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*159159* 1111111110VI11VI1111101101011~1'1~ Pl ug

connection *coo002* Description 5 The i nvention
relates to a plug connection which conprises a
connector and an associ ated connector hol der an”mmﬂHHIMIMI
fastened in a front panel, and to a securing elermnen
that is suitable for it. 10 Various types of 7139159+

i

connectors are known in tel ecommuni cati ons™ and dat a

technol ogy. Exanpl es are optical wavegui de con

copper cable connectors or coaxial connectors mmnmmummmmmmn
whi ch associ at ed nmat cRlug commection hol der s
respectively exist. 15 Various |ocking mechani sms H4¥¥"
al ready been disclosed in order to prevent the

c&ﬂ#ﬂ%% Ofrominadvertently being removed. By way of
exanpl e, coaxial connectors are thus secured using a

; coa: ( Lo c\ .
o ETRYEHE Seied B b obld ot WhhRE Rormpries 2
h&pnmgcior andiea asseciated cfomectos hmider andhdsvfastared in
FQ oMt pEnadN@ndes 9GEQNTRG e meHterHze isfsqnfggaéggrrii&

screwed onto the coupling uSing a screw thread,

exanpl e. The ST connector has a bayonet |ock, and the

' S@ricus reypesr offasoanpadrspalre knokun \iar telegsothymemicdtions
SE I t rea :

Sand A3t teEARGlod i hmoer P et Hadedid Pfinectors,
cSHRRAror SaRIe | SOBNEEHHECt OF s CopxialaneanBgeterss for  which

Mavsodigteexmatohiee edAnedordidersaiegpettifeRPBRRE! O
conprises two glass fibers, also exist. These al so

have different | ocks. The m ni-duplex connector and

t Néanieus decidogomechanismsusave dlready bleent discioseadhire order
Alth preVédrfts ehé Q&dr AEctERCHBm SRRAREPicty H@né?%esr{\oved. By

OB b o, Rl o ah e His SRl ysing 2

pdeayanes fidingeWitle eate tyrn.r Ehree diffiereninverants offistandard

CYptiddl Uiveavagideb! ESmndQWr¥eThaviAg a ferrule diameter of
2.5 mm are known: the FC, the ST and the SC connector. The FC
connector is screwed onto the coupling using a screw thread, for
example. The ST connector has a bayonet lock, and the 'SC
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 locking 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 controlled to only a limited
extent.

Therefore, the invention is based on the technical problem of
providing a plug connection and a securing element that is
suitable for it, which connection is used to more reliably prevent
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environments in which access can be controlled to only
alimted extent. 35 Therefore, the invention is
based on the technical problemof providing a plug
connection and a securing elenent that is suitable
for it, which connection is used to nore reliably
prevent -2- a connector from being renoved and can be
used to renmove the connector in a manner that does
not go unnoticed. The technical problemis solved by
the subject matters having the 5 features of patent

Chaédmndctdidfrém 'B&.haeferﬂ@weat afgan HeehseaWFénvae the
t he |nvent10n can he sub cog

r E8pRgEtor, "bééﬁ‘@u’\ﬁ&feﬁ'@iﬁ&eﬁ' ok aRung L&eﬁ’re the
connector agai nst being pulled out when inserted in

tRe Eb(?:h‘f'f?f‘é\ ﬁFdEIeH‘?'nQ%BLVér/]H b&l %ﬂr{b: sFJBié’E(F H{%tﬁé@ﬁgvmeq the

havi ng at ast one lafc
cERARtUTBEr tof Watentheclpngni hig and efentFusthery adwantageous

- cpefieetn drite ofethy im@erm@ﬁe;ratn be fodd rPEmesudCIdimgler

and/or to the front panel in. a captive manner, and
with the cover part of the securing el enent cover | ng a
ginpths rragpectof at isecutingecelementi/ is usedptmgsenere the

CaBhRebRIH NY Eh‘?’stgrb@mgr eEUﬂEd ASu W’r?éﬂt lﬁéerttga in the

securin eb bei n nected to front panel
aRBNBEC R %ronW&‘t erﬁﬁ%fng r?'ﬁ"t%l’ﬁt hexing@t least one
t letchrgirélemente @at abaleast dree destaropadt,i with dbe tatching

b%lerﬁ?ﬁ?"ﬁ%mih@eantégEBnﬁﬁg?StHdé ?@&ﬁn@#ﬁe‘e%ent to the

VI Sua
wReRRAEE %’ohﬁ!ﬁ\%" ﬁag/parﬁeetfé@ fipah pqrwé ifoAncaRtéve imanner,

aandunétH thei gevermpareiof e Eédghln@ub@'h'emobo@iﬂi G® grip

PRRGRNEL PR TV Re! BeifPBL i e L F O el e orio
hEe@icinmgAs Tharesyllsiof the secpriagoelementebainggoainaased to

i @I‘t\é hefonti fpaHéfP QI‘IUPOIF e Ghe ZorfiedtB! hoRBIEGhOES dabtive
ot_acces

I S sstutibel SepasenEed e BeAsairyedcH pgter to be

removed. This in turn makes it possible to visually 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 destro'y 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
connector can be clamped behind the grip region. This results in
the connector being fixed, at the front, by the latching element of
the securing element and, at the back, by the clamping. This
variant is preferably used in connectors which could otherwise
also be removed from the connector holder by pulling on the
cable. One advantage over conceivable key-operated locks is the
simple and cost-effective implementation. Appropriate color
markings also make it possible to sell the same securing
elements to different customers, with the different colors making
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connections. Alternatively or in addition, the cable
of the connector can be clanped behind the grip
region. This results in the connector being fixed, at
the front, by the latching el enent of 30 the securing
el ement and, at the back, by the clanping. This
variant is preferably used in connectors which could
ot herwi se al so be renoved fromthe connector hol der
by pulling on the cable. Ong advantage over

concei vabl e key-operated locks is the sinple and
crtsbogénb@ttbwestmt GARAISY B8Na. RRIORF | AU thRIr¥ed3Passing
rrarln él orraeltp033|bletosellthesarre

&U tsto different custonmers, with the
dIrﬁ foereeprefcalrred embkdimgent, plos seaueing eleraent ttasma Lueut,

439 ‘%Ha‘isiﬂé SRleut e%hé)r'i'l'eﬁ%d ﬁgﬁnﬁs%gﬁtbhﬂﬁe‘j connector

par | es n one p erred e e secC
efhatchesHeen inseded: Subseqient reCYERGr FAQ t@|L§nbﬁtcarrled

'cantbﬁtm@l@haévmg Qotpifl] eva@redinectop, t hat has been

ot RO Rs RIS bbb AR EoRAeparnt e f6Hh of
paef@pm@ml wauegumcpnnﬁetmandcthﬁ cosneetarhkokdernsdh the
afprPRtocal c&‘@?ﬁﬂé"&ea@l‘a‘b‘ﬂéﬁt Wltl@%d coll hﬁgnB@Hq’rformed for
htderlsm E g B gg? g

SupHIRGSHeP aFS‘?’P‘r\E‘BOF’B ingo HRBLIGAF peRRNEEors, and an
aadapbmdebemg rfdlemedcad:r cirengmirpose afdagoomaregdhting two
bej Qi :
CERCHELS Lifold BSEE St PZERROTIE 00 byt i
baddiie, that, semetigies tlnavsagénekhwqmlng;agealsph@ven

cpefeirred tics aal 26 @daﬁtef efred e el eﬁ§1 Feaperdrréddto as

a i d. adapters
THYoR BHBREeR “ThE %ﬂ@?@ ar ’?'aas?%%a I PR, i the
ptneat panelgusingradrory Fp. The frephiclipl ¢an denubed tvedniock
tﬂwelrao_errdntnjg be t@\@uﬂbﬁﬁﬁérofrdr?etl'ﬁéjm&f sﬂ‘de]?“'!r'cg hfid "eﬁ@lt the
s e ront _c
hiSRgarln! BabrEiapht ipnbwB; ertt-oa's” RS S ane girefaered
f reﬁmermﬂeqct of &herfeaot dlip, nmeferencens (m/aﬂést?cs WO 82/27373
‘_’Il'h(is Etod\%vﬁ@sﬁsafs%lds%&térr%?réﬁer:\qée ngﬁ}éﬁgx&ﬁr%?sl’y Ifnggtaﬁ The
%tghg[ag lce,l‘én% for the sgcunng element fs t}wen Iatched into an
opening in the front clip, with an additional blocking element for
the securing element preventing the front clip from being

removed.

In another preferred embodiment, the connector is in the form of
an SC or MU connector having a push-pull lock.

In another preferred embodiment, the connector holder is in the
form of a coupling or an adapter onto which a laser shutter
(which can be retrofitted) is plugged, with the cover part
completely covering the grip region of the connector in the
longitudinal direction. In other words, the securing element is
preferably dimensioned in such a manner that, even when the
laser shutter is used, this ensures that the grip region is
completely covered. Such a laser shutter (which can be
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opening in the-front clip, with an additional bl ocking

el ement for the securing elenent preventing the front
clip frombeing renoved. 25 In another preferred

enbodi nent, the connector is in the formof an SC or

MJ connector having a push-pull [ock. In another
preferred enbodi nent, the connector holder is in the

30 formof a coupling or an adapter onto which a | aser
shutter (which can be retrof4itted) is plugged, wth

the cover part conpletely covering the grip region of

t hetrefitteel)t iy disclbbed, Iforgekashipla) idi DECtioN.19 IR eI to

"hik reREratiteL s WkafeSThiimade A4 28528 f08, HBRRI BF the
i esesshutten.s ensures that the grip region is
CPH@'?N%'nIEId“rPWﬂIeSe §S@halﬂebaﬁr?rm§|“é't&@fa|l( ‘B@I&W G§1rr‘1 %ne

erefs5ed exsarviePbechiet: 10 TheHEUERS mde as

regards the design of the Iaser shutter The

i nvent I I pLai et gi I

one. 5 igace 1 SRS 5’“ G oD oREoRd arh¢ ihEkor
Fi gureth'§‘Igo§/§°é-'HJI"lﬂg E3ie nect| on of an SC connect or

havi n@ugueeual ighbwéand [peggpective hilwstratiéhSBEChi ¥@curing
i1l ust % $ of a securing 10 elenent. Figure 1 shows

a pers EP¥V% i 11 ustration of a plug connection 1

having a coupling 2. On the upper and |ower faces, the

CRigRiren® sho Ivgsaapér%@%wevm@tm@n%fé pRig mc@{on 1

(Ratina Ef@oﬁﬁ&? Gr PP SracPYEr ta?r@stEle$ ing 2
tbas andespectieei flahgen3, Yheby rrmeansactiwhichethoo goluphiong 2
Q&sz‘ah‘é@wﬁaét frBh?”;BaﬁéI ﬁnét IIﬁJSt—FQtéCEj rﬂ'I‘tor‘aEhg.'OSfasﬁcen

hgtg(goyppaght@okanq] rsgpfpwa ni ©om, the front panel, the coupllng
2 has a two-part front clip 5, 6. This front clip 5, 6 is designed in

~such a manner that it uses latching hooks 7 to hook in behind the

front panel and thus fasten the coupling. Pressing the areas 8
(which are on the upper and lower faces of the .coupling 2)
together unlocks the front clip 5, 6 and thus the associated
coupling 2. Attachments 11 comprising a laser shutter are also
latched onto the front sides 9, 10 of the coupling 2. The
attachments 11 can thus be used to subsequently form a
coupling 2 having a laser shutter in a simple manner. A first SC
connector 12 is inserted from the rear side of the coupling 2. The
SC connector 12 comprises a grip region 13, kink protection 14
and the glass fiber cable 15. In order to pull the SC connector-'12,
the connector must be held at the grip region 13, that is to say
the SC connector 12 cannot be removed by merely pulling on the
kink protection 14 or on the glass fiber cable 15. To this end, the
SC connector 12 is usually gripped and pulled on the grooved
upper face 16 and lower face. However, it is also possible to hold
and pull the SC connector 12 on the side surfaces. When
inserted, a guide web 17, which is arranged on each of the side
surfaces, is located in the slots (which are open to the outside) in
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front panel and thus fasten the coupling. Pressing the
areas 8 20 (which are on the upper and | ower faces of
the coupling 2) together unlocks the front clip 5,5 6
and thus the associated coupling 2. Attachnents 11
conprising a laser shutter are also Ilatched onto the
front sides 9, 10 of the coupling 2. The attachnents
11 can thus be used to subsequently forma 25 coupling
2 having a |aser shutter in_& sinple nmanner. A first
SC connector 12 is inserted fromthe rear side of the

cgwldorasfn% iha\n I camwsdtor 12, aiphi IRewever,i B secured

ion ot ec

(G e derlHB BISTRRL 2 (s efaREa J5°RS qun in

cbiguret 2), isubkewisednhserted: fronyrthe fregtdiacesef thatcdupling

tg say 30 the SC connector 12 cannot be renoved by

merely pulling on the kink protection 14 or on the

gl ass fiber cable 15. To this end, the SC connector

;L*Zh'esmmm«_i] yelgn*iememahdsmjlﬁladaomettmgnlao\/wlpempm 21
a S .

Qﬁﬁ fogvé')rnq%éé)vﬁ %ﬁge'iﬁg%\ﬁ)égc{: kllllélé@ r?ﬁf? éh which a

slﬁtﬁblﬂgs elm@mt%uad@cmﬂ, & gmrad@eweﬁnlme WPPeR fase 21.

arhanggleParitowel fabess? fie 225Hré aerthedted! €F ahedahBther

L de WAl 58 Ve PBRN e AR cahal S8 4 et e end
S&mﬁ €26 (wihich aiss exppasite etharelatching whliechens 24) of the

- 1 kbUgtliR t?qr i t(iwﬁé 4B h?% tﬁic@déh%dzaeglbﬁsu#e% %ﬁat 4, stop

<E8ari 4 eferDRt 2bthmend Bf She thiganam reAPTSAE |

face 21 and |lower face 22. A cuboidal bl ocking

h
AR, il 6 SBREE Frou L) S RUEHERY ehérighs 24 tatches
%hezﬁoaﬁecltpo ne¥itBothey w'aeo@'@émenb 23

aH’tFOI éwpwaes")z
Vpee ventis M«ﬁ% laréa, 8Wfrenedseineppédsrd tiolenhds can also be

F%%%ﬁtm# HRphifaes 2hend dohrBRE A% e secyring

hahernlehtkéﬁeaorrdyebenly zroveSotlnelagr@\ead)pJpper face 16 and
lower face. The side wall 25 also covers the protruding part of
one side surface of the SC connector 12. As a result, the SC
connector 12 can no longer be pulled without destroying the
securing element 20. The latter must then be pulled with great
force until the latching element 24 shears off at the front clip 5.
In this case, the securing element 20 (which is preferably
integral) is preferably made of plastic. In the exemplary
embodiment illustrated in Figures 1 and 2, the upper face 21,
lower face 22 and side wall 25 form the cover part of the securing
element 20.



edge 28 is fornmed at the end of the thickened regions
27. 15 As can now be seen in Figure 1, the |atching

el enent 24 latches into an opening in the front clip
5, with the bl ocking element 23 preventing the area 8
from being pressed down. It can also be seen that the
upper face 21 and | ower face 22 of the securing

el ement 20 conpletely cover the grooved upper face 16
and 20 lower-face. The side_vyalLl 25 also covers the
protruding part of one side surface of the SC
connector 12. As a result, the SC connector 12 can no

| onger, b ul i ut destroying the securing

er' tre(}SFquﬁé(%Vﬁ%@% nmust then be pulled with great
force until the latching el enent 24 shears off at the
front cli i s case, the securing elenent 20
(\?\'/ni ch isgg fc_éigblél&)t/lblﬁi ntegral) is preferably made of
plasti c. UG xenpl ary  embodi ment il lustrated in
FBgures 1F@nge, the upper face 21, |ower face 22 and
si,de wal | faﬁgé)é)rmthe cover part of the securing
_eﬁerrent 25. -6- List of reference synbols 1 Plug
cOnnecti offfont cippling 3 Flange 4 Flange 5 Front
Clg p 6 Freppnekiip 7 Latching hook 8 Areas 9 Front

fgpe 10 FE%QéhﬂEfﬁoo%l Attachnments .12 SC connect or
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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13 Gip region of the SC connector 14 Kink protection
15 G ass fiber cable 16 G ooved upper face 17 Cuide
-web 20 Securing elenent 21 Planar rectangul ar upper
face 22 Planar rectangular | ower face 23 Cuboi dal

bl ocki ng el ement 24 Latching elenent 25 Side wall 26
End face 27 Thi ckened regions 28 Stop edge -7- Plug

. connection Patent Clainms 5 1. A plug connection which

conprises a connector and ans associ ated connect or
hol der and is fastened in a front panel, wherein 10
a securing elenent (20) is used to secure the

connector agai nst beiﬂ%i)ﬁlolfﬁgeéﬁé when inserted in

t he connector hol der, i ng el ement (20)
having at |east one |latching elenent (24) and at

| B3&dntoPRiRVer part, with the latching elenent (24)
berng used to connect the securing is elenment (20) to

t he connector holder and/or the front panel in a
capti v& pludgpeconasctioht vtiible comepriges taotomnhector and an

the colnafet cbopaFerdia HIILEF, Andlip, FfleBRdl 1) offront
t he grP@nebkgi on (13). |

wherein

a securing element (20) is used to secure the connector
“against being pulled out when inserted in the connector
holder, with the sécuring element (20) having at least one
latching element (24) and at least one cover part, with the
latching element (24) being 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 of 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 connection as claimed in claim 1, wherein 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 connection as claimed in claim 1 or 2, wherein 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.

4. The plug connection as claimed in one of the preceding
claims, wherein the connector is in the form of an SC
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20 2. The plug connection as clainmed in claim1,
wherein the securing elenment (20) has a cutout, so
that the securing elenent (20) can be pushed onto the
connector that has been inserted. 25 3. The plug
connection as clainmed in claim1l or 2, wherein the
connector is in the formof an optical wavegui de
connector and the connector holder is in the form of
a coupling (2) or adapter,_.@ith the coupling (2) or

t he adapter being fastened in the front panel using a
front edmmedtor @)2) thMU oimeegoB0 el enent (24) of the
securing elenent (20) being latched into the front
clip (5 6), and a blocking elenent (23) of the

sBeur m@e epm@rﬁor(rze)qthn edentlaigednén f eoat of Ithe (Becedling

Hglmneaﬁirﬂg r\ﬁﬁ@\*@ﬁ'} tRe cénnérbﬁ)rp'Hdﬂdé@ﬂﬁem itAB Pcﬁ’m of a

connec?%?pl"gg?ggtqeaf‘éaﬂece M i nsc'é\srﬁ :??Htt r1‘6‘)"""‘:"‘

or MJ camndd oretrofitidae) pisig pdm:gged; i evitlus thleai omver npart

gg?ngC‘SJ?’%l etq}‘;]eéq\}&|n§|tﬁé;@r|g"i‘é§upl Qltﬁe%t‘)zﬂ{g“é%%ctor in

s n
adapt ethelengitmwdinal diregign.shutt er (which can be

retrofitted) is pl ugged with the cover part

npl e eI caverl e f the
gnnecé Hr'npheeg e‘i&&loﬁalfog g%qugé 3 1§08 negtor in a
securungmee@wnho(m, tomprigingi agcaveorpastt andi a katching

connecgiméat ¢ Qa? conprising a cover part and a
latching elenent (24). 7. The securing el enent as

claimed in claim®6, wherein a 15 bl ocking el ement
(23) i%har saagedgorlémentoasr clainted vint Itlainme6) avblrein a

el emenpdckfng kA%t (3RYEE SH-atljdl UOEKE Ebvet BERE! with
the latching element (24) being arranged on said blocking
element.



