2 4 MAY 2004 | Cable connector for a shielded cable. The invention pertains
to a connector for a cable wth one or nore conductors, conpri si 3% ﬁLY 2004

| east one housing of an electrically insulating material contai nifrtg
contact elenents that are connected or to be connected to the 5
conductors. Connectors of this kind are known, for exanple from EP 0 907
221, and are, for instance, nmarketed by FCI Electronics as round cable
connectors of the Metral (tm system Conhectors of this kind are usual |y

i ntended for connection 10 to a counterpart, e.g. a header if the connector
Is a receptacle and vice versa, that is attached to a printed circuit
board or to the end of another cable. Thus, forces exerted on the cable
connector @spltr anasfktted tert ke shdeddedounbéepart and consequently to
respectively the printed 15 circuit board or the other cable. The said
printed circuit boards or cables are often nounted in a frane, e.g. the
frame of a tel ephonghexiherpe idevipeetadSnshta aramene&mOMefoghﬁeFé@geitself

so as to proyvjde a Faraday ca r n ated _in i | 805 ¢lded
casing. ThE FRaRBcBRpPPEEs %38%58%%0r?SSB%EEEBQhFEhlgﬁ%gagggofOa éh%glded
frame is abSoanrelectedchdlys iastlentngamekerihiclhobsApRiLEds COMEASE nor e

openi ngs t by gl uhi g 00e 0L inlce cabLe ¢aNECkeRS-eRBdDe, gaanect ed to

their coun?erpar nventi on ne to provide a connector for a 25
cabl e &f tbtendboveraenti oned type, wherein the transm ssion of forces

exerted on the cabl'g,nopRectQr Jf0this K9HA! 8kBakhowns @By ak@shpdle Strdreast
reduceq consi der abl y. To th!s end, the connector -a corgggg E%Ithe
i nvention FB @h8Pac Bikzéﬂdlﬁr@haﬁthénéﬁﬁﬁ€€topafgﬁﬁﬁ
Electronics as round cable connectors of the Metral™ system.
Connectors of this kind are usually intended for connection
10 to a counterpart, e.g. a header if the connector is a
receptacle and vice versa, that is attached to a printed
circuit board or teo the end of another cable. Thus, forxces
exerted on the cable connector are transmitted to the said
counterpart and consequently to respectively the printed
15 circuit board or the other cable. The said printed circuit
boards or cables are often mounted in a frame, e.g. the
frame of a telephone exchange device. Such a frame can be
shielded itself so as to provide a Faraday cage or can be
mounted in a suitable shielded casing. The frame comprises a
20 support panel, which in case of a shielded frame is also
referred to as a front panel, which comprises one or more
openings through which one or more cable connectors can be
connected to their counterparts.
The invention aims to provide a connector for a
25 cable of the above mentioned type, wherein the transmission
of forces exerted on the cable connector to its counterpart
is obviated or at least reduced considerably. ‘
To this end, the connector according to the
invention is characterized in that the connector comprises a
30 hood, which at least partially accommodates the housing and
which comprises at least a passage for at least one cable,
means for connecting the hood to a support panel for a
printed circuit board, cable or the like, and one or more

coding protrusions on the side that, upon connection to the



30 hood, which at least partially accommpdates the housi ng and which
conprises at | east a passage for at |east one cable, neans for c?@qﬁg%hﬂg
the hood to a support panel for a printed circuit board, cable of 't

| i ke, and one or nmore coding protrusions on the side that, upon connection
to the 2 4 MAY 2UR 2 support panel, faces the support panel and wherein the
front panel is provided wth holes for receiving corresponding coding
protrusions. Forces exerted on the conpnector according to the 5 present

i nvention are transmtted through the hood to the said support panel,

whereas the transm ssion of forces to the prin | LEULL - PRar grogabl e or
the |ikesuppavbdi vededr facePehSf FBBHREH B%ﬁ%%déggbf§. Further, the coding

protrusigﬁ% ﬁa@sbﬁrbqgéEédw@EhSﬂ@@béiCoposétéDm$nqoc@6¥?§ﬁﬁ6ﬂHPﬁg to
specific oﬁes In“the front panel. Thus, the chance of establishing
i ncorr eccoddngePECEAESERPSUgh a mi x-up of connectors is avoidggeor at

| east reduced. ItFbgc@@eﬁgé&eédtbatthheChDoﬂcé@Eoﬁﬁ68§@é§9tRB nor e

housi ngs, each hqusi ng bei ng provi Lih 60RLaet A8 pbedaepbsthhat are
connet ePrEEeny BEVE ﬁ@@t@%et8rﬁﬁg%95§% uggorsain t hei_r resggc ive cabl es.

Many cabls@ jgoRReeloats paned ,awdiclcabise the &YRPRME&81RENBEr T8F°S5- c31 | ed

position nodules. JFor, insta t he aheverMenki eikd dabkeodordeotor
accor di néhco PR F&FFP%% 2§§F3ﬁ1i3 avai | able in 5x1 , 20 5x4, 5x6

| .
and 5x8 pasiltdaat medulcesl ®paisier@bd Yhoddhat - 5@@0 aﬁg es two or nore of

thesre;b{)oigrtl?it]prnﬁlsrri%%%l eSn d Adfa dkerspeleidiiff grenitt iomenect ors can be
assenbl ed"using

o et et 4 e Bondens o8 L S PR 8
providedeﬂérbﬁ%ﬂﬁgngﬁléﬁﬂéﬂIﬂéﬁﬁng incorrect connections througn a
mix-up of connectors 1s avoided or at least reduced.
It is preferred that the hood accommodates twoO O
more housings, each housing being provided with contact

15 elements that are connected or to be connected to the
conductors in their respective cables. Many cable connectors
are available in a limited number of so-called position
modules. For instance, the above mentioned cable connector
according to the Metral™ system 1s available in 5x1, 5x2,

20 5x4, 5x6 and 5x8 position modules. By using a hood that
accommodates two or more of these position modules, a large
number of different connectors can be assembled using
connector elements that are already available.

1t is further preferred that, if the conductors

25 comprised in the cable are provided with a common shielding,

the hood is shielded, for instance by using a hood which 1is
made of a metal or a metallized plastic. By using a shielded
hood, the connector according to the present invention 18

rendered front mountable. For jnetance, instead of using the

30 connectors insiae the snielded casing of a shielded

telephone exchange device, the said connectors can nov be

connected directly to the front panel of the said device.

Using a shielded hood also renders the connector more

suitable for use in applications that are sensitive to
15 Electro Magnetic Interference or EMI, such as devices

operating a high signal transfer rates.



the hood is shielded, for instance by using a hood which is nade of a
nmetal or a netallized plastic. By using a shielded hood, the connector
according to the present invention is rendered front nountabl e.7 fFRAY 200

i nstance, instead of using the 30 connectors inside the shielde& casi ng of
a shielded telephone exchange device, the said connectors can now be
connected directly to the front panel of the said device. Using a shielded
hood al so renders the connector nore suitable for use in applications that
are sensitive to 35 Electro Magnetic Interference or EM, such as devices

operating a high signal transfer rates._ 2 MAY 2004 3 The, i nvention will
be further expl aiTiedl byventefar ericke! ks t%%merﬁgailﬁ?é\ﬁnrﬂj?h an enbodi nent
of the ZLR 25591 b hd e Prasiet dmvenidddmerd. ofchéifat i cal |y

shown. 5 Shows 'a standard shi el de connect.or, fi%r a cable. Fig. 2
shows a dmatedtmr aerrIding |tded iy i €S inddr'T shiel'ded connectors. Fig. 3
shows a cadin | r in the hood according to fig. 2. Fig. 4 shows

t he hoodg@?erﬁgt&%l%\ﬁ T

0 “whi ch now acco dat es_t Adardh cohec ors. Fig.
5 shéws six conpoBige bo‘ﬁl’rlfé‘&%o?ss%%gg? nsé”t%ﬁr&ﬁ? present invention whil st

attached%atl}g)l@_front panel. 15 Fig. 1 shows a shielded round cabl e connector
1, in this case a receptacle, co I Sil Ga oS | Sk Ze@ Oiee Bt i NG Of

mul ti pl e terni nal Fb% ocksSB3%H df %‘lﬁcﬁﬁﬁgs a mni mum of 5x1 positions and,
accor di ngf ymaseAPEhseddad ntohneatofs5x1 contact el ements. The housing 2 is

surrounded and heggg. 3 shows a coding pin for use in the hocd
10 according to fig. 2.
) Fig. 4 shows the hood of fig. 2 which now
accommodates three standard connectors. |
Fig. 5 shows six composite connectors according to

the present invention whilst attached to a front panel. |

15 Fig. 1 shows a shielded round cable connector.l, in
this case a receptacle, comprising a housing 2 consisting of
multiple terminal blocks each of which has a minimum of 5x1
positions and, accordingly, comprises a minimum of 5x1
contact elements. The housing 2 is surrounded and held

20 together by a metal shield 3. The contact elements are
conﬁected to conductors (twenty in all) in cable 4. Thé
metal shield 3 is electrically connected to the shieldlﬁg of
the cable 4 by means of an inner ferrule and a shrink ring
5, Polarising ribs & on the housing 2 and springs 7 on the

25 metal shield 3 serve to align the connector 1 with a header
that is connected to a printed circuit board, cable or the
like. Polarising ribs 6 and springs 7 may serve as contacts
to support the grounding of the shield 3.

Fig. 2 shows a hood 8 in accordance with the |

30 present invention. This particular hood 8 comprises a cavity
9 for accommodating one oY mMOre connectors. The hood 8 can
pe manufactured by means of injection moulding a |
thermoplastic matexial. The hood 8 can be provided with an
electrically conductive metal coating (not shown) . Such

15 coatings are known to the person skilled in the art, and

i i r with a thickness
may, for instance, comprise a COpPPEer laye



20 together by a netal shield 3. The contact el enents are connected to
conductors (twenty in all) in cable 4. The netal shield 3 is electrically
connected to the shielding of the cable 4 by neans of an inner FgeMapg and
a shrink ring 5. Polarising ribs 6 on the housing 2 and springs 7 on the
25 netal shield 3 serve to align the connector 1 with a header that is
connected to a printed circuit board, cable or the |ike. Polarising ribs 6
and springs 7 nay serve as contacts to support the grounding of the shield
3. Fig. 2 shows a hood 8 in accordanceswith the 30 present :nvention. This
particular hood 8 conprises a cavity 9 for accommpdating one or nore
connectors. The _hood e_manuf acture . s of ] @ct ], 0Rz80ul di ng
a thernBpl 88Yi d- naPePPanl?H athHL icgﬁ %%Bé%gg ea9mf%ﬂ : Epeﬁgctrlcally
conduct i yeefeBabogeakidng (not shown). Such 35 coatings are knomn to the
person skilled 1n_the_art [ o] ajgopper | ayer
with a thickness 2°4eﬁﬁvr§08§ n?¥ECE9% Qi%@@??c?%hggﬁﬁégﬁel or al um ni um
of say 2e8kabad shedebetepesi ted. sh@EédsQﬁetﬁﬁa?°éﬂ?65?¥§e58ﬁeEF?|caI

cont oF?‘Eﬁig a‘%' ' glhe?,ﬁeﬁt \é’ee'EhIehEa%H'tg'g ot the sepaegtoss and the 5

shi el cavity 9 of hood 8 is unger5|z d wth respect
to the cundersamgdWWRch ZeepesthEC phecEaNPREFEFA. WRHEThE0E 8°cohipri ses a

passage é FQB E@%re b'%ﬁeOBoBBGSCQBH@%&@é% aF@edsagéunDhéDrcohprlses t wo
di anetri y oppose hol es 11 for fastgnln cremsm gr 10 fastening
means caqabdesc@fr §Be BENHEEEOTS - gHOPS BhdSI6PE T &8"PF&RE “protr usi ons

al | owi ng 33 sRAR-1dall 1%&2@@%&% holbe sidéoef felseehdod 8cwmwsh, OGPEH
connection to a printed circdit Bo3td, ¢ablg.d’ kN hkecnalubs the front
1 resilient protrusions allowing a snap-fit connection.

The side of the hood 8 which, upon connection to a
printed circuit board, cable or the like, abuts the front
panel of a frame for supporting such a printed circuit

15 board, a cable or the like, is substantially rectangular.
Six openings 12 are provided along one of the long sides of
this rectangle for housing a coding means.

The hood 8 further comprises latches 12', which,
upon placing a connector 1 into the cavity 9, establish a

20 gnap-fit connection with latch-holes 7' that are provided in
the shield 3 of the connector 1.

Also, a wall 12'' extends from the hood 8, which,
again upon placing one ore more connectors in the cavity 9,
supports the respective cables and limits the bending of the

25 cables near the actual connectors. Thus, the wall 12'"'
provides a strain relief for each of the connectors placed
in the cavity 9.

Fig. 3 shows a suitable example of a coding means,

viz. coding pin 13, which comprises, on one of its ends, a
30 protrusion 14 and a stop 15 which upon insertion of the

coding pin 13 in one of the openings 12 abuts the edge of

this opening and ensures that the protrusion 14 extends over

a predetermined distance below the lower surface of the hood

8. By using one or more of the coding pins 13, the shape of
35 the lower surface 16 of the hood 8 can be tailored to fit



panel of a frame for supporting such a printed circuit 15 board, a cable or
the like, is substantially rectangular. Six openings 12 are provided al ong
one of the long sides of this rectangle for housing a coding @ﬂﬁszhe
hood 8 further conprises |latches 12', which, wupon placing a cbnnector

into the cavity 9, establish a 20 snap-fit connection with | atch-holes T
that are provided in the shield 3 of the connector 1. Also, a wall 12
extends fromthe hood 8, which, again.upon placing one ore nore connectors
in the cavity 9, supports the respective cables and limts the bendi ng of
the 25 cabl es near the actual connectors. Thus, the wall 1211 royi des a
strain reldrefesemdiach opkrtimgsc onmeecsssesl adedhei  romé Pagitey © % téﬁg. 3
shows a SU|tabIe | e of a coding neans, viz. coding pin 13, which
corrprlseérl 15 05 g%%B%S ends.. a 30 protrusion 14 and. a sto 15 whi ch
upon insertion of Rige dodiheyspithel 3o @n@foﬁlﬂhezoﬁ@ﬁFﬁg§ f2 Z8ut s the

edge of LIS RGNS, ART (GRS ULES lileckbe sprot(aes shitnid iextrdnds 10ver

predetern1ned ance bel ow t | ower surface of t %to§y si ng one

or no%e a;:fn tthe deditngapichangs, rltgl?éi SFRfe SdFe35hE | Biﬁerco&? ace of the

hood 8 cal %het aliened t@uld bt AdVRY 20@én5 stemndesEondixiy CopeRIoNgs or
recesses |n the front plate of the nentioned franme. Fig. 4 shows the hood
8 of fig.18 which has now been slided over two 4x5 connectors 1 (as shown

infig. 1) 5 on thig |€5°ts}f¢ﬁ1‘£dsalﬁddf i gfie mmmsqt@erearicﬁ 2B FMnriéct or 17
in the m dIe thus |n|n a noJ t ¥orftig. 5

shows si s
10 panel 20. Each of the connectors 18 comprises a single

! coding pin 13 placed in a different hole for each of the
connectors 18. Corresponding holes are provided in the front
panel 20 thus making sure that the connectors 18 are not
interchangeable.

15 From fig. 5 it will be clear that forces exerted on
the cables extending through the passages 10 of the
connectors 18 will be transmitted to the edge of the
passages 10 and not to the headers and the printed circuit
boards, cables or the like, to which these headers are

20 attached. The said forces will be transmitted through the
hoods to the front panel 20.

A further advantage of the connector according to
the present invention resides in that connectors comprising
a non-standard number of positions can be assembled

25 efficiently and at will, especially if the individual

connectors are end-to-end stackable.

1f the hood is shielded, the connectors according
to the invention can be front mounted on a frame or casing
of e.g. a telephone exchange device. A further advantage of

30 the connector according to the invention resides in that
connectors comprising a large number of positions do not
have a single, rigid cable compriging the same number of
conductors but, instead, comprise a number of more flexible
cables comprising a lesser number of conductors.

35 Tt should be noted that instead of attaching

protrusions or coding pins to the hood and providing



fig. 4 attached by neans of fastening screws 19 to a front 10 panel 20.
Each of the connectors 18 conprises a single coding pin 13 placed in a
different hole for each of the connectors 18. Correspondi ng mq MNPH@
provided in the front panel 20 thus meking sure that the connectors g are
not interchangeable. 15 Fromfig. 5 it will be clear that forces exerted
on the cables extending through the passages 10 of the connectors 18 wll
be transmitted to the edge of the passages 10 and not to the headers and
the printed circuit boards, cables or the like, to which these headers are
20 attached. The said forces wll_be ' ough therdeadls to the
front paﬁ@Feﬁﬁ.eSA“f’ug?ﬂefrglaga%?%%g’ o#g?ﬁa%%%ﬁg%%%% accor diq?]\?lici%) t he
present pRYenRtisoonsest desdingt habs conneee of sororpa?et mPd PHIMR andar d
nunber of positions_can be enpl ficiently and at will, especially
if the iﬁagg?ﬁﬁgpglg%nﬁ%%?%géga?g gﬁ%%?ggihd stackable. If the hood is
shi el ded, the confieet bnsentiondingnot oredier i avedt FotRar B¢ ront nount ed
on a fra . i . Lel EXE£hadmgen deviharebe A & firwdnes
advaﬁ{ag§23?£§%g§h§g%%§%%§?grw@%%%rﬁ?ﬁgafo the invention resides in that
connect owsthanpthsi agone| af gehaui®ee e ®Posi tions do not have a single,
rigid cable conprising the same nunber of conductors but, instead,
conprise a nunber of nore flexible cables conprising a | esser nunber of
conductors. 35 It should be noted that instead of attaching protrusions or
coding pins to the hood and providing 2 4 MAY 2004 6 recesses in the front
panel, it is also possible to provide protrusions or coding pins on the
front panel and provide



correspondi ng recesses in the hood. The invention i i
above 5 described enbodi ment which can_be varied insanghnggftg;CQSSsto the
wi thin the scope of the invention. 7 AINS 2 4 MAY 2004 1. Con ;
18) for at least one cable (4) wth one or nore conductors -cgﬁgpggﬂhg’at
| east one housing (2) of an el ectricealIiM¢g i nsul ating materi al cont ai ni ng
contact elements that are connected or to be connected to 5 the conductors
characterised in that the connector (18) conprises a hood (38) which at
;egzgsgggtkig;y ?ccon?nﬂates t he housing (2) and which conprisés at | east
or at |east one cable_ (4 OrHect
(8) to a support dan&oﬂP§§Foﬂog?é ggsnf 6)%Frg§?€§5%§%d? 10 gg@Pg g?etﬂgod
| i ke, andg,iQme PHe M ehdzedidagdpicebl usi-onspt 14) ng oat t heast dent U Siipbn

connection to the support, el .(20 .fac u : | (20
wher ei n tie FﬁbﬁF1§&ﬁ§WIjG%g Yig sPﬁéFﬁeg ﬁ?%%pﬁ% eg oélﬁgﬂgivgng) and
Ccor r espongdifg ctCedien@ yOtthisi @re iconoedeedt or nbkebs ue@ned@te@oifhect or (18)

15 is not i nterchangeabl e wi th . .anothear.gco t t i
ol al 18 1. e e oo F e Re SR it Ba by 5y e hosis: oo, (2) of Jan
el ect ri caldmpriisnaulatiawgl neer ivéili cheathlhoasi AR 231 bei %ﬁcfﬁ‘?‘a?ﬁ?%l‘é%sm th

contact el enents .that,.ar n :
in theirt?g% é%FFggac% lggﬁpl?ﬁggﬁgoggragegeagomeggteQ bos2Bg hel omnelL ey oS

‘ ) nprises one of . nor
fordthe dabl es (Wast 3n dﬂ}acE@ﬁHFnEOFOCEPE?ﬁ¥in%rgﬁgaéﬁggg?n(%gé
conduct or g i ncci]f},e § S Parkanpriose rarcanpeinsbietdirogiandoandierein t he

connect 1 i i ; . . .
fitted g%&ﬁﬁkaﬂgggﬂﬁbﬁﬁéggzd§5$Q%%J%&n%ogé)cbgi%g E@bEPuEESnEOV§hP9 (2) is

on the side that, upon comnection to the support panel (20],
faces the support panel (20) and wherein the front panel
(20) is provided with heoles for receiving corresponding

- coding protrusions in order to make sure that conmector (18)
15 1is not interchangeable with another connector.

2. Ceonnector according to claim 1, wherein the hqod

(8) accommodates two O more housings (2) of an electrically
insulating material, each housing (2) being provided with
contact elements that are connected or to be connected to

20 the conductors in their respective cables (4), and comprises

one of more passages (10) for the cables {(4).
3. Connector according to claim 1 or 2, wherein the

conductors in the cable (4) comprise a common shielding and
wherein the connector further comprises a shielding (3) in
25 which the housing (2) is fitted and that is connected or to
be connected to the shielding of the cable (4).
4. Connector according to any one of the preceding
claims, wherein the hood (8) is shielded.
5. Connector according to claim 5, wherein the hocd
30 (8) is made of a metal or a metallized plastic.
6. Connector according to claim 4 or 5, wherein the
hood (8) is undersized with respect to the one or more of

the shieldings (3) of the housings (2) of an electrically

insulating material.



be connected to the shielding of the cable (4) 4. Connector according to
any one of the preceding clains, wherein the hood (8) is shielded. 5.
Connector according to claim5, wherein the hood 30 (8) is nadfié MA 280inet al
or a netallized plastic. 6. Connector according to claim4 or 5, wherein
the hood (8) is undersized with respect to the one or nore of the
shieldings (3) of the housings (2) of an electrically insulating material.
24 MAY 2004 8 7. Connector according to any one of the preceding clains,
wherein the hood conprises two or nore openings (12) nd at | east one
renovabl e el ement7 ( 1@ nwenpr siawprd gwditvg a1pr &%Qfoﬁ%ﬁzﬂr%ﬁ%hngel enent

13) is plJaced in one. of i ) frogs SN &
gon%ect 0(?1&(31@3, 4 %?%}Iﬁgtﬁ%]gj%c%,%gﬁ@ﬁ%é k3)o S nidaqd dBn s

of the preceding clains, comprising a
cavity (&d forledst eas¢ pemevabls @mﬁ%d%ﬁ)né:qm i1y ‘i%f;ee a
connector_ (1), a pa : caple (4 goettied droe I t connect or
(1) and %‘érn])suijﬂ’? ?g‘?pg%}&]%(g%t%%m%heaﬁlo%d (8)1:cl to a support panel (20) for

a print esbenimgst (bdard, cable or the like. 9. Hood (8) according to claim
8, which conprises {ug30(s0f&r ORSNI HYSa (d@ndoror etkd viarrard Bi@ment (13)

15 conprising a codi ng protrusi %ﬁ 10. I-&%EI di Nga+ P @nyspne of
t he precediagy @m%i%,tﬁheﬁ’é‘?ﬁe‘g I tHe olodlﬁ%) near at | east one
passage £4P)a€xien86s patoialdyraccomebdafitorthaceeshedi e’ Chrte.
connectofr (1), a passage (10} for a cable (4) connected to
10 the connector (1) and means (11) for connecting the hood (8)
to a support panel (20) for a printed circuit board, cable
or the like. |
9. Hood (8) according to claim 8, which comprises
two or more openings (12) for receiving an element (13}
15 comprising a coding protrusion (14). |
10. Hood according to any one of the preceding
claims, wherein the wall of the hood (8) near at least one

passage (10) extends into a strain relief for the respctive

cable.



