wherein the block has a central region and outer regions on
opposite gides of the centfal iegion, at least a part of
the central region of the block.being of a first éhibkness
in the direction of the line joining.the centres of the
branch cables, and the outer regions-have a thickness in
that direction less than the first thickness. _
17. An assembly according to claiﬁ 16, wherein the_centraf‘J
region has a part with a fhickness-in the direction joining
the'centres 6f the branch-cable which is less than the
first thickness.

18. An assembly for'sealihg a cable junction substantial}y
as herein described with reference to énd as illustrated in

Figs. 6 and 7, or Figé. 10 and 12, or Fig. 14, or Fig. 19

of the accompanying drawings.
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