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PCT/ EP2006/ 001850 Pl ug-i n connection
gﬁmﬂmﬁmwmﬁmmm.The invention relates to a plug-in
connegti gn which conprises a connec;or and an

nector holder and is fast
?§§9§b§gﬁgF§92nd to a - securing el enent %ﬁ&?&ﬁﬁbé%/oolaso
suitable for it. 10 Various types of connectors are
known in tel ecommunications and data technol ogy.
Exanpl es are optical wavegui de connectors, copper
cabl e connectors orpjg@axhakoRRLBEELAT S for which
associ ated matching 15 connector hol ders respectively
exi st. Various |ocking nechanisns have al ready been
dbegkesgdiohn order to prevent the connector- from
i nadvertently being renmoved. By way of exanple,
coaxi al connectors 20 are thus secured using a bayonet
f Thei nohweriti en 1retlwrges  Three dilfdgerient cevaniearti®nof which
S - tical vegui de _ _connectors_ having.a
fé?ﬁgﬁégaggneteco %% nnf%¥g | rmw%?s?$k9$%? { Rgggetor
ahdldhe S¢onmsectosteRhd Fh condiconor panstrewed to a

.. OBéeuEBﬁgCQE}!thHQ Ughno;a EE%‘é’b%% tRread, for

exanpl e. "The ST connect or as a bayonet = Tock, and the
SC connector has a push-pull lock. Various types of

SEEriSusl | Roppadact @f) conpgetersrare S0 Knwim in

I f th | att C t
cOAMEEEBPEna P iR TR TS VAT Such 4gmpges are
nbptadabl&mv&gum&&ocsn@ywtﬁiﬁ”\meperh@ahnumcbnnectors
08910%3%?%5%'0 c% ci(é&b%r Sf'o:ial Séssgggg%eal Sxﬂaachlng

have er ent he n1n| p ex connector
tﬁ@nNECtéﬁnh@é@@rShé@épécﬁa§ﬁ15uﬁﬂlﬁﬁck for exanple.
Al'l of these | ocking nechanisns protect the

caonnect or .a , .
Various loc?ung mechanisms have already been disclosed

in order to prevent the connector from inadvertently
béing removed. By way of example, coaxial connectors
are thus secured using a bayonet fitting with a % turn.
Three different wvariants of standard optical waveguide
connectors having a ferrule diameter of 2.5 mm are
known: the FC, the ST and the SC connector. The FC
connector 1is screwed onto the coupling using a screw
thread, for example. The ST connector has a bayonet
lock, and the S8C connector has a push-pull lock.
Various types of SFF (Small Form Factor) connectors are
also known. Examples of the latter are LC connectors,
MU connectors or LX.5 connectors. Variants such as
mini-duplex connectors (MT-RJ), where the connector
comprises two glass fibers, also exist. These also have
different locks. The mini-duplex connector and the MU
connector have a push-pull lock, for example. All of
these 1locking mechanisms protect the connector,' to a
greater or lesser extent, against inadvertently being
removed. However, it is always possible to deliberately
remove the connector. This -constitutes a problem,

however, in environments in which access <can be
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35 greater or |esser extent, against inadvertently
being renoved. However, it is always possible to
deli berately renobve the connector. This constitutes a

ver, in environments in which, ac
E‘r@‘?‘%%]éb%gﬂgsssz PCT/ EP2006/ 00185- 0 -PGH/ER(T64 {ELpS0
toonly alimted extent. The{efore the invention is
based on the technical probl"emof providing a plug-in

CeAEL1 03200 Bn1f SeSURtpdseberBAL that 1s suitable

ction is us to nore reliably
prevent a connector from being renoved and can be

USBErEQoF8MDVENL hei nraihest ori d N J&nnen t hat d@@éhnlcal
not ﬁi unnoti ced. 10. The technlcal problemis sol ved

bYTPRESBuUbPECt RRFHEHDT hati ngLlEAs i PealtPBE T Pat etd @
CbatﬂslﬂganélémeﬁmTlﬁHatadﬂﬁntégeﬁabléefmwﬁﬁﬂﬂﬁ ofwhich
hgnhgggntlon can he found in.th subclalns

I n
t Air e Fespait T2 a " 88Curitnd di%e et sﬁiFY%P%e%u?%nneCtor
t hrovonpetnior myudved tmufhg qaul | é@ ouwseghetoi nsembed the

'EOnEE@tSPn ﬁcéoﬁaHHE?eEh %ﬁﬁge%hﬁoﬁeggr Hﬂo%'%gﬁnt

havi ng east one Iatch I'ng el enent an east one
cover part with the |atching el enent belng used to

C@Héechﬁﬂlbaﬁ %Q@ﬁléﬂlf%eBBmﬁeBObthH§N§ﬁﬁﬁéEt matters
Ider a the front panel in a captlve manner,

a W?ht?*ﬁ T, eHaPt BRUERE E@iThgleldferf- Further

cadeannggaOQS|meﬁa@emenﬁb dhetkhonneckariand/@mn be found

ctgnpbgg?ﬁgﬁlgagge behind the grip region. As a

resu e securing elenent being 25 connected to
the front panel and/or to the connector holder in a

CRpt ity sMaglac Nea SN £l MBI  Dasst s e to secure
destroyed in order to be renoved. ThIS In turn makes

i ENB0SSPBRETPE ¢PadasIy ek Puldef raiih dvher sispfeed in
mehaeronnketber sdrkane washt anperseduMditlly tdleement having

ngn%%%%t one latching element and at least one cover
part, with the latching element being used to connect
the securing element to the connector holder and/or to
the front panel in a captive mannef, and with the cover
part of the securing element covering a grip region of
'the connector and/or clamping the cable behind the grip
region. As a result of the securing element being
connected to the front panel and/or to the connector
holder in a captive manner, the securing element has to
be destroyed in order to be removed. This in turn makes
it possible to wvisually check, in a rapid and simple
manner, whether someone has tampered with the connector
in an unauthorized manner. Although authorized service
personnel also have to destroy the securing element,
they can then fit a new securing element again after
handling. The basic principle of the securing element
is that, if the grip region of most connectors is not
accessible, it cannot be pulled. This applies equally
to push-pull, bayonet, screw and latching connections.

Alternatively or in addition, the cable of the
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30 in an unauthorized manner. Although authorized
service personnel also have to destroy the securing
el enent, they can then fit a new securing el ement

Rt G aadn " Cinat. i1 the orip FECTOPASsiRgies0

connectors is not 35 accessible, it cannot be pull ed.
This applies equally to push-pull, bayonet, screw and

I j 0 ctyi ons; en 1 vel r Ln_addit:ion, .
e rR o Sthe TosoBsy 105t s i) ERBosk Botess Ty This
cHRPeLEDr 1Bark e QAP heRe AT t Réxgei p atediton. L, by
resdl Ustdhithe evanegstoobetnd fdethirdd thenbhentandy at
thg  at chin elegent of the securln% el .enent, and, gt

th eb%@ﬁ, 'byPX hERE| SHETRGSrhi SR43r VAR 3RS prefRFabeyably
Susis@d in cconﬁetabsswhmmhcmowdbumdMHa%Térwd§@ bﬁlso be
r fr h on ol der p in n the
SRR R a0 A e s Ry DRk g B tne
| ogkbei s Ohe siadykatage costerf festtebvinpt enkayatpenated
APRERET i3l 61601 91T PE KRGS caclss@—é@ﬂ@cﬂf%vefg%?ﬂﬁ?éﬁeﬁgaggon.

sell the same securing elenments to di . .
cURPBHABF 32w $ P 2 he "GITHFEENt 2d6PorB2kakiily Ppssible to

p@éﬁlgtﬁet @gm@e%@dxﬁ_{in@ %alséi’neﬁ&sal E@S@Jiff@felent customers,
una orize . ing. on to thir arties. In one,

pWéE%rrgbeenﬁgéf ,tth%oggEﬁriWﬁﬁépgneﬁﬁlnﬁp%PlQ&? to
cuestricsomtibatet s secuesultelogmantawcdmhie gushedtsing on

opfo.thg ggggﬁggor that has been inserted. Subsequent
securing can thus be carried out without having to

pih| onghpregrreetocnbodimngstthertpr efeuetnenpbehemnthas a

t Be-6QANeEHOkHaE ithe 2248 fPrdd Qe OBt i K&! pushed onto
Mﬁ%EQUIde connector, and the “connector holder T1s in
t

Sf oFRPBESE Couptlidly offeSad&seer, Witr e¢oupfirhgequent
beéngringnednfmhush®quﬂarrmedcﬁuGOﬁbﬂmmmﬁth@ging to pull

i dgpt Lgal cceppectors, and an adapter

In another preferred embodiment, the connector is in
the form of an optical waveguide connector and the
connector holder is in the form of a coupling or
adapter, with a coupling being formed for the purpose
of accommodating identical connectors, and an adapter
being formed for the purpose of accommodating two
connectors of different types. In this case, it should
be noted, in addition, that, sometimes in usage, the
coupling is also even referred to as an adapter and the
adapters are referred to as hybrid adapters. The
coupling or the adapter is fastened in the front panel
using a front clip. The front clip can be used to
unlock the coupling or the adapter from the front side.
To this end, the front clip is preferably in two parts.
As regards one preierred refinement of the front clip,
reference 1is made to WO 02/27373 2Aal, to whose
disclosure reference 1is hereby expressly made. The
latching element for the securing element is then

latched into an opening in the front clip, with an
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being forned for the purpose of accommodati ng two 25
connectors of different types. In this case, it should
be noted, in addition, that, sonmetines in usage, the

u Iingbrs al so even referred to as an adapter

?ﬁggoga PePd2are referred to as hybrid %gﬁﬁggggosﬁﬂgleso

coupling or the adapter is fq@tened in the front pane
30 using a front clip. The front clip can be used to

u c cqupl g or th apt.er fronrthe fr.ont
Q%g glélmg% ODl'ﬁ.oc qhglfer e%tdc %06 tsh rgfeeur&n)g ﬁlement
tpoepant sng nberéganUSCbmp ﬁmemetee@greﬁmneweht of the

front clip, reference is nade to WO 02/27373 Al, to

whose 35 disclosure reference is hereby expressly _
mhfle a0rH&1eY aPERERGTEFerMRORbRCRRe S&GuUr FABREFERENtLS in

| sheherod at£had 9t ooan MEPERbRFetPot h?lafvﬁ.%@t £l bsh- Full
m#th an W2006/ 105832 PCT/ EP2006/ 001850 addi ti ona

88§|ng el ement for the securing elenent preventing
the front clip from being renoved. In anot her

pref oLy G [ .e fo
CHEL SRR RRL o MR, Ehel B hd ] Opffaer
anst har tbeeff@rne@f @nmmmelmg ®hear onderter hntdewhlch a

i §ab@rt he,f1ordp of wﬁlERUpééu@g o | ?Qtf‘gi‘f}%@éd93;ﬂs wWah GRged,

10 | aser shutter (which can be retrofit
pwa5ae&hewﬂorrerrh@ac,r&v&orfg&ret%ﬁpr%‘r%wneotﬂé?. fgiPhgegion

gbEP tRgi dfondctde ciannegicor lighdieidiengi t @dlﬂé@ltlon In
direction otgﬁr words, the se uring el ement 2 bl
EREF oo Bned ST aCHERREE ¢ Hat . BYBAerably

mﬂémenheohaﬁedn15n3ﬂutaemanseusmmadlﬂeyenumhes that laser
(bR Icke (01 ke LEOIPLLSLI £ OULEL, SIS, L on 1x
eszampﬂéteﬂbr DRVETEALO S188p Al lesewhisdhtrtafer evicich scan be
expeesshycende a5 gegaldsed! herdesieganphet heihaser 102 19
S gatiﬁ'to which reference is expressly made as regards
the design of the laser shutter.
The invention will be explained in more detail below
using one preferred exemplary embodiment. In the
figures:

Figure 1 shows a plug-in connection of an SC
connector having a coupling, and
Figure 2 shows a perspective illustration of a

securing element.

Figure 1 shows a perspective illustration of a plug-in
connection 1 having a coupling 2. On the upper and
lower faces, the coupling 2 has a respective flange 3,
4, by means of which the coupling 2 strikes against a
front panel (not illustrated). In order to fasten the.
coupling to, and remove it from, the front panel, the

coupling 2 has a two-part front clip 5, 6. This front

clip 5, 6 1is designed in such a manner that it uses

latching hooks 7 to hook in behind the front panel and



10

15

20

25

30

35

20 The invention will be explained in nore detail
bel ow using one preferred exenplary enbodi nent. In
the figures: Figure 1 shows a plug-in connection of

- HoRos FaFRRACT i ve i1 ustration of & oHCHERGIGE 001850

el enent. Figure 1 shows a pegpectwe illustration of
a plug-in 30 connection 1 h |ng a coupling 2. On the

UPREL %%gte(m%%ef 883 1£he %%%%51 2]Qasaa s 8 (which
2I St whi ch 2F &

r éspective means _
cdupl iarg ghet ruplp@; a@aﬁnﬁovaar f Fanesparfel thaotcoupllng 2)

Ikbg@&ﬁ@kedanlé@k@rdﬂkatQ:&é&ﬁeglag 500%9" ?u%ndthe
renove it from the front panel 5 coupling

a2ERABEpAF B r GAEPLERE 52 6. A’FH?@F‘?@HF ¢li pcomppipsng  a
dessgpneghufi teuchir nemnner14bahelt oHs8S thleatiimg Hoaks o,

in behind the front panel. and W2006/ 105832
P e ot 06588 108 " ERR, SRS o T et this be
Poesdi g theoseraesnt8ly Whoeh aareowqrl ite mewla]@d a laser

'QHﬁEtE ces of Géh@dlc?o ﬁgge% tqu%‘th r&fé‘&é:gelz is

front c ip b5, assSociat ed cou
ALTEERAEAL £TOM dﬂ@rl’@@ﬁg sa I@fseth@hgpupﬁlage 2a| sthe sC

| abghedcgpt o the EBﬁBEl%bgeS 8 gQQng f@&l@RUDHEpg 2xink
The attachnments 11 can thus be  uUsed to subseque

f BFRFSCESAPI Fﬁgaﬁdhé@len@lésisasférbe%rﬂﬁkﬂe? 35 aI%l‘ﬁ’f)%%r to
npabér thA Bir sbnS6caindct,ortHe dsnnédser trogs € riesn hBed at

[ 2. The SC 1 t
(£A5 BLiS Sl soupling: 2, Thg S 10 comecl g1z
tﬂéngpéssbﬁl beemoxlse & Imemrlder molljpu:lrl ¢he S@= kink

CﬁPB@@E@EoﬁzﬂdrE%CQHn%ﬁgquggg begflgagﬁfzﬁﬁﬁ gf$pthls

regi_on , that 1s to sa C connect or cann

benfendied Iy RIS i/?- né Sontstiad Ui 19 g5} caedt p@hled
1énorchen gheowddsspbeberraeabl 85 15ndTa cklirS face. However,

it 1s also possible to hold and pull the SC connector
12 on the side surfaces. When'inserted,_a guide web 17,
which 1s arranged on each of the side surfaces, 1is
located in the slots (which are open to the outside) in
the coupling 2. An SC connector 12, which, however, is
secured using a securing element 20 (which is
illustrated on its own in Figure 2), is 1likewise

inserted from the front face of the coupling 2.

The securing element 20 has a planar rectangular upper
face 21 and lower face 22. A cuboidal blocking element
23, on which a latching element 24 is located, is
arranged on the upper face 21. The upper and lower
faces 21, 22 are connected to one another via a side
wall 25, whereas the other side has a cutout. The end
face 26 (which is opposite the latching element 24) of
the securing element 20 also has thickened regions 27,
so that a stop edge 28 is formed at the end of the
thickened regions 27.
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15

end, the SC connector 12 is usually gripped and pull ed
on the grooved upper face 16 and | ower face. However,
it is also possible to hold and pull the SC connect or

| de surfaces. Wen inserted, ui de web
Woggﬁé 9%%??3 arranged on each of the %ﬁék?%ﬁﬂ?@%ﬁ%?sso
is located in the slots (which are open to the
outside) in the coupling 5. %A7 SC connect or 12,

I C vVer secur.ed usi.ng sec el
\é\%é(gnaﬁ ﬁ% Be |F’Fustrat e&gélﬁfel t o%n ﬁn%ﬁ}éﬁ? %mm?r%t 24
|1$<@w:n$© ip6oj meerereninoninhéhfer oitortaceldp the with the
CRUPLk Zel-gheen%e(:%‘f' E)Qe%le r?{g 20 pas; .2 pl @nfrom being

rect angufl ar upper ace ower face 22
cebdFdel BPYEki A éF@?’reﬁﬂ-SOZ?Pe GiPShi Bhah [tRechiorpr face

eiZBrTE@ﬁd24ld>v$eiOCﬁé@éi 23 3PfarfpageseOn-ihg UPPSfent 20
face nd | ower aces 21, 22 are

c%ﬂlﬂ%ﬁ?'é%lWoc(??(p RePTPCYeE sPRRET wdAC S 5L 6 whREe gkower
t haecet h'@hessde’leha&l&i C26 oall soThevend thac ez fudiireh part
i_n Ie t 24 t e sequrin
e?e %ﬁ hggggh g gne %ed%BLSQ?P ﬁ'hatgﬁ @
sI@%ub@ge the | %Cf sranaRefton hé2ermhrof nphelomm:ck@eeopulled
rﬁﬂtﬂ@ﬁtt Zaes@@%g% 1%%5&%&?&09%&@&%5% Tr&s faPcer

now be seen in ure , he | atch I Ng el ement

| B¢ heERERt BeaRUbpER M dtlhn et rigC e 14y 5L Wl@ hl&pehing

bépézkengdm eﬂﬂi’@&réﬁ30ﬂfeaenghégffbﬁtﬁEEQpﬁSf rom be:c ng

pre own al so e .seen that the uppe ae.

£1§ gﬁﬁsl oViéP &t acgplfz §F e e c FHiTRETH er?e(ﬁt 1s

cpn@fer@byyCQMEEgthé)gnanwedeﬂgp@blfamadel@famddsnmy In
wal,l 0 t part

of 16, SRRty (Elodth 0 IAUERT RS D! FAGLDESPA tana

resultbe (yrresC Ednfectlor daweranineel @Rgexndespdel ewlio 25

Wb heuthdesbvoyi part herSerdr sBguel RFeBt cRAB@ne The | atter

nmust then be pulled with great force until the
| at chi ng



el ement 24 shears off at the front clip 5. In this
case, the securing elenent 20 (which is preferably
integral) is preferably nade of plastic. In 15 the
exe r diment illustrated in Figures 1 and 2
t%%fﬁééé ogg% 21, lower face 22 and si deCHAEFT2986/001850
formthe cover part of the_securing el enent 20.
W)2006/ 105832 PCT/ EP2006/ 001850 7 List of reference
synmbols 1 Plug-in connection 2 Coupling 3 Flange 4
Fl ange -5 Front cli ront clip 7 Latching hook 8
Aé%%g %fF$%%$r%%%% g%ﬁgﬁgﬁnt face 11 Attachnents 12
SC connector 13 Gip region of the SC connector 14

Ki nk protgg&gggnl ohassifiber cable 16 G ooved upper
face 17 CGuide web 20 Securing element 21 Pl anar

rect angul @PUBppBE face 22 Planar rectangul ar | ower

face 23 fubggdal bl ocking el ement 24 Latching el ement
22 Si de mgig 26 End face

nge

5 Front clip

6 Front clip

7 Latching hook

8 Areas

9 Front face

10 Front face

11 Attachments

12 SC connector

13 Grip region of the SC connector
14 Kink protection

15 Glass fiber cable

16 Grooved upper face

17 Guide web

20 Securing element

21 Planar rectangular upper face
22 Planar rectangular lower face
23 Cuboidal blocking element

24 Latching element

25 Side wall

26 End face

27 Thickened regions

28 Stop edge
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27 Thickened regions 28 Stop edge W2006/ 105832

PCT/ EP2006/ 001850 8 Plug-in connection Patent

Claims 5 1. A plug-in connection which conprises a
d an associ ated connector hol der

g
?Vgg%n(gq(iée/g{o‘rf%npa front panel, characterizédT/Fh 2‘(6/‘1(?915550

securing elenment (20) is used to secure the connector

agai nst being pulled out when inserted in the
connector holder, with the securing elenent (20)
having at |east one J.atching element (24) and at
Ieastgone cover paﬂél%ﬂTﬁ?t %P?%i%ﬁﬁ%g el emrent 15
(24) being used to connect the securing element (20)
to the. copnget or holder and/or the front panel in a
captive manner, and with the cover part of the
securing elenment (20) covering a grip region (13) of

the conngetigr ianindd @ Nghtike 28nead& (15)connector
behi nd the rlg regi on (13%P 2. The plug-in connection
as cl AMEPTENPeParRrEed ERFPEELLFi 20dSen afst dhefastened

securing ®|eremnt 2031, has a cutout, so that the

securi e nt 0)_25 can be pushed onto the
connec o?r%ﬁggrh%égb%%néh?ﬁserted. 3. The plug-in

connect i grecarigiani mddmentcl 42 1 bs Asedhgracserized the

In thaéoﬁx'i'@c@&f‘”%@a%sgs %@iﬂ&epﬁlqu@d 3<9]1@f wRRNOPIA &+ o3

wavegul de connect or and_ the connector holder is in the

f or m of atRBUBPTRECELY DB A&dapteth wiltth S98CiGHp| FHrment

(2) or(2he ndaphgratbeengtf askened didghefdmiit pengl and

ust ng gtfiggét one cover part, with the latching element
(24) Dbeing used to connect the securing element
(20) to the connector holder and/or the front
panel in a captive manner, and with the cover part
0of the securing element (20) covering a grip
region (13) of the connector and/or clamping the

cable (15) behind the grip region (13).

2. The plug-in connection as claimed in claim 1,
characterized in that the securing element (20)
has a cutout, so that the securing element (20)
can be pushed onto the connector that has been

inserted.

3. The plug-in connection as claimed in claim 1 or 2,
characterized in that the connector is in the form
of an optical waveguide connector and - the
connector holder is in the form of a coupling (2)
or adapter, with the coupling (2) or the adapter
being fastened in the front panel using a front
clip (5, 6), the latching element (24) of the
securing element (20) being latched into the front
clip (5, 6), and a blocking element (23) of the
securing element (20) preventing the front clip

(5, 6) from being removed.
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20

clip (5 6), the latching elenent (24) of the 35

securing elenment (20) being l[atched into the front

clip (5 6), and a bl ocking el enent (23) of the _
securi I nt (20) preventing the front cli 5
6‘5’0#PBE?E:§P§3§r enoved. 2006/ 105832 Pm?“é%é%g%éi%%a“
9 4. The plug-in connectionégs clainmed in one of the
precedi ng clains, characterized in that the connector

is in the formof an SC connector (12) 5 or MJ
connector. 5. The plug-in connection as clainmed in one

of .t heThpr adadirig: ctannectihar &t eclzédedn irhabnehef the

connecy,obchghder iSidihnd he fenmaehe210aupl ing (PDnd0  tne
or an adapter onto which a | aser shutter (which can

be ret FBRPREEEAY 2§ ptughel, SAh ¢heaRowér cgrmector (12)
conpl ebel yucewsreBgothe grip region (13) of the
connector in the longitudinal direction. 15 6. A
securing elenent (20) for securing a connector in a :
cobnnectTbe mdlwerin coopnesthgna axovelapaet and oAae of the

| at chi rent ( W J. T rin | enent
claineg9F§E§F§§n1é%ébfﬁzbhaggggggﬁfgégfﬁ'tgg? aQ§Eﬁz the
bl ocki ARgNBFERBAt NE2ZET| sis atk ahbed fonmt v covepuphing (2)
with the | chhapres! 9 (B4rnbel ngzacranagd - sqiHich
blocklng el enent . _ . .
can be retrofitted) is plugged, with the cover
part completely covering the grip region (13) of

the connector in the longitudinal direction.

6. A securing element (20) for securing a connector
in a connector holder, comprising a cover part and
a latching element (24).

7. The securing element as claimed in claim 6,
characterized in that a blocking element (23) is
arranged on the cover part, with the latching

element (24) being arranged on said blocking
element.



