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Description Cabl e closure for optical wavegui des Wihls®p HaS Bee

i.zers and excess-|ength depositories The in I 1

to an optical-fibre trans- 5 nission sydtem conprising a ¢ m,{H

opti cal wavegui des with splice organi zers and excess- |'&8su WaRl i)
depdsitories fpdscpigrsaon engths of optical wavegui de and conpri ses at
| east one optical-fibre cable, cable |ead-in units in the form of
cable lead-in spigots being arranged 10 into the cable closure

per pendi cul ar |Gahliet felrogprec tfdro opticallhwameguidést weéth| spliieebodyant the
cabl e cl osure,iztél% and e%ggiglggggkhaeggsgggffgg wavegui de and the splice

The invention relates to a cable closure for
5 optical waveguides with splice organizers and excess-
length depositories for excess lengths of optical
waveguide.
DE 39 04 232 - Al discloses cross-connecting and
branching accessories for communication cables and
10 distribution networks, comprising a branching junction
box and at least one branch cable closure housed therein.
Used there is a hood clogure with customary cable lead-in
seals, the cables led into the branching junction box
being laid with excess lengths so that the hood closure
15 can be taken out for service work. The cables are fed to
the hood closure via separately laid cable ducts, corres-
ponding excess lengths of the cables being deposited in
the cable junction box or manhole before they are led
‘into the hood closures. For service work, the hood
20 closures are lifted or swung out of their manhole posi-
tion, so that the hood closure is then accessible and can
be opened. However, such cable installations are designed
for a normal laying method of freely layable cables.
The object of the invention is, however, to
25 provide a cable closure for optical waveguides which is
suitable for easy-to-lay minicables or microcables, these
minicables or microcables comprising pipes in which
optical waveguides or optical waveguide bundles are
loosgely led in. The object set is achieved with a cable
30 closure of the type explained at the beginning by cable
lead-in units being arranged perpendicularly with respect
to the axis of the closure body of the cable closure in
the wall of the closure body, by the cable lead-in units
being designed in terms of pipe connecting technology for
35 receiving and sealing
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axial direction of the closure body, and at 15 |east ong
cl.osare body being cl osed off in a sealing manner bigl
accessi bl e cover. DE 39 04 232 - Al discl osesWHs
and branchi ng accessories for conmuni cation cabl es and “distribution
networks, conpeffi npipesr anéhi hej Leptical Aibrsox cabdeat reapectiwebyanch

cabl e closure hougrd diber eiah. pipe U%aﬁt g,rt&cai awaoaguegeéu ibal

cust omary cabl e | €éad-in sé€a he ca ran gx
junction box Waveguide Atring h°€x@§§§-°?&ngﬁ?§%’édﬁna‘w’i¢k€ﬁ106€l°€? ure

can be taken Olﬂna‘wdxﬁ:e;dvlﬂﬁm&h ithepoatd afl ¢ efdedeilouldr opbeclpod
cl osure VI% se teI Fg cgblenlgfts reg ndlng excess Lengths
of the cabl 188 % micracablesy By, the (i aRs 16PSEEANGT o
before they ar@yuiial wmwbguhﬂe hand cltheur epliker Gtganttemarkbeihg hood
the hood ¢l osufEnati, FikREnckhe Racelfd bRY S0 b 35 bePemgiable 28,1
cabl e inst al | athenaxied ddgieghden of tbe alnsnnalbbdylagdnbyhau béaéteely
l'ayabl e cabl eSone end face of the closure body being closed off in a
10 sealing manner by an externally accessible cover.
The new type of design of optical-fibre cables as
minicables or microcables allows considerable advantages
to be achieved in terms of laying technology. For
instance, first and foremost there is a drastic reduction
15 in costs, since the thin pipes of the optical-£fibre
cables can be laid in slits which are easy to make in the
surface of the ground, so that a distinct reduction in
the overall line costs for a new installation is poss-
ible. In addition, an increase in the operational reli-
20 ability is possible by redundant routing, which is
particularly suitable if a ring form of network structure
is implemented. For example, by using optical switches to
connect up to existing networks, these easy-to-lay
microcables allow flexible and intelligent networkes to be
25 built up in a simple way. Simple pigtail rings with
optical switching can be used in this case, so that
optical fibres can be used right up to the final sub-
scriber. The great advantage is also that these simple
microcables can be introduced at a later time into roads,
30 pavements, kerbstones, in the plinth region of walls of
houses and special routes. In such cages it is possible
to put into practice a technical concept adapted accor-
ding o the wishes of the operator, allowing account to
be taken of existing infrastructure with respect to
35 rights of way, pipes for waste water, gas and district
heating. The laying of the microcables is particularly
easy to manage in this respect, since the pipe diameter
of the microcables is only between 3.5 and 5.5 mm, so
that
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US Pat ent Spectfication 4,709,980 discloses a cabl e closure in which
the Ttable | ead-ins of the optical wavegui des are arranged
perpendicularly with respect to the 3axis of the cable closure.
Contained therein are 5 splice organizers, which can be renoved upwards
af t et opehi AgttiRgeidth of 7 to 10 mp, igadequake grxcithe davdman1 40
701 C1 di sch@anel até abé cnades UswclSa ala rdHae 1C (AnAIPE ladddm-

o o Lhe cabl ey} R e KSpRh S B A PRI L 10 prcaect, co the
flanges, so thetttimgodépls of abmiuto70amm beihg quibte dack fiidikentar maepondi ng
O e o B °bE WS £ YRR IES BB PL pl lBEer o,
| ead-i n spi gotBlagtie, rghnely i nchbmjuntpickelrmelydenum alloys,
copper, copper alloys (brass, bronze, etc.), aluminium or
similar materials. The cable closures according to the
invention are preferably cylindrically designed and are
10 fitted perpendicularly into a core hole cut out for this
purpose and having a diameter corresponding to the cable
closure, the core hole preferably being about 10 to 30 mm
greater than the diameter of the cable c¢losures. The
closure height of the cable closure is about 200 mm, it
15 preferably being designed in a pot shape and pointing
with its end-face opening towards the surface, which
opening can then be closed off in a pressure-watertight
manner with the aid of a cover and a seal. The closure
body itself is inserted for example by up to 2/3 of its
20 height into a concrete bed and thereby receives adequate
anchorage. The wupper part of the core hole is then
plugged with lean concrete, hot bitumen, two-component
casting compound or expandable plastics materials. The
closure cover may also be designed to withstand loading,
25 but a separate covering with an additional manhole cover
is also possible. It is consequently a pressure-water-
tight cable closure which can be opened and reclosed at
any time and has special cable lead-in units for mini-
cables or microcables. The cross-connection excess length
30 of the optical fibres or excess length of optical wave-
guides for subsequent sgplicing and all optical-fibre
splices are accommodated in the closure body itself,
these splices being mounted on a corresponding splice
organizer. This splice organizer can be removed upwards
35 in the axial direction of the cable c¢losure, so that the
¢losure itself can remain in its position. The optical
waveguides are protected by a flexible tube, so that
there is no risk of buckling during service work. For
example, up to four tubular microcables may be led into



are fitted into a base pl ate of the hood closure. Such a cable closure

I s designed for use in cable shafts and, i f appropriate, for fastening
to masts. 20 JP- 04289451 describes a protective housing for a

cable closure arranged in the ground. Thi4 protective housi ng conpri ses
annul ar conponents whi ch are arranged on a base. The closure is nounted

therein on a fthee cakile cl@arlreund'é@ wrehle Leadgipatunitg  for this

3566114878% ?eﬁﬁ&b-grﬁg %az‘éﬂéﬁhq %ﬁld Na¥Pikided onORrn&abidéboE cedes are
in axia e

desi gned such” S1OspRg ﬁgPﬁéﬂgz%‘f‘glg? Al EmEARS Se?‘ai iﬁg 133%'?@ a’fr}?%btsl cal
wavegui de can bptaaaanﬂedeg-uid@s td1n)y the irhes waanl of3@hectbosurei ks
par L oul a1 b S HeRRIbSe! S g5 I N, Y G e
GR 96 P 1041 corresponds?at least to the minimum permissible bending
radius of the optical waveguidez, so that no additional
protective devices have to be provided. The cable lead-in
units comprise, for example, soft-metal tubes fitted in
10 a sealtight manner into the wall of the closure, the ends
of which tubes are plastically deformed by crimping on
the 1led-in microcable ends such that a pressure-
watertight seal is produced. In the case of such a
pressure-watertight connection, the microcable with its
15 pipe is additionally fixed adequately against tensile,
compressive and torsional stresses. To be able to allow
for tolerances in the laying of the microcable, the
microcable is in each case provided with an elongation
loop before it is led into the cable closure, so that as
20 a result length compensation can take place. Such an
elongation loop is provided before the cable closures or
before bends in the microcable. Such an elongation loop
may be additionally provided with a metallic protective
tube, which allows only buckle-free bends, so that it is
25 posgible to dispense with further bending tools during
installation. These length compensation loops for micro-
cables also compensate for possibly occurring elongations
or shrinkages of the cable, as well as settling in the
road or in the earth. They likewise comprise readily
30 bendable metal tubes, for example of copper, and can be
made pliable by prior heat treatment in the bending
region. It is alzo possible to make the tubes used for
the length compensation loops flexible by corresponding
coiling. Metal tubes alsoc accomplish stability against
35 transverse compressive stress and ensure that minimum
bending radii of the optical waveguides are maintained.
In addition, the length compensation loops may already be
prefabricated at the factory and consequently no longer
need to be produced on site. During laying,



PCT/ DE 96/ 02331 WD 97/ 26574 The object of the invention

I's, however, to provide a cable closure for optical waveguides which is
sui tabl e for easy-to-lay mnicables or mcrocabl es, these m ni cabl es or
m crocabl es conprising pipes in which 5 8ptical wavegui des or optical
wavegui de bundl es are | oosely |l.ed in. The object set is achieved
according to the Pigragahles wmash adscahe krosighte Q%@Q@'p@%lﬁ?ned at
the beginni ng he hacmides Awﬂsl diﬂids ﬂeén:ge ensa |£@é‘pl n

spi gots inthe orm_of pi ngh f|t '?Jho %}g ical-fibre
cables in the ¥R &f°§ Egl @ eBptheafaBafequi de

m crocabl es, closspedid \/.'edwyemmpm@étgimgalqre sl @mfmrammuaﬂes
opt i cal vva\gegwrg rrrehgitgr 919&1 ag'l ;iﬁ.%%' g ];?1!‘l o] heseag& ﬁgﬁﬁ}’fé maY i gned

i nt roduced t herel bei'ng arrang
in terns of Plepepred'ﬁﬁeét | PRy Site:t eThabkped far edeei vingsarshapedi ng

off the pipes @grahbides belagtbgggif,j_gre cabl es, the sealing connection of
t he pipe connecting technol ogy being a vvel ded, sol dered or

adhesi vel y bonded conn&Pti 5R2biEfecthe helfention .t helepdespt | ehengate e
cabl e and the edblstirlegathayn bélhised, in particular if it is a case of

10 lengthening and repairing a microcable. In the case of
such in-line cable closures, adaptations of microcables
of different diameters can alsoc be performed. For
example, such a cable closure may on one lead-in side
have a microcable of a first diameter led into it in a

15 sealing manner and on the second side of the cable
closure be lengthened by a microcable of a second dia-
meter, different from the first diameter. The adaptation
to the different diameters may take place with the aid of
lead-in elements of different diameters or with the aid

20 of adapted adapter pieces or adapter pipes.

Particularly advantageous are, however, in this
case, round, cylindrical closure bodies, the axis of
which however runs perpendicularly with respect to the
axis of the laying direction. In this way, the micro-

25 cables may be led into the closure through tangentially
arranged cable lead-in units. As a result, it is also
possible to bring together in a single closure micro-
cables from different laying depths. Within the closure,
it is also possible for example to realize the splicing

30 technique for uncut microcables, the excess lengthas of
fibre then expediently being deposited in a clearly
arranged way in a plurality of loops one above the other
within the closure.

In the case of such cable closures according to

35 the invention, it is also of advantage that the cable
lead-in units, and consequently the seals of the cables
to be led in, are independent of the end-face



The object set is, however, also achieved accord- ing to a’'second and
third way, corresponding to the features of Patent Clains 2 and 3.

The mew type of design of optical-fibre cables as 25 ninicables or
m‘crocabl es al |l ows consi derabl e advant age$ - to be achieved in terns of
| ayi ng technol ogy. For i nstance, first and forenost there is a drastic
reduéti on ayilindar seahceft et fdabls puomire.helwpadditiénpr each

cabl es can be |@Qigidy ShitSoddbEd ﬁ&eiﬁamaaaﬁ{fesgmheﬁ _and' tage of
a he o0

the ground, so that Istinct reduction in ver al ine costs for
a new i nst al | at93le d93¢sdn unitgpxe prefargblvoprrangedcinethe middhe

operational reldr loweRbiphirty df5 fsStEbeebr1bgdradanh diyd0enadi 6B IS
particularly suitable if a_ri ngefor?of Retwork Structure, 35 is |
i mpl enente®  @rossings of ggxpeqp,iepgths of fibre, or fibrerrpp-§8F02331

occur. The storage space for the excess lengths of
optical waveguide is preferably arranged directly under-
neath the cover, it being possible additionally to use
separating plates, to be able, for example, to separate

10 incoming optical waveguides from outgoing optical wave-
guides. In this way, the splicing space can also be
divided off. When taking out the eplices for service
work, in each case the excess lengths of optical
waveguide must always be taken out £first, to allow

15 splicing wérk to be performed. The splices may
subsequently be accommodated vertically or horizontally
in a splicing space, expediently being arranged on a
splice organizer, on which excesgs lengths of optical
waveguide may also be arranged in a clear manner.

20 The cable closure according to the invention may
also comprise a plurality of rings, which may be placed
one above the other, depending on size requirements one
against the other. The individual rings are then sealed
off with respect to one another, for example by sealing

25 measgures which are normal and known per se. In the case
of such a dividable cable closure, uncut cables may also
be inserted if leading in takes place in this plane of
intersection. This provides the possibility for appli-
cation of the splicing technique.

30 This new technique thus gives rise to various
gspecial features. For instance, the c¢able closures
according to the invention can be introduced into the'
road surfacing in a simple way in standard core holes,
the composite structure of the carriageway surfacing not

35 being destroyed by this core-hole drilling. The laying of
the minicables or microcables and the associated closures
may be performed in a simple way in any areas of the
earth or of the road, preferably along a joint between



WO 97/ 26574 For exanple, by using optical switches to connect up to
exi sting networks, these easy-to-lay mcrocables allow fl exi ble and
intetligent networks to be built up in a sinple way. Sinple pigtail
rings with optical switching 5 can be-uded in this case, so that optical
fibres can be used right up to the final subscriber. The great
advantage i s aFBe emxriegevays;nppbreduced abn cchannelr or COI%'?IFQi-ﬁﬁzed at a

later time intenr eadscaeavsﬁegﬁ@a XARring tecmﬂ&aa, tRe thga1 | dFud-£0i ON
of walls of houses and special routes.,ln such 3?_es it |S£%rtshble to
t

put into pEyEe; et "ah? iageway supfaging i not diaFngbed-
wi shes of the &aehat-.otema{ré@w Céhpadxilon ofo the eaken & not Pednsireéty.

gas and d 511 BEoea; R e semaid g3 R e lf to eonhBihn d8 MEE SR w1y
easy to rranageexpectadt. hC:'ackspgcup et neczatk eppopagati ametiss ot ttwe be cr o-
cables is onl ye%%%@ﬂ.?’raéyfﬂg TN MhyidY tc'ﬂ%hnel made with customary
cutting machines is a simple operation and closing is
performed, for example, by pouring in hot bitumen or
10 other fillers. The compact structural design and the
relatively small diameter of the cable closure provide
adequate load-bearing strength, the sealing of the round
closure fastening not presenting any difficulties, since
the cover seal is separate from the cable seals. So-
15 called fibre handling and the fibre run-in may take place
on a plurality of mutually separate levels, so that
better utilization of the volume of the closure can be
achieved. The radius of the inner wall of the closure is
designed such that it supports the incoming optical
20 waveguides, buckling not being possible.
Elongate cable closures £for the connection
.technique with the microcables used are suitable in
particular for through-connections or when lengthening
microcables with different materials or different pipe
25 diameters. It is possible, for example, even in domestic
cable laying to connect to elongate closures so-called
"blown fibre conductors®.
Round, cylindrical closures are suitable in
particular for changes in direction in the running of the
30 cables, for cross-connecting, splicing, measuring,
branching, dividing, overcoming differences in height in
the case of laid microcables and for receiving optical
switches and the electronics for the transmission techno-

logy.



- 3- a cutting width of 7 to 10 nmis adequate for the |aying

channel to be nmade. Such a | aying channel can be accom plished with
commercially available cutting machi nes, a cutting depth of about 70
nm being quite sufficient. The 5 pipe-0f8 such a mnicable or mcrocable
may consi st of pl astic, steel, chrom um ni ckel - rol ybdenum al | oys,
copper, copper all oys (Ohexs , dévelnmmendisc 9f theninvemtion are gieprbar
materials. The abd® & WIBARHEording to the i nvention are
preferably cylindri cal Il);}dey gnhed and_are 10 fitted perpendicul arlyl into
a core hole cut out fo %ém’ent’-?ﬁlrfsﬂsepa'nc?’@&\ﬁiﬁ@da iR amerer detal

correspondi ng twithersfddence to BI20FY rebhe core hol e preferably being
about 10 to_30 ater t of the cahle closures. The
L osur e hei ot TRER 1 IR odiibe ﬁengbaua‘a%% inction o Ehresioss anfy

bei ng designed in a pot Slapgated dosvunengfor mierddablies onfl- £hee sameni ng

towards the surface, whi c&lametez%oeni ng can then be closed off in a
pressure-wat erti ght manner w'th the aid of a cover and a seal. The
cl osure bdigured f showanan t etodgrtexchpserdyfop micepgablest of

different diameters,
10 Figure 3 shows a longitudinal section through an elongate
closure with a microcable fitted on one sgide,

Figure 4 shows a cylindrical closure,

Figure 5 shows a c¢ylindrical closure with a storage
space for excess lengths of optical waveguide

15 and depositing and fastening of the splices,

Figure 6 shows a cylindrical closure in longitudinal
section,

Figure 7 shows a cylindrical closure with pulled-out
excess lengths of optical waveguide,

20 Figure 8 shows a round closure with cable lead-in units
at different levels,

Figure 9 shows a round closure, which is cut in the
leading-in direction and is suitable for the
eplicing techmique,

25 Figure 10 shows an extendable round closure,

Figure 11 shows a cylindrical closure with compensation
loops and tangential cable lead-in units,

Figure 12 showe a round cable closure with protective
tubes for the optical waveguides in a view from

30 above,

Figure 13 shows a round closure with microcables pushed
into the interior of the closure, in a view
from above,

Figure 14 shows a cylindrical cable closure which has

35 been fitted into the road surface,

Figure 15 shows a cylindrical cable closure, with a
concrete protective housing,

Figure 16 shows a cable closure in a simple configur-
ation,



20 height into a concrete bed and thereby recei ves adequate

anchorage. The-upper part of the core hole is then pl ugged with | ean
concrete, hot bitunen, two-conponent casting conpound or expandabl e
plastics materials. The cl osure cove? may al so be designed to

wi t hst and Ioadlng, 25__but a separate covering with an additional manhol e

cover s Bigerpoddi shews an inchine wioayse ahchs hase hearerbuilt

tight cabl e closure whi Cin€aNthe oLl Cshreichd eGP ¥hdlcover ¥ whidE and
has special cable |ead- |ﬂ%un|ts for mni - cables or mcrocables. The

cross-connecti on excess RaRgR PeRiPheRak wolddfircal fibres or excess |ength
of optical wavBigure pP8i dﬁswéasrn &uasegﬁeﬁttwldzﬁ:ia&@e&&ﬁtabf LlcRIrd | bre
splices ars acconnndated ﬁ%?e cl os t hese splices

e 0

bei ng mounted on a corresp ng opl9 c@ t%%%blpg‘ ﬁ°?8?°"1'ﬂ’i‘s splice
organi zer can Bbgueaoi@ddimgueanist3ivally t4lowsiah dirrsogemendf offthechmabl e

closure, so that the cgﬁpé%foét{z?eby gq% Q&R Bel Q thﬁr%%t ion. The

opti cal wavegui des are protecte exl bl e tube t here
is no risk of BUGRFEnd0 deRoWR irers idia@gxem theoprrangemenmt|in the taaseour

tubul ar m crocabl es my &e & egrdd¥-Bhaped branch,

10 Figure 21 shows an elongate cable closure with diameter
adaptations in the form of tubular adapter
pieces or adaptation sleeves,

Figure 22 shows the cable closure according to the inven-
tion in a longitudinal section,

15 Figure 23 shows a sealing head in cross-section,

Figure 24 shows a splice arrangement in series,

Figure 25 shows an arrangement of optical-fibre splices
next to one another,

Figure 26 shows a distribution or branch cable closure,

20 Figure 27 shows an assembly device for the installation
of the cable closure,

Figure 28 shows the bringing together of the different
optical waveguide transmission systems,
Figure 29 shows how they are brought together if the

25 manhole is in the free earth,

Figure 30 shows an open core hole with a laid-in elonga-
tion loop of a microcable,



-4- the cable closure, the cable lead-in units for this pur pose
preferably being arranged on one side of the cl osure housi ng such that
a tangential leading in of the opti cal wavegui des along the inner wall -
of the closure is 5 possible. The radi usl0f-the cable closure in this case
corresponds at |east to the mnimum perni ssible bending radi us of the
opti cal waveguiigure 3% hows thediinssaged propectiveidevitkai ces have to be

provi ded. The ceddnérd effl-dHbws a ¢ablis EQHBﬁi»éewhia{ ﬁ-zwe%s f)(ifet f%ha'
tubes fitted in 10 a sealué%t manner into the wall of the closure,

ends of which tubes &R ‘astically deforned by crinping on the

led-in m crocabl e ends Edpﬁ‘édéiﬁe&i:lﬁfqﬁfgﬁﬁa 1 isvat glehddl, Sedbngate
wat,erti ght connectlp

d d. 1 f t he
P or ocabi o i t (9L TeRbpREs" aograiRat ke Ehe T 1B enlitna: o, s
tensil e, ccnqmwstm afl tubrwliaon alimdicaddess orTailkeeoahbtesoisl thWe

for tol erances édébdé %]ayl‘lﬂ.g ﬁQﬁl%%Q%ﬂ@méﬁfaa con{gr%.r ocagl gath '
each case provi an e nga
case a pipe or 10 - here of the same diameter - in

which the optical waveguides 11 are drawn in, blown in or

10 laid in before the pipe joining process. Within the cable
clogure 1, the optical waveguides 11 are connected to one
another by means of splices 26. The in-line cable closure
1 comprises a tubular middle part 19 with end-face ends
16, on which external threads are arranged. The lead-in

15 pipes 8 or 10 of the minicables or microcables are led in
in a sealing manner with the aid of sealing inserts 14
and/or cutting rings, the necessary sealing pressure in
the cable lead-in units 17-18 being produced with the aid
of over-engaging union nuts 17, which have an internal

20 thread 18 in each case at their free ends. The complete
cable closure 1 is sunk below the road surface 6 into the
earth 7 or into cut-in laying channels. Since it consti-
tutes high mechanical protection for splices 26, it may
also be used above ground, for example on masonry plas-

25 ter,

Represented in Figure 2 is an elongate in-line
cable closure 2, in which microcables 9 and 15 of differ-
ent diameters are connected to each other. In this case,
the same connecting and sealing technique as in the case

30 of the cable closure 1 according to Figure 1 is used, the
only difference being that the lead-in diameters at the
end faces of the cable closure are different and are
adapted to the respectively led-in microcable 9 and 1.5,
regpectively.

35 Shown in Figure 3 is an in-line cable closure 1la,
the left-hand lead-in side of which corresponds to the
exemplary embodiment according to Figure 1, while the
right-hand lead-in side has a profiled



| oop before it is led into the cable closure, so that as 20 a result

| engt h conpensation can take place. Such an el ongation loop is )
proovided before the cable closures or before bends in the mcrocable.
Such an el ongation | oop may be additldnally provided with a metal lic
protective , tube, which allows only buckle-free bends, so that it is 25
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m ni num bending radii of the optical wavegui des are nai I hed.

In addition, tHeHAHMRSDHARgamned ofier erpmplec ofy plastic, can be

prefabricated ateddily afi©fed a6At60BRE0URRN-Yn"RpigRYEL of tHECHableP®
pr oduced 9} S tce.[os['n)lsz[el ga.l ayi ng,

The exemplary embodiments shown in Figures 1 to
3 and 21 are suitable as straightforward in-line cable
closures, in which there are no excess lengths of optical
waveguides, so that they are used as straightforward

15 repair and connection links between the minicables or
microcables.

Represented in Figure 4 is a round, cylindrical
cable closure 5, which can, for example, be sunk verti-
cally into a core hole in the earth or in the road

20 structure. The c¢able lead-in units 37 are arranged
tangentially at the wall of the closure so that the
optical waveguides 24 of the fitted-on microcables 10 can
be taken further along the inner wall 22 of the closure.
In this way it is possible, for example, for the excess

25 lengths of the optical waveguides to be deposited in an
ordered way. For required splices 26, the optical wave-
guides 24 are taken out from the excess-length assembly
and spliced. In doing so, it must be ensured that bending
in the splice depository does not go below the permiss-

30 ible minimum bending radius 39 of the optical waveguides.
The cylindrical interior space 23 of the cable closure 5
may be separated into appropriate compartments in a
corresponding way for the individual functions, the
splices 26 being deposited in a horizontal plane in the

35 case of this exemplary embodiment.

Figure 5 shows an exemplary embodiment for a
cylindrical closure 5, in which the optical waveguide
splices 26 are arranged vertically in the cylindrical
closure space. Used for this purpose in this case are,



- 5- the microcabl es may al so be brought up to and fixed to t he
cl osure above ground, the | ength conpensation | oop then receiving the
excess |l ength of cable when the cable closure is | owered. Depending on
fhe configuration and 5 requirenents, sukh -an in-line or branch cable

cl osure may be produced on site, T-shaped or el se cross-shaped
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Represented in Figure 6 is a c¢ylindrical cable
closure 5 for microcables, which is closed off towards
the earth side in a hood shape and is accessible from the

10 surface 6 via a cover 20. The cover 20 can withstand high
loading and closes off the cable closure 5 pressure-
watertightly by means of a sealing system 21. In the case
of this embodiment shown, the cable lead-in unit 13 ie
housed in the upper part of the closure, to which the

15 pipe of the microcable is connected in a pressure-tight
manner, with the aid of an adaptation sleeve 87. The
optical waveguides 11 are led in through this cable lead-
in unit 13 and deposited in excess lengths on a plurality
of levels within the closure space. Here, the excess

20 lengths 30 of the led-in optical waveguides are stored in
the upper deck 28 and the excess lengths 38 of the
outgoing optical waveguides are stored in the lower deck
28a. The lead-throughs 41 in the respective separating
plates 29 make it possible for the optical waveguides to

25 be led through from one level to the other. The lower
region of the cable closure serves as splicing space 23,
in which the splices 26 are fastened on removable splice
organizers 32, If service or splicing work is necessary,
after removal of the cover 20 the excess-length assem-

30 blies 30 and 38 are taken out, so that finally the splice
organizers can be removed. The hood-shaped termination of
the inner wall 22 of the cable closure 5 is curved such
that it can serve as a guide for the optical waveguides
31 leading to the splices. The marking 25 is intended to

35 indicate that corresponding guides for optical waveguides
or optical waveguide groups can also be used in the
splicing space, allowing the clarity of the arrangement
to be improved. The leading away of the optical wave-
guides into the connected



meter, different fromthe first dianeter. The adaptation to the
different dianeters may take place with the aid of | ead-in el enents of
different dianmeters or with the aid 20 of adapted adapter pieces or
adapter pipes. Particul arl y- divant ageous are, however, in this
case, round, cylindrical closure bodies, the axis of whi ch however runs
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of the end-facgpove come to bear.

10 In Figure 7 it is shown how the removal of the

individual units from the cable closure 5 according to
Figure 6 proceeds for service work. Thus, first of all
the excess lengths 30 of the incoming optical waveguides
and then the excess lengths 38 of the outgoing optical

15 waveguides are removed upwards, so that access to the
splicing space, and consequently to the splice organizers
32 located there, is then £free. As the arrow 42 indi-
cates, the splice organizers 32 can then be taken out
upwards and be deposited in corresponding splicers.

20 Figures 8 to 10 show basic units from which the
cable closures according to the invention can be
‘assembled. These basic units are let into corresponding
core holes in the earth or road surface 6.

Advantageous in this case is the c¢ylindrical

25 shape of the closure, which is closed off at one end by
a flat base. As a result, under static loading from
above, the forces are distributed evenly over a large
surface area. Sinking into the road soil is not to be
expected even when there ig a high volume of traffic.

30 Figure 8 shows a simple form of the cable closure
5, the cable lead-in units 13 being arranged at different
leveles. As a result, differences in height between the
cable routes, as occur between road laying {(about 7 -
15 cm) and earth laying (about 70 cm), can be overcome.

35 This embodiment comprises a single housing



- 6- cylinder seal of the cable closure. In addition, each
tubular mcrocable is individually sealed off and the cable lead-in
unite are preferably arranged in the mddle or |ower part of the cable
cl'osure, in order that no 5 crossings-ol4excess lengths of fibre or fibre
run-ins occur. The storage space for the excess |engths of opti cal
wavedui de is pref b iptanigr apager 8v| yhirhePan be provided wish &he |t
bei ng possi bl e d¢kedilddésdorived bove. qlfr@rcaﬂlw &Elsaa}-;sg, uggttbeilﬁbhgyt}‘g; |
XATDI €. 0SSRl oy oSORLI% OB AE! pRvegyides, Lo out g oat o2
of f. Wen taki nbnsetttédeatstihie goindr 39er vi ce work, in each case the
cioess Lo e O OPLL lanene JENROIR1UG! 18 VSR s ltt! 10
subsequent |y bewhiceto aantrtisess v pluaklityr ofioseciivnd |38 and 3i5; whdphi ci ng
space, expedi en}y NSiHpeH bARIRHoPE the other. Here, the cable lead-in
units 13 and 36 are arranged in the separating plane
between the two sections 33 and 35, so that it is poss-

10 ible also to lead in uncut microcables or uncut optical
waveguide conductors. This makes it possible to apply the
splicing technique here. In the case of a cable closure
of cylindrical configuration, the sections 33 and 35 are
individual rings which contain suitable sealing systems

15 in the separating plane. 2 flat base 40 was chosen here
as the termination.

Figure 10 shows that a cylindrical cable closure
can also be assembled, for example, from three individual
gsections, if appropriate rings, it being possible by

20 turning the individual sections to alter the direction of
the cable lead-in units 13. Thus, for example, with such
a cable closure a right-angled branch can also be real-
ized. Here too, corresponding sealing systems are used in
the separating planes 34 between the individual sections.

25 Shown in Figure 11, likewise in a diagrammatic
way, is the structural design of a cylindrical cable
closure 44, in which the cable lead-in units 45 are led
into the closure body tangentially in the form of tubular
attachments. In this way, the optical waveguides can be

30 continued in the interior of the cable closure along the
inner wall of the closure without the risk of buckling.
Furthermore, it is shown that the cable lead-in units 46,
which in the case of this example ave likewise led in
tangentially, are provided with so-called compensation

35 loops 47. These compensation loops 47 serve to



sbl I ce organi zer, on which excess | engths of optical wavegw
]
)
|

al so be arranged in a clear manner. 20 The cabl e N
to the invention may al so conprise a plurality of rings ﬂ

pl aced one above the other, dependimng3Sor size requirene
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Cor | S SUekaSh fedlled oS el SO yhUoB0eE, P Sl 10,
may be perfornk@ Pr gnsurpiethay theapompewnsstisnttmkes plage lwikhait t he
road, preferabhyjeRl9Rg @nHRENhokRR1CEBading., It is also indicated in
10 this diagram that, because of the excess lengths of
optical waveguide 49, the splice organizer 48 with
corresponding splice reserve 50 can be taken out from the
closure in the service position in direction 51. In
protective tubes S4, the optical waveguides are protected
15 against mechanical loading inside and outside the closure
and ensure buckle-free handling, without bending going
below the minimum bending radius. The protective tubes S4
lead the optical waveguides from the cable lead-in unit
45, 46 up to the splice organizer 48. The depositing of
20 the cross-connection excess length 49 in the interior
space of the closure in the closed state is indicated by
dashed lines. The connection to the microcables at the
cable lead-in units 45 and 46 is explained in more detail
below. At the top right, an unused cable lead-in 45 is
25 sealed off by a dummy plug 90. At the bottom right of the
figure, a crimped connection 89 with respect to the
microcable 10 has been shown in principle.
In Figure 12, a cylindrical cable closure 44 is
sketched in a view from above, in which the cable lead-in
30 units comprise microcable lead-throughs 56, through which
the optical waveguides are led into the interior of the
cable closure. The lead-ins are in this case arranged
virtually tangentially with respect to the inner wall of
the housing, the free, outwardly pointing end being
35 expanded in the shape of a nozzle in this representation,
in order to be able to thread the optical waveguides into
the flexible protective tube 54. These protective tubes
54 are fitted 55 onto the inner side of the cable lead-in
units 56. For connection of the pipes 9 of the micro-

THIS SHEET HAS BEEN
REPLACED




-7- t he carriageways, introduced in channels or core hol es. In the
case of such a laying technique, the basic struc- ture of the
carriageway surfacing is not disturbed. Earth is not renoved. ‘
Conpaction of the earth is not required: 13 -Sinking of the repair site due
to settlenent i to,_be expected. Cracking up or crack propagation
is not to be é'%ﬁ%%ttgﬁ?aiﬁﬁiﬁchﬁma FAfEME dRansed.nidkewisk, clomwenmary

cutting nmachi neeves, asishdwn dGEategt i on and closing is performed, for
exanpl e, by pouring in hot bitunmen or 10 other fillers. The conpact
structural design and the relatively small dianeter of the cable

cl osure provide adequat e | oad-bearing strength, the sealing of the
round cl osure fastening not presenting any difficulties, since t he
cover seal is separate fromthe cable seals. So- 15 <called fibre handling
and the fibre run-in may take place on a plurality of mutually separate

| evel s, so that better utilization of the volume of the closure can be



aéhieved. The radius of the inner wall of the closure is ~ designed such
that it supports the incomng optical 20 wavegui des, buckling not being

possf bl e. El ongate cabl e closures for the connection
technique with the microcables used are difit-able in particul ar for
t hr ough- connecti ons ,or when | engt heni ng m crocables with different

matefials or dff %Mk pbuke opiege /@t May. alsq sbeovsed. e Theoromickaendl e,

even in donest wiveguidabl 8! 8KbNH1ELERDIEEatO £LONES! Ené! B3 Phagor cal | ed
"bl own fibre condyctors” Round, cylindrical closures are

suitable in TefAPPPeufer rRmBREnJES iSPldicee Quasmizensn & urthrrpalt t he
30 cables, fahe cable-Leadeiniwfits and ithirdfigh Hﬁésﬂiéﬁibl? chﬂ!é’é‘-‘:h' ng,

m or ocabi €3 andoPBr pEeE: SEnais erERPasatioh; ore Sh e SruMtGHRs 1or
the transn ssi nayt d@keo-place | wigh the so-called maxibundle adapter.
Consequently, if required, optical waveguides may be
divided between a plurality of protective pipes. There is
also the possibility of dividing the optical waveguides
10 within the splice organizers 52 between a plurality of
organizers 48. For this purpose, the optical waveguides
are led through the bottom of the organizers 48.
Figure 13 shows in a diagram an in-line cable
closure built into the road surface, in a view from
15 above. In this way, the individual microcables 9 can also
be pushed into the interior of the closure. The tension
relief and the sealing likewise take place by crimping at
the points 58. It is also possible to use, however, as
shown here in the left-hand half of the figure, an
20 additional shrink tube 59 or a permanently elastic
annular seal, with the aid of which the sealing with
respect to the cable lead-in unit 56 takes place. Fur-
thermore, sealing could also take place in the interior
of the cable closure 44, at the end of the lead-through,
25 with corresponding sealing means 60. Suitable for this
purpose is, for example, an annular lip seal 60, which is
shown in principle as a shaft-sealing ring in the right-
hand half of the figure.
Shown in Figure 14 isg an in-line cable closure 61
30 which is built into the road surface 6 and is fitted in
a metallic protective housing 64 such that it is pro-
tected against mechanical loads. A cast iron cover 68 is
captively fastened by a pivot bolt 67 to the protective
housing 64. The protective housing 64 has an opening 63
35 in the wall for 1leading in the microcables 62. The
protective housing 64 is concreted into the core hole in
the road surface 6 in the lower region, as item 65 shows,
in order to prevent sinking. The remaining annular gap is
closed with hot bitumen or 2-component



O her devel opments of the invention are repro-. duced in subcl ai ns.

The invention is now explained in nore detail with reference to 32
figures. 5 Figure 1 shows the longitudinal section through an
“elongate closure for nicrocables of the ddme di aneters,

Figure 2 shows an elongate closure for mcrocables of
di ff erent di ameasting]gomppyndebia. sEhascavennds (i pbighely | ePR¥R%Bugh an

el ongate sunk with!ASdf&tV td engl ga%_&ﬁb&wﬁgt sodFaBinge afidleis
Figure 4 shows a cylindrical closure, Fi guy e shows a cylindrical
closure with adscepgible at any timegfor ‘F%g" e¥eT¥endti®s #92L9 cal

\éffivegui ge 1ﬁ cover |73 dyl depesibédy fuidheastipsicwy. ofthehepsptective
FLITe O OlheRegh "Hh, SBha L Saihd “HSE kr, per, treaRee
excess | engt hs cohceptrdeklimyvagitildere@pecti tho ee8chsmhbers r dtndoeingur e
wth cable | eag'oisgiﬂe.iet $or the intermedflitd LHLLENo! 5 Fovided with
a flexible foam filling 66.
Figure 15 illustrates a sketch of an in-line

10 cable closure built into the road surface 6 and having a
concrete protective housing 71, which protects the in-
line cable closure against mechanical loads. Such a
protective housing of precast concrete is suitable in
particular for sinking into a paved road surface. Here

15 too, a cover 74 which can withstand high loads is pro-
vided, which cover is let into a ring 75. Here too, a
pivot bolt 67 is provided. The cable lead-in units 70 are
not flexible here and, because of the microcables 62,
have to be led intoc the cable closure 72 rectilinearly.

20 The cable sealing takes place outside the concrete
protective housing 71 by crimping 58 (left-hand side) or
with the aid of a shrink tube piece 69 (right-hand side).
Any compensation loops must be situated outside the
concrete protective housing 71 and are not shown here.

25 The cable closure 72 is closed upwardly, underneath the
load-withstanding cover 74, by a sealing cover 73. The
latter seals off the closure space downwardly by an O-
ring 91. In this diagram, the sealing cover 73 is secured
and fixed, for example, by an annular screw.

30 Figure 16 illustrates in a diagram an in-line
cable closure 72 built into the road surface 6, and this
being a simple mechanical cable closure for microcables.
For reasons of overall clarity, the cable lead-in units
already explained above have not been shown. The cast

35 cover 76 absorbs the mechanical loads and leads them
directly into the closure housing 72. The cast cover 76
is provided with a centring groove 77, which ensures non-
slip support. For the guidance



Figure 9 shows a round closure, which is cut in the

| eading-in direction and is suitable for the splicing
techni que, 25 Figure 10 shows an extendabl e round cl osure, Figure 11
shows a cylindrical closure wth conpersa8i on | oops and

t angenti al cablg I%?d-in units, Figgre 12 shows a round caple closure
with’ protectiv@t the cast cover,, 74, ; bingrd Aavicas wBVedRdeddi BT view

from 30 providé@veat théi Osided,3 SHWWswiildipurdbwvilcasdir addduate
m crocabl es push ri.or. o e,clqsure, in a

vi ew BosLtioning a%%v%{‘s“réé]'t %’%ﬁhf%alb%esﬁﬁﬁé“% | i AR 9 Rabl e
c! osure which aepaﬁstgly gealed dfife mphiatrtied hnqieméethotida pgtacmver
L e ShouTs B4 Weptilaiolhoed 51 e ekl cokem plnce, #6077 1 ©
confi gur - example, bytapnO-ring 91. The cover 73 is fixed in this
diagram by securing wedges or securing pins 92, which
provide adequate cover-pressing onto the O-ring.
Shown in Figure 17 is a c¢able closure 72, which
10 corresponds to that £from Figure 16, the load-bearing
cover 80 here having a peripheral collar 81l. By this
peripheral collar 81, the cast cover 80 is fixed adequat-
ely against shifting on the peripheral wall 79 of the
cable closure 72. The cover 73 is in this case fixed by
15 a snap ring (Seeger circlip), which locks into an annular
groove. Opening takes place by means of special pliers.
The closure is secured against unauthorized access.
Figure 18 illustrates in a diagram the conditions
in the case of a through-connection of microcables 84,
20 which are connected via connection units 82 and compensa-
tion loops 47 to the cable lead-in unita of the cable
' closures 44. To reduce the variety of types, the closures
are provided, as standard as far as possible, with 4
cable lead-in units. If not all the cable lead-ins are
25 required, unoccupied cable lead-ins can be closed off
pressure-watertightly by dummy plugs.
Figure 19, on the other hand, illustrates the
principle in the case of a T-branch of microcables 84.
Here, likewise two of the microcables 84 are led into the
30 cable closure 44 in the way described above, a further
microcable 84 being led out, perpendicularly with respect
to this first routing, tangentially £from the cable
closure 44. In this case, the branchnd-off microcable 84
is led in via a cable lead-in unit 83 directly without a
35 compensation loop. The compensation loop 47 has
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Ce st ation
be puileg up in a bow shape, as is indicated at the

point 85. Compensation loops 47 are provided directly at
the microcable ends.

It can be seen from the diagrammatically illus-
trated basic principles in Figures 18, 19 and 20 that a
cylindrical cable closure according to the invention is
particularly advantageous for the laying of minicables or
microcables. On account of the possgibility of tangential-
ly leading in the relatively rigid pipes of the micro-
cables, changes in direction in the routing can be
arranged without any problems.

Depicted in Figure 21 is a variant of the slender
in-line cable closure 1b. In the case of this closure,
the led-in pipes 8 and 10 are permanently fixed by
plastic crimping of a softer metal. For this purpose,
adapter pieces 87 of soft metal are crimped onto the pipe
ends pressure-watertightly and permanently. An outer pipe
88, which is crimped onto the adapter pieces 87 at both
ends, protects the splices 26. The inner bore of the
adapter pieces 87 can be matched to the external diameter
of the repsective microcable 8 or 10.

The compensation loops 47 may be provided both at
the cable lead-ins or cable lead-in units and directly at
the ends of the microcables.

The cable lead-in units of the cable closure may
algso be designed as flange units, plug units inserted in
a sealtight manner



of the cable closure, Fi gure 28 shows the bringing together of the

di fferent - opti cal wavegui de transm ssi on systens,

Figure 29 shows how they are brought together if the 25 _ nmanhol e
isin the free earth, Fi gure 30 show80an open core hole with a laid-in

el onga- tion | oop of a microcable, _ .
-10- - Fi gPeind Brovkded Lo she cpqnentdems, ofjdhec optical maye-e 32
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Represented in Fi ure 1l is a stl:ﬁnéier, el ogngat e |, cabl € cl osure according
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m crocabl es i s takie placeposhieblendsThef nthé caltht8ablesi 8k0adireabERl | S€
in each 5  Dbeing provided with adapted flange units for sealtight
coupling.

Furthermore, the complete cable closure, compris-
ing closure body, cover, splice organizer, protective
tube for excess lengths of optical waveguides, cable

10 lead-in units, sealing systems, crimp connections and
compensation loops, may be prefabricated in the factory.

A development of the invention is based on the
object of providing slender in-line or vault cable
closures for microcables, the diameter of which closures

15 is only slightly greater than the diameter of the micro-
cable and in which closure the microcable inlets can be
sealed off by simple sealing methods. The object set is
achieved with a cable closure of the type explained at
the beginning by sealing heads of deformable material,

20" preferably of a metal, being crimped onto the pipes of
the optical-fibre cables in a sealing manner at periph-
eral crimping points, by the closure pipe likewise
consisting of deformable material, preferably of a metal,
and being crimped on at its end faces onto the sealing

25 heads at peripheral crimping points and by the closure
pipe being dimensioned in length such that adequate
excess lengths of optical waveguide can be arranged in
waveform extent and optical-fibre splices can be
arranged.

30 It is furthermore the object of a development of
the invention that, with such an in-line or wvault cable
closure, a sealtight splice connection is produced. This
object is achieved by the features of Claim S51.

The slender in-line cable closure according to

35 the invention for the microcables described essentially
comprises two sealing heads and a closure pipe. The
sealing heads are interchangeably



case a pipe 8 or 10 - here of the sane dianeter - in whi ch the opti cal
wavegui des 11 are drawn in, blown in or 10 laid in before the pipe

j 0i ni=ng process. Wthin the cable closure 1, the optical waveguides 11
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connecting and sealln technlque as’in the ca

plurality of cr:.mp:.ngs are carried out in series one
behind the other. Within the c¢able closure, thus a
plurality of splices may be deposited together in one
multi-fibre shrink splice protector. By exposure to heat,
15 a sealing of the splices is created. For splicing, multi-
fibre splicers known per se may be used, such as for
example the splicer X120 from the RXS company. However,
conventional thermal splicers may also be used for
individual fibres, for example the device X75 from the
290 RXS company. To avoid crossovers and loopings of the
splices in the splice protector, the individual optical
waveguides must be fixed on both sides of the splice
protector by an adhesive tape. Preferably, a parallel
alignment of the indiwvidual optical waveguides and their
25 fastening takes place in a planar mounting for optical
waveguides, such as are known per se. Finally, all the
splices are to be sealed together with a splice protec-
tor. In cases of few fibres, a plurality of crimping
splice protection parts may be used instead of the multi-
30 fibre splice protector. The splices may be arranged in
series one behind the other or else next to one another
in the cable closure. In order that the closure pipe can
be pushed over the splices without damaging the optical
waveguides, the optical waveguides must be brought up to
35 the splices, so that fastening to the splices is recom-
mendable. The splicing operation is expediently performed
on a workbench, on which the optical waveguide ends to be
spliced are clamped in dividable fastenings. After the
splicing operation, the splicer is removed again, for



only difference being that the lead-in dianmeters at the end faces of
the cable closure are different and are adapted to the respectively

| ed-in mcrocable 9 and 15, respectively. 35 Shown in Figure
3'is an in-line cable closure |a, -t#ka |eft-hand | ead-in side of which
corresponds to the exemnpl ary enbodi nent according to Figure 1, while

the - ri ght *HaPRLe cdovered; daitinsthe pworkbench. Subsequentip) ettheni got

4, onto which $88peeLivaUsas MRS HGR!i& Pushed ontd E&é{:‘! and is _
correspondi ngly sealed off. The sealing may take place by adhesive
bondi ng or crinping on of the m crocabl e pipe on the | ead-in spigot.
This exenplary 5 enbodinent may be used in particular in the case of the
"bl own fibre" technique, in which optical wavegui des are blown in at a
later time in a laid holl ow pipe. The



hél | ow pi pe 3 concerned, for exanple of plastic, can be readily fitted

onto the lead-in spigot 4 of the cable 10 «closure |a. The
exenpl ary enbodi ments shown in Figures 1 to 3 and 21 are suitable as
strai ghtforward in-1ine cable closurd% - in which there are no excess

| engt hs of opti cal wavegui des, so that they are used as )
strafght f or var @iPs b P%¥ Bhe BiaFecrbles | anfsigedided dme #i PeRbbNSs or

m crocabl es. manner over GedfAeLPeriphbdy By triispingQUREr £XFERER i cal
cable closure 5, which can, for_exanple, be verti- cally. into a
core hole in t R&% Kror PR % rtg'&d §bcrg?%£?ur€‘.“eﬁ+@95ab% Ié‘ﬁf—‘i n
units 37 are aemoRgddand théasclegirélpipaiid prsheld witht tRecadduse $0 t hat
o tur BBl B SR byt bbb s EAE RO B 1, °
i s possible, fd&akenampl by tbe cheswre gipe5 Thel gegulivedf exbesspléngth
vavegui des 10 B3 dpRI8a1 HallgRlae withid YiRel HRBEurkOLs’ ELh' SohEEYLEES 26,
e optical wave- gul des are taken out fromthe excess-[engt

assembl y ®yd GiFnlasdng ptddieapts one tclpmireydeadurErr t Hake bewe ng
in the splice ¢eResi k8eY fd88enRgs IOf DAUOWIHE RAb2S thdOmiéPb&alpidd Mum
bending gl Us 133 b "GP 5Bt 2 I Y atter, both ends of the

closure pipe are crimped by a crimping device, for

example crimping pliers, radially onto the sealing heads.

All the operations in the assembly device are provided

with longitudinal stops, or at leagt visual markings, for

15 reasonsg of bétter reproducibility.

Dividing optical waveguides between different
branching cables can be achieved with specially desigmed
sealing heads which are provided with a plurality of
cable lead-throughs. The fixing and sealing at these

20 cable lead-throughs, which takes place with cable lead-in
spigots, is performed outside the cable closure by
crimping. Alternatively, it is possible to dispense with
crimping between the closure pipe and the closure head
if, instead, the two parts are screwed to each other or

25 fixed in a sealing manner by a shrink tube.

If required, the interior space in the cable
closure may also be filled with £illing compound. For
this purpose, the closure pipe is provided with filling
holeg, which are closed for example by clamping rings or

30 by a hot- or cold-shrink tube.

Thus, with a structural design according to the
invention, the following advantages are obtained in
comparison with the existing prior ar%.

- It is a slender, no longer openable cable

35 closure of plastically deformable metal.



The cylindrical interior space 23 of the cable closure 5 ~ may be
separated into appropriate conpartnents in a correspondi ng way for the
i ndi vi dual functions, the splices 26 being deposited in a horizontal
plane in the 35 case of this exenplary=-e@&Bodi nment. “Figure 5
shows an exenplary enbodi nent for a cylindrical closure 5, in which the
opti cal wavegui de spl TResciespre &8r ghgblievwithczepperh tive teyanisndri ca

closure space. +besl fcompidssivy RRT@sE) EBhSi6RSFe@ frant, torsionally
-12- for exa si ckl e-shaped splice organizers 32, Wwhi ch can

| e
be taken out veFt9td IR REGANEG-MRtEZTLIGRE -wor k. The | ed-in optical
wavegui des 24 are defl ectkgedyblrast tHe cabld ilicwire] Gonmpeds3hgs ek t hat

oot PESSLile ] flua® BRY, "9 GuiRiPELANeLDp, M N mum permi sSi bl e
: - The metallic seals are pressure-watertight
seals which are resistant to temperature and aging at the
same time.
- The sealing does not involve any plastic or
10 rubber seals, so that no flowing of materials occurs.
- Only a few, annular and concentric seals with
a large sealing surface area are used.
- There are no longitudinal seals.
- A permanent, pressure-watertight optical-fibre
15 cable/sealing head connection which is stable with
respect to tensile, compressive and torsional forces is
produced by crimping.
- A permanent, pressure-watertight sealing
head/closure pipe connection is produced by crimping.
20 - The sealing heads consist, for example, of
plastically deformable metal,
for example copper, aluminium.
- Simple standard crimping pliers which have
appropriate inserts and carry out the deformation plasti-
25 cally are adequate for the crimping operation.
- A plurality of crimpings in series one behind
the other increase the sealtightness and pull-out force
of the microcable ends.



Represented in Figure 6 is a cylindrical cable closure 5 for

m crocabl es, which is closed off towards the earth side in a hood
shapé& and is accessible fromthe 10 surface 6 via a cover 20. The cover
20 can withstand high | oadi ng and €l2%es of f the cable closure 5
pressure- watertightly by neans of a sealing system2l1l. In the case |,
of this enbodi ment shown Theh&eadbng eEfect rcamikte lincreased byoperidphn t he

upper part of tdigiIClgatdves bR WReCBehNend nedipe of the microcable is
connected in a pressure-tigh manner. W th _the aid of an adaptation

ght
sl eeve 87. The opt icd® vASEQwRteef 1 ther smadd idiamatargh the scahbee
| ead- i N urdlioshikenndyd®ROoSali 4dih Ntex Caetal AAitdttion afpkHeahib¥o-  Of

levels within t cl osure ace. Her, he exce 2 .l engt.hs 3Q of the
| ed-in opt irycal RIS o8 }E’@ str & SFﬂg'ng °© hiﬁﬁpgﬂlﬁgclgrﬁ“ﬁﬁd tfie
excess | engt hs a@qfatiehe the layinwi dgpbht iofal thevedetcesbhs elikewidei n t he

| oner deck 2 Eﬁ&‘" d-throughs 41 in the respective separating
pl ates 29 rrakebfetz"g%o?m g%%dr the optical waveguides to 25 be |led through

fromone level to the ot hBre metaldher closuneegpive ontdhetlmbietaldiar e

serves as spli Geud ingPGedds providd Whbebribsl Sehi.-s&?hZéo&&&éfé:& eggd on
r enovabl e %P|IC . or I zers 32. |f service or splicing work Is
necessary,* tiﬂ TEHCT O &> of the cover 20 the excess-length assem

- The crimping of ductile copper microcables and
of hard, resilient steel tubes is possible.

- The cable closure is resistant to buckling and
consequently ensures that optical waveguide bending radii

15 are maintained during laying.

- The sealing heads of the cable closure of
different internal diameter are interchangeable, but have
the same external diameters.

- The closure heads have in the longitudinal bore

20 a length stop for the microcable, so that penetration of
the microcable into the interior of the cable closure is
prevented. The bores of the closure heads are bevelled
and facilitate assembly during leading in of the micro-
cables. .

25 - This structural design provides a standard size
of closure for all diameters of possible microcables.

- Due to the interchangeability of the sealing
heads, connecting microcables of different external diam-
eters is also possible.

30 - Microcables with a low number of optical
waveguides and with a high number of



30 blies 30 and 38 are taken out, so that finally the splice

organi zers can be renoved. The hood-shaped term nati on of the i nner
wal | *22 of the cable closure 5 is curved such that it can serve as a
gui de for the optical wavegui des 31-12ding to the splices. The nmarking

25 is intended to 35 I ndi cate that correspondlng gui des for optical
wavequi des opfiicadt weyeguddegurar be ospbicet wiltdo ase asedbhies.t he

splicing space, allow ngatgerLhierddincef p&BEeéEéf‘w a plurh®if o:E

I nproved. The IeaQ|n% away of the optical wave- ides into

connect ed optica fibre splices to be protectgd. pi pe of the

out goi ng m crocabl e takesonhas;ﬁdwmuun dﬁt’ical wavegalideseaddl sptiedl 13,

which is a ed here on.th of t st or.ag page 28a for the

out-goi ng OS{I(: avegu vgﬁﬁﬁagscgﬁ b?h%‘%? ?é? %QEng°F§§& in units

13 - Depending on the width of the closure pipe, the
optical-fibre splices can be arranged in series ome
behind the other or else next to one another.

- Standard tools can be used for the splicing,

10 such as a splice protector and thermal splicer for
optical waveguides.

- The length of the closure allows excess lengths
of optical waveguide to be accommodated adequately on
both sides of the optical-fibre splices.

15 - The optical-fibre splices are freely movable
within the cable closure.

The following can be used, for example, as
deformable materials: copper, copper-based wrought
alloys, aluminium, cold-workable aluminium alloys or

20 ' plastically deformable, non-hardened, stainless steel.

Furthermore, the sealing between the sealing-head
outer casing and the closure pipe and/or between the
sealing-head bore and the pipe end of the microcable may
alternatively also take place by a cutting-clamping

25 connection, as is known per se from sanitary installation
engineering. The cutting rings used for this purpose are
plastically deformed by union nuts and thereby seal off
the concentric, tubular closure parts from one another.
For this purpose, however, internal



5 | are drawn here diagrammatically as crinpable |ead- t hr oughs,

but according to the special configuration provi ded by the invention
they "may al so be fitted on tangentially, so that here too the o
advant ages descri bed above cone to-b@&r- 10 In Figure 7 it is
shown how the renmpval of the i ndi vidual units fromthe cable closure 5
accor'ding to andpegtexngl pkbeeads haye sto e @xwridedrions the rasrass-al |

t he excess | engﬁ,bﬁdﬁggo;egm 'k&lg1g optical wavegui des and then the

excess |l engths 38 of the ou |ng tlcal 15 wavequi des are renoved
upwar ds, so that accesst®o% ﬁ%é‘ 'spPl AIRpAgFaceabind cdorvequeM| s o the
splice organi zerepresenﬁé?dImabﬁdzt{idiﬁallﬁedﬁiﬁﬁz Bsean #5-1iife H1oBNre?

ey ds andE e 520t S ERSealk POL R Sarif o D SRt edtihe tnttcen s 4
to 10 show ba5|%Sthisgf1nnsehie¢1 ¢riee behind athee atheatires taeC dntierd.oxo t he
i nvention can bgf the agagFgI e‘gl EilE%eKﬂas% p‘é‘aglsu fI e£ i ntcﬁv:.dual

correspondi ng core S earth “or
Advant ageous i reR¥@akzEibre smidcen prer branght togekhar @fnd parotiestede,

which is cl osedeofétmér ane aeﬂdlbi le spﬁéé Frotdastor§s? G BYL 11 s‘i'&%%r

ng f above, forces are distributed eve over
fgfggc Ioafb g £ ége protective 5p11ces 8S there is adequate free pipe

length in order to accommodate the excess lengths of
optical waveguide LUl and LU2, respectively. The protec-
tive splices SS are freely movable within the cable
closure KM. The ends of the pipes of the microcables MK1
15 and MK2 are fixed in a sealtight manner by crimping at
the crimping points XRK of the two sealing heads DK1 and
DK2, the required temsional, torsional and compressive
strength being achieved at the same time. The closure
pipe MR1 pushed over the two sealing heads is crimped
20 onto the two sealing heads DKl and DK2 and closed in a
pressure-watertight manner on both sides at the crimping
points KRM. The individual optical waveguides are fixed
with the aid of fixings F in the region of the protective
gplices to the latter in order to facilitate the assembly
25 of the closure pipe MR1l. In this case, the ends MKEl and
MKE2 of the pipes of the microcables MKl and MK2, respec-
tively, are led through the respective sealing head DK1
or DK2 into the interior of the closure.
Represented in Figure 23 is a sealing head DK,
30 which has an inner bore BDK, the diameter of which is
matched to the microcable to be respectively fed in. At
the inner end of this bore BDK there is a stop AS for the
led-in cable. At the inlet of the bore BDK, the edge of
the bore is provided with a bevel AF, in order to facili-
35 tate the leading in of the microcable. On the outer
surface of the sealing head DR, peripheral sealing
grooves may be arranged, by which the sealing effect is
improved.



surface area. Sinking into the road soil is not to be expected even

when there is a high volune of traffic. 30 Figure 8 shows a sinple
form=-of the cable closure 5, the cable lead-in units 13 being arranged
at” di fferent levels. As a result, di ﬂfier-ences i n hei ght between the

cabl e routes, as occur between road Iay| ng (about - 15 cm) and earth

| ayi rty (about 70 cm), cRHI®BEe Ak EbowWe. a33‘°sﬁnﬂ§°éﬁﬂﬂ6d#hr§m1§boﬁrﬁ jodd.eq

singl e housing e¢losure in the splice re ion of the ciésﬁre iplpeOfMlilhe
c? detai 's descri bed

pterior space gRulhl ehocan,bes 0L Qe WA L0y o SRS S
seal i ng ni ppl esarmhngéda:t:e series aﬁerﬁadmd tHe oghe! i8 7thid exemplary
Cresented B £ bSatad N GRAEIPRL) f TIUTIRY e, oot AR,
ot her. Here, thgptagee L8aowhich are fixed next to one another. Such a
splice protector is, finally, also provided with a fixing
F, by which the excess lengths of optical waveguide LU
led past are loosely held in the closure space.

10 Figure 25 illustrates that a plurality of splice
protection units SS, with the optical-fibre splices LS
contained therein, may be arranged next to one another,
although then the cross-section of the closure pipe MR2
has to be greater than in the case of the exemplary

15 embodiment according to Figure 3.

In Figure 26, the cable closure KM is designed as
a branch cable closure, here too sealing heads DK3 and
DRK4 being used, onto which the closure pipe MR2 is
crimped in a secure and sealtight manner at the crimping

20 points KRMR. In the case of this exemplary embodiment,
there are additionally provided filling openings EF,
which can be closed with the aid of sealing tapes DB.
Arranged in the sealing heads DK3 and DK4 are cable lead-
in spigots KES1l to KES4, which correspond to the sealing

25 heads DKl and DK2 of the previously described in-line
cable closure, that is to say they too are of plastically
deformable material and serve for the sealtight connec-
tion of the microcables MK3 to MK6. At the crimping
points KRK of the cable lead-in spigots KES1-KES4,

30 ingserted into the lead-in bores EB of the sealing head
DK3 and DK4, repsectively, the mechanical supporting and
sealing off of the 1led-in microcables MK1-MK4 takes
place. Contained in the interior of the cable closure are
the protective splices 88, in which the individual

35 optical-fibre splices are accommodated in groups.

Figure 27 finally shows an assembly arrangement
for the assembly of the cable closure according to the
invention once the



units 13 and 36 are arranged in the separating pl ane bet weén the two
sections 33 and 35, so that it is poss- 10 ible also to lead in uncut

m crecabl es or uncut optical wavegui de conductors. This makes it
possible to apply the splicing techn#@ue here. ~In the case of a cable
cl osure of cylindrical conflgpration, the sections 33 and 35 are

i ndi Vi dual ri nd®Giog Wexki haguPessl carxdedhPulyswivh the aid tdf a

separating pl anglitdd @pdqam Horrosickaser 'Eﬁéespliceﬁssi’@etﬁgﬁg" papion.
Fi gure 10 shovvs t hat g_ cy, dr| cal cable_ closure

assenbl ed, for % d2HIn AR FME2, respertivaly, |fompphepriate
rings, it bei nipdng tdﬁa thye aaespéwivmgnimdamjée oAl SRC NSt Obal ter

bl e lead- 3. Th fo le, with
Suoh oS B aomnsesahe Y, Sea fig | Beddn Bl *and HRa, oF. (A Fable
i zed. Here too cl@@fwr@s;t@ndhmgssembn.ag ayet pmahadeousedthe ends 6ﬂeth?] _
h d own in
separating pl aﬁﬁ%z%%aﬂ@fe‘ée%i %ﬂdndkﬁﬁ u@'a\%%%tthggﬁxé S?r% ./ &P‘&F

Figure 11, likew,e in a_diagrammati i gn of
a cylindrical &X4mping. Beferghands hpwemrchthhecbam:eelmmmunhas 45

are | ed . mnt bﬁs‘hleas'éﬁr%rbw ndegeBhbep! Mxi naﬁaefiﬂw ObndLEhaT
attachment.l he .0 tlcal vvave ui des can continued in
the interi @r 013 H‘é“'@gbl é:r eor‘?d' H%f the spl:.cer SPG has then

been completed, the fixing FMK1 at the sealing head DKl
is released and removed. As a result, the closure pipe
MRl previously pushed on and fixed for assembly can be
pushed in the direction of the indicated arrow PFMR over
15 the two seéling bodies DKl and DK2. By corresponding
displacement of the sealing bodies DKl and DK2, respect-
ively, the excess lengths LUl and LU2 contained in the
interior can then be formed. Subsequently, the closure
pipe MFl is fixed in a sealing manner onto the sealing
20 heads DKl and DK2 by crimping.
The invention relates to a method of connecting
a microcable comprising a pipe with led-in optical
waveguides, which has been introduced into a laying
channel in solid laying ground, to an existing optical-
25 fibre transmission system of a conventional type.
Optical-fibre transmission systems comprising
optical-fibre cables known per se are sufficiently known
and already laid, subsections being coupled together by
the conventional connection units. However, the optical-
30 fibre transmission system comprising tubular microcables,
which comprise homogeneous and pressure-watertight pipes
into which optical waveguides are introduced, cannot be
connected in the previously customary way to an existing
optical waveguide system, since the microcables differ
35 considerably in structural design and in the type of
laying from the conventional optical-fibre cables.



inner wall of the closure without the risk of buckl i ng. Furt her nore,

it is shown that the cable lead-in units 46, which in the case of this
example are likewise led in tangentially, are provided with so-called
conpensation 35 | oops 47. These conpen@&ti-on | oops 47 serve to

GR 96 P 1041 P -15- PCT/ DE 96/ Q2331 WO 97/ 26574

conpensat e for tol er anFeEtheFReRe,) dF 4§ thetoRiertcof- a developpent f
instal |l ati on othehen¢tREIGEStOERIE Melthods ofCOBREESEL Ry f miaridpid nal
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any event bendeogveneional gqprimalleodibire transmisgiomisystems, Stibesirgendi ng
radius of he $RLLARLE HEI S ordded AU %o cakd %pPEcEM A" o' Mind "
laying ground or in laying grounds of different types of
construction. The object set is then achieved with the
aid of a method of the type explained at the beginning,
when joining together in the same laying ground with
10 cable closures, by the microcable being led into an
adapter closure, for receiving microcables, through a
cable lead-in of a manhole of the existing optical-fibre
tranemission system which has been made in the same
laying ground, by optical waveguides of a flexible cross-
15 connecting cable being spliced onto the optical wave-
guides of the microcable within the adapter closure and
by the croes-connecting cable being led into a conven-
tional splicing closure for optical waveguides for
connection to the optical cables of the existing optical-
20 fibre transmission system, the joining together being
performed within the splicing closure.
' Furthermore, the object set is also achieved with
the aid of a method of the type explained at the begin-
ning, when joining together in different laying grounds,
25 by the microcable being led at the end of the solid
laying ground into an adapter closure at the height of
the laying channel and spliced onto a buried cable, by
the buried cable being laid in the earth at the height of
the leading-in level of the manhole made in the earth,
30 led into the manhole and spliced there within a splicing
closure onto the existing optical-fibre network.

With the aid of the method according to the
development of the invention, it is then possible to
couple an optical-fibre transmission system made up of

35 microcables to an optical-fibre transmission system with
conventional optical-fibre cables. The coupling of
tubular microcables '



buckl i ng under nornmal loading. It is also indicated in 10 this di agram

that, because of the excess |engths of optical wavegui de 49, the
spliee organi zer 48 with correspondi ng splice reserve 50 can be taken
out fromthe closure in the service Pbsttion in direction 51. In

protective tubes 54, the optical wavegui des are protected 15 agai nst
mechani cal | oadinkp ithed ceximhingnsitworkhdncltbder gase takad phsgecwith
buckl e-free ha%ﬂﬁl@ycﬂ&éx{&%& R Qz‘ﬂ g:able 1QQHQ%EhSr€‘ ahsrﬂg%hand' ng
radi us. The protective tubes he optical waveguid omthe
cabl e | ead-in Lﬁﬂxf the r%uiww% % h‘éh%pmm@ﬁw.zevsesé fqFethis

deposi ting Of rpddtt adle0Tablenaeebusés edﬁQﬁétdle%&t 4 @ni l&hbhﬁpii. bel’-l or
space of t ure Iw ilased state i,s | dlcate({&% é Ilnes
The connect %c 'és aBfTehErimped . opte Ripaf; ®and 46

is explai ned [ miruzc&:ataiaa.l This meehod. :.Atndsﬂnepdsnihﬂeghb.,thamhnnasddocabl e
Iead|n45|s o) ALt rl.ght of
oo™ 0, o SomyeB LR Lty AR, i Bl e Bl OTaLASR!

mi crocabl e 10 raaszmrmﬁimgpuciabduepb@ a conventlonall hypPegisethen a
cylindrical cablgy (lOSir 8ofldenfional SEFL&ES x}’é B €O MBDON EenkN

which the cable lead-in 30 units conprise mcroc | ead-t hroughs 56,
through wi®h conventdonal ertigalefibrecahleq age alee trd im-cTh8Feof the

the splicing of the optical waveguides of the microcable,
or of the cross-connecting cable, with the optical wave-
guides of the conventional optical cables is performed.
This has the advantage that the tubular microcable ends
15 in a special adapter closure, from which a flexible
optical-fibre cable is led into a conventional splicing
closure, where any service work can then be performed. In
this case, the microcable, which is susceptible to
buckling, can be rigidly fixed on the manhole wall, so
20 that any buckling of the pipe can be ruled out. In the
conventional splicing closure, on the other hand, cross-
connecting exceas lengths of fibres for subsequent splic-
ing and all the splices can be accommodated. In the adap-
ter closure itself, only the microcable is accommodated
25 and connected to the flexible cross-connecting cable.

If a special adapter closure cannot be used, the
microcable must be led directly into the splicing closure
by special measures, corresponding protective measures
having to be taken for the pipe which is susceptible to

30 buckling. Suitable for this purpose is, for example, a
tube which is stable with respect to transverse
compressgsive stress and protects the metal pipe of the
micrccable against buckling and damage. The protective
tube alsoc makes the microcable much  thicker, so that it

35 can be identified better in the manhole.

Access to an already existing manhole, in which
optical cables of a conventional type have already been
led in, is achieved by the laying channel in which the
microcable



cable closure. The lead-ins are in this case arranged virtually

tangentially with respect to the inner wall of t he housing, the free,
outwardly pointing end being 35 expanded in the shape of a nozzle in this
representation, in order to be able 88 rhread the optical wavegui des
into AVENDED SHEET

GR 96' P 1041 p is laid beipg, cut intecrhhe sglbdzdaving gpeynfrdaythe
the flexible praigectveitibhttpios THES CmPRERGES] i Pice Ind¥ial Llaythg/degtH t ed
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Li kewi se, how & cogeechplasishdhenhmade up to the route of the micro-
5 cable on the outer wall of the manhole. Subsequently, the
manhole wall is drilled through in the upper manhole
region and the microcable is led in from outside. The
core hole made outside the manhole in this case serves as
a leading-in aid, to compensate for laying inaccuracies
10 and for receiving the loop of excess length of cable of
the microcable as well as for sealing off the manhole
from the outside. The manhole is sealed off by a conven-
tional masonry lead-through, such as for example with
lead-through seals known per se for manholes. In the
15 interior of the manhole, the microcable is then 1led
horizontally along the manhole wall up to the adapter
closure.

If the manhole for the conventional optical-fibre
systems is not made in the solid laying ground in which

20 the microcable runs, difficulties arise in bringing the
microcable up to the manhole; this is because the re-
latively rigid microcable could, for example, be sheared
off. In such cases, there is then placed at the end of
the laying channel in the solid laying ground, for

25 example of a road surfacing, an adapter closure, into
which the microcable is led. Here there is then spliced
on a flexible buried cable, which is laid at a deeper
laying level in the earth up to the leading in of the
manhole. Here, the splicing onto the existing network

30 then takes place in a splicing c¢closure.

The leading into a manhole also opens up the
possibility that microcables laid at different heights
can be brought together.

The following special features and advantages of

35 the method are obtained according to the invention:



- 15a - cables, usually a crinp sleeve is used. Likew se, how ever, as

shown here, . - 16 - a shrink tube
pi ece 57 nmay al so be used. The optical wavegui des of the mcrocables
are fed to the individual regi ons, -f 82 exanpl e the splice organizers
48, through the cable |ead-in units and through the flexible protec-

5 tive tubes 54 via conpenhei opusbemarys3. optical amavdgnide assemhilyke
place with the sacERtdes Faide kg adant er.

- The bringing together of the new and old

optical-fibre systems can take place in already conven-
5 tional optical waveguide accessories.

- The small laying depth of the microcable allows
the existing free space in the upper manhole region also
to be used.

- A core hole on the outer wall of the manhole

10 suffices for leading in the microcable, so that no
excavation of the surrounding earth is necessary.

- In such a way, routes having different laying
heights can be brought together.

The manhole 103 shown in Figure 28, which is

15 arranged below the road surface 101 of the laying ground
102 and is covered by a cover 114, contains first of all
an optical-fibre transmission gystem 104 comprising
conventional optical-fibre cables. Already provided in
this system is a conventional splicing closure 113,

20 excess lengths 112 of optical-fibre cable introduced in
the customary way allowing a certain mobility of the
splicing closure for splicing work. These optical cables
of the conventional system 104 are usually in ducts and
are led in via lead-in seals 106 relatively deep in the

25 lower region of the manhole. By contrast, the newly added
microcable 105, comprising a pipe and optical waveguides
guided therein, is led into the manhole 103 via a cable
lead-in 107 in the upper region of the manhole, since the
laying channel has only a depth of 70 to 150 mm. For this

30 purpose, a core hole 108 is introduced outside the
manhole 103, in order to have sufficient free space for
leading in the microcable.



Consequently, if required, optical wavegui des nmay be di vi ded between a
plurality of protective pipes. There is al so the possibility of .
dividing the optical waveguides 10 within the splice organizers 52 between
a plurality of organi zers 48. For - R8s -purpose, the optical wavegui des
are led through the bottom of the organi zers 48. Figure 13
shows in a di agPhfh BRif Roxe dhaleyl88 there may adseubet intreduerd, fex

surface, in a ukampiépnhlaubabayeexéasé hiéenyew ot hend neli st s 1 g, cabl es
9 can al so Eﬁ?ﬁ hql nto the %Et erior of t cl.osu el The tension
Pl ot Mg ¢ newiBE PRER e e poPgiblE b FapenshEs FoRaboleTance B s
58. It is al solpngshbl After uetxrdiueitey th@smcrocahbmlmw et.‘rien Jtd;e'.ng

| eft -hand Qa'f %{‘Iﬂgi 18 I¥i31eAN A dn %d(¥1].tlﬁ. hcognggm? V:\h et lad

per nanent |y ar “seal e sealing
With respéer esampdechbtumenadWithimi the enaniake A ae. th%.:rled in
thernore, seal hRgrcQubileahd LK AGA1 n{élﬁadn!l hip tectled mgabl e
cl osure 44, at thg end Sf t he ead-throulynh %ﬁr&&n I ng sealing

means 60. Suit SBPROFEEd t‘f‘ﬁ-'éh the aigr phsa n%oterc&riva%%ﬁeorawm:afe lip
seal 60, whichpipe 109 Sﬁ@mlmdtflfddﬂl? aedaifibaf anseddpEélr 'd Nishre t he

I”n9|h|t ;] e B ea2£823‘|?’;é :Eshesufi't%%&%' for the leadingsgg\l@fln?ic@ cuarbelelsél. 'S an
In this adapter closure 110, the optical waveguides are
connected to a flexible croes-connecting cable 111. After
leaving the adapter closure 110, this flexible cross-
connecting cable 111 is then led into the splicing

15 closure 113 of the already existing optical-fibre trans-
mission system and coupled to it wvia optical-fibre
splices. The flexible c¢ross-connecting cable 111 is also
deposited in the manhole with corresponding excess
lengths 112, so that, even after the cross-connecting

20 cable has been led in, removal of the splicing closure
113 from the shaft for service work is possible.

Figure 29 shows an exemplary embodiment of the
procedure when the manhole is not in the region of the
solid laying ground in which the microcable is laid, but

25 is in the neighbouring, relatively soft earth. The
relatively rigid microcable could be damaged in the
transitional region. Thus, if the manhole 103 is in the
earth 123, the microcable 117 can be laid only up to the
end of the solid laying ground, for example the carriage-

30 way 116. From there, a buried cable 124 has to be led to
the cable lead-through 125 of the manhole. The standard
laying depth ies about 60 to 70 cm in the earth. The
difference in height can be overcome with an adapter
closure 120. The microcable 117 is led in and sealed off

35 in the upper region by the lead-in 118. The buried cable
124 is led through a spigot 121 and sealed off, for
example by a shrink tube piece 122. For leading into the



Sb which is built into the road surface 6 and is fitted in "a netallic

protective housing 64 such that it is pro- tected agai nst nechani cal
| oads. A cast iron cover 68 is captively fastened by a pivot bolt 67
to the protective housi ng 64. The o3k ecti ve hou3| ng 64 has an opening
63 35 in the wall _for leading in the mcrocables The protective

houstng 64 is BBREPELHOI ntthe Ril(ﬂdecﬁbp-é 1%4¢ has t%bﬁoaﬁréﬂﬁfh%ethel n the
I ower region, ?&oﬁhﬁﬁhﬁa theWputer walll0lo#ertHed nxarn@m@t manlﬁatw td se

remai ni ng annu a cl.ose b|tu npoen
T A SRPRISRo MHERR hF TrmBols, A0S 6 HHe Rtiigh: FRBLBUEE crben
sunk with respéeti intbheheasplhghwgiwmﬁr&cungtamdiedsthereaams:s& btlee at any

tine for s _rvi gsg\ﬂgéi wl@ggagggéngrde qorf ce“_{ﬁd??) i s described further bel ow

The protecfive ousin closure 61 are arranged
Dur:.ng the laying of microcables, which comprise

a pipe and optical waveguides loosely introduced therein,
it is necessary to arrange excess lengths of cable before
branches, closures or after relatively long sections of

10 cable, in order to make required compensations of lengths
possible. Such settlements, elongations and alsoc tempera-
ture-induced changes in length during the interaction of
materials with different coefficients of thermal expan-
sion are compensated by so-called elongation loops.

15 During laying in laying channels which are made in solid
laying ground, these elongation loops have until now been
made vertically in correspondingly sunken laying chan-
nels, perpendicularly with respect to the surface of the
laying ground. This leads to difficulties, however, if

20 the laying ground, such as for example a carriageway
surfacing, is not sufficiently thick.

A further object of the invention is thus to
provide a protective device for terminating core holes in
which the elongation loops of microcables are horizontal-

25 ly laid. The object set is achieved with a protective
device of the type explained at the beginning by the =said
device comprising a protective cover and a driving-in
peg, provided centrally at one end, for £ixing in a
central hole at the bottom of the core hole, by the

30 diameter of the protective cover corresponding to the
diameter of the core hole and by filling material being
arranged above the protective cover for sealtight termi-
nation and for £illing the remaining core hole.

The advantage of protective devices according to

35 the invention is that elongation loops of microcables can
be horizontally laid or formed into core



concentrically with respect to each other, it being possi ble for the
I nternmedi ate space to be provided with a flexible foamfilling 66.
Figure 15 illustrates a sketch of an in-line 10 cable closure built into
t he road surface 6 and having a concrdt e protective housing 71, which
protects the in- | i ne cabl e cl osure agai nst nechani cal |oads. Such a
protective houSPAgsowhprchaye @ ddameserswiich aanresponds ph Leaakabof or

sinking into agpavednieach ?é&:ini%@n.bterﬁeﬁézn tQQd:.@s cefea ﬁﬂcmm&,an

wi t hstand hi gh Ioads IS ed, ,whjc ver into a rjing 75.
Here too, a thﬁbﬁPsﬁibF§ ﬂFSbPﬁéﬂalT%%a %&ﬁe‘?eERF?FP?ﬁn?% ¥ are
not flexible hem agincdeceaighe Hf trelirmﬁhe&aﬁatam 6Ras thehanecéosey | ed

into the cable cl 72 rec ear | 20, The e sealin kes pl ace
out i de-t g coReratasnehsgbor EbrkhgBhaYe, e Ao SprTaTiERe ttha ErESyD

si de) or withle chereahdles ars honlnk :temaqndad:a 59 efi ghsmahhddepthe) .

Any conpensati Pﬁéi- ' 5€y?e u re rotective
housi ng 71 andggr lgﬂ%gtsb V\nlﬁlp ere qll‘%egég%ﬁ :Hé&nsgu &lsggfi(%s%%
upwar dl y, undefg&aepampde the sukaraﬁereﬁeﬁuﬁaagiéseyﬁY74caayna Lergeng
cover 73. The pecux.akhi€h ézeau&af&eﬂc%nchesgme B iR EHkYsdYidn O-

ring 91. In thi,s di agram e sealing cov r 73 is secured .
10 layxng groun for ‘example a roa surfacing, is
consequently uncritical. The required diameter for such
a core hole is of the order of magnitude of 150 mm, =o
that these core holes can still be made with conventional
machine tools without any problem. Consequently, the same
15 tool can be used to produce core holes for elongation
loops, cable branches or setting holes for cylindrical
cable closures, as are customary in the use of micro-
cables.

The protective device according to the invention
20 comprises a more or less mushroom-shaped mounting, which
is inserted into the core hole of the solid laying ground
and upwardly covers the latter such that the original
strength of the laying ground, for example the surfacing
for road traffic, is restored. Within the core hole, the
25 coiled-up excess length or elongation loop of the micro-
cable is held down. In addition, the core hole is sealed
off with respect to the surface of the solid laying
ground and the microcable is protected against mechanical
loading from above., This problem is particularly impor-
30 tant if, due to elevated climatic conditions, for example
in the case of a temperature rise above 30°C, the bitumen
of the road surfacing softens and the mechanical load-
bearing capability is reduced. For example, in high
summer, even in our temperate zones, temperatures of over
35 60°C are measured in the asphalt. The hollow space of the
core hole, in which the elongation locop is located, may

be filled with a £illing material,



ahd fixed, for exanple, by an annular screw. 30 Figure 16

illustrates in a diagraman in-1line cable closure 72 built into the
road surface 6, and this bei ng a sinple nmechanical cable closure for
m crocabl es. For reasons of overatrl3€larity, the cable lead-in units

al ready expl ai ned above have not been shown. The cast 35 cover 76 absorbs

t he 'mechani cal"HMfRisOuRE Re%ds homeyer, regtrdet: yhemehil ey 0’8 Fhgousi ng

72. The cast afi@Foddble. TheSpPbLE&EDFe Mdvica GEWALALY KHAGRItes thei Ch
ensur es non- For .t he

- 18 - Ofc?ﬁ%s%ég?sgg g?h?6feﬁ?ﬁﬁe&ﬂgggg€%§e6%5aﬁﬁa%8dawéth bok ovi ded
at the sides, ltwherxh Néditionsidefjusdtid mapesialosuol ks ehdppdagsThe
R L 0T Dt ndd LA gxppBERR b R RO
this way something approaching the strength of the
asphalt is achieved.
Represented in Figure 30 ig a core hole KB in
solid laying ground VG, in which two laying channels VN1
10 and VN2 run in tangentially. The core hole KB has a
diameter which is adequate for receiving the excess
length or elongation loop DS of a microcable MK in
horizontal position for the range of elongation to be
expected. A central hole 2ZB serves for receiving and
15 arresting the protective device according to the inven-
tion. The hollow space of the core hole KB may, if
required, be filled with a filler, which must not, how-
ever, significantly influence the mobility of the elonga-
tion loop DS. The laying channels may be led into the
20 core hole at different angles of offset, so that virtual-
ly any angling off can be carried out for the further
running of a laying route. In addition to the central
hole ZB, further holes may be made in the laying ground,
serving for example as an outflow for condensed water in
25 the core hole KB 'or one of the laying channels VN1 or
VN2. When laying in the elongation loop DS, it must be
ensured that the microcable MK does not touch the wall of
the core hole, so that during any elongation the laid-in
microcable can also give way outwards. Consequently,
30 compressive stresses in the microcable are reduced
without compression occurring and without risking buckl-
ing. When shortening the microcable, the elongation loop
may be pulled together without the cable being subjected
to tensile stress. In this figure, a deflection of the
35 microcable MK of 90° ig shown, the excess length or
elongation loop DS then being stored in a 450° loop. Such
an arrangement may be used irrespective of the inlet or
outlet angles for deflecting a route or



exanple, by an Oring 91. The cover 73 is fixed in this di agram by
securing wedges or securing pins 92, which provi de adequate
cover=pressing onto the Oring. Shown in Figure 17 is a cable
closure 72, which 10 corresponds to that 3f7rem Figure 16, the |oad-bearing
cover 80 here havi ng a peri pheral collar 81. By this peri pheral collar
81, the cast cofdFeg@s A% |3veiblruymeans ahedd afaiansfoldiuwingcakile he
peri pheral wall ¢I8sfitel he cable closure 72. The cover 73 is in this

case fixed by 15 a snap.,rin Seeger circlip), which_|ocks into an annul ar
groove. Qpening takes pgé gy(3 a%%?"(ﬁ iBeai aﬁeqﬂaoaas'l repregrutatiane is

secured agai nst thﬁauyhothéedoﬁéCﬁSSe KB the pﬁufmgtw trie Itéi @.@cﬁ§ ina
dlagramthe conditio in _the c of r connecti on

mi crocabl es>84, QQB %cl‘? ﬁa}‘é‘e\/ ﬂﬁc c?’P’Sn s ?@'é’fﬂ?ed
conpensa- prohetbbpe dla7vi®,t leempaiheéngetite ipratedtivel cotter cshland
closures 44. Tog rgﬂlg t of e su are

provi ded, as stan aréﬁry]?'a s p(')x'"ssél t;fﬁlﬂﬁ? P%p %'oﬁ} éx%?pel? ‘eall Itﬁuts
If not all the ¥agien| efdthes edlongation, éqepr@é am@cmmadﬂmdmd i ns
can be closed ofimitatP6£SBHEe- WAt @ihhgbetY vm’lcﬁymrmag nds

Fi gugfaﬁgh g? ;ggpg%gﬁ[gggg ssiiigsiggglsggt rgdius g.rfl rt]:(lzlle 1ed-r:]|.z:%%ceabclise of
MK. In this way, there is no risk that the microcable K
could be excessively bent or buckled. The free space
above the protective cover SD is filled with a filler FM,
preferably a hot bitumen, whereby a sealing of the core

15 hole KB takes place. If hot bitumen is used, a mixture
with chippings SP is expedient, since in this way an
adaptation to the road surfacing S0 can be achieved.
Furthermore, it is shown in this Figure 31 that a pulling
eyelet ZO may be provided for lifting the protective

20 cover SD. The protective device according to the inven-
tion may, however, also be of a multipart configuration,
the driving-in peg ES then expediently having in the
upward direction a receiving pin AS, onto which the
protective cover SD can be placed or screwed. The dia-

25 meter limitation ESB lying thereunder in this case forms
a peripheral rest for the protective cover ESD. The
diameter limitation ESB may also be fitted on as an extra
part in the form of a sleeve. With the driving-in peg ES,
the entire device is fixed in a central hole in the

30 laying ground within the core hole KB by driving in.

To sum up, further special advantages of the
protective device are listed:

It is a temperature-independert protective device
for core holes, since the protective cover compensates

35 for the differences in heat in the asphalt and dissipates
the heat wvia the peg



Here, |likewi se two of the mcrocables 84 are led into the 30 cabl e

closure 44 in the way descri bed above, a further m crocabl e 84 being

| ed eut, perpendicularly with respect to this first routing,
tangentially fromthe cable closure 8 4n this case, the branched-off
m crocabl e 84 is led in via a cable lead-in unit 83 directly wthout a
35 c¢onpensati dRBvEhe TRELR0 AR & FEE¥It obBeRs imflso no settling or

-19- i N tglowitgs @fbene REPHATEdabdvé Nehe Pt it vl dover.

m crocabl e 84. Unused bl e .l ead-i,ns are cl ressure- wat er
tightly by a dummy pl u&.%e elongation lgop aﬁ}q}% B IRRRDYS j qan move
cross-shaped brfxrely undexrneatthi cthe hprbtectiyei sovpkes tohdvn preéigeres 18
and 19 ar | j gd t hd; e, | b edj f of.

5 Al evidhtPd 1 £ }ﬁégg *]!:.%hl%%%, f‘#&cﬂm& %&% géﬁﬁs, %Egzge

conpensation | oops for ranchi ng-o m crocabl es %Ulled
up in a bow sharefabricateddinrafddest ahepolystyrene or one-component

foam, are filled in. Consequently, the hollow space is
largely protected against the £formation of condensed
water, since a seepage of any condensed water occurring

10 is also ensured by additional holes in the core hole,
which reach into the frost blanket of the laying ground.

The protective cover absorbs the loading from
above and directs it wvia the driving-in peg into the
solid laying ground. As a result, high permanent loading

15 is possible without subsidence. The same applies in the
case of high area loading or else in the case of puncti-
form loading, as may be caused by tyres of vehicles or by
sharp objects such as props, tools, chisels, knives, pins
or stiletto heels.

20 If a large elongation length is required, a
correspondingly large core hole may be made, it being
possible for the radii of the elongation loops to be
formed simply and without a tool. Buckling is in this
case scarcely possible.

25 The surface of the protective cover may be
roughened, in order that better adhesion with respect to
the cast material is achieved.

It is also ensured by the protective cover that
the elongation loop does not spill out or move out

30 upwards when an elongation operation is proceeding.

The £illing of the hollow space of the core hole
above the protective cover ensures that, when the road
surfacing is renewed, only the filler above the protec-
tive cover



pdi nt 85. Conpensation |oops 47 are provided directly at 10 t he

m cr ocabl e ends. It can be seen fromthe diagrammtically
i1l us- trated basic principles in Figures 18, 19 and 20 that a
cylindrical cable closure according to tha%invention is particularly

advant ageous for the laying of minicables or 15 mcrocables. On account of
t he possibili ty‘-%fc’{“anaﬁﬂlfl and renewpd, | eadithgtl $hehprosegtivel devigied

pi pes of the nifdfains unLHFHURed BYARAES.I N d| rection in the routing can be
arranged w t hout any prob]l ens picted in Figure 21 is a

variant of the slender ®ofurthen jqkjectyaf d?h@sd-i”é’epﬁmpnlﬁh&%%@"éﬁet hi s
cl osure, tdh exdrak ldlol&hli%fSr&Fﬂ:ﬂ&lalw&vI&g&EaEQnﬁhycﬁlixéa(h.tt\(:ed in

| ast softer aI For this 0S adapt i eces
5770t sof t ot TOTS MFTHREATBRERY: naBpigse st 1B, e e Sl chBrgnt | y
and permanent | yleaitingrior popeiBblitbés \forchdeeply i Etp&d chahm.éél.e FHept er
pi eces 87 at bQifuoce gp_dgs p{,gétf téﬁigse pui% S 6 %’ el ?g%ﬁgof t he

adapter pi eces can e mat ch e ex erna
repsective m crokemire Hrthe type explained gk ébﬁpbﬁsmnmgt obps thé may

be provi ded bOt&hBﬂe 3&10815.1!:@ G #1 & BRfl- éﬂ‘so@éefai%&ylﬁﬁﬂchncéiﬁ' trieR0d

i s of the m_crocable
directly a:IEO stande h:.g mechanical loads and a cable-closure sealing

body fitted in the outer body, by the outer body having
a removable outer cover, which is at the same height as
the surface of the laying ground, by the cable-closure
sealing body lying thereunder being closed off by an

15 upwardly removable sealing cover, by cable connection
units in pipe form being led in from below through the
outer body into the cable-closure gealing body and by the
ends of the cables being led into these cable connection
units and sealed off.

20 The cable closure according to the invention is
an upwardly accessible closure, making it possible for
splicing and cross-connecting work and also lining up of
fibres or twin copper wires to be performed without
exposing the closure. Until now, fibres and twin copper

25 wires of local and connecting cables have been accessible
only if the entire closure is exposed and the closure
body is removed. At the same time, the closures are
usually at the same laying height as the cables. Digging
work is, however, usually laborious, so that much time is

30 additionally taken up for the repair and service work to
be carried out. In the case of the work to be performed
according to the invention, there is no need for digging
work, since the upper side of the closure terminates
flush with the surface of the laying ground. Such a

35 closure is suitable in particular for leading in micro-
cables, which are arranged at a relatively small depth in
laying channels of solid laying ground. In addition, in
the case of the cable closure according to the invention,



The cable lead-in units of the cable closure may

flange units,

plug units inserted in a seal tight manner

- 20-- bei ng provided for the connections of the optical wave-

"guides. The optical waveguides are |ikewi‘k -provi ded with
so that connection w thout any problens can

| ace, the ends

| take p
the rinicabl es thersi ckpcabresthe BRAFPIFISY dofi derAiagapgieds Faadyed
for sealtight purie@OWHBIWE, which usuallfURRBErAPra, drate@ Pigyengabl e

cl osure, conpr
protective

Spph, Epodat Lo EONE SREERPP. BFS AR ReAaRetieR

al so be désigned as

plug units,

of
units

10

| ead-in units, yhdall, nghivht aie, led Hptéorhectabhé ahdsure fromiieabodw) on

| oops, may _be
t he inventi“on

10

15

20

25

30

35

|
being adapted to the laying height of the buried cables.

In this way, even deeper laid buried cables can be
reached from the surface of the laying ground without
gpecial measures, such as digging work, being necessary.

Such cable closures may be used as branch cable
closures and/or in-line cable closures in local and
branching networks. This is particularly favourable,
gince switching and cross-connecting work is recurrently
necessary in the local network. On account of the simple
structural-design of the cable closure according to the
invention, it may be used in an uncomplicated way in
footpaths, pavements and cycle paths, in particular in
urban areas. All that is required for this purpose are
paved squares, roads or paths, the load-withstanding
cover gimply having to be removed for access to the cable
closure, in order to gain access to the fibres or twin
wires from the surface. If the cable closure according to
the invention is used, special advantages with respect to
systematic utilization of the existing infrastructure are
then obtained on account of the compact structural design
and the good accessibility.

In the configuration according to the invention,
the mechanical loads are absorbed by the outer body,
which preferably consists of grey cast iron, while the
cable-closure sealing body in the interior of this outer
body can be closed in a sealtight manner and contains the
individual communication parts. The sealing cover and the
outer cover are expediently secured against unauthorized
opening and, if appropriate, can be locked. Overall, the
outer body can withstand high mechanical locads up to a
bridge class of 30 and more, so that the cable-closure
sealing body has to meet only the conditions with respect
to sealtightness. The hollow space between the outer body

%élee}; ere%fiﬁ{ge-tc:’iﬁ)le%é{]gehé agkort}ﬁ'ese cable connepét%eo\ﬁelx?g{@sn t of



obj ect of providing slender in-line or vault cable cl osures for
m crocabl es, the dianmeter of which closures 15 is only slightly greater

t han the di ameter of the mcro- cabl e and in which closure the
m crocabl e inlets can be seal ed of £ B¥ sinple sealing nmethods. The
object set is achieved with a cable closure of the type explained at

the begi nni ng b§RdekPensaldarslosuaer ganddng hady iBpy sspegiepslxbbe of a
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according {8 35ti£2eiﬁ gegxisting routes og pavements and cycle paths,
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since the design means that it can £it in well with the
local conditions. The structural design of the c¢able
clogsure also allows further cables to be led in at a
later time if cable connection units were additionally
15 provided at the beginning. For easy identification, the
cable closure can, because of its easy accessibility, be
easily assigned by labelling or coding, so that there is
no need for laborious search and coordination measures.
Figure 32 shows the upwardly accessible cable
20 closure KMO according to the invention, which comprises
the outer body AK, which can withstand high mechanical
loading, and the inner cable-closure sealing body KDK.
The outer body AK terminates with resgpect to the laying
ground VG below with a standing flange STF and upwardly
25 with a peripheral collar KR. Fitted within the collar KR
is the outer cover AD, which can be lifted up along a
pivot pin DA and swung out to the side, so that the
sealing cover DD of the cable-clogure sealing body KDK
lying thereunder is then accessible. This sealing cover
30 DD seals off the cable-closure sealing body KDK via a
round seal RD and with the aid of a fastener, preferably
a bayonet fastener BV. The intermediate space between the
outer body AK and the cable-closure gealing body KDK is
filled here with a filler, for example a plastics foam
35 FS. The cable-closure sealing body KDK is held centrally
in the outer body AK by a spacer AH and the supporting
flange AF for the outer cover. The éurface of the laying
ground VG,



conprises two sealing heads and a cl osure pipe. The seal i ng heads are

I nt er changeabl y - 21 - gr aduat ed
and optim zed in their internal dianeter for the different mcrocable
di aneters. The connection bet ween Tﬁﬁz§baling heads and t he end of the

pi pe of the m _crocabl e takes e by a.crinping o I op this
oper ati on, thefgﬁffxﬁﬁpgfi§IF° é&f% %h lﬁﬁﬁggg 5% ES“Sﬂ 1EBn ﬁtrlc
seal i ng head i surfacencaf| ythkef oum:ed arolver Anpreseed:m oat hetgpbesaf the
M orocable i ARMMIGN io endRRBET. SHOACLEANR N EERILR0 R TERL. the
seal i ng heads rovi mnth eri phera grooves h {he Crinping
10 regions. Tablex Oeﬂrecﬁeé&hnmb@iibmmse\aeep fica orgapizen| $Ky of
Crinpings & e off W the 1e3inCepeital wabefhides NEWLtHLE o 1844, the

cabl e closure, thus a
After opening the outer cover and sealing cover, this

splice organizer SK isg accessible from above, without the
cable closure having to be removed. Because of the excess
lengths of optical waveguide, the splice organizer SK

10 can, however, be pulled out for service work. The cables
K or else microcables MK are led in through the cable
connection units KA connected downwardly onto the cable
closure KMO, these cable connection units KA being angled
off, or bent off, at the laying height of the cables K or

15 MK, so that the leading in can take place without buckl-
ing. The sealing between the cable K and a cable con-
nection unit KA may be performed, for example, with the
aid of a shrink tube piece 8S. The sealing between a
nicrocable MK, which comprises a pipe with introduced

20 optical waveguides, takes place, for example, with the
aid of a peripheral crimp connection KV.

In the case of this cable closure according to
the invention, however, there may also be provided
additional cable connection units from the side in the

25 upper region of the side wall of the cable closure KMO,
which units are then usually used for feeding in micro-
cables lying less deep, as already described. However,
this is not drawn in here. Such lead-ins may take place
radially or tangentially.

30 Consequently, depending on the type of structural
design and laying depth, cables can be brought together
in a cable closure, all the cable ends and the associated
terminations then being effortlessly accessiﬁle from
above, without the cable closure itself having to be dug

35 out.

If the static loading, for example in the foot-
path region, is only low, it is possible to dispense with
the outer body. The removable



plurality of splices may be deposited together in one mul ti-fibre
shrink splice protector. By exposure to heat, 15 a sealing of the splices
is created. For splicing, multi- fibre splicers known per se nay be
used, such as for exanpl e the splicef3X120 fromthe RXS conpany.
However , conventional thermal splicers nmay al so be_used for

i ndi Vi dual fibr%E,P’r"o‘?t"‘gQi’aenﬂ SrhHECHRY | 1% tken Prowifed dtreebdy @mhey. To
avoi d crossoverslesuré angrE gy dfodyhe splices in the splice protector,

t he individual optical wavegui des nmust be fixed on both sides of the
splice protector by an adhesive tape. Preferably, a parallel

al i gnnment of the individual optical wavegui des and their 25 fastening
takes place in a planar nmounting for optical wavegui des, such as are
known per se. Finally, all the splices are to be sealed together with a
splice protec- tor. In cases of few fibres, a plurality of crinping
splice protection parts may be used instead of the nmulti- 30 fibre splice
protector. The splices may be arranged in series one behind the other
or el se next to one another in the cable closure. In order that the

cl osure pi pe can be pushed over the splices wthout danmaging the

opti cal wavegui des, the optical wavegui des nmust be brought up to 35
the splices, so that fastening to the splices is recom



néndable. The splicing operation is expediently perforned on a

wor kbench, on which the optical wavegui de ends to be spliced are
clanped in dividable fastenings. After the splicing operation, the
splicer is renoved again, for - 44 - - 2la -
exanple lowered into the workbench. Subsequently, the respective sealing
head*i s pushedPatente8drims - 22 -

pipe end of thg mcrocahes afdsise (#3PbdticA1SAVeBlides with splice

organizers and excess-length depositories for excess
lengths of optical waveguides, characterized in that
5 cable lead-in units (13, 17 - 18, 45, 46, 56, 70) are
arranged perpendicularly with respect to the axis of the
closure body of the cable closure in the wall of the
closure body, in that the cable lead-in units (13, 17 -
18, 45, 46, 56, 70) are designed in terms of pipe coup-
10 ling technology for receiving and sealing off pipes of
the optical-fibre cables (10), respectively comprising a
pipe (8, 9, 15) and optical waveguides (12), optical
waveguide strips or optical waveguide bundles loosely
introduced therein, in particular for tubular optical-
15 fibre minicables or optical-fibre microcables, in that
the optical waveguide excess lengths (24, 30, 38) and the
splice organizers (48) are arranged within the closure
body (5, 44) removably in the axial direction of the
closure body (5, 44), and in that at least one end face
20 of the closure body (5, 44) is closed off in a sealing
manner by an externally accessible cover (20, 73).
2. Cable closure according to Claim 1, characterized
in that the closure body (5, 44) has a cylindrical shape.
3. Cable closure according to Claim 1, characterized
25 in that the closure body has an oval shape.
4, Cable closure according to one of the preceding
claims, characterized in that the cable lead-in units are
designed as lead-in spigots (13) in the form of seal-
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manner over the entire periphery by crinping. For further assenbly, one
of the mcrocable fastenings is then renoved and the closure pipe is .
pushed with the aid of a 5 guide over the splices until the second sealing
head is taken up by the closure pipets The required excess | ength

of optical waveguide within the closure is then achi eved by di spl aci ng
at | east one closure h&adleFgloghire gnaording tpRlain 4o fhsranteyized t he

pipe ends of the HHao¢all $2ad01nNeyfgols Ol dcadin Iaﬁgeﬁasny bot h

ends of the cl osure pipe are cr %¥ crinping devic
exanpl e crinpi @ fheemall of sheyclassrenel sebn i npsiRibody (5 #4d e

operations in tghe asserdamedexbserara&:dammgedo c1a..mt4h tRaghtydiDakast ops,

t | t I Ki f t ilit
D1 vidi g offt | colb KRRy R Land o APARRER, a1?) aenlScHinGeeRRtiE REN be

achi eved with syeciwalllly ottes:ihgnealosuresoﬂl the ¢hemisrevbody A5 @4Qui ded with
Y o Trgns” o R LB HI AR oo TRl EbIEnandeSEaL' BReBballgse 20
W C able Téad-in Sprgots, is

cabl e | ead- throughs ace Wi
perforned out sicdaimse cabaea@tme,d byn thatrthei rpaliingraerhectjonit is

possible to di %&Qﬁ"enwth'& pipe SE' ERL NS LE RS Bl c“ahﬂ%“r(ioﬁ” Bfd28fe the
cl osure head I nstead, the two parts are screwed to each ot or
10 cable lead-in unlt {(13) is a welded, soldered or adhes-
ively bonded connection.
8. Cable closure according to one of Claims 1 to 6,
characterized in that the sealing connection between the
pipe of the optical-fibre cable (10) and the cable lead-
15 in unit (13) is a press connection with sealing means and
a pressing element, preferably a union nut.
9. Cable closure according to one of Claims 1 to 6,
characterized in that the sealing connection between the
pipe of the optical-fibre cable and the cable lead-in
20 unit is a plastic crimped connection (58) or a perma-
nently elastic, annular seal.
10. Cable closure according to one of the preceding
claims, characterized in that the cable lead-in units
(13) for the inlet direction and outlet direction lie on
25 the same level.
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25 fixed in a sealing manner by a shrink tube. - If required,
the interior space in the cable closure may also be filled wth
filli'ng conpound. For this purpose, the closure pipe is provided with
filling hol es, mhich are cl osed for éﬁanple by cl anping rings or 30
by a hot- or c shrln with a structural design

according to t |ﬁ?s%aFSPF§ﬁPﬁgt%o?%t%fgé§-W dott® fed in
conpari son mntkch&macnatﬁzéﬁl1&|ﬂhaﬁrthe cable lead-in hhits QISbGE@&r no

' I
p4°T Penehl Cehd ¥t ot s BRdeR Sha illn C rkeTed Y ot Hedarent

verse conpressilevelsess, tension- reS|stant torsionally rigid and

pressure-wagertight.  eaple closure %%%%'Mﬁ‘x Ofo! BGC AR Ene Preceding

conprising few
claims, characterized in that the cable lead-in units

(13) point in the same direction.
13. Cable closure according to one of Claims 1 to 11,
characterized in that the cable lead-in units (13) point

10 in different directions.

14. Cable closure according to one of the preceding
claime, characterized in that the excess lengths of
optical waveguide (24) are arranged circular up against
the inner wall of the closure body (5).

15 15. Cable closure according to one of the preceding
claims, characterized in that the excess lengths of
optical waveguide (30, 38) are arranged in groups at
different levels in the closure body (5).

16. Cable closure according to one of the preceding

20 claims, characterized in that the excess lengths are
protected by a flexible buckle-resistant tube (54), which
is deposited in a plurality of loops, maintaining the
minimum bending radius, in the inner closure body.
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5 I ndi vidual parts, is quick and easy. - The netallic seals
are pressure-watertight seal s which are resistant to tenperature and
aging at the same time. - The sealing does not involve
any plastic or 10 rubber seals, so that4do-flowi ng of materials occurs.

- Only a few, annul ar and concentric seals with a large sealing
surface area ar®’used. Cable closure acqprding ke f3aimngi iehinadtenized

- A permanent, ﬂﬁeﬁﬁaleeage ﬁiéﬂﬂlﬁﬁ@f&%ﬁaﬁﬂ.@rEoi@-me@@f'ﬁiﬁ@a@ﬂg idead

connecti on which s_ stable wth respect to tensile, conpressive and
t or si onal forcegs?é o fFdTPedy copnestign between the nicrqeabienent ,

pressur e- wat er t andt theadaliye 1ead-haadizfﬂuﬁ9(uge .pi pe connectlon ls Ioroduc?d

by crinpinge 20 - The sealin eads consi st, e, 0

pl ast i cal | y°def bf bl e ‘Fr%‘?‘a?,'gf““r?o? RERRE, Yo 308 of, s FhHeding

- Sinpl e standaclatms nptharastenigedhinhthat e compeapptipni hmpl &R i€ and

carry out the dghgr gALeObA) 8kl ortlca1cdibkedlarideaua . 10 LR AP NY

oper at i on. f urafity of cri S$Tin series one
the ot her increcaaead ot Jehe i e ias dndied apgrb eu efdrin unit (13).

1e. Cable closure according to Claim 18, character-
10 ized in that the compensation loop (47) is arranged as an
attachment to the cable lead-in unit (13).
20. Cable closure according to one of the preceding
claims, characterized in that the closure housing (5, 44)
and the cover (20, 73, 74) are designed to withstand high
15 mechanical loading for fitting into a drilled core hole
of a laying route in the ground, preferably in a road
surfacing.
21. Cable closure according to one of the preceding
claims, characterized in that the cable lead-in wunits
20 (13) for triple kranches are fitted in a T-shape on the
closure housing (5, 44).
.22. Cable closure according to one of Claims 1 to 20,
characterized in that cable lead-in units (13) for
quadruple branches are fitted in a cross shape on the
25 closure housing (5, 44).
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of the m crocabl e ends. - 24 -

- The sealing effect can be increased by periph- eral grooves on the
seal i ng head. - On account of the small dianmeter, the cable
closure may be laid in the axial directi &® of the micro- 5 cables, so that
a w dening of the |aying channel is adequate, the |aying depth of the

microcabl e |ikéwicse  Cabhgj Alospke pReerding to one of thepreyisyshy
closure pi pe appgebhigiedt ablafms, chagakitagibeddsipr atate ehecCtIédd!in

hr ough- of 10 the nd by e. _ The, crimping of
Quctile copper SRABABERLPEStARGoabte YedRay wmtee (13 aze ArStaned X °

possi bl e. a funnel shipe and|prafasbly bavecs Ieagtht stdpckdr ngheand
consequent gy eﬂﬁ?z&%ﬁaﬁ&@t (283 i cal wavegui de bending radii
24. Cable closure according to one of the preceding

claims, characterized in that the cable closure (61) is
arranged in a protective housing (64), the protective
housing (64) having lead-through openings (63) for the
10 optical-fibre cables (62) and in that the intermediate
space between the cable closgsure (61) and the inner wall
of the protective housing (64) is filled, preferably with
a flexible foam filling (66) of plastic.
25. Cable closure according to Claim 24, character-
15 ized in that the protective housing (64) consists of
concrete and has a removable, load-bearing cover (68).
26. Cable closure according to one of the preceding
claimg, characterized in that the diameter of the cable
closure is 70 to 100 mm and the height is 150 to 250 mm.
20 27. Cable closure for optical-fibre cables comprising
a pipe and optical waveguides introduced therein, charac-
terized in that the cable c¢losure (1, 2, 10, 1b) com-
prises an extended closure pipe (19), in that the closure
pipe (19) ies adapted at the ends to the diameter of the
25 ripe of the optical-fibre cable (8, 9, 10, 15), in that
the leading in of the pipes of the optical-fibre cables
takes place in the axial direction of the closure pipe
(19) and in that the seals between the closure pipe (19)
and the optical-fibre cables (8, 9, 10, 15)

\\
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15 are maintained during |aying. - The sealing heads of the

cabl e cl osure of different internal dianeter are interchangeabl e, but
have - t he sane external dianeters. - The cl osure heads
have in the |ongitudinal bore 20 a leng#f stop for the mcrocable, so
t hat penetration of he mcrocable into the interior of the cable

closure is tﬁ%v@ﬁ?ﬁﬁ inngableclead-incunibr uft7 head8s aBe -hdveld7dd
and facilitate adapeddyrs ughd 3i1iondidre ldI @.ixet Bﬁtﬂh&lof.zbre c&Fdes. 25

- This structur desi ovides a stan of clqQsure for all
di aneters of pogél bl e %%1% ‘Bf e Adbording 't qﬂ?é'“t& Tvh&haracter-
i nt er changeabi I:l-tgdointhhas%he nvgable ldmbdn wame@7 g m)crm@lﬁﬁ%sof

different exter t s al so possible. 30
M cr ocabl es Wi t ow nu zéerssgfseﬁra‘g'pﬂlt i cal wavegui des and with a high
nunber of Cable closure according to Claim 28, character-

ized in that the ends of the extended closure pipe (19)
are provided with an external thread and in that the
seals are formed by union nuts (17 - 18) and elastic
10 sealing inserts (14).
30. Cable closure according to Claim 27, character-
ized in that the seals are formed at the ends of the
extended closure pipe (19) by crimped conmections (87).
31. Cable closure according to one of Claims 27 to
15 30, characterized in that the ends of the extended
clogure pipe of the cable closure (2) have different
diameters for adaptation to different diameters of pipes
of various optical-fibre cables (9, 15).
32. Cable closure according to one of the preceding
20 ' claims, characterized in that the cable closure comprises
a plurality of rings (33, 35) which can be placed closely
against one another.
33. Cable closure according to one of the preceding
claime, characterized in that the closure body (33 - 35),
25 or the extended closure pipe (19), is longitudinally
divided, preferably in the plane of the cable lead-in
units (13, 36).
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-'25 - optical wavegui des can be spliced with one anot her.

- A shrink splice protector allows a plurality of optical-fibre
splices to be protected. - Both individual optical wavegui des
and optical 5 waveguide strips can be -ad®mmodated in the closure.

- Depending on the width of the closure pipe, the optical -fibre

splites can be34rrangefabheselomuresecordingeto ilaime lopke?7 orcha¥aCnext t o

one another. terized in thal é‘ﬁé@iﬂgtfﬂx s Cébe b&%ﬁ& Ofn L6 SedBLd NY, 10
such as a spllge protector and thernal splicer for opti cal wavegui des.

- The length of®RHailB| BRYFE é}?bms excess | engths of optical wavegui de

to be accommpdgsed adeaamel b!leﬁure ac@@fdmgfdas Claihe3 PPt et adtdy £
splices. 1 fibre

he opt ices,are free myvabl.e
oD S o e Bcaptaed dayy phat 9Ra198y iyl oS> 18EGarERRt d TRR e
exanpl e, as sepdehbingbpbanes dretate=n tepdndivddpal - biangsl (BDUREER) .

O e

def or mabl e, non- har dené stain fnore, the
seallng betmeenzgﬁelgeﬁnamgnﬂﬁgdlead in units (13) are arranged in the

separating planes between the individual rings (33, 35)

10 or sections.

37. Cable c¢losure according to one of the preceding
claims, characterized in that the interior space of the
cable closure (5) is subdivided by separating plates (29)
into a plurality of sections.

15 38. Cable closure according to one of the preceding
claims, characterized in that the closure has two covers
(68, 73, 76, 80), arranged one above the other, the inner
cover (73) sealing and the outer cover (68, 76, 80)
absorbing mechanical loads.

20 39. Cable closure according to one of the preceding
claims, characterized in that the crimped connection
protects the tubular microcable (1) at the cable lead-in
of the cable closure against tensile, compressive and
torsional stress.
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outer casing and the closure pipe and/or between the seal i ng- head bore
and the pipe end of the m crocable may alternatively also take place
by a“cutting-cl anpi ng 25 connection, as is known per se fromsanitary
installation engi neering. The cutti-n@lri-ngs used for this purpose are

plastically defgrmed by union nuts and thereby seal off the
concentric, tubfPar cl oSabiepatesure aeeprdingitrerone of #he preesdingose,

homeveri [ Etergahﬁims,tch%racterize%1in ﬁﬁ$t g%ffggences‘gééﬁﬁﬁrﬁ}ﬁggﬁﬁ ng
external tnreads,have e ,provi n e, rres-
heads. Bion ?h '%?eg Eﬂlé’r??,ag e ?E%éﬁ%l}]e&?@l"& EPe&PGs/I gurround-

represented in Lnggititdineal c&nt ben compehdatdd By Cleompensabion§ Aodphd
nicrocabIeSSNKléggg M2 with protective splices SS lying in series one
I *

behi nd t he ot he the interior
41. Cable closure according to one of the preceding

claims, characterized in that the complete cable closure,
comprising closure body, cover, splice organizer, protec-
tive tube, cable lead-in units, sealing systems, crimped
10 connections and compensation loops, is prefabricated at
the factory.
42, Cable closure according to one of the preceding
claime, characterized in that cold- or hot-shrink tubes,
O-rings, annular lip seals or permanently elastic seals
15 may be used for an elastic sealing.
43, Cable closure according to one of the preceding
claims, characterized in that sealing heads (DK1-DK4) of
plastically deformable material, preferably of a metal,
are crimped onto the pipes of the optical-fibre cables
20 (MK1-MK6) in a sealing manner at peripheral crimping
points (KRK), in that the closure pipe (MR1l, MR2) like-
wise consists of deformable material, preferably of a
metal, and is crimped on at its end faces onto the
sealing heads (DK1-DK4) at the peripheral crimping points
25 (RRMR), in that the closure pipe (MR1l, MR2) is dimen-
sioned in length such that adequate excess lengths of
optical waveguide (LUl, LU2) can be arranged in waveform
extent and optical-fibre splices (LS) can be arranged.
44, Cable closure according to Claim 43, character-
30 ized in that the optical-fibre splices (L8) are arranged
in series one behind the other within the cable closure
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.-

of the cable closure KM A plurality of individual optical -fi bre
splices are brought together and protected together in a multiple
splice protector SS. On both sides 10 of the protective splices SS there
I s adequate free pipe length in or de52 o0 acconmpdat e the excess
Iengt hs of gpti cal wavegw de LUL and LU2, res&actlvel y. The protec-
tive’splices SStare freCrblapoderure aseerding cte@laim 43 ochazadder-The

endls of ht he pi peagaf mhehﬂtceﬂsasﬁtﬁ%ahﬂﬂn%?e ngﬁ%ﬂcgglzi(q?iﬂé:%%&%% d
eal ti ght manner cri npi

:eal i ng heads DR®* é g° cRe %P@th?ﬁé”’rfétfd? Fél?gieoﬁ&f’sufﬁrémhal and
conpr essi ve 46st r engChbbei amolaﬁhe eaedgﬁam@etsa&iet b&ECI-EhQ\s;?'F]ﬂStE&

i pe MR1L pughed ver i g Cri ont o wo
gegl i ng hga s B&%Egﬁa %o%%d%g the sbmfﬁ %’e ’v%t _el’r%ner
on both sides aheaﬁe (BKLnpPR3) is adapbed itR\badhecasulito dtied dzhimac}alr ]

d h e n I Qn t he
wavegui des are BEXEﬂe giPeWbE t:%nQ ogi:.‘i'cgi %%K#é‘gé 1d Lh{iate PhAt 4B b1y

pr otective Sp I Cce In or aCI
25 of the cl ostbatpppPepkPheralt Btopcda8) €hr &he@s pirel ofndthe ccm@ of

the pipes of tthBh&iﬁgaéﬁ@iScd‘ﬂﬂf:.m wlerms) :Lsté. ﬁéﬁ{?e&“

t hr ough thf resgﬁ ve s?a head DK1 into t nterior of t he
cl osure. °?@p E-)nt ed in Figure 23 |s a seal ing head DK,
: 47 . Cable closure according to one of Claims 43 to

45, characterized in that the sealing head (DK3, DK4) has
a plurality of lead-in bores (EB), in that crimpable
cable lead-in spigots (KES1-KES4) are inserted in a

15 sealtight ménner in the lead-in bores (EB), the seals
between the pipes of the optical-fibre cables (MK1-MKS§)
and the cable lead-in spigots (KES1-KES4) taking place by
crimping on of the cable lead-in gpigots (KE1-KE4) at the
peripheral crimping points (KRK).

20 48. Cable closure according to one of Claims 43 to
47, characterized in that the sealing heads (DK1-DK4)
and/or the closure pipe (MR1l, MR2) consist of copper or
similarly plastically deformable metal or copper-based
wrought alloys.

25 49. Cable closure according to one of Claims 43 to
47, characterized in that the sealing heads (DKl to DK4)
and/oxr the closure pipe (MR1, MR2) consist of aluminium
or cold-workable, non-hardenable aluminium alloys.
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30l whi ch has an inner bore BDK, the dianeter of which is mat ched to

the mcrocable to be respectively fed in. At the inner end of this bore
BDK t*here is a stop AS for the led-in_cable. At the inlet of the bore
BDK, the edge of the bore is provi ded3#i Th a bevel AF, in order to

facili- 35 t the | i ng. Jn of the mgrocable. On the_outer

surface of the sg‘al i ng (ﬁa}% %ﬂf%ﬁﬁ p?ﬁ%"r%f%!q%g‘me of gfbdvee Ay toe
arranged, by wéZh chersuarivpdiincthatsthe sealfrig\sshds (DK1 to DK4|)
- 27 - and/or EHE k802 §t %{@e a(bﬁilosﬁiﬁ?ggé%j.ép rootu%@‘f\ttsﬁgﬁgzgye

closure in the splice region o cl osur’e. ! _
protective splitefozmabie, \nonrhardened, i spainkess steekanged in series one

behind the mthegrjn thigrsaRivled b & SQQP@i&i?E'tspdﬂi*}FJ %o%%c%i%”{«?khty of
optical vaveguige ,ia oFla S2B15 e10mute A ordiny te e o e agnot her:
Such a
to 50, characterized in that the closure pipe (MR1, MR2)
is pushed over one end of the pipe of the one optical-
fibre cable (MK1), in that this end of the optical-fibre
10 cable (MK1l) is fixed in a fixing (FMK1l) and in that the
one sealing head (DK1l) is pushed onto and crimped onto
thig end of the optical-fibre cable (MK1l), in that at a
distance, which corresponds to the closure pipe (MR1l),
the second sealing head (DK2) is crimped onto the like-
15 wise fixed end of the pipe of the second optical-fibre
cable (MK2), in that subsequently the required splicing
R work is carried out, in particular with the aid of a
splicer (SPG), excess lengths of optical waveguide (LU1,
LU2) being provided on both sides of the splices (SS), in
20 that then the closure pipe (MR1l), extending over and
beyond the excess lengths of optical waveguide (LUl, LU2)
‘and the splices (SS), is crimped on in a sealtight manner
on the two positioned sealing heads (DK1l, DK2).
52. Cable closure according to one of Claims 43 to
25 50, characterized in that the electrically conductive
pipes of the microcables (MK1) are through-connected
electrically conductively to one another by the closure
pipe (MR1) and the crimped-on sealing heads (DK1).
53. Cable closure according to one of Claims 1 to 42,
30 characterized in that the sealing heads have threads at
their ends, in that deformable cutting rings are inserted
at the sealing points between the
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fp'lice protector is, finally, also provided with a fixing F, by which

he excess | engths of optical wavegui de LU | ed past are |oosely held
in the closure space. 10 Figure 25 illustrates that a plurality of
spllce protection units SS, with theebptical-fibre splices LS

cont ai ned therein rran ed ext to one another, al t hou then
the ¢ross-sect i™ (?r?,ldf‘g%/hg %‘? %%':W and H’g&e tﬁi‘Bﬁuﬁ?e tﬁg

t he case of th®etwasn ahe b&al&nboﬁeaﬂnboaesoaﬂanghé0p£i>gueﬂd3 of the

In Figure 26, | osur Si h

cl osure, here %ng%rg’e%ﬁ'e%’hgg:dgt%% é’% &@%ﬁ%rel%%e ucs'g%é"%%t V\#I ch the
cl osure pipe VRXE §crewedcpn|¢pedhenthrseéﬂr®fm mltm@ﬂaner at the
crimping 2@ Poignts KRigenbh Wie disfeciiindlss fiEmUaHe % Bilg 2

there are additionally_ provided filling openin
closed with thé”@iedwéﬁhséﬁﬁrhﬁ eRpieabpravegul 'aﬁ'&éﬁhl ast hatzedreed heads

DK3 and DK4 ar gngabl & |1§§=}£ing chanﬂeﬁplzgptﬁlﬁESLatyanbESgromph teor agspond
to the sealing 25  heads IQK qn % gKZ 8“ e ggew ousI%/ desgrébgd in-1ine
cabl e closure, THELLPS t°8 35311 FdHT R0 T APERLF S HPR BT RLFH BRY B8R abl e
materi al and seriemaflortypleec wichl cablle clveetes accotahmgo{:otm_nb:rbr_xabl es
S L oG Al BB Mhime, MUk STEeR 1A End CAIGHECERIEC! S
(105) is led into an adapter closure (110}, for receiving
microcables, through a cable lead-in (107) of a manhole
(103) of the existing optical-fibre transmission system
(104) which has been made in the same laying ground, in
15 that optical waveguides of a flexible cross-connecting
cable {(111) are spliced onto the optical waveguides of
the microcable (105) within the adapter closure (110) and
in that the cross-connecting cable (111) is led into a
conventional splicing closure (113) for optical wave-
20 guides for connection to the optical cables of the
existing optical-fibre transmission system (104), the

joining together being performed within the splicing

closure (113).

55. Method according to Claim 54, characterized in
25 that the microcable (105) led into the manhole (103) is

mechanically protected by a protective pipe (109) up to

the adapter closure {110).

56. Method according to one of Claims 54 or 55,

characterized in that a core hole (108) is made into the
30 laying ground (102) on the outer side of the wall of the

manhole (103) in the intended leading-in region, in that

the lead-in of the microcable (105) is led via the core

hole (108) and beyond e

AT L




30

DK3 and

inserted into the lead-in bores EB of the sealing head
DK4, repsectively, the nmechanical supporting and sealing off of the
| ed-i*n m crocabl es MK1- MK4 takes pl ace. Contained in the interior of
the cable closure are the protective &bl i-ces SS, in which the

i ndividual 35 optical-fibre splices are acconnndgted I n groups.
Fi gure 27 final ijtehéhe manbedenb(103Hr rimgeneseltightfuannke dyserdrls of
the cabl e closuggoggcording to the i nvention once the

- 28 -

spLicing work has been carried out with the aid of a

splicer SPG n°Both silethed @eeoxdingertaspepenafe Gleims 54 chovdifie
fixings FMK1 anthtefﬂié&CEh‘\éQinét fﬁci&&lees étf(!‘ﬂgf%}egge &Q i ané' \IZ/)I(iZ
m crocabl es.MK1, an to pe connect eq. e_seal ing hea

of the cabl & hel%?%%ﬁ?ﬁpt e%é“§§§éhﬂﬁﬁﬁmaﬁb(gﬁ§ied onto the ends of the
58. Method of connecting a microcable comprising a

pipe with led-in optical waveguides, which has been

10

15

20

25

30

introduced into a laying channel in solid laying ground,
to an existing optical-fibre transmission system of a
conventional type with cable closures according to one of
Claimeg 1 to 53, characterized in that the microcable
(117) is led at the end of the solid laying ground (102)
into an adapter closure (120) at the height of the laying
channel and is spliced onto a buried cable (124), in that
the buried cable (124) is laid in the earth (123) at the
height of the leading-in level of the manhole (103) made
in the earth (123), is led into the manhole (103) and is
epliced there within a egplicing closure (113) onto the
existing optical-£fibre network.

59. Protective device for terminating core holes in
solid laying ground for elongation loops of cables, in
particular of microcables according to one of the preced-
ing claims, characterized in that it comprises a protec-
tive cover (SD) and a driving-in peg (ES), provided
centrally at one end, for fixing in a central hole at the
bottom of the core hole (KB), in that the diameter of the
protective cover (SD) corresponds to the diameter of the
core hole (KB) and in that £illing material is arranged
above the protective cover (8D) for sealtight termination
and for filling the remaining core hole (KB).
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m crocabl es MK1 and MK2, respectively, and fixed by cri npi ng.

Bef orehand, however, the closure pipe MRL has been pushed over the

m crocabl e MK1 and fixed. Once the 10 splicing work with the aid of the”
splicer SPG has then been conpl eted56the fixing FMKL at the sealing
head DK1 Is rel eased and renoved. As a result, the closure pipe

MR1 *pr evi ous| y6Pushed Broteativeatevise Mﬁ-ygcﬁq @haim 59 pEaRRA N t he
direction of therwda%ﬁeéhaerwyﬁf Weﬂé (A, (ViE2)S8AI NP AR DKL

and DK2. By correspgndj ng cerrent of the seal i ng bodi es DK1 and
DK2, respect- ©out °f-v5“? CoRe %s@q erddRgentd2ld¥d LU2 contained in the

}nt e(rji or can tlbmn be fpwedctﬂ@seswmh ||a/cc6:|‘&‘:'.r!§ Qﬁ:Ul’dhel of cmaimdvE-ﬂs S

i xed in a_sealin er onto,t sea and

cri npi ng. 5 %0,” Q‘ﬂ’r‘ tﬁ(‘féﬁf‘ e?g‘[e Pf#&“?{ Tcoé’(?ﬁne

a mcrocabl e chaprosi hgsaupquedllytfad:mg |aridnpta| pallling eyraizegume)s, \/\hi ch

has been int ro?gced [ nggoe J:gi’*wgdevice ﬂé} tSbOlc#r{L , to
? a conven’f I ona

an existing opticCal tTransm ssion system o t ype.

Optical -fi bre tpaftni chavacterized iguhhatsithg drivingtirded i (BD @ es
known per se agg bl iftleRNldphckN@HN the ool MRS Aidh & UDBALILANS
bei ng coupl ed toget her by t he conventional connection unjts. However,
the optic p. limitation (EBS) for the elongation loop (DS), a diameter
which corresponds to the minimum permissible bending
radius of the led-in cable (MK).
63. Protective device according to one of Claims 59
to 62, characterized in that the £illing material (FM)
15 congigts of bitumen.
64. Protective device according to Claim 63, charac-
terized in that crushed solid materials, for example
chippings, are added to the filling material (FM).
65. Protective device according to one of Claims 58
20 to 64, characterized in that the free space of the core
hole (KB) underneath the protective cover (SD) is £illed
with a filler, in that does not hinder the free movement
of the microcable (MK).
66. Cable closure for optical waveguides with splice
25 organizers and excess-length depositories with cable
lead-in units, for fitting in solid laying ground, the
cable closure being accessible from
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30 fibre transm ssion system conprising tubular mcrocables, whi ch
conpri se honpgeneous and pressure-watertight pipes into which optical
wavedui des are introduced, cannot be connected in the previously
customary way to an existing opti cal- Wavegui de system since the

m crocabl es differ 35 considerably in structural desugn and in the type of
| ayi rig fron1thetbﬁn?ﬂﬁﬁﬁﬁﬁapfoﬁbﬁciﬂ ingrgreumdesaccording to Claim 1,

- 29 - charaEHéi:.'ﬂQéaDiﬁ thitl sh&heaﬂi)ée&io@&r@ é&x@)' Wt 8 i d

the invention to find ne s of connectlng a m.crocab
of cable cl osur 88 GRER, AR c ik (gRe "“’cl'tﬂﬁm high mpphandtceal bre
transmi ssi on syibeds, alnH held:galdidmme(id‘aaﬂ.nbh%oa?n NEDIK) OrE itk ddpkign pl ace

constructof. THESIEREeE BV dam . 1Y R IAUE B Doy LB e o
of the type exp?&ﬂnﬁdb&e Qﬁkﬁbeghnnldgp), which lies at the same height

as the surface (S0) of the laying ground (V@), in that
the cable-closure sealing body (KDK) lying thereunder is
closed off by an upwardly removable sealing cover (DD),

10 in that cable connection unites (KAl, KA2, KA3) in pipe
form are led in from below through the outer body (AK)
into the cable-closure sealing body (KDK) and in that the
ends of the cables (K, MK) are led into thesge cable
connection units (KAl, KA2, KA3) and sealed off.

15 67. Cable closure according to Claim 66, character-
ized in that pipes of microcables (MK) are connected in
a sealtight manner to the cable connection units (KA),
preferably by crimped connections (KV).
68. Cable closure according to one of Claims 66 or

20 67, characterized in that a shrink tube piece (SS) is
arranged at the end of a cable connection unit (Xa3) for
the sealtight leading in of a cable (X).
69. Cable closure according to one of Claims 66 to
68, characterized in that the leading-in points of the

25 cable connection units, (KAl, KA2, KA3) are bent off in
a horizontal direction at the laying height of the cables
(K, MK) introduced in the laying ground (VG).
70. Cable closure according to one of Claims 66 to
69, characterized in that




V\hen joining together in the sane laying ground with 10 cable closures, by

the mcrocable being led into an adapter closure, for receiving
m crocabl es, through a cable lead-in of a manhol e of the existing
optical -fibre transm ssi on system whi®h has been nade in the sane

| ayi ng ground, by optical waveguides of a flexible cross- 15 connecting
cable being splﬁhﬁad'—'aéﬁteo alesune | GMO)ndas additionadscablehconnertianl e
within the adanﬂw'&une aﬂde wallb,\’v}lﬂ%hC%QESEfQEw(aﬂ 3¢ ¢8R Bebgheg |ed

into a conven- tional splici ng closure for optical wavegui des Tor
[

connection to e I@3tingachanpeds t HECERFARISR: optical - 20 fibre

trfinsm ssi fm sygt.em taniel mmdﬂgadw:dhagng:o onePesff atTeLinsM 661 8ot he
splicing c

sur Furt he the o set is so achi eved
w th Che 18Y) sharasteriaen LonEhtp e dHbATHstLate, fRepePREves
ni ng, when j oi rileg dajga-haroauredlshfa&ﬁ.ngt bbdyl {BDB} oandsthéSoubyrthedy

m crocabl e bei n&% e e f_t r

adapter closure ) q'h‘-"atf'ﬁ'teﬁ(‘;'ﬁt QQFR Pﬁ:’fi IQ‘ )n'g zjﬁg)rélﬁgglg gﬂ %#’ onto a
buried cable, I@ple Platsltecbuﬁpea cable being laid in the earth at the

hei ght of the leading-in | evel of the manhole nmade in the earth, 30

|l ed into the manhol e and spliced there within a splicing cl osure onto
the existing optical-fibre network.




Wth the aid of the method according to the devel opment of the

I nvention, it is then possible to couple an optical-fibre transm ssion
systen1nade up of 35 mcrocables to an o tlcal fibre transm ssion system
W't h conventional optical-fibre cabte3 “The coupling of t ubul ar

m cr ocabl es - 30 - onto the

exi sting net woPP8YFaGk s case takes pl ace with cabl e cl osures of which
the cable | ead-ins are de3|gned for the requirenents of the

m crocabl es. for pos are cabl Qsyr of

whi ch the spi got- %ﬁ§§§§ 55 @p s“??gggﬁdﬁﬁ 1§ﬁt§§}hge 5§§nof t he
m cr ocabl es. 'HwaanmeﬁhddemsessblpngShbdepo$itpriH£zm d of conventlonal

cabl e cl osures. From sy s Alanisl LOSHLE to a 2cGHIES-CRIMEAI | BEroabl ©
of a conventional type |s t
optical-fibre cables, preferably optical-fibre minicables

or optical-fibre microcables, with cable lead-in units,
which are arranged perpendicularly with respect to the
axis of the closure body, it being possible for them to
be fitted vertically into a core hcole made into the earth
or into road surfacings. On account of laid-in excess
lengths of optical waveguide, splice organizers in the
interior of the closure body can be taken out upwards for
gservice work. Preferably, the excess lengths of optical
waveguide are carried in a protective tube, which is
depogited in a plurality of loops in the interior of the

closure.

Figure 6

/

| THIS SHEET HAS BEEN
" REPLACED




led to a conventional splicing closure, into which the 10 conventi onal

optical-fibre cables are also led in. There, the splicing of the

opti eaal wavegui des of the m crocabl e, or of the cross-connecting
cable, with the optical wave- gui des of the conventional optical

cabl es is perforned. Thi s has the adngﬁtgﬁe that the tubul ar

m cr dcabl e ends 15 I n a special adapter ¢l re, fromwhich a flexible
optical-fibre cable is led ipnto_a conventional splicing cl osure, where
any service work can then b ofjned. In this case, the nicrocable,
which is susceptible to "7 bu€kling, can be rigidly fi@ed on tJle manhol e

wal |, so 20 t hat any buckling of the pi e_rul out. |pf the

conventional splicihg, ¢l os#&re, on.the* ot hes- I i ng
excess |l engths of ffepréss f mt, ‘spl +.@~: plices

can be accommpdat ed. Ff:th

m crocable is acco _
cross-connecti ng cgblee == =]
used, the m cr peablsk ‘¢l @syre
by special measure§, cpere # 0t Hetafue MBacks avl.ng tofbe
taken for. the pipe ' 5 ' Q. | 1 it 3t e this

pur pose is, for exanplaa,1g ]7 t WQch2§13tane1\gt 4respect to

transver se
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conpressive stress and protects the netal pipe of the m crocabl e
agai nst buckling and damage. The protective tube al so nmakes the
m cr@cabl e much thicker, so that it 35 can be identified better in the
manhol e. Access to an already existing manhole, in which
optical cables of a conventional type ma51!1 eady been led in, is
achi éved by the laying channel in which t m cr ocabl e
- 31 - is laid being cut into the solid laying ground in the
direct vicinity of the manhole. The normal |aying depth of such a
route is 70 to 150 mnm Fromthe road surface, a core hole is then nade
up to the route of the micro- 35’98 %n t he outer wal | of the nmanhol e.
Subsequently, the manhol e rill oq gthr h in the WQPer manhol e
region and the mcrocable is led in from outsjde !

3

22

24 39 ~——5




core hole made outside the manhole in this case serves as a leading-in
aid, to conpensate for laying inaccuracies 10 and for receiving the | oop
of excess length of cable of the mcrocable as well as for sealing off-
t he manhol e fromthe outside. The manhole is sealed off by a conven-
tional masonry | ead-through, such as for §z71¥§€vath | ead-t hr ough
seal s known per se for manholes. In the 1 erior of the manhole, the

m crocable is then | ed hori zontal ly along the manhole wall up to the
adapt er cl osure. I f the manhol e for the conventiona
optical -fibre systens is not made in the solid laying ground in which

20 the nicrocable runs, diffiﬂﬁU{Epfﬁarise in bringing the

m crocable up to the manhol e; t i s Wecau the re- latively rigid
i crocabl e coul df{f pr B2 %yple, be sheared off. In suchEﬁases, there is
then placed at th n the laying chgannel in the soM'd | aying

(=]

ground, for 25

which the microcgfl g §s\ @ a tlexible-
buri ed cabl e, i 1€ N el ' tfe earth up
to the |eading . ' . ng o he efisting
net wor k 30 t e splii30)closur o ' o,
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0 3
°13 87
28 o J °
283

SRR .-




The | eading into a manhol e al so opens up the possibility that
m crocables laid at different heights can be brought together.
The feol | owi ng speci al features and advantages of 35 the nethod are

obt ai ned according to the invention:

32 - - The customary opticq4fﬁ§§eguide assenbly

t echni que can be retai ned. - bringi ng together of the new
and ol d opti (bre systens can take place in already conven- 5
tional optical accessori es. - | ayi ng depth
of the m crocabfe all ows the exigsting free space i manhol e
region al so ' 67A core ho r wall

of the manhol e
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10 suffices for leading in the microcable, so that no excavation of

the surrounding earth is necessary. - In such a way, routes
havi,ng di fferent |aying hei ght s can be brought together.
"The manhol e 103 shown in Figure 28, which is 15 arranged bel ow t he road
surface 101 of the laying ground 1O§f1ﬂi s covered by a cover 114,
contains first of all an optical -fi ansm ssi on system 104
conpri si ng conventional optical-fibre cables. Already provided in
this systemis a conventional splicing closure 113 20 ejg | engt hs 112
of optical-fibre cable introducedflen®: he cusigsiary . | owi ng a
certain nobility of th?htaﬁ i re for s,pH'C|n vvork These
optical cables ent|09 system 1 ear es. Ust ally in ducts and
are led in via lead-in seals 106 f&latPely débp p-ehe 2 | ower region
of the manhole. By contrast, the newl yppdded crocdd e 105, conprising
a pi pe and optical maveguides 6 t her ei n, Yi*s. Iedflnto t he manhol e
103 via a cable | ead-in 107 in.theppuppe egi@neqfl ” tfje manhol e, since
t he | ayi ng channel has only a \debt§] of to 50 ﬁﬁh Eﬁz this 30
purpose, a core hole 108 is introNueeg] outside t ole 103, in
order to have sufficient free space|+f 11&di et tthe ni crocabl e.
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- 33 - Into this core hole 108 there may al so be introduced, for
exanpl e, a tubul ar excess length of the m crocable 105, with which it
i's. possible to conpensate for tolerances in | ength. After introducing
the mcrocable 105, the laying 5 channel is filled with a filling conpound
115, such as for exanple bitunmen. W ?i t he manhol e 103, the led-in
m crdcable 105 is initially mechanically $ citcht ed and supported with
the aid of a protective tube or protective pi pe 109 and is
subsequently led into an adapter closure 10 110, which is suitable for the
| eadi ng in of mcrocabl es. In this adapter closure 110, the opti cal
wavegui des are connected to a flexible cross-co ecﬁEhg cable 111.

Af ter | eavi ng the adapter closure 110, %%is | ekikbl e cross-

connecting cable 111 is then led into the sp CT{E 1p{ clpsure 113 of the
al ready existing optical-fibre trans- ©

FIG 11

44

T™—48
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m ssion system and coupled to it via optical-fibre splices. The

fl exi bl e cross-connecting cable 111 is also deposited in the manhol e

Wi t h=correspondi ng excess | engt hs 112, so that, even after the
cross-connecting 20 cable has been led in, renoval of the splicing closure

113 fromthe shaft for service work is p 73256' Figure 29
shows an exenpl ary enbodi nent of the q% dure when the manhol e i s not

in the region of the solid laying ground in which the mcrocable is
laid, but 25 is i e | ghbour jag7™ 1€ mycly soft earth. The
relatively rigidlﬁs;lcgbﬂgéboul e damaged in t transitional
region. Thus, if the nmanhol e IS | eartI\123, e mcrocabl e
117 can be laid only up to tMe end of the i d | ayi ground, for
exanpl e the carriage- 30 y 118, FrompRerefDa bNi ed’Xabl e 124 has to be
led to the cable | eag-thrgligh 125 oryt he nhol ). Th¥ standard

| ayi ng depth is about 600 7 cmJ he \fference in

hei ght can be overcone wth gn C 128. TRe m crocable 117
is led in and seal ed of ff 35 i pft er_reg the | ehd-in 118. The
buri ed cabl e 124 i ¢ | eq thHrfou ' d se¢al ed of j, for
exanpl e by a shrink tub¢ pi¢ce {322 or |eadin n 5
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- 34 - manhol e 103,
ground and the outer wall

the buried cable 124 has to b
of the manhol e 103 has to be

e buried in the
exposed. Wthin

t he manhol e 103,

the buried cable is then

led into the splicing closure

installed there, where the

5 opti cal

wavegui des are connect ed.

During the | aying of mcrocables,

a pipe and opti cal

wavedui des | oosely introduced therein,

whi ch %g

gpmsse

i's necessary to arrange

br anches,

closures or after

relatively

excess |l engths of cable before
| ong sections of 10 cable,

in order to nmake required conpensations of

| engt hs

possi bl e.

Such settl enents,

el ongati ons and al so tenpera-

ture-induced changes in length during the interaction of

materials wth

different coefficients of t
so-cal | ed el ongation | oops.
made in solid

FJC. 14

an-

sion are conpensat ed by

g laying in |laying chagnels which are

t hese el B8gation 1 oops hafe until now

| ayi ng ground,
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made vertically dn correspondi ngly sunken | ayi ng chan- nel s,
perpendicularly with respect to the surface of the | ayi ng ground. This
| eads to difficulties, however, if 20 the |l aying ground, such as for
exanpl e a carri ageway surfacing, is not sufficiently thick.

A further object of the invention is thu provi de a protective
device for termnating core holes in i&%ﬂdﬂ t he el ongation | oops of

m crocabl es are horizontal - 25 ly laid. The object set is achieved with a
protective device of the type explained at the beginning by the said
device conprising a protective cover and a driving-in peg, provided
centrally at one end, for fixing ine® central hole at the bottom of

t he- core hole, by the 30 dj er the protective cover corresponding to
t he di anmeter of the re moeyand by filling material being

arranged above the p[T t'i Ve *coldr r sealtdght term- nati on and
for filling the ren&wﬁ1ng-cbr& f e 1 -..--Theuadqu
protective devices adcardlng t the |nvehtdonfﬁs that elongaulon | oops
of m crocabl es can °be ,F[o-rr on -aldy lal°d oor jor-rmd |r1.to cor‘q, ..
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- 35 -

the m ni nrum per m ssi bl e bendi ng radi us of a m crocabl e,
| oadi ng is absorbed by it

termnation also has the necessary 5 sealtightness.
advant,age that now

possi bl e mechani cal

dept h,

hol es whi ch have a di aneter which corresponds at |east to

the core holes ar
so that breaking through the
for exanpl e the subgrade of a carriageway,

an intervention to the nechanips of the solid 10

exanpl e

di aneter for
t hat thesg
machi ne tools w gkou
used to produce
setting holes forley

SO

r oad
such

a

use of mcro-

I‘?

rfaci
a

ore holles

<

fhile Zg

an sA\il

e

cons |
of the

can no | onger

der™of
| be nmade with con%enti ona

Furt her nore,

it

si nce the
and since such a

is of

n required to be of a snal
gw/ciyaay?ﬁlg ground,

such as

occur.

| ayi ng ground,

ncritical.
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The protective device according to the invention 20 conprises a nore or

| ess mushr oom shaped nounting, which Is inserted into the core hole of
the golid | aying ground and upwardly covers the latter such that the
or'i gi nal strength of the laying ground, for exanple the surfacing

for road traffic, is restored. Wthin the Icy Bhole the 25 coi | ed-up
excess | ength or elongation | oop of the o] cable is held down. In
addition, the core hole is seal ed off with respect to the surface of
the solid | aying ou and the m ocable i's protected agai nst

nmechani cal | oa '&i?rf aleeyw fians o Mt G =Pkl | TPOT - 30
tant if, due to el evat I mat ilc condl | \ I n the case

of a tenperature rise above 30[84rB2
surfacing softens and the nechani cal Ioaqh4

Y4
begring cas%lllty S

reduced. For exanple, in high summer ;' eves our tenperate zones,
t enperatures of over 35 60[err]C are neasured I n the asphalt. The hoIIow
space of the core hole, in which the elongation loop is |ocated, nmay
be filled with a filling material,
84 g2 47 47 82 B84
82

g 8 118 g
N




- 36 - whi ch nmust not, however, restrict the nobility of the

m crocabl e. The protective device upwardly term nates the core hole and
t he regi on thereabove is sealed with hot bi tunen. Additions of solid
mat erial such as chippings 5 increase the strength of the cast bitunen, so
that in this way sonething approachi; ﬂ strength of the asphal t
i s achi eved. Represented in Fi 30 is a core hole KB in
solid laying ground VG in which two laying channels VN1 10 and VN2 run in
tangentially. The core hole KB has a di agmt er=Whi ch i s adequate for
recei ving the excess | ength or elongatio e DS of a mcrocable M in
hori zontal position for the range of elongaty dh to be expected. A
central hole ZB serves for receiving and 15 #resting the protective
devi ce according to the inven- tion. j- onIOM/space of the core hole
KB may, if required, be filled with ' g;r, whi ch must not, how
ever, significantly influence the nobility§g é;e §Ionga- tion | oop
DS. The |l aying channels may be led into_l A O .
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20- core hole at different angles of offset, so that virtual- ly any

angling off can be carried out for the further running of a laying
route. In addition to the central hol e ZB, further holes nmay be nade
in the laying ground, serving for exanple as an outflow for condensed
water in 25 the core hole KB or one of tra)f I ng channels VN1 or VN2.
When 1aying in the elongation loop DS, it S e ensured that the

m crocabl e MK does not touch the wall of the core hole, so that during

any elongation the laid-in pt&@ can al so give way outwards.
Consequently, 30 conpressive F#st in the mcrocable are reduced
W t hout conpression occurring and wt hou' ' | - I ng. Wen

’

shortening the mcrocable, the “7/)‘/.'&7‘/?/{;?’{//////)? be pull ed toget her
wi thout the cabl e being sug“:e G o6 s “ds. Inthis figure, a
deflection of the 35 m crd¥€ablj¢ of 90[err] is s Hv A8 he excess length

or el ongation | oop DS t he BERAR B S 5200 err] | oop. Such
an arrangenent may be used irrespedtive %%/////// outl et angles
for deflecting a route or BDK

- FIG 26
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- 37 - else as an ancillary nmeans ahead of a follow ng cable

cl osure. Figure 31 shows in a sectional representation
throwgh the core hole KB the position of the elongation 5 |oop BS of a

m crocabl e MK and the nmushroom shaped protective device, conprising
the protective cover SD and a driVin?ZBr1EEg ES, which has, for
exanple in the regi on of the el ongafi op DS as a m ni nrum di anet er
limtation ESB a di aneter which corresponds to the 10 m ninum perm ssible
bendi ng radius of the led-in cable MK. Inthis way, there is no risk
that the mcrocable K coul d be exggssive or buckled. The free
space above the protective cover Eﬁ ; Ath afiller FM
preferably a hot bitunmen, whereby a se ng Nrore 15 hol e KB takes

N hi ppings SP is

place. If hot bitumen is used, a mxture@
adaﬁf%t' o the road surfacing SO

expedient, since in this way an

can be achi eved. " Furthernore, it is shoy ) tus Figure 31 that a
pul i ng =
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eyelet ZO may be provided for lifting the protective 20 cover SD. The
cording to the inven- tion may, however, also be
guration, the driving-in peg ES then expediently -
having in the upward direction a receiving pin AS, onto which the

can be pl aced or scre7§§y1J5he dia- 25 neter limtation

protective device ac
of asnmultipart confi

protgctive cover SD
ESB Pyi ng thereunder

in this case forns

peri pheral rest for the

protective cover ESD. The dianeter limtation ESB may al so be fitted

on as an extra
ES, the entire

part in the formof a sleeve.

Wth the driving-in peg

device is fixed in a central hole in the 30 | ayi ng

ground within the core hole KB by driving in.

further special advantages of the

It is a tenperature-

To sum up,

protective device are |isted:

Ao q : devi hol
since the protectiig? pencggéegggtggt%§: EXLCFFlCEiE?EBeﬁgég ig1§£gt I n
i a

t he asphal t 405 d

Vs

oS A

t he heat

t he peg




- 38 - into the earth. As a result, there is also no settling or

flowi ng of the asphalt above the protective cover. The

el ongation | oop of the m crocable can nove freely underneath the
protective cover, to be precise 5 even if loose fillers, such as stone

chi ps, bitunen, prefabricated profil ei&/ | ystyrene or one-conponent
foam?® are filled in. Consequent |y, the hol 1$ace IS | argely
protected agai nst the formati an of condensed wat er, since a seepage of
any condensed wat er occurring ¥ ls_al so _enpur edsdy additional holes in
the core hole, whi ch ree® i nDo @ he ¢ ost nﬁ —% e laying ground.

The protective cover al=orbs }:{'-ra‘-d.m PORRE & 7 Apove \and directs it via
the driving-in peg intd the dW&({i a result, high

permanent |oading 15 is possip The sane applies in
s@ df puncti - form

sharp objects
etto heels. 20

NS

t he case of high area Iong or else 'n
|'oadi ng, as may be caused by »'/i es of vehi 5 O f
such as props, tools, chiselsyAnives, pins 7
If a large elongation | ength irequi red
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co}respondingly | arge core hole may be nmade, it being possfble for the

radii of the elongation | oops to be formed sinply and without a tool.
Bucklsing is in this case scarcely possible. 25 The surface
of the protective cover may be roughened, in order that better
adhesjon with respect to t he cast mafzr/fé I s achi eved. It
is al’so ensured by the protective cover t the el ongati on | oop does

not spill out or nmove out 30 wupwards when an el ongation operation is

pr oceedi ng. Th ol | d of the hollow space of the core hole
above the protective coverF;*E;rzif)hat, when the road surfacing is -
renewed, only the filler above the protec-Y¥§ tive ceper

- 39 - is cut away and renewed, so tfpat the prot¥ctive device
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remai ns unaffected by this. . A further object of the invention
Is to provide a cable closure for optical waveguides which is fitted
in ® solid laying ground, is accessible fromabove and has
| eadi ng-in possibilities for deeply laid cables. The object set is
then ;achi eved with the aid of a cable clogure of the type expl ained at
t he begi nning, by the cabl e cl osure 1ﬁbﬁfgking an outer body which can
with- 10 stand hi gh mechani cal |oads and a cabl e-cl osure sealing
body fitted in the outer body, by the outer body having a renovabl e
outer cover, which is at the sanme height as t he surface of the |aying
ground, by the cabl e-cl osure seal i FMSgng t her eunder bei ng
closed of f by an 15 wupwardly renovabl e Ise ver, by cabl e connection
units in pipe form being IedirKM00n1beIom1through t he outer body into
9f the cables being | ed
+ 20 The
pwardly accessi bl e

A7 ; v,,’,,,‘, e g0 kK and
TN

the cable-closure sealing bgwy
into these cabl e colhecti on

cl osure, maki nisA ’yr=
) L4

DO
al so lining 'a},. ﬂ%g
exposi ng the Czﬁﬂﬁ?&; é
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25 W res of

the entire closure is exposed and the closure

sane tinme, the

cabls.

Di ggin

is 30 addltlo
carried out.
i nventi on, the

t he closure ter

Such a 35 clo

cabl es,

whi ch

channel s of so
cl osure accord#ﬁnganHeeFﬁﬁﬁﬁtIEEch depositories

4

there

10

15

20

25

30

ocal and connecting cabl es have been accessible only if

body is renoved. At the
closures are. usually at the same |aying height as the

P%l , hovever, asbarly | aborious, so that nuch tine
Hggé 25 for the repair and service work to be

of the work to be performed according to the

need for digging wor k, since the upper side of
5%?&%?§%1 flush with the surface of the | ayi ng ground.

sure is suitable in particular for leading in mcro-

?%%l%rﬁﬂggﬁgeak ngihééeb¥véaﬁiaeS99£€%L llceo§¥# - e

l'ayrn roun t1on ase

Is also the possibility of |eading in standard

The invention relates to an optical-fibre trans-
mission system comprising a cable closure for optical
waveguides with splice organizers and excess-length
depositories for excess lengths of optical waveguide and
comprises at least one optical-fibre cable, cable lead-in
units in the form of cable lead-in spigots being arranged
into the cable closure perpendicularly with respect to
the axis of the closure body of the cable closure, the
excess lengths of optical waveguide and the splice
organizers being arranged within the closure body remov-
ably in the axial direction of the closure body, and at
least one end face of the closure body being closed off
in a sealing manner by an externally accessible cover.

DE 39 04 232 - Al discloses cross-connecting and
branching accessories for communication cables and
distribution networks, comprising a branching junction
box and at least one branch cable closure housed therein.
Used there is a hood closure with customary cable lead-in
seals, the cables led into the branching junction box
being laid with excess lengths so that the hood closure
can be taken out for service work. The cables are fed to
the hood closure via separately laid cable ducts, corres-
ponding excess lengths of the cables being deposited in
the cable junction box or manhole before they are led
into the hood closures. For service work, the hood
closures are lifted or swung out of their manhole posi-
tion, so that the hood closure is then accessible and can
be opened. However, such cable installationg are designed
for a normal laying method of freely layable cables.

AMENDED SHEET
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buried cables, which usually run at a greater |aying dept h. Provi ded
for this purpose are cabl e connection units, which are led into the
cable closure frombelow, 5 the |eading-in height of these cable
conriecti on uni t8R 96 Bydi04]l Fjapted to the? aying hei ght of the buried

cabl es. In I’fq"ﬁ’/sl?’ 35 deeper laid buried cables can be reached
fromthe surfad® ot tzr‘g'Mayi ng ground w t hout speci al neasures, such as
di ggi ng work, being ne sary. 10 ‘o Such cahl e closures nay be used
as branch cabl e cl%%zu?@geﬁﬁdPBPcf‘ﬁ?’FFﬁé%aﬁ‘i’g%@l’ggﬁr e‘gl‘f‘?a“?%%sal qand
branchi ng net wardisle Hlicsure par whdchathy d¢abvbairlddd-ins of shecepsikcathi ng
and cross-conn ' . .S T : 3 | a
etvor k. - on accayiild dr% |G Phrpenat DETR60) Y1k, LHERLOETko

cl osure accordithe taximeof the pable sHoduremy Gentained ntheareir oapki cat ed
way 1n 5 T ORI , o RGUEITE S, NHLEN ChBnP W Sredvr Bl Gpwatdd hBter

urban areas. Al that is required for this purpose are paved squares,
roads or pat hs,°R¥ERDHA-SAVETst andi ng 20 cover sinply having to be renoved
for access to the cabl @erman Cclresien®, iSpewiddicatdopal mi1acoass ¥oLt helfi bres

i 1.5, he surface  |f the cable cl ding,
Che 1 mventi on 1 ARA SR, BBt e, TSRS, &4 oH SPREREAPOF o COREa LEDE fnt | ¢

utilization of vithiehethst icalplienieadtingt take place perpendicularly with
10 respect to the cable closure axis, the lead-ins being

performed via lead-through flanges, so that the cables
also have to be provided with corresponding units.
Organizers which can be removed upwards are likewise
included here.

15 EP-A-0 532 980 discloses a hood closure with
lead-in spigots which, running in obliquely from below,
are fitted into a base plate of the hood closure. Such
a cable closure is designed for use in cable shafts and,
if appropriate, for fastening to masts.

20 JP-04289451 describes a protective housing for a
cable closure arranged in the ground. This protective
housing comprises annular components which are arranged
on a base. The closure is mounted therein on a frame and

¥ surrounded with filling material.

25 JP-61148782 describes a cable closure in which
optical-fibre cables are led in axially. The cable
closure comprises a lead housing and is desigmed such
that organizer arrangements for excess lengths of optical
waveguide can be arranged lying therein. This cable

30 closure is particularly suitable for use in cases where
there are great temperature changes. The seals are
established by welding.

AMENDED SHEET



25 . then obtained on account of the conpact structural design and the
Iity In the configuration according to the

good accessi bi
i nventi on,

whi ch preferab

g 3 Jorey cast “i #Bn” while the 30 cabl e-closure
?@% _

seal i ng body i

seal ti ght mann

seal i ng cover
unaut hori zed

nmechani.cal | oads are_absorbed by the outer body,

ﬁ 1of this outer body can be closed in
ains the i ndi vi dual connunication parts

dth
" opon TR S e SR PAPRRLEN, be3C R W

a
The

t he

35 outer bodyprevidetascablie helpsuns o c@ti@éldsvammd@s whilgh dge cl ass

of 30 and nor egy$Pabi@isd@asdlls: Ekgfﬁﬁxﬁcable%eék'i@l
the conditions with respect to s ti eh
t he out er bodymznlcables or microcables comprlslng Jpipes in syhiah,

:cabl e-cl osgire

10

15

20

25

30

35

ht ness

SFelédn haslegmiedXpedi adptdcdd waveguide bundles are
loosely led in. The object set is achieved according to
a first way with a cable closure of the type explained at
the beginning by the cable lead-in units being designed
as lead-in spigots in the form of pipes tightly fitted
by the optical-fibre cables in the form of optical
waveguide minicables or optical waveguide microcables,
regpectively comprising a pipe and optical waveguides,
optical waveguide strips or optical waveguide bundles
loosely introduced therein, being arranged in the cable
lead-in units designed in terms of pipe connecting
technology for receiving and sealing off the pipes of the
optical-fibre cables, the gealing comnnection of the pipe
connecting technology being a welded, soldered or
adhesively bonded connection between the pipe of the
optical-fibre cable and the cable lead-in unit.

The object set is, however, also achieved accord-
ing to a second and third way, corresponding to the
features of Patent Claims 2 and 3.

The new type of design of optical-fibre cables as
minicables or microcables allows considerable advantages
to be achieved in terms of laying technology. For
instance, first and foremost there is a drastic reduction
in costs, since the thin pipes of the optical-fibre
cables can be laid in slite which are easy to make in the
surface of the ground, so that a distinct reduction in
the overall line coste for a new installation is poss-
ible. In addition, an increase in the operational reli-
ability is possible by redundant routing, which is
particularly suitable if a ring form of network structure
ig implemented.
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filled or plugged with a filler, so that the two bodies are connected
to each other in a dirt- and watertight manner as a unit. The closure,
seal ing body is ressure- 5 watertight and can be sealed off well and

consists of G £§g§ Jdl%cast mat er"aP® or netal. For fastening, there

is preferably p%%’g ng cover, the fastening mechani sm of

whi ch is design ock or bayonet fastener. Such a closure
may al so be builLt at aI ter [ime into.existi rQut es of pavenents and
Cyol o paths, - ¥oE foe moretpdentlat ity B8 Sendeel R 6 ¢ ho

| ocal conditi onex:-ﬂhmstnattvqrhb débega ehsyhtoedbyemicrocablenr @allloso

oy oue furt her, £20kend 0ahe hedeifiging petwpbfh okl WP i i20Ls ggnect or

units were additio rovi I nni_ng
i denti fi cati on, SipRle WaYca%’r@Jc‘P &W‘@@a#lfwcm erticalegwitching

accessibiligsy, &fn be ufési iy @ssd cesh bysd aﬁadl i¥aI1CERgs @n! BAl
there is no n ed f a | abori ous sear ord| hation _neasures.

h apd
Fi gure 32 shows"% Y PPacssthre Eimp 2GR KBS SFSHtng t o
t he invention, ammagmpis salso thatheheséckihplly AKcrwbablegagan blest and

12" e oo snpsoak 100 o ML S S i O nitly 0y
bel ow wi th a stskrnes)y f iangtheSTPlimth upegidhy of walls of houses and
10 gpecial routes. In such cases it is possible to put into
practice a technical concept adapted according to the
wishes of the operator, allowing account to be taken of
existing infrastructure with respect to rights of way,
pipes for waste water, gas and district heating. The
15 laying of the microcables ig partizularly easy to manage
in this respect, since the pipe diameter of the micro-
cables is only between 3.5 and 5.5 mm, so that

AMENDED SHEET



25 with a peripheral collar KR Fitted within the collar KR " is the
outer cover AD, which can be lifted up along a pi vot pin DA and swung
out to the side, so that the seal ing cover DD of the cabl e-cl osure
seal Tng body K& ﬂ%Pt her eunder tsl¥hen accessible. This sealing
33bl e- cl osure seal i ng body KDK via a round

96 P |
cover 30 DD s%’%}}j@ ¢
seal RD and wi t¥ e 45 f a fastener, preferably a bayonet fastener

GOy KGR R e TN e
exanpl e a pl astdatsldsaamds ifkstalllaticabl efcl tiser elosakesy dodweldK ts hel d
iange AL for (REmuRelEec0f Mot Bialndb sBvenlntll 3 ° BUP RS 185
- 42 - f siifSenepitecoeffidients af thermadr exprnstorn | Mhe diametae
5 of these compensation loops is dimensioned such that in
any event bending does not go below the minimum permis-
sible bending radius of the optical waveguides, it having
to be ensured that the compensation takes place without
buckling under normal loading. It is also indicated in
10 this diagram that, because of the excess lengths of
optical waveguide 49, the splice organizer 48 with
corresponding splice reserve 50 can be taken out from the
closure in the service position in direction 51. In
protective tubes 54, the optical waveguides are protected
15 against mechanical loading inside and outside the closure
and ensure buckle-free handling, without bending going
below the minimum bending radius. The protective tubes 54
lead the optical waveguides from the cable lead-in unit
45, 46 up to the splice organizer 48. The depositing of
20 the cross-connection excess length 49 in the interior
space of the closure in the closed state is indicated by
dashed lines. The connection to the microcables at the
cable lead-in units 45 and 46 is explained in more detail
below. At the top right, an unused cable lead-in 45 is
25 sealed off by a dummy plug 90. At the bottom right of the
figure, a crimped connection 89 with respect to the
microcable 10 has been shown in principle.
In Figure 12, a cylindrical cable closure 44 is
sketched in a view from above, in which the cable lead-in
30 units comprise microcable lead-throughs 56, through which
the optical waveguides are led into the interior of the
cable closure. The lead-ins are in this case arranged
virtually tangentially with respect to the inner wall of
the housing, the £ree, outwardly pointing end being
35 expanded in the shape of a nozzle in this representation,
in order to be able to thread the optical waveguides into

AMENDED SHEET



surface of the outer cover AD, so that a stepless transition is
ensured. Shown in the interior of the cabl e-cl osure seal i ng body KDK

i s a.splice orgapi ggr . on which the led-in optical wavegui des LW are
spli ced. Afggi.gggpemg outer covet @ seal i ng cover, this

splice organi zegg dy§6§\-p4:e55| bl e from above, w thout the cabl e cl osure
havi ng to be renpved. Because of the excess | engt hs of optical

wavegui de, the epéi £LeR{ WAL . an,. hoyever, be pulled out for
service work. T%g cabl es ﬁfé(te(?ﬁ:xélpeset ecr5£a Sveroteatdys fubeesough
the cable A thiisredn P sombe cehndomed: dddevaf dibe ekl e heagaklhe

cl osure KMO, theskt£abbe pepnechhaltysit ei ng ed of.f, or bent
off, at the lay&ﬁ%‘h ei ght g{ t he cgﬁlygis1 Ef?r%h 5‘;%2% géo hafRenBics8di ng in
can take place W thoUt ly a crimp sipevecisi ngeict hékewibe, chbwe K and
a cable corR evemeas mhowm held,may be performed, for exanple, with the
aid of a shrink tube piece SS. The sealing between a m crocabl e M,

whi ch conprises a pipe with introduced 20 opti cal wavegui des, takes

pl ace, for exanple, with the aid of a peripheral crinp connection KV.
In the case of this cable closure according to the invention, however,
there may al so be provided addi ti onal cable connection units fromthe
side in the

AMENDED SHEET



25 .upper region of the side wall of the cable closure KMO whi ch units

are then usually used for feeding in mcro- cables lying | ess deep, as
al ready descri bed. However,, this is not drawn in here. Such | ead-ins
may "t ake pl ace®R 96 r%d%%ﬁif or tangentraffy- 30 Consequent |y,
dependi ng on tRET AR 5440233 ct ur al design and | ayi ng depth, cables can

be brought tog‘@?l‘ﬁe 26574 a cable cl osure, all the cable ends and the
associ at ed Nte‘relgn' nati aops .then being effortlessly accessible from
above, wi t hout"PhFr i W e itself having to be dug 35 out.

If the static (v=plaxp the ecowzigimal nPabentodlaims patto r 2gi cn itheonly

o 17 PSSl PRSI, L1 ouLer body he remmvabl e

1. Optical-fibre transmisgsion system comprising a

5 cable closure for optical waveguides with splice
organizers and excess-length depositories for excess
lengths of optical waveguide and comprising at least one
optical-fibre cable, cable lead-in units in the form of
cable lead-in spigots being arranged into the cable

10 closure perpendicularly with respect to the axis of the
closure body of the cable closure, the excess lengths of
optical waveguide and the splice organizers being
arranged within the closure body removably in the axial
direction of the closure body, and at least one end face

15 of the closure body being closed off in a sealing manner
by an externally accessible cover, characterized in that

the cable lead-in units are designed as lead-in spigots

(13) in the form of pipes (45, 46) tightly fitted on, in

that the optical-fibre cables (10) in the form of optical

20 waveguide minicables or optical waveguide microcables,
respectively comprising a pipe (8, 9, 15) and optical
waveguides (12), optical waveguide strips or optical
waveguide bundles loosely introduced therein, are
arranged in the cable lead-in units (13, 17 -~ 18, 45, 46,

25 56, 70) designed in terms of pipe connecting technology
for receiving and sealing off the pipes (8, 9, 15) of the
optical-fibre cables (10), the sealing connection of the
pipe connecting technology being a welded, soldered or
adhesively bonded connection between the pipe (8, 9, 15)

30 of the optical-fibre cable (10) and the cable lead-in

unit (13). —

R
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cl-osure seal i ng body. /—/”’ZT/

New Patent O ai ms 1. Optical -fibre tragsss s m“mm‘]
corrprl sing a cabl cl osure for optical wavegui imm"“ﬂ“'

orgam zers and @&c §s thep03| tori es4Por excess + ¢ Lt |®ngths of
opti cal wavegw ng at | east one optical -fibre
cable, cable le |n the form of cable lead-in spigots

bei ng arranged énto the C@' L1 _fibre transmission system comprising a

cable closure for optical waveguides with splice
organizers and excess-length depositories for excess
lengths of optical waveguide and comprising at least omne
5 optical-fibre cable, cable lead-in units in the form of
cable lead-in spigots being arranged into the cable
c¢losure perpendicularly with respect to the axis of the
closure body of the cable closure, the excess lengths of
optical waveguide and the splice organizers being
10 arranged within the closure body removably in the axial
direction of the closure body, and at least one end face
of the closure body being closed off in a sealing manner
by an externally accessible cover, characterized in that
the cable lead-in units are designed as lead-in spigots
15 (13) in the form of pipes (45, 46) tightly fitted on, in
that the optical-fibre cables (10) in the form of optical
waveguide minicables or optical waveguide microcables,
respectively comprising a pipe (8, 9, 15) and optical
waveguides (12), optical waveguide strips or optical
20 waveguide bundles 1loosely introduced therein, are
arranged in the cable lead-in units (13, 17 - 18, 45, 46,
56, 70) designed in terms of pipe connecting technology
for receiving and sealing off the pipes (8, 9, 15) of the
optical-fibre cables (10), the sealing connection of the
25 pPipe connecting technology being a press connection with
sealing means and a pressing element with a union nut,
between the pipe (8, 9, 15) of the optical-fibre cable

{10) and the cable lead-in unit (13).
3. Optical-fibre transmission system comprising a
30 cable closure for optical waveguides with splice
organizers and excess-length depositories for excess
lengths of optical waveguide and comprising at least one
optical-fibre cable, cable lead-in units in the form of
cable lead-in spigots being arranged into the cable
35 closure perpendicularly with respect to the axis of the
closure body of the cable closure, the excess lengths of
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10 elosure perpendicularly with respect to the axis of the

cl osure body of the cable closure, the excess |engths of

optical wavegui de nd the splice organi zers being arranged -
within the clos g gﬁ gvably in the 484 a direction of the
cl osure body, /i %i HHe end face 15 of the closure body
bei ng cl osed of i ng manner by an externally
accessi bl e cove ac ized . in that he ca e lead-in units are

desi gned as | eaéplglg%%l 9ot ‘r' egdife | Aide q‘rﬁepefr(gﬁuzf&)s t?’@ﬂﬂgy
fitted on, in arranged witlinm thee @msm -Hadyr eramivaddy( if) the taxdaflor m of
opti cal o] cal wavegui de m crocabl es,
respectively cd%%?%%lng a pipe f@'%%gll oggﬁdg%%tlcal

wavegui des (12), optical waveguide strips or optical wavegui de
bundl es | oosely introduced therein, are arranged in the cable

|l ead-in units (13, 17 - 18, 45, 46, 25 56, 70) designed in terns
of pi pe connecting technol ogy for receiving and sealing off the
pi pes (8, 9, 15) of the optical -fibre cables (10), the sealing
connection of the pi pe connecting technol ogy being a wel ded,

sol dered or adhesi vel y bonded connection between the pipe (8,

9, 15) 30 of the optical-fibre cable (10) and the cable lead-in
unit (13).
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2. . Optical-fibre transm ssion system conprising a cabl e cl osure for
optical waveguides with splice organi zers and excess-|length i
depositories for excess _l engths of optical wavegui de and conprising at
| east one 5 PP ﬂp%%gg abl e, cabl®4%ad-in units in the form of

cable lead-in T@E§§9g§ rranged into the cable cl osure

per pendi cul ar | PrK2Padfect to the axis of the cl osure body of the
cabl e closure, _the excess |engf hs of optj cal veguide. and _§ he splice
or gani zers bel A 0S8k Sy 1% TheRT TR ATt yo1 e

axi al di reuﬂfonaf.:mf at heeglisgr m_ahnéy, lan_daat éxtegmadly cadcésstble Of
the closure bo%@?,”%h&%&éﬁgrgélé%'{&hg%r?a?@'ﬂﬂég AB1RCY ead-iRYuRfeEX4FL NAI Iy

accessi bl e cover, characterize
designed as lead-in spigots (13) in the form of pipes

5 {45, 46) tightly fitted on, in that the optical-fibre
cables (10) in the form of optical waveguide minicables
or optical waveguide microcables, respectively comprising
a pipe (8, 9, 15) and optical waveguides (12), optical
waveguide strips or optical waveguide bundles loosely

10 introduced therein, are arranged in the cable lead-in
units (13, 17 - 18, 45, 46, 56, 70) designed in terms of
pipe connecting technology for receiving and sealing off
the pipes (8, 9, 15) of the optical-fibre cables (10),
the sealing connection of the pipe connecting technology

15 being a plastic crimped connection (58, 89) or a
permanently elastic, annular seal between the pipe (8, 9,
15) of the optical-fibre cable (10) and the cable lead-in
unit (13).

4. Optical-fibre transmission system according to

20 Claim 1, characterized in that the closure body (5, 44)
has a cylindrical shape.

5. Optical-fibre transmission system according to
Claim 1, characterized in that the c¢losure body has an
oval shape.

25 6. Optical-fibre transmission system according to
one of Claims 1 to 5, characterized in that the lead-in
spigots (13) are led in tangentially at the wall of the
closure of the closure body (5, 44).

7. Optical-fibre transmission system according to

30 one of Claims 1 to 5, characterized in that

-—
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the.cable lead-in units are designed as |ead-in spigots 15 (13) in the
formof pipes (45 46) tightly fitted on, in that the optical-fibre
cables (10) in the forn1of opti cal wavegui de m ni cabl es or optica
wavégui de nicr @ Prespectlvel‘y4r?brrpr|3|ng a pipe (8, 9, 15) and
opti cal gpggg 3%?1 optical waveguide strips or optical 20
wavegui de bun Pe I ntroduced therein, are arranged in the

bl e | ead- it 3,17 3 6 f
g?peecoﬁﬁecltPngﬁfeiﬁgéraﬁy””—”t? ﬁszr)e@é"'ievilr?& &ﬁd%éﬁ%}ﬂg nﬁlgregs (g,
9, 15) of the of theptloaliréidf ethvabdlossyxi)hodyhd Ssedkdng connectlon of the
25 pipe connegting teﬁ@@?hgﬂyffﬁfggt@aﬂéﬁ§§?£88”§9558@‘Md&& din %ﬁ?"”g

means and a pressing e ween the pe (8, 9,
15) of the optPoel ofi bike musceding qlfap%nwhmmeﬁeam@ammhq 13).

3. Opt kcal zhphee ltéaf'éﬂ&'ﬂ S&EPE‘E SYg8 ?mfb‘}”pilié' P18t 3Qirectibn fapsure
for optical waveqguides th plice qgnlzers and excess-|ength
deposi tories fBPté?Ee§§r9°t1°¥e%bﬁkﬁ?(ﬁhﬁuﬁqqii e¥&degui de and conpri sing at

| east one soptical opthegl codbre eghhemigdion NsyBtéf iadddiding nedf
Cabl e oo L SRR i Y DT, bR DAt aBhe LD cpB L pante
cabl e cl osure, lehd-encaastbem13tsfﬂr the inlet direction and outlet
10 direction lie at different levels.
10. Optical-fibre transmission system according to
one of the preceding claims, characterized in that the
cable lead-in units (13) point in the same direction.
11, Optical-fibre tramnsmission system according to
15 one of Claims 1 to 9, characterized in that the cable
lead-in units (13) point in different directiomns.
12. Optical-fibre transmission system according to
one of the preceding claims, characterized in that the
excegs lengths of optical waveguide (24) are arranged
20 circular up against the inner wall of the closure body
(5).
13. Optical-fibre transmission system according to

one of the preceding claims, characterized in that

WA
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-45a- optical waveguide and the splice organizers being arranged
within the closure body renovably in the axial direction of the closure

} 46
body, and GR 96 P 1041 P - 48 -

PCT/DE 96/02331

WO 97/26574

the excess lengths of optical waveguide (30, 38) are

arranged in groups at different levels in the closure

body (5).

14. Optical-fibre transmission system according to
5 one of the preceding claims, characterized in that the

excess lengths are protected by a flexible buckle-

resistant tube (54), which is deposited in a plurality of

loops, maintaining the minimum bending radius, in the

inner closure body.

10 15. Optical-fibre transmission system according to
Claim 3, characterized in that a plastically deformable
gsoft-metal tube (87) is used for the crimped connection
between the microcable and the cable lead-in unit (13).
16. Optical-fibre transmission system according to

15 one of the preceding claims, characterized in that a
compensation loop (47) of the pipe of the optical-fibre
cable (10) is arranged ahead of the lead-in into a cable
lead-in unit (13).

17. Optical-fibre transmission system according to

20 Claim 16, characterized in that the compensation loop
(47) is arranged as an attachment to the cable lead-in
unit (13).

18. Optical-fibre transmission system according to
one of the preceding claims, characterized in that the

25 closure housing (5, 44) and the cover (20, 73, 74) are
designed to withstand high mechanical loading for fitting
into a drilled core hole of a laying route in the ground,

preferably in a road surfacing.
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at | east one end face of the closure body being cl osed off in a
seal i ng manner by an externally accessible cover, characterized in
that the cable |lead-in _units are designed as | ead-in spigots (13) in

the form of pipg%r-"%l’ 5246) tightly f#¥ted on, in that the
optical -fibre g(??z% ) in the formof optical wavegui de m ni cabl es
or optical vvavgbqji ocabl es, respectively conprising a pipe (8,

, d IGal P ' s ' |
opti ohl waveoui T bund R ieRscEtorry iarihinsien (RERHH Sedetdfia ke

oosel i C , are arranged in
the cable | ead-ane of thetpré¢ceding clasme/Schasacesrized testhabtdthe terns
of pi pe co | ) f@zyr |yl angd-s8ehbBoa2Lf £4 he
pipes (8, 9, 15 o . %%%@33&% b(?g)cg%?e\s&?%%) , B 3%1%3 gg%l i r:‘fgty:teEl
connection of tHe HiTrEhaRmom ithe CACARBPORFUETI hEFnft4)> plastic cri nped

connection 5 (580, 89) oYtickl-fibper NEi¥niksibnstdyetednabasrdiaed 6t ween
Lhe PLPe (6. O cng of el 18P Lo lnLL b SELP  haidls Sabhe
according to 2(in Guaits 1 (18harfot equadrhple t basndlhes choeurfd tHredy b, a44)
has a Cylindri(éﬂoéﬁ“ﬁﬁ%pe on the closure housing (5, 44).
21. Optical-fibre transmission system according to
10 one of the previously specified claims, characterized in
that the lead-in openings of the cable lead-in units (13)
are designed in a funnel shape and preferably have a
length stop for the microcable (10).
22, Optical-fibre transmission system according to
15 one of the preceding claims, characterized in that the
cable closure (61) is arranged in a protective housing
(64), the protective housing (64) having lead-through
openings (63) for the optical-fibre cables (62) and in
that the intermediate space between the cable closure
20 {61) and the inner wall of the protective housing (64) is
filled, preferably with a flexible foam filling (66) of
plastic.
23. Optical-fibre transmission system according to
Claim 22, characterized in that the protective housing
25 (64) consists of concrete and has a removable, load-
bearing cover (68).
24. Optical-fibre transmission system according to
one of the preceding claims, characterized in that

I
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5. « Optical-fibre transm ssion system according to /CI’/
characterized in that the closure body has an oval mmm‘m‘ﬂ“ﬂ“\!“
Qptical -fibre transm SSI on system accordin one 3
characterlzed i TR 138 d in spi 9 8ts (13) are led in tangentially
at the wall %gjy of the closure body (5, 44). 7.
Opti cal - flbre t n%“% 41 system according to 30 one of Clalms l1to5,
characterized i .

%}6 ter oF Ehe; fabhei HI%rnh 18nd0uEP 100 mbfa“tdhé‘h& osure

the lead-in spi
of the cl osure beight 5{s 450 to 250 mm.

25. Optical-fibre transmission system comprising a
cable closure for optical waveguides with splice
5 organizers and excess-length depositories for excess
lengths of optical waveguide and comprising at least one
optical-fibre cable, cable lead-in units of the cable
closure being arranged in the axial direction of the
closure body of the cable closure, characterized in that
10 the cable closure (1, 2, la, 1b) comprises an extended
closure pipe (19), in that the closure pipe {(19) is
adapted at the ends to the diameter of the pipe of the
optical-fibre cable (8, 9, 10, 15), in that the leading
in of the pipes of the optical-fibre cables takes place
15 in the axial direction of the closure pipe (19) and in
that the seals between the closure pipe (19) and the
optical-fibre cables (8, 9, 10, 15) take place in cable
lead-in units (17 - 18) adapted in terms of pipe connect-
ing technology to the diameters of the optical-fibre
20 cables, the sealing ¢onnection of the cable lead-in unit
{17 - 18) in terms of pipe connecting technology compris-
ing peripheral press seals.
26. Optical-fibre transmission system comprising a
cable closure for optical waveguides with splice
25 organizers and excess-length depositories for excess
lengths of optical waveguide and comprising at least one
optical-fibre cable, cable lead-in units of the cable
closure being arranged in the axial direction of the
closure body of the cable closure, characterized in that
30 the cable closure {1, 2, la, 1lb) comprises an extended
closure pipe (19), in that the closure pipe (19) is
adapted at the ends to the diameter of the pipe of the
optical-fibre cable (8, 9, 10, 15), in that the leading
in of the pipes of the optical-fibre cables takes place
35 in the axial direction of the closure pipe (19) and in
that the
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8. * Optical-fibre transm ssion system according to

precedi ng cl ai s, characterlzed in that the 5 cable |ead- “ﬁ
the inlet direc'o outlet direction lie on the Hm m “
Optical-fibre t % stemaccorm% 10 one o

t

characterized i | ead-in units (13) for the |nI et
directi on and outl’e ectlon lie at different |evels.

di f.th di
ol ai o, char actiShL ySHr8BRo K KL AREN gl P pme, i ?vgtes%p%%ﬁﬁf' i
the sane directdahies (8, Bl 10, @i cakef pdreet Adansabiei dradyinemndtsor di ng
to 15 one of Qg rrsll?t adlprelal ACt&hd S5k 'ﬁlﬁé%nhﬁ%tﬁﬁp' Eﬁc?nglbséd in

units (13) point in different directions.

transm ssion sy& e cedruehgreoof th%r@%ﬁcﬁhélhréc&ﬂ%%l aAnd, the

characteri Zed ighddhaif ttlee exteris®SELdANK p’é Cps) caéeveyeemé& ££4) are
arranged 20 ci rcuI ar 8§ aqgai nst t he .i,nner t he cgosure bod
| | £

(5). 13. SIS bRC A Wit r(ﬁ‘hge{‘Be one
of the precedi rhreazd,nin d:hal:atherseebb | ard fﬁdrmed by union nuts (17 -

18) and elastic sealing inserts (14).
27. Optical-fibre transmission system comprising a
10 cable closure for optical waveguides with splice
organizers and excess-length depositories for excess
lengths of optical waveguide and comprising at least one
optical-fibre cable, cable lead-in units of the cable
closure being arranged in the axial direction of the
15 closure body of the cable closure, characterized in that
the cable closure (1, 2, 1la) 1b) comprises an extended
closure pipe (19), in that the closure pipe (19) is
adapted at the ends to the diameter of the pipe of the
optical-fibre cable (8, 9, 10, 15), in that the leading
20 in of the pipes of the optical-fibre cables takes place
in the axial direction of the closure pipe (19) and in
that the seals between the closure pipe (19) and the
optical-fibre cables (8, 9, 10, 15) take place in cable
lead-in wunits (17 - 18) adapted in terms of pipe
25 connecting technology to the diameters of the optical-
fibre cables, and in that the seals at the ends of the
extended closure pipe (19, KM) are formed in terms of
pipe connecting technology by crimped connections (87).
28. Optical-fibre transmission system according to
30 one of Claims 25 to 27, characterized in that the ends of
the extended closure pipe of the cable closure (2) have
different diameters for adaptation to different diameters'
of pipes of various optical-fibre cables (9, 15).
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- 48-, t he excess |l engths of optical waveguide (30, 38) are

arranged in groups at different levels in the closure body (5). 14.
Optical-fibre transm ssion systemaccording to 5 one of the preceding
clai'ms, charac@® 98c& RA4LhBt t he exd&s | engths are protected by a
f1exibl e buckl @T/DE 9640388kt tube (54), which is deposited in a plurality
of | oops, MW #74R&BPAG the mini mum bending radius, in the i nner

closure body. 39 15 sopricRhEibpt LRLRphEdSH 2o Lon Sy S acsardipg to
(87) is used fonet b€ Claimed280r0eRT|, Obharacbetived imetlacreisabtsbbed t he
;222? d: ﬁgd,E l)n %&B%ug:%3):bmpris&§ ‘a plugarlli%éirl of I_::ba{l?g '@ Ms87! 91 SN SED

be placed closely against one another.

5 30. Optical-fibre transmission system according to
one of Claims 25 to 37, characterized in that the closure
body (33 - 35), or the extended closure pipe (19), is
longitudinally divided, preferably in the plane of the
cable lead-in units (13, 36).

10 31. Optical-fibre transmission system according to
Claim 2 or 25, characterized in that cutting rings are
arranged in the cable lead-in units (13).

32. Optical-fibre transmission system according to
Claim 29, characterized in that sealing systems are

15 incorporated in the separating planes between the
individual rings (33, 35).

33. Optical-fibre transmission system according to
Claim 29, characterized in that cable lead-in units (13)
are arranged in the separating planes between the

20 individual rings (33, 35) or sections.

34, Optical-fibre transmission system according to
one of the preceding claims, characterized in that the
interior space of the cable closure (5) is subdivided by
separating plates (29) into a plurality of sectiomns.
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15 one of the preceding clains, characterized in that a conpensati on

| oop (47) of the pipe of the optical-fibre cable (10) is arranged ahead
of the lead-in into a cable | ead-in unit (13). 17. Optical -fibre
transm ssion syERetR I B to 20 O ai RP16, characterized in that the
conpensation | &/DE 9 /4%33 arranged as an attachnent to the cable

| ead-in uni %1 657 18. Optical -fibre transm ssion system

cl osur e housi ng* Y5, 44)CRIAFATIEERR, ysrsBlRgichy i tem | S0CRERLEROdA 0
wi thstand hi gh omehefii Cakileadi g f3 éhatacigerized i hi othatll thkedabllee hol e
of 48 laying roulfodilrd "Raf’ Bl covers Aed,eAL! V74N QO{?agrgg{zfggﬁl She
) ) above the other, the inner cover (73) sealing and the
5 outer cover (68, 76, 80) absorbing mechanical loads.
36. Optical-fibre transmission system according to
one of Claime 3 or 27, characterized in that the crimped
connection protects the tubular microcable (1) at the
cable lead-in of the cable closure against tensile,
1.0 compressive and torsional stress.
37. Optical-fibre transmission system according to
one of Claims 16 or 17, characterized in that differences
in the elongation of the microcable (10) with respect to
the surrounding bitumen can be compensated by compensa-
15 tion loops (47).
38. Optical-fibre transmission system according to
one of Claims 3, 27, 36 or 37, characterized in that the
complete cable closure, comprising closure body, cover,
splice organizer, protective tube, cable lead-in units,
20 sealing systems, crimped connections and compensation
loops, is prefabricated at the factory.
39. Optical-fibre transmission system according to
one of Claims 2 or 26, characterized in that cold- or
hot-ghrink tubes, O-rings, annular 1lip seals or
25 permanently elastic seals may be used for an elastic
sealing.
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19. . Optical-fibre transm ssion system according to one of the
precedi ng clainms, characterized in that the cable lead-in units (13)
for triple branches are fitted in a T-shape on the cl osure housing (5,
44) .- 5 20. CORAFARAME B e transnissidh systemaccording to one of
Clains 1 to 18P sgq'?}gga/{g%in that cable |ead- inunits (13) for

§ t

quadr upl e br ancfR ed in a cross shape on the cl osure housing

5, 44). 21 Opt i cal -f.ihre transm ssjion system according, to 10 one
f)f the) previ oust$” speci C"@tfﬂ}l'g"‘r?ﬁf,e c THLTY FYPrem RAGPTEIRI | £2d-in

openi ngs of theCk=ink 27 cacharachenized 3n thatarsealdaiggheddsn (PK14DRA) shape
and preferably v . gt ap. ]; l.ChOC 22.
Optical -fibre t%n %gsss‘ﬁlgr?llg’ stg%éélccorfl né\gt%gmléﬁ"ofgi‘%é%%;el%ré’(f"edf-"ng
cl-ai ms, charact®$%aded aveteninped ontocthecpibesurf the) optigmdadigbuei n a

protective diousddihes (MR4-mxEhe PﬁOtﬁcge‘éﬁiﬂg‘Jm&.ﬁ‘l)ﬁé‘aﬂng hera.l_
| ead-t hr ough openi ngs (6%% for the optical-fibre cables™(6 f and in
that the inter fAERINE R (BRR) ¢ ndnc it Ghes siesure pirg 4MBlihe

inner wal | of tNK2)pPNAkeGiiiseccbasbsty dBdkfotmable fiddahalyr ghrerakhyiyi th a
flexible foam fclé la;.r}xgeéaaf,) aCHd is crimped on at its end faces onto the
sealing heads (DK1-DK4) at the peripheral crimping points
10 (KRMR), in that the closure pipe (MR1l, MR2) is dimen-
sioned in length such that adequate excess lengths of
optical waveguide (LUl, LU2) can be arranged in waveform
extent and optical-fibre splices (LS) can be arranged.
41. Optical-fibre transmission system according to
15 Claim 27 or 40, characterized in that the optical-fibre
splices (LS) are arranged in series one behind the other

within the cable closure (KM).

42. Optical-fibre transmission system according to
Claim 40, characterized in that the optical-fibre splices
20 (LS) are arranged next to one another within the cable

closure (KM).

43. Optical-fibre transmission system according to

one of Claims 40 to 42, characterized in that the bore

(BDK) in the sealing head (DK1l, DK2) is adapted in each
25 case to the diameter of the pipe of the optical-fibre

cable (MK1l-MK6) and in that a peripheral stop (AS) for

the pipe of the corresponding optical-fibre cable (MK1-

MK6) is arranged within the bore (BDK).

44, Optical-fibre transmission system according to
30 one of Claims 40 to 42, characterized in that

g
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pl astic. 23. Optical -fibre transm ssion system according to
Claim 22, characterized in that the protective housing 25 (64) consists

of concrete and has a renovabl e, | oad- beari ng cover (68). 24.
Optical -fibre Fﬁaﬁ§n?s§96ﬁ Byst em accordi®fy —t o one of the preceding

cl ai s, charac?gF/93d9F 0233 ¥ - 50 -

t he dlaneter oWO RE/28BF& cl osure is 70 to 100 mm and the hei ght is 150

0T e 158 o R S 5. g o ML W LR

bores (EB), in that cr;mpable cable lead-in spigots
{KES1-KES4) are inserted in a sealtight manner in the
lead-in bores (EB), the seals between the pipes of the
5 optical-fibre cablegs (MK1-MK6) and the cable lead-in
spigots (KE1-KE4) taking place at the peripheral crimping
points (KRK).
45, Optical-fibre transmission system according to
one of Claims 40 to 44, characterized in that the sealing
10 heads (DK1-DK4) and/or the closure pipe (MR1l, MR2)
consist of copper or similarly plastically deformable
metal or copper-based wrought alloys.
46. Optical-fibre transmission system according to
one of Claims 40 to 44, characterized in that the sealing
15 heads (DKl to DK4) and/or the closure pipe (MR1l, MR2)
consist of aluminium or cold-workable, non-hardenable
aluminium alloys.
47. Optical-fibre transmission system according to
one of Claims 40 to 44, characterized in that the sealing
20 heads (DK1 to DK4) and/or the closure pipe (MR1l, MR2)
consist of plastically deformable, non-hardened,
stainless steel.
48. Production of a sealtight splice connection with
the aid of a cable closure for an optical-fibre trans-
25 mission system according to one of Claims 40 to 47,
characterized in that the closure pipe (MR1l, MR2) is
pushed over one end of the pipe of the one optical-fibre
cable (MK1l), in that this end of the optical-fibre cable
(MK1) is fixed in a fixing (FMK1l) and in that the one
30 sealing head (DKl) is pushed onto and crimped onto this
end of the optical-fibre cable (MK1l),
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5 organi zers and excess-length depositories for excess | engt hs of

opti cal wavegui de and conprising at |east one optical -fibre cable,
cable lead-in u itgs of e cabl e cl osure bei ng arranged in the axial
direction of t 6 P A0AL, body of the3Bable closure, characterized in
that 10 the Tg?# :3( 2, la, 1b) conprises an extended

cl osure pipe (2 a% the cl osure pi pe (19) is adapted at the

ends to the di t f_th optic re abI 8.9, 10,
15), in that tﬁ{ewlglé%ig at'g 8;{9@31-?% ®4 h‘@uch ecsmg"'i‘e éldgp?l %ca c@\”% UERH| es
t akes pl ace 15 pipe @ﬂﬁ-)axﬁhle aecendlmhfng head (DERE mpa‘:(mt&)d amdoi n

that the seals fgl Waghkdile Cf':&%ﬁf En&'&ﬁ I{h"eg%a;i@do&'h@he secdHy ! %%lz.cfai.br €

cables (8, 9, 10, 15) take place in In units
adapted in ter nEikFe prpbleonika), in ‘ifﬁ@'— t%‘é‘?ﬁ'ﬁﬂ‘%ﬁj’}ﬂt}’o the G’W of

the opti cal 5f i liH;ﬂi?&.ng RldELs idagrieal bag, Ci’ﬂ rl?@ﬁ:&i&”hﬂr WA ablee gligad- i n

:Jﬂlgt per| pheral °p$8% S nJeI e ms(gc)pl gg“ggﬂcﬁ & nmkr‘%ry"ig'mcg’gg’ré@%}'éfst em

conprising a (LUJc,ablleéZ)clbeimgz Poovidéd cah hauhgsides oift I&h&plspaelc%'&
organi zers and 3.14 %ﬂgthtﬂgﬂoﬁké Oc:rloesqxzfeoélsécmlh K Eﬁt%ﬂ%. gs

optical wavegui | 'east on
cable |l ead-in u‘:m.c} @qyoqqqé:h@i@p:@ess lengths of opt:.cal waveguide (LUl,

10 LU2) and the splices (SS), is crimped on in a sealtight
manner on the two positioned sealing heads (DK1l, DK2).
49. Optical-fibre transmisgion system according to
one of Claims 40 to 47, characterized in that the
electrically conductive pipes of the microcables (MK1l)
15 are through-connected electrically conductively to one
another by the closure pipe (MR1l) and the crimped-on
sealing heads (DK1l).
50. Optical-fibre transmission system according to
one of Claims 2 or 26, characterized in that the sealing
20 heads have threads at their ends, in that deformable
cutting rings are inserted at the sealing points between
the sealing head ocuter facings and the closure pipe and
between the sealing head bores and the pipe ends of the
microcables, in that union nuts over the cutting rings
25 are screwed onto the threads of the sealing heads.
51. Method of connecting a microcable comprising a
pipe with led-in optical waveguides, which is introduced
into a laying channel in firm laying ground, to an
existing optical-fibre transmission system of a conven-
30 tional type with cable closures from the optical-fibre
transmission system according to one of the preceding

claims, characterized in that

R O
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cl osure being arranged in the axial direction of the cl osure body of
the cable closure, characterized in that 30 the cable closure (1, 2, 1la,

1b) conprlses an extended closure pipe (19), in that the closure pipe-
(19) %11 ﬁk:%nds to the'dganeter of the pipe of the
optical fibre T ? B 15), in that the |eading in of the

pi pes of the op ??% % cables taken pl ace 35 In the axial direction

the. QFOEL?Z“L?péh%aﬁg)ﬁ&aﬁﬁé o9%a) 181 thad *Late,gresatapter  HOMSE | ake
pl ace in cable (k&ﬂﬂjrfqnwrEee1V1ngbixerdééblﬁkapthdougtaawdsbxﬁ ljgiajde in
connecting techpd-PIVos 3 manhole (103) of the existing optical-fibre
transmission system (104) which has been made in the same
5 laying ground, in that optical waveguides of a flexible
cross-connecting cable (111) are spliced onto the optical
waveguides of the microcable (105) within the adapter
closure (110) and in that the cross-connecting cable
(111) is led into a conventional splicing closure (113)

10 for optical waveguides for connection to the optical
cables of the existing optical-fibre transmission system
(104), the joining together being performed within the
splicing closure (113).

52. Method according to Claim 51, characterized in

15 that the microcable (105) led into the manhole (103) is
mechanically protected by a protective pipe (109) up to
the adapter closure (110).

53. Method according to one of Claims 51 or 52,
characterized in that a core hole (108) is made into the

20 laying ground (102) on the outer side of the wall of the
manhole (103) in the intended leading-in region, in that
the lead-in of the microcable (105) is led via the core
hole (108) and beyond into the manhole (103) in a seal-
tight manner by seals (107).

25 54, Method according to one of Claims 51 to 53,
characterized in that microcables at different laying
heights are led into a manhole (103).

55. Method of connecting an optical-fibre trans-
mission system comprising a cable closure and at least

30 one microcable comprising a pipe with led-in optical
waveguides, which has been introduced into a main channel

in solid laying ground,
A
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to the dianeters of the optical-fibre cables, and the 5 ends of the
extended cl osure pipe (19) are provided in ternms of pipe connecting
technology wi th an external thread, in that the seals are fornmed by
union nuts (17 GR 96 Bgl04hPel astic sealEﬂg inserts (14). 27

Optical -fibre t?%ﬁéﬂ@s 8660233kt em conprising a 10 cable closure for
optical wavegulV@eR7/28%H splice organi zers and excess-| ength
depositories for excess | engt hs of optical wavegui de and conprising at

| east one o?;??‘&’é‘F“W b %I%‘- theppeereding nclping, dio ane eXdmtdng
cl osure being adspad:n@seﬂ fibid & ranisal sgh bACsYyHPe® o ft Eecéﬁ’ve&iﬂﬁﬂf

h bl I t clos , 1a)
ELb? ggnp(ral gegs;% ﬁ%l’éc eeélizlgl 3’?&3?% Bécf'i@;lbl? nH(Jna)t itsh %é:urté i pe
(19) is ada@édogt tthee eublsdt&avhngdlga-mhér @fo2yheiptpeant arc?@t;r

i cal -fi 1 t Q& Re pi pes
gft{ﬁg Op![ P%:I C@%ﬁéga 7[920) '?aa es g};ﬁa&f Qﬁet:ﬁ%fir%g ﬁ%i%émr erlct Poh *8f t he
closure pipe (12)ligrAianto a Métleﬁhe?aé@ﬁ s{iZdvwecin t Hhat| tber duxiied (19)
and the OPdA1SPe - tw;)e Labl£sa (B the Jéaréé)(ltzélseal%' e HaiGhlt! of

|l ead-in units (17 - ada teg |n ternms of pipe 2 connect | ng%lt echnol ogy

to the di anet ers*of ?’f‘l ipgriRafevel of;ighe, ”E&B’rcé'se ) madet ipndheea| s
at the ends of é¢dweth (123), is led into the manhole (103) and is spliced

10 there within a splicing closure (113) onto the existing
optical-fibre network.

56. Optical-fibre transmission system according to
one of Claims 16, 17 or 37, characterized in that a
protective device for elongation loops of optical-fibre

15 cables, in particular of microcables, for terminating a
core hole in solid laying ground is arranged, in that the
protective device comprises a protective cover (SD) and
a driving-in peg (ES), provided centrally at one end, for
fixing in a central hole at the bottom of the core hole

20 (KB), in that the diameter of the protective cover (SD)
corresponds to the diameter of the core hole (KB) and in
that filling material is arranged above the protective
cover (SD) for sealtight termination and for filling the
remaining core hole (KB).

25 57. Optical-fibre transmission system according to
Claim 56, characterized in that laying channels (VN1,
VN2) run into and out of the core hole (KB) tangentially.
58. Optical-fibre transmission system according to
one of Claims 56 or 57, characterized in that the protec-

30 tive cover (SD) has on its upwardly facing side a pulling

D R
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ext ended cl osu
t echnol ogy by

re pipe (19, KM are forned in tefns of pi pe bonnecting

crinped connections (87). 28. Optical -fibre

transm ssi on systen1accordi39 to 30 one of Clainms 25 to 27, characterized

in that the end®g6 P 1041,

have di ff
pi pes of vario
- 52 -

one of C ains

conprises a pl wneiof Glaimsmgsé (83,585)chdnadterdzed inbehatathe drdsel y

agai nst one an

10

15

20

25

DE; 3 for adaptation to different dianeters
Ségfgﬁ?gggégi bre cablesp(9, 15). g
ticalsfi, t 1 SSi, St accordiipg to
2010 o7 BHERLIARS EERGE 1, Wit “aS8ral Lt

%M}lin peg (ES) bas in the free space of the core hole
(KB), as a diameter limitation (EBS) for the elongation
loop (DS), a diameter which corresponds to the minimum
permissible bending radius of the led-in cable (MK).

60. Optical-fibre transmission system according to
one of Claims 56 to 59, characterized in that the filling
material (FM) consists of bitumen.

61. Optical-fibre transmission system according to
Claim 60, characterized in that crushed solid materials,
for example chippings, are added to the filling material
(FM) . _

62. Optical-fibre transmission system according to
one of Claims 56 to 61, characterized in that the free
space of the core hole (KB) underneath the protective
cover (SD) is filled with a filler, which does not hinder
the free movement of the microcable (MK).

63. Optical-fibre transmission system according to
one of Claims 1 to 24, characterized in that the cable
closure (RKMO) comprises an outer body (AK) which can
withstand high mechanical loads and a cable-~closure
sealing body (KDK) fitted in the outer body (AK), in that
the outer body (AK) has a removable outer cover (AD),
which lies at the same height as the surface (80) of the
laying ground (VG), in that the cable-closure sealing
body (KDK) lying thereunder is closed off by an upwardly
removable sealing cover (DD), in that cable connection
units (KAl, KA2, KA3) in pipe form

LA
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ext ended cro88re pipe of the cable closure (2)
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5 30. Optical-fibre transm ssion system according to one of C ains
25 to 37, characterized in that the cl osure body (33 - 35), or the

ext ended cl osure plé)e (19), is | ongi tudi nal ly divided, preferably in
the plane of tHeR |Rad-in units 693 36). 10 31.

Optical -fibre tR s%qfcﬁ?%%ﬂstem according to Claim2 or 25,
characterized i¥Pth zqﬁﬁ"tl ng rings are ~arranged in the cable Iead I n
units (13).

tical - ret ans ss on system accaordi
Claim29, char a%‘f%r?‘?‘édcg PR, L?Eﬁ?l f rg9 eanxiﬁ g]PaXm‘ﬁ@a o in
the separati ngchelatds-dissmrensealitng body r(Cth')daaH i:izrlgﬁé( Ihe &ghs
33. tical t | ySste | 0 al
char act grol zed |<§1f tb%% craig'l ﬁgé%i aﬁ*fﬁ {fs%f%‘g JE&geé%lr‘aea‘balrer é’r?é"é’?c%ﬁbflhe
separating pl amsitet (fhdh tRA2 ,2KA3Ndarddeahledng€f(33, 35) or sections.
3. g Ptigal-dabre UIGRTEANI AR AR U Gidten acflfafhig! kS

preceding clains, characterized in th erior space 0O

cabl e closure (%a’r% &hghprasterized in dhat annﬁﬁa?%stl'@%ahlmsola

plurality of segié Oférm of microcables (MK), respectively comprising a
pipe and optical waveguides guided therein, are connected
in a sealtight manner to the cable comnection units (Xa)

10 by crimped connections (KV).
65. Optical-fibre transmission system according to
one of Claim 63, characterized in that a shrink tube
piece (S8) is arranged at the end of a cable connection
unit (KA3) for the sealtight leading in of a cable (K).
15 66. Optical-fibre transmigsion system according to
one of Claims 63 to 65, characterized in that the
leading-in points of the cable comnection units, (KAl,
KA2, KA3) are bent off in a horizontal direction at the
laying height of the cables (K, MK) introduced in the
20 laying ground (VG).
67. Optical-fibre transmission system according to
one of Claims 63 to 65, characterized in that the cable
closure (KMO) has additional cable connection units on
the side wall, which are fitted on at the height of
25 laying channels for microcables.
68. Optical-fibre transmission system according to
one of Claims 63 to 65, characterized in that

I
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-53- : 35. Optical-fibre transm ssion system according to one

of Claims 1 to 3, characterized in that the cable cl osure has two
covers (68, 73,7 0 o anged one above the other, the inner cover
(73) sealing a?@_‘?ﬁ 4; E r cover (686176’ 80) absor bi ng nmechani cal

| oads. ) w 97§% bre transm ssion systemaccording to one
of Clains 3 or ?7 aracterl zed in that the crinped connecti on

protects the tuhid 36.cEihkdsabhCabdde Yebilon che CaBLE LEBM:LD Bhaliifyabl e

cl osure agai ns
Optical -fibre besysn{EREnasgdstthe etaxii hgdyo (AK) %eféualaw*é:hl@or 17,

characterized ig1hiat (#ighf eﬁ?@ﬁ@i‘ably an Nesdph RO a3 106 EB&mT Crocabl e
(10) with respect to t he surroundi ng bitunmen can be conpensated by

conpensa- 15 tion |oops (47).
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38. Optical -fifg Jsystem according to one of C ains
3, 2~ 36 or 37, ﬁbécgﬂﬁﬁaﬁgﬁﬁﬁthat t he conpl ete cabl e cl osure,

conprising closur¢ Body, cover, splice organizer, protective tube,
cabl e | ead-in units! 2§g aseadgong| systens, cri Spbstitttesbeet 027 Apdl 1999
conpénsat i on | gops, is prefaprfcated at A:Qe factory. 39.
Optical -fibre tradsnrsst ‘accordirm)%() one of Clains 2 or 26,
characterized in that cold- or hot -shrink tubes, Ovrings, annular
lip seals or 25 pernanently elastic seals may be used for an elastic
seal i ng. New Patent Claims - 94 -

1. Optical-fibre transmission system comprising a

5 cable closure for optical waveguides with splice
organizers and excess-length depositories for excess
lengths of optical waveguide and comprising at least one
optical-£fibre cable, cable lead-in units in the form of
cable lead-in spigots being arranged into the cable

10 closure perpendicularly with respect to the axis of the
closure body of the cable closure, the excess lengths of
optical waveguide and the splice organizers being
arranged within the closure body removably in the axial
direction of the closure body, and at least ocne end face

is of the closure body being closed off in a sealing manner
by an extermally accessible cover, characterized in that

e the cable lead-in units are designed as lead-in spigots
. (13) in the form of pipes (45, 46) tightly fitted on, in
' that the optical-fibre cables (10) in the form of optical

20 waveguide minicables or optical waveguide microcables,

v
A
a

 respectively comprising a pipe (8, 9, 15) and optical
waveguides (12), optical waveguide strips or optical
waveguide bundles loosely introduced therein, are
arranged in the cable lead-in units (13, 17 - 18, 45, 46,
25 56, 70) designed in terms of pipe comnecting technology
" ' for receiving and sealing off the pipes (8, 9, 15) of the
optical-fibre cables (10), the sealing connection of the
pipe connecting technology being a welded, soldered or
adhesively bonded connection between the pipe (8, 9, 15)
30 of the optical-fibre cable (10) and the cable lead-in
unit (13).

I
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40. Optical -fi s@fwsy st em according to Cl aim 27,
characterized in t gﬁpmm?h‘g L;\F'( DK1- DK4) gof plastically

deformabl e material, {preferably off 4 netal, are crinped onto the pipes
of the optical-fibje} 3 8aRRERYIML-IMKE) in a Sabsiitige sheee+ 2T Aper 1988 al
crinping points (KRKY, in that the dl osurgs pi pe (MRL, MR2) |ikew se
consists of deformable material, pregferably of a netal, and is crinped
on at its end faces_qnto the seal i ng heads (DK1 DK4) at the peripheral

crinping points 10 (KRWR), in that the closure pipe (MR, M) is dinen-
sioned in | eng2h such Opsdcadefiibre é’-)‘FéeéB'iPéﬁgPhﬂ’Gf"—em compriging a

wavegui de (LUl,m,]l,D Y2 bR rﬁ;}gedo!gﬁa@/efﬂﬂguide@xteﬂ{-,handph_ce
optical -fibre splices (LS) can be arr

nge
t ransni ssi on sﬁ%ﬂ%&r laals) teti“’ff?“'leg‘gth 2?33?8%,5":%?1% aftc‘irer Ff&?sl n t hat
the. optical -fi lmﬁ ths ospbpeeaau&vegmu rzend) ecbnipy isdinge s todealsghong t he

ot her Wi thin C%ggl e cl ur'ecggg} 13‘20:‘-&2}%"“ iRt hggl bl ©f

transmssu?ns racteri In that the
optical-fibre sqdhleeslééd—;(xLS)piaoé:sarbahwd anpenged obatandtbrer oAbl n t he .

cabl e cl ogy u@r@’{?e endié% rl Q;}Etﬁai-efabhee £62BRRT 888N 0Ty THRM
according to fla %8 g ,_ Characterized in that the hore
closure body of the cable closure, the excess lengths o
optical waveguide and the splice organizers being
10 arranged within the closure body removably in the axial
direction of the closure body, and at least one end face
of the closure body being closed off in a sealing manner
by an externally accessible cover, characterized in that
the cable lead-in units are designed as lead-in spigots
15 (13) in the form of pipes (45, 46) tightly fitted on, in
that the optical-fibre cables (10) in the form of optical
waveguide minicables or optical waveguide microcables,
respectively comprising a pipe (8, 9, 15) and optical
waveguides (12), optical waveguide strips or optical
20 waveguide bundles loosely introduced therein, avre
arranged in the cable lead-in units (13, 17 - 18, 45, 46,
56, 70) designed in terms of pipe connecting technology
for receiving and sealing off the pipes (8, 9, 15) of the
optical-fibre cables (10), the sealing comnection of the
25 pipe ccnnect:.ng technology being a press connection with
seal:mg means and a pressing element with a union nut,
between the pipe (8, 9, 15) of the optical-fibre cable
{10) and the cable lead-in unit (13).
3. Optical-fibre transmission system comprising a
30 cable closure £for optical waveguides with splice
organizers and excess-length depositories for excess
lengths of optical waveguide aﬁd comprising at least one
optical-fibre cable, cable lead-in units in the form of
cable lead-in spigots being arranged into the cable
35 closure perpendicularly with respect to the axis of the

closure body of the cable closure, the excess lengths of
I
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(BDK) in the sea
di aneter of the (d
a peripheral stog
cabl e (MK1-

Optical-fibre trgng
t

characterized in

seal i ng head (DKY,

RE2LY

(
MK

Aé»_for' — .ﬁ
6) 2 BSARR Mgg9gep

m Ssi on system

at
DK4) has a pl ur

RP) is adapted in each 25 case to the
af -fibre cabl e (MK1-MK6) and in that

e pi pe of the corresponding optical-fibre
Wi thin the bgubstifd®i)sheet - 274April 1999
paccor ¢ #§at e 30 one of Clainms 40 to 42,
- 55 - t he

pl ity of lead-in bores (EB), in that

crinpabl e cable | ead-in spigots
seal ti ght nannePPticale wavegui

égESl-KES4 are inserted in a
48- i AvBor

&he EBplice SEgRBiEErfccheing

pipes of the arranged within the closure body removably in the axial

direction of the closure body, and

B



5 optical -fibre ca |R¥%’LAQEMBN%SH§4% the cable lead-in spi gots
(KE1-KE4) taking pliacle at the peripheral crinping poi nts (KRK).

45. Optical -fibrle jtra@dsaPRIg®N system according to one of Clains 40
to 44, characterized i{in that the sealing 10 hgabstitut®iéhed4p7 APl v898he
closure pipe (M1L,| MRZ) comnst st of &8pper or similarly plastically
def or mabl e metlal__or_copper-based w ought all oys. 46.
Optical-fibre transm ssion system accordi ng to one of Clainms 40 to 44,

characterized in that the seali n ea l1to nd/ or t.he cl osure
pi pe (MRL, MR2)2F lea %‘bngﬁ’%teﬁfl ﬁﬁ1 Ri ﬁg“G g’%‘&r\ﬁo%% %abl e
al um nium al | oxcsff 1n ﬂ?seal:.ﬁgt | mands Dby tamnmesnamlyyﬁmm(mrejl ng

(9.1 1o 20 O BUID B 40y AURUICLELL R, | TR 406 SPALLAG 3 Poats

(DK1 to DK4) ant ons S 0
plastically dt#mg'm eas lﬁed-ﬁar spagots (13)stizi mthesfeormelf pipes|s.

Production of ageal asghugnu € FHRCIADN Yl Bhae enN ot chOl- AAD! €

closure for an o tlcal-f bre tfans- 25 m'ssion systemaccording to one of

Cains 40 to 47cable G@raiae##eze@m ofprtiralkwvarastide, Minieable®) | s
pushed over ones®ptikcalhwaPepei@é mitrcvidbldy, eabpétbitely comprising

a pipe (8, 9, 15) and optical waveguides (12), optical
waveguide strips or optical waveguide bundles loosely

10 introduced therein, are arranged in the cable lead-in
units (13, 17 - 18, 45, 46, 56, 70) designed in terms of
pPipe connecting technology for receiving and sealing off
the pipes (8, 9, 15) of the optical-fibre cables (10),
the sealing connection of the pipe connecting technology

15 being a plastic crimped connection (58, 88) or a
permanently elastic, annular seal between the pipe (8, 9,
15) of the optical-fibre cable (10) and the cable lead-in
unit (13).

4. Optical-fibre transmission system according to

20 Claim 1, characterized in that the closure body (5, 44)
has a cylindrical shape.

5. Optical-fibre transmission system according to
Claim 1, characterized in that the closure body has an
oval shape.

25 6. Optical-fibre transmission system according to
one of Claims 1 to 5, characterized in that the lead-in
spigots (13) are led in tangentially at the wall of the
closure of the closure body (5, 44).

7. Optical-fibre transmiss_i.on system according to

30 one of Claims 1 to 5, characterized in that

[



cable (MK1), in thd g

_ ( Bl ";pgﬁt.‘ optical -fibre cable (M1) is
fixed in a fixing (jFyE—ane—+n—+hpat| the one 30 sealing head (DK1) is
pushed onto and crifrged onto this end of the optical-fibre cable

(MWK1), _ 28 APR 1999 - SGbstitute sheet n27haprila1 989
di st ance, which cor{rgsponds to thejc{osure 47 - pipe (MRl), the second

sealing head (DK2) jJis crinped onto the Ii kew se fixed end of the pipe
of the second opti dale by e—ea-l)l e (MK2), in that subsequently the
required 5 splicing work is carried out, in particular with the aid

of a splicer (SPEhe deedsinl epightsofldhtarelledisyradially a(tLGPe E'e'})l

bei ng provided opeb@ylh ahdgaref okhEnaPL1688re body (5, 44).

8. .Optical-fibre transmission system according to

one of the preceding claims, characterized in that the
5 cable lead-in units (13) for the inlet direction and

outlet direction lie on the same level.

9. Optical-fibre transmission system according to

one of Claims 1 to 8, characterized in that the cable

lead-in units (13) for the inlet direction and outlet
10 direction lie at different levels. _

10. Optical-fibre transmission system according to

one of the preceding claims, characterized in that the

cable lead-in units (13) point in the same directiom.

11, Optical-fibre transmission system according to
15 one of Claims 1 to 9, characterized in that the cable

lead-in units (13) point in different directioms.

12. Optical-fibre transmission system according to

one of the preceding claims, characterized in that the

excess lengths of optical waveguide (24) are arranged
20 circular up against the inner wall of the closure body

(5).

13. Optical-fibre transmission system according to

one of the preceding claims, characterized in that

| R O AR TR



(SS), in that theREMACHMENT SHEETe (MVR1), extending over and beyond

t he excess | engt hg pf—~optrcat—wayequi de (LUL, 10 LU2) and the splices
(SS), is crinped pn :)& ?’?ﬂ?%gk manner on the two positioned
seal i ng heads (DK, 2§ A 49. Opt i cal - Substitute ahest s 7oAl $0OM
according to o] ' Ojto 47 48haracterized in that the

electrically condpuctive pipes of the n1crocab|es (MK1) 15 are
t hr ough- connect ed—etect+icatty-con uctively to one anot her by the

cl osure pipe ( and the crinped-o : sealing h S 1). 50.
Optical -fibre t?%%sﬁ?‘???én r%ﬁ aEEoP& a‘S’o “‘939"3% oi ahd 2%F 26,
characterized idrtiwged hﬁnsg&-ldugg: A aemréweléhébadinattﬂdﬁeélom, in
t hat def or nabl e% %% f)utti ng rings are inserted at the sealing points

) a

bet ween ny head outer facings and the closure pipe and
bet ween t he seal%ng hed@p tirak- £ikke hbrphpnisstion ofyshen accandimgatees,

n that unign rule G¥CknkNpredeldiag 'd1nesS chatlal 3t gead wt&g@etﬁareads
of the sealing heads.

of connectln% crocab
conprising a €X°98%e %%Fh%dﬂrﬁ oBFPE&Ft&ﬂvé?}[u Fes! ]ﬁ#hﬁ sb‘i‘ﬁl‘:\"%duced
into a |ayi ng chegietant dhiben (50)i,NghdehUDS dépodited in axpitrality of
optical -fibre tyansm ssi g s%stem a l&)n&(‘an- go i ti onald.tgpe ivm' t&gabl e
cl osures from tH2°RHt i PALBFRRPARS the minimum Dending radius, id
inner closure body. )

—

10 i5. Optical-fibre transmission system accordixig to
Claim 3, characterized in that a plastically deformable
soft-metal tube (87) is used for the crimped connection
between the microcable and the cable lead-in unit (13).
1s. Optical-fibre transmission system according to

15 one of the preceding claims, characterized in that a
compensation loop (47) of the pipe of the optical-fibre
cable (10) is arranged ahead of the lead-in into a cable
lead-in unit (13). .

C1T7. Optical-fibre transmission system according to

20 Claim 16, characterized in that the compensation 1loop
(47) is arranged as an attachment to the cable lead-in
unit (13).

18. Optical-fibre transmission system accqrd:‘.ng to
one of the preceding claims, characterized in that the

25 closure housing (5, 44) and the cover (20, 73, 74) are
designed to withstand high mechanical loading for fitting
into a drilled core hole of a laying route in the ground,
preferably in a road surfacing.

-
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transm ssi on syst @rahe of the preceding cl ai ns,
characterized in ¢ %@WWSE%@? - 57 -

the mcrocable (105) is led intojan adapter closure (110), for
receiving mcrocaplles? 8 pAPRUEH ajcabl e | ead-in : . :

(103) of the existijng optical-filr -t4mnsn§ts'gsi'tggiés)§§?§fm ?ZW%?%
has been made in fhe Sanme 5 aying ground, in that optical wavegui des of
a flexible ckass-connecti! ble (111) are spliced onto the optical
wavegui des of the microcable (1:,05) wi thin the adapter closure (110)
and in that thel®ross-cOPtdealnFidbayesl transmiEpiop jaysten | acgogding to

conventional spldne KE CtREUpPebddBlg claims, characterized in that the

cable lead-in units (13) for triple branches are £fitted
in a T-shape on the closure housing (5, 44).

s 20. Optical-fibre transmission system according to
one of Claims 1 to 18, characterized in that cable lead-
in unite (13) for guadruple branches are fitted in a
croge shape on the closure housing (5, 44).
21. Optical-£fibre transmission system according to

10 one of the previously specified claims, characterized in
that the lead-in openings of the cable lead-in units (13)
are designed in a funnel shape and preferably have a
length stop for the microcable (10).
22. Optical-fibre transmigsion system according to

15 one of the preceding claims, characterized in that the
cable closure {(61) is arranged in a protective housing
(64), the protective housing (64) having lead-through
openings (63) for the optical-fibre cables (62) and in
that the intermediate space between the cable closure

20 (61) and the inner wall of the protective housing (64) is
filled, preferably with a flexible foam filling (66) of
plastic. .
23. Optical-fibre transmission system according to
Claim 22, characterized in that the protective housing

25 (64) consists of concrete and has a removable, load-
bearing cover (68).
24. .Optical-fibre transmission system according to
one of the preceding claims, characterized in that

S
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10 for optical wa ' _ ction to the optical cabl es of
t he existing optica TCEMEND SHEELT on system (104), the joining

t oget her being perfpriFEdTWTH N splicing closure (11%. . 52.
Met hod according to]d a glr@ i% @% clerized i Substitute sheet hd7rierbtaBPe

(105) led into the jraphh BO mechani cal ly protected by a

D) |

protective pipe (10D) dapt-ersecl-osure (110). 53. .

Met hod according tojone of Cains 51ljor 52, characterized in that a
core hole (108) is hmade TNTO THE" | ayi ng ground (102) on the outer side
of the wall of the manhol e (103) in the intended | eading-in region, in
t hat t he | eatthenddameher vk rikenicablel e3psuse| b 10 £a A80cagmean thel e
(108) and beyondyi t hpol e in a seal - tight manner by

seal s (107). 25 h'e'l%ﬁt 18 EBB géaa%%%?n?ng to one of ains 51 to, 53,

characterized i n?fhat ni QPSéablegﬂ-‘a?e dtFReRBARSES) AYsted QRERFHALNG o2 ed

into a manhol e (adle closte £t tifaroneesdduiiar opitxal spilbee
trans- ssion s stem co r| Si n a cabl cI osurf and at _l east 32 5one
ni crocabl e cOnpr PEERT é"”‘ 5Ppe ‘f/%ﬁ/’g’gq.u §8%  SHFER®has

been introduced |1|Mthsrra|£n¢phﬂuablwavegutﬁscdmﬂ desprigiggoahdleast one
optical-fibre cable, cable lead-in unitg of the cable
closure being azrranged in the axial direction of the
closure body of the cadble closgure, characterized in that
10 the cable closure (1, 2, la, 1lb) comprises an extended
closure pipe (19), in that the closuxe pipe (12) 4i=s
adapted at the ends to the diametar of the pipe of the
optical-£ibre cable (8, S5, 10, 15), in that the leading
in of the pipes of the optical-fibre cables takes place
15  in the axial direction of the clogure pipe (18) and in
that the seals between the closure pipe (19) and the
optical-£fibre cables (8, 9, 10, 15) take place in cable
lead-in units (17 - 18) adapted in terms of pipe commect-
irg technolegy to the Jdiameters of the optical-fibre
20 cables, the sealing comnection of the cable lead-in umit
{17 - 18) in terms of pipe comnecting techmology compris- .
ing peripheral press seals.
26, Optical-fibre transmission system comprising a
cable closure for optical waveguides with sgplice
25 orgarizars and excess-length depositories for excesas
lengths of optical waveguide and comprising at least cne
optical-fibre cable, cable lead-in units of the cable
closure being arranged in the axial direction of the
¢losure body of the cable closure, characterized in that
30 the cable closure (1, 2, la, 1b) comprises an extended
closure pipe (19), din that the closure pipe (19) is
adapted at the ends to the diameter of the pipe of the
optical-fibre cable (8, 9, 10, 15), in that the leading
in of the pipes of the optical-£fibre cables takes place
35 in the axial direction of the closure pipe (19) arnd in
that the -
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according to one )REPW&%W% ‘gl ai ms, to an existing optical -fibre
transm ssi on syst ¢nyot—a—eenventornal type, characterized inm that the

m crocable (117) ts{led at the end of the solid laying ground (102)
into an adapter b | AMRIWPI20) [at the hei gisubsfititbeheayt 2y Apanneogand
is ° spliced opth.a burjed calil ¢ (1249 ,51nthat the buried cabl e
(124) is laid in the earth (123) atf the height of . the | eading-in |evel
of the manhol e (183)—made—i-f-the— earth (123), is led into the nmanhol e
(103) and is spliced 10 there within a splici n;g closure (113) _onto the
exi sting ofeeds Petyeennthegrlosure pipe (19} and the optical-fibre

cables (8, 9, 10, 15) take place in cable lead-in units
(17 - 18) adapted in terms of pipe comnecting technology
to the diameters of the optical-fibre cables, and the
5 ends of the extended closure pipe (19) are provided in

p—

terms of pipe connecting technology with an external
thread, in that the seals are formed by union nuts (17 -
18) and elastic sealing inserts (14).
27. Optical-fibre transmission system comprising a
10 cable closure for optical waveguides with splice
organizers and excess-length depositories for excess
lengths of optical waveguide and comprising at least one
optical-fibre cable, cable lead-in units of the cable
closure being arranged in the axial direction of the
15 closure body of the cable closure, characterized in that
the cable closure (1, 2, la) 1b) comprises an extended
closure pipe (19), in that the closure pipe (19) is
adapted at the ends to the diameter of the pipe of the
optical-fibre cable (8, 9, 10, 15), in that the leading
20 in of the pipes of the optical-fibre cables takes place
in the axial direction of the c¢losure pipe (19) and in
that the seals between the closure pipe (19) and the
optical-fibre cablea (8, 9, 10, 15) take place in cable
lead-in units (17 - 18) adapted in terms of pipe
25 connecting technology to the diameters of the optical-
fibre cabies, and in that the seals at the ends of the
extended closure pipe (19, KM) are formed in terms of
pipe connecting technology by crimped connections (87).
28. Optical-fibre transmission system according to
30 one of Claims 25 to 27, characterized in that the ends of
the extended closure pipe of the cable closure (2) have
different diameters for adapta{'.ion to different diameters
of pipes of various optical-fibre cables (9, 15).

_
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56. Optical-fib y R QEsist em according to one of C ains
16, 17 or 37, char agq “ protective device for elongation
| oops of optical-filr cables,{ iin particul ar of mcrocables, for
termnating a gode 218IkPR %01} d | ayi ng gsobsttite sheeangzgdApntBat
the - protectiveldgvice conprisels ja protgacti ve cover (SD) and
driving-in peg (ES),| provided centraljy at one end, for fixing in a
central hole at thelhottom of..the-cesle hole 20 (KB), in that the dianeter
of the protective cover (SD) corresponds to the dianmeter of the core
hol e (KB) and in29. t haptical fipret eranbmission asysteabamditing to
protective e eal tght f | e
remai ni ng core h019¥, %EB?QL%%& 2§ g 59 %‘g%g{:e%%r%df{fgné%gs#%% QQ]#Q
according to clokure Gomprimes & Drluz:sdzltur oﬁatzngsu@@.cﬁéhnvhscb\m&n

VN2) run into angeOdiaghat QfoEQifn %%é!%(?né el Y.

Opti cal - flbretransmSS|ons st e one of Clal 56 or
characterize® i n3Phat th@PEFBG%Cfi%e FF?EB%’?E-F"?SB)"F?&E‘ RFFIRLIRA B y

facing side a pubhengf claimyed®lto ). characterized in that the closure
body (33 - 35), or the extended closure pipe (19), is
longitudinally divided, preferably in the plane of the
cable lead-in units (13, 3§6). )
10 31. Optical-fibre transmission system according to
Clajim 2 or 25, characterized in that cutting rings are
arranged in the cable lead-in unitas (13).
32. Optical-fibre transmission system according to

Claim 29, characterized in that sealing systems are
15 incorporated in the separating planes between the

individual rings (33, 35).

33. Optical-fibre transmigsion system according to

Claim 29, characterized in that cable lead-in units (13)

are arranged in the sgeparating planes between the
20  individual rings (33, 35) or sections.

34. Optical-fibre transmission system according to

one of the preceding claims, characterized in that the

interior space of the cable clogure (5) is subdivided by

separating plates (29) into a plurality of sectioms.
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of Clains 56 to'58,

REBLAEEMMSHEET nsni ssi on system according to

haractertzed—j n that the driv- i ng-in peg (ES

one

has in the free spdcq t e hol e (KB), as a dianeter limtation
o8 AR T80,

(EBS) for the el ongatfi

t he m ni num

60. Opt i cal

bi tumen. 10

d ai m 60, char aé?erl zedOPRiCRAr SiPTe h&FaBsPLaS AR o BYSLtEm accoy

per rd rach B3 of the led-in cable (M).

i ng material (FM consists -of
Optical -fi bre transm ssi on system accordin

chi ppi ngs, are afldcdbs cCldimdg i 1| t803Nnicdairdlcterize@F)n that ©He cable

Optical -fibre trg
characterized iR

5

10

15

20

25

above the other, the inner cover (73) sealing and the
outer cover (68, 76, 80) absorbing mechanical loads.
36. Optical-fibre transmission system according to
one of Claims 3 or 27, characterized in that the crimped
connection protects the tubular microcable (1) at the
cable 1lead-in of the cable closure against tensile,
compressive and torsional astress.

37. Optical-fibre transmission system accbrding to
one of Claims 16 or 17, characterized in that differences
in the elongation of the microcable (10) with respect to
the surrounding bitumen can be compensated by compensa-
tion loops (47).

38. Optical-fibre transmission system according to
one of Claimg 3, 27, 36 or 37, characterized in that the
complete cable closure, comprising closure bedy, cover,
splice organizer, protective tube, cable lead-in units,
sealing systems, crimped connections and compensation
loops, is prefabricated at the factory.

39. Optical-fibre transmission system according to
one of Claims 2 or 2§, characterized in that cold- or
hot-shrink tubes, O-rings, annular lip seals or
permanently elastic seals may be used for an elastic
sealing.

(IDS), a di asebstitutbisheet 027eAprihd 9980

-fibje transm ssion sylstem according to one of Clains 56
to 59, characteriz‘d“‘i‘TT‘t‘har“ '

‘g’r"%x&ﬁpl e

e halk YRl TLESET (kB9 18,196, W OTaalBa8ak0 OF

R ) EN)



space of the core

filled with a fill éer

m crocabl e (MK).
20 one of dains
(KMO) conprises an
| oads and a cabl e-

1%&&@@&%%’
| 0?2& ,AP&%gct 2|r

0 | ]
cl osur e seal

th the protective
hi nder

hi ch cag .

cover (SD) is

the free novenent of the
-fibre transm ssion system according to
i zed in thgubktituteablest - 27 Aptib$90¢
wi t hstand hi gh nechani cal
ng body (KDK) fitted in the outer

(AK), in that

which lies at the sanme height as the surface (SO of the

(VG),

connection

10

15

20

25

30

tHe—outer—body—(AK) has a renovabl e outer cover (AD),

of plastically deformable material,
metal, are crimped onto the pipes of the optical-fibre
cables (MK1-MK6) in a sealing manner at peripheral
crimping points (KRK), in that the closure pipe (MR1,
MR2) likewise consists of deformable material, preferably
of a metal, and is crimped on at its end faces onto the

preferably of a

sealing heads (DK1-DK4) at the peripheral crimping points
(KRMR), in that the closure pipe (MR1, MR2) is dimen-
sioned in length such that adequate excess lengths of
optical waveguide (LUl, LU2) can be arranged in waveform
extent and optical-£fibre splices (LS) can be arranged.
41. Optical-fibre transmission system according to
Claim 27 or 40, characterized in that the optical-fibre
splices (LS) are arranged in series one behind the other
within the cable closure (KM).

42, Optical-fibre transmission system according to
Claim 40, characterized in that the optical-£fibre gplices
{LS) are arranged next to one another within the cable
closure {KM).

43. Optical-fibre transmission system according to
one of Claims 40 to 42, characterized in that the bore
(BDK) in the sealing head (DK1l, DK2) is adapted in each
case to the diameter of the pipe of the optical-fibre
cable (MK1-MK6) and in that a peripheral stop (AS) for
the pipe of the corresponding optical-fibre cable (MK1-
MK6) is arranged within the bore (BDK).

44, Optical-fibre transmission system according to
one of Claims 40 to 42, characterized in that

,,,,,ﬂa.,,_,,/;r—ff
\\!l\\\&\\‘\ﬁ\\\}}\\\\!\\\\}\

nbRELpKEP! ©

body

25

| ayi ng ground
in that theocabl e- obasw:a-sm&é Ngransmbesiion KBkt eyl raa,-ddteﬁmgwdec i's
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are led in from beMM@EMP%WJter body (AK) into t he

cabl e- cl osur e seal} ng—body—{ ngd in that the ends of the cables
(K, M) are |led |nto tggﬁ lgqlg% cohnection units (KAL, KA2, KA3)
and seal ed of f. P t{ichl-fibre tr Sobstingeshesys2nApdt$088ng
to Cd ai m 63, [ip that gghe ends of the cables in

the formof m croiabl es (M), respe:t ively conprising a pi pe and
opti cal wavegui de ' t-A=ar e connect ed in a sealtight
manner to the cable connection units (KA) 10 by crinped connections
(KV). 65the sealingl hfelalar SDK33NDR4ISitas sy sprurslivy dofiglead-in
one of Cl aim 63 ra riz I o that sh K e S
arranged at thebg'ﬁ'ﬁg 2 cabre C(Q)trll?l‘gctcl g‘m aﬂ;‘]_@ Lé‘ﬂf? m iPi E?ﬁégél
seal ti ght | eadi {§EE®- EES&) calee ingerted|5in 68. Bealtép‘bltcmem gin the
transm ssion sysLghl 3aCRedeRO (£8), the MLl Gk 19 i%éz of the

characterized in that -1n points of the connecti on
units, (KAL® °Pti°RAZf-'LR¥\3) %%nt‘“ﬂ?f@ )aal?érlfbﬁtaﬁ e&FPg At8t the
| ayi ng hei ght OEp'E.Betﬁabkﬁ Ki4) Meking peducedt ithé peripHerdlagrigpgagund

(VG. 7P°:mts kﬁﬁl fibre transm ssion system according to.

)

45. Optical-fibre transmission system according to
one of Claims 40 to 44, characterized in that the sealing
10 heads (DK1-DK4) and/or the closure pipe (MR1l, MR2)
consist of copper or similarly plastically deformable
metal or copper-based wrought alloys.
46 . Optical-fibre transmission system according to
one of Claims 40 to 44, characterized in that the sealing
15 heads (DKl to DK4) and/or the closure pipe (MR1, MR2)
consist of aluminium or cold-workable, non-hardenable
aluminium alloys..
47. Optical-fibre transmission system accerding to
one of Claims 40 to 44, characterized in that the sealing
20 heads (DKl to DK4) and/or the closure pipe (MR1l, MR2)
congist of plastically deformable, non-hardened,
stainless steel.
48. Production of a sealtight splice connecticn with
the aid of a cable closure for an optical-fibre trans-
25 mission system according to ome of Claime 40 to 47,
characterized in that the closure pipe (MR1, MR2) is
pushed over one end of the pipe of the one optical-fibre
cable (MK1), in that this end of the optical-fibre cable
(MK1) is fixed in a fixing (FMK1l) and in that the one
30 sealing head (DKl1l) is pushed onto and crimped onto this
end of the optical-fibre cable (MK1),

A T



one of Clains 63 to] ] I in that the cable cl osure
(KMD) . has addi ti onal REEM@M units on the side wall, which
are fitted on at the height of 25 [ aying channels for mcrocables.

68. Optical -fibrg §rapgrifmsie syst em accor Gubgtitute sheet - 2MAprif 1898 s
63 to 65, characterifz¢d 1 n that - 56 - -61- t he
I nt ermedi at e space petweenmtire——Ttabte-{cl osure sealing body (KDK) and the
outer body (AK) is{filled with a filfler (FS), preferably an expandabl e

pl astics foam

in that at a distance, which corresponds to the closure
pipe (MR1l), the second sealing head {DK2) is crimped onto
the likewise fixed end of the pipe of the second optical-
fibre cable (MK2), in that subseguently the required
5 splicing work is carried out, in particular with the aid
of a splicer (SPG), excess lengths of coptical waveguide
(LU1, LU2) being provided on both sides of the splices
(88), in that then the closure pipe (MR1l), extending over
and beyond the excess lengths of optical waveguide (LU1,
10 LU2) and the splices (SS), is crimped on in a sealtight
manner on the two positioned sealing heads (DK1l, DK2).
49. Optical-fibre transmigsion system according to
cne of Claims 40 to 47, characterized in that the
electrically conductive pipes of the microcables (MK1)
15 are through-connected electrically conductively to one
another by the closure pipe (MR1l) and the crimped-on
sealing heads (DK1l). ‘
50. Optical-fibre transmission system according to
one of Claims 2 or 26, characterized in that the sealing
20 heads have threads at their ends, in that deformable
cutting rings are inserted at the sealing points between
the sealing head outer facings and the closure pipe and
between the sealing head bores and the pipe ends of the
microcables, in that union nuts over the cutting rings
25 are screwed onto the threads of the sealing heads.
51. Method of connecting a microcable comprising a
pipe with led-in optical waveguides, which is introduced
into a laying channel in firm laying ground, to an
existing optical-fibre transmission system of a conven-
30 ‘tional type with cable closures from the optical-fibre
transmission system according to one of the preceding
claims, characterized in that )
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the microcable (105) is led into an adapter closure
(110), for receiving microcables, through a cable lead-in
(107) of a manhole (103) of the existing optical-fibre
transmission system (104) which has been made in the same
laying ground, in that optical waveguides of a flexible
cross-connecting cable (1l1ll) are spliced onto the optical
wavegquides of the microcable (105) within the adapter
c¢losure (110) and in that the cross-connecting cable
{111) is led into a conventional splicing closure (113)
for optical waveguides for connection to the optical
cables of the existing optical-fibre transmission system
{104), the joining together being performed within the
splicing closure (113).

52. Method according to Claim 51, characterized in
that the microcable {105) led into the manhole (103) is
mechanically protected by a protective pipe (109) up to
the adapter closure (110).

83. Method according to one of Claims 51 or 52,
characterized in that a core hole (108) is made into the
laying ground (102) on the outer side of the wall of the
manhole (103) in the intended leading-in region, in that
the lead-in of the microcable (105) is led via the core
hole (108) and beyond into the manhole (103) in a seal-
tight manner by seals (107).

‘54, Method according to one of Claims 51 to 53,

characterized in that microcables at different laying
heights are led into a manhole (103).

S5. Method of connecting an optical-fibre trans-
mission system comprising a cable closure and at least
one microcable comprising a pipe with led-in optical
waveguides, which has been introduced into a main channel
in solid laying ground, .
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according tc one of the preceding claims, to an existing
optical-fibre transmission system of a conventiocnal type,
characterized in that the microcable (117) is led at the
end of the solid laying ground (102) into an adapter
closure (120) at the height of the laying channel and is
spliced onto a buried cable (124), in that the buried
cable (124) is laid in the earth (123) at the height of
the leading-in level of the manhole (103) made in the
earth (123), is led into the manhole (103) and is spliced
there within a splicing closure (113) onto the existing
optical-fibre network.

56. Optical-fibre transmission system according to
one of Claims 16, 17 or 37, characterized in that a
protective device for elongation loops of optical-fibre
cables, in particular of microcables, for terminating a
core hole in solid laying ground is arranged, in that the
protective device comprises a protective cover (§D) and
a driving-in peg (ES), provided centrally at ocne end, for
fixing in a central hole at the bottom of the core hole

_{KB), in that the diameter of the protective cover (SD)

corresponds to the diameter of the core hole (KB) and in
that filling material is arranged above the protective
cover (SD) for sealtight termination and for £illing the
remaining core hole (XB).

57. Optical-fibre transmission system according to

Claim 56, characterized in that laying channels (VN1,
YN2) run into and out of the core hole (KB) tangentially.
58. Optical-fibre transmission system according to
one of Claims 56 or 57, characterized in that the protec-
tive cover (SD) has on its upwardly facing side a pulling
eyelet (20).

R
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59, Optical-fibre transmission system according to
one of Claims 56 to 58, characterized in that the driv-
ing-in peg (ES) has in the free space of the core hole
(KB), as a diameter limitation (EBS) for the elongation
loop (DS), a diameter which corresponds to the minimum
permissible bending radius of the led-in cable (MK).

60. Optical-fibre transmisgion system according to
one of Claimsg 56 to 59, characterized in that the £illing
material (FM) consists of bitumen. )

61. Optical-fibre transmission system according to
Claim 60, characterized in that crushed solid materials,
for example chippings, are added to the £filling material
(FM) .

62. Optical-fibre transmission system according to
one of Claims 56 to 61, characterized in that the free
space of the core hole (KB) underneath the protective
cover (SD) is filled with a filler, which does not hinder
the free movement of the microcable (MK).

63. Optical-fibre transmission system according to
one of Claims 1 to 24, characterized in that the cable
closure (KMO) comprises an outer body (AK) which can
withstand high mechanical loads and a cable-closure
sealing body (KDK) fitted in the outer body (AX), in that
the outer body (AK) has a removable outer cover (AD),

which lies at the same height as the surface (SO) of the

laying ground (VG), in that the cable-closure sealing
body (KDK) lying thereunder is closed off by an upwardly
removable sealing cover (DDP), in that cable connection
units (KAl, KA2, KA3) in pipe form

I
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are led in from below through the outer body (AK) into
the cable-closure sealing body (KDK) and in that the ends
of the cables (K, MK) are led into these cable comnection
units (KAl, KA2, KA3) and sealed off.

64. Optical-fibre transmission system according to
Claim 63, characterized in that the ends of the cables in
the form of microcables (MK), respectively comprising a
ripe and optical wa.veguidés guided therein, are connected
in a sealtight manner to the cable connection units (KaA)
by crimped connections (KV).

65. Optical-fibre transmission system according to
one of Claim 63, characterized in that a shrink tube
piece (SS) is arranged at the end of a cable connection
unit (KA3) for the sealtight leading in of a cable (K).
66. Optical-fibre transmission sytein according to
one of Claims 63 to 65, characterized in that the
leading-in points of ‘the cable connection units, (KAl,
KA2, KA3) are bent off in a horizontal direction at the
laying height of the cables (K, MK) introduced in the
laying ground (V@).

67. Optical-fibre transmission system according to
one of Claims 63 to 65, characterized in that the cable
closure (KMO) has additional cable connection units on
the side wall, which are fitted on at the height of
laying channels for microcables.

68. Optica_l-fibre' transmission system according teo
one of Claims 63 to 65, characterized in that
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the intermediate space between the cable-closure sealing
l;:dy (RDK) and the outer body (AK) is £filled with a
iller (FS), preferably an expandable plastics foam.
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