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of the Invention This invention relates to shielded cable connectora 3&?
cabl e assenblies as well as to a nmethod for assenbling such a conne ® 100
according to the preanble portions of patent clains 1 and 7. A shiel ded
cabl e connector as described in the preanble por tion of claiml1 is known
fromUS 4,838,808 Al. Cabl e connectors have been devel oped that enpl oy

shiel ding to maintain sigoaRL e AVTERCONNECRaERIE of high speed
el ectrical signals. Such devel opnents characteristically include strain

relief mechanisns for providing strong attachnment to the cable so that

I ndi vi dual conductors renmain secured to the termnals within the connector.
I'n addition, latching syBaarigheuadedétlpe dmomsatiicas securing cable
connectors to mating connectors, especially connectors that are mounted on
the circuit boards or equipnment with \/\hi ch the cable is to be associ at ed.

One such shi e] ded, cabl e, conngct or vm Il ated | at chi ng arrangenent
i s shown in [WEE HAYEBEQD Rﬁ%}tﬁééﬂﬁ Z]chg %i € COnNeHSPTS abgesabige

s own B B PHE 588, WRUCTh T8 e Bk s S iTE ieh & R TeBlos™ "
according to the preamble portions of patent claims 1 and 7.

A shielded cable connector as described in the preamble por-
tion of claim 1 is known from US 4,838,808 Al.

Cable connectors have been developed that employ shielding
to maintain signal integrity during passage of high speed electrical
signals. Such developments characteristically include strain relief
mechanisms for providing strong attachment to the cable so that
individual conductors remain secured to the terminals within the
connector.

In addition, latching systems have been proposed for securing
cable connectors to mating connectors, especially connectors that
are mounted on the circuit boards or equipment with which the
cable is to be associated. One such shielded cable connector with an
associated latching arrangement is shown in International Applicati-
on Serial No. PCT/US97 /10063, the disclosure of which is hereby

incorporated by reference. That application is owned by the assignee

of this present
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application. Zv pile the shielded connectors and | atching systens di scl osed
in the above noted application providé& i-nproved shielding and latchin
characteristics, there is a desire to inprove these con hector and]5ﬂ&kﬂm2
them nore a space efficient US 4,838,808 Al descri bes a shiel ded connector
conprising a termnal block for receiving at |east one term nal for
intermaking with a mating termnal; a shield nenber for substantially
surroundi ng side portions of the termnal block and a separate strain
relief menber nountable on the shield nmenber. The strain relief is a

Pl asti G, AL IBUNT &t Y ¢ A HTEIAR LonhRE sl Lo BBl hiddgySimkd member so

that t gparat'e plecés are necessary. Snnmary o vention In order
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conduct aor s __of, e_cabl Lelding sheath of the cable is associated
Wit h arf‘@r%‘reuf%é%’f T g‘?%‘;“?gf’?&g{fﬁgf menber, and the shiel ding menber is
pl aced ar oundU he é%rm' nal

l Qck and in unting relationship with the
strain relief“Ysefb .&ﬁ@r&é\qo CERE §|$¥F‘gﬁlﬁélrmﬁayl%éoammemgmah the
.strain i ef r.. Thereafter cla i s,appl.ied to.clanp the shielding
sheat h GREM G BISER oR TS erer's ALFaRT M5 S 50BRIBE (RE BT DU Ehe. ot rai o
relief $giyul UG PR | Vi de, nector wth which
t he pagllgjjcgn%ea(: I(}F’ F%%ﬁgég éné égﬁfﬂ%gﬁ?g%ghfoga%g%%agggléﬁespﬁgu& t he
St 1 2i ningesicf pBrtidRelofAhOtoehiRal 1168k 8hd Bes okt L eMNSEt PLief
Structure is provided for re~=:o0~~ably nmounun~ | at'chi ng ~-nernbers on a
connectoenhbasimgepuniaglesbn~fhe stneld memhbeech pasts for denountin~ the
| atch. Brief Description of the Dra~in~s Fig. 1 is_a_-. exploded isonetric
view of a shiBREcHIEIBI kel rifes IR SAC PRdit g aun tatk overeatmenallic SeD E C
2002 Fig,. la_ is i sopet.ric view of the-cable connector. shown in Fig. 1,
in assg%g?éﬂagog?éﬂq Bﬁ%’léi B?e@eqeé_ 30 dfipdt g?’@s%egé{:ﬂ%ﬁlﬁ?e% HreePéECred form
of a stgcaiy relief nenber; Fio. 3 is a :r agnentary cross sectional view
of a preferfed formof attachnment of a cable to the strain relief nenber
shown in Fig. ?;

Summary of the Invention

In order to improve the attachment of a shie]ded connector onto a,
cable, an improved means and method for providing strain relief was
developed. A strain relief member is placed on the cable prior to
attachment of other parts of the connector to the cable. A terminal block
is secured on the conductors of the cable, the shielding sheath of the
cable is associated with a ferrule of the strain relief member, and the
shielding member is placed around the terminal block and in mounting
relationship with the strain relief member. Parts of the shield member
may be associated with the strain relief member. Thereafter a clamp is

applied to clamp the shielding sheath and preferably an outer insulating

cover of the cable on the strain relief ferrule.



.Fig. 4 ill~_strates a nethod of assenbling the cable connector shown in

Fig. 1, Detailed Description of the-Breferred Enbodi nents Fig. 1 sho:ys
general ly the principal conponents of a.cable connector 10 in accor ¢ 2007
"W th the invention. The connector 10 includes mating shields 11 and 11

that intermate with each other and are held together by tabs 1 1 a and 1 |
a', that interfit and loc>c with |locking portions | |b and 11b I n

addi tion, e,shi.elds Ic t hat
are adapt ed &a?cé“cé? ?’%Ezg%ﬁ%}ﬁ%@BBr%%Pﬁgﬁ%ﬁ@ﬁfv@qd*é &?%Sposed
outer surfaces of .the term nathbl o{é1 Each of the shlz gs 11 and 171°

i ncl udeS R ECEBT &5 EASE0THRG Bor L PO YR BRI §7E3ET RATEPbvSEANEpEARHYs 13

di spose d 1Jong an_upper edge. . Each. on - ctor 10 includes a strain relief
menberT $1€k BTG SY Se@réjg [0S 8F REIGE e (OB CE80havi BY CAUERAS ral  openi ng
0 5 DEC 2002 4 _surrounde ~ ferrule 14. The plate 18 includes a

pl ur aIPf@V]@fean¢*n§‘ﬁag' ”{%‘-‘?Halts 1&#@%&%%8 e RcRPIEEIGTN t he
openings 13 of the shields. The conne % g al so includes a_ termnal
mount i AEUSHBEKL 57 & Hat D5t Q1047 051161513 HEgES f%rd MBI HE kit | ke nodul es

17a, 17b and 1 i c that_as er A‘ sehel d together to formthe

‘bl ock 17. The nmodul es ¥FAAE =3 B +eabl e dielectric

mat eri al each. recei ve pI ur al nt ac f or _exanpl e,
receptacl e ?:e (irfé?l“s ) %F‘n %HS?W&LUFd’dS‘TV %3%&?}5@@@ G?Bge ERBINECAPE
associ at ed. , .Ref o_Fi | a, when the shields 11, 11' are secured

about %%O‘E%lﬂ«nﬁ Iﬂl"f)l%%‘%r1 Olq, the strain relief member 15 is held in place

oy e Sht ekl B TARsa Rl B LRt Lol B cHTa: ey gt iockin

addi ti | &£ Qi%%'“‘g menbers 12, preferably in the formof
sem - c@%&%gﬁj@%@b@s& endircle the fezTUIe 14. As shown in Fig. la, the

ternzinal blrggkoliZ £ efdsBc Y Ye@hibh b pePRM ATkl HOtrEBE@RMENT
termnals, such. as pins, froma mating header. Fig. 2 iliustrates in

gr eat Q-Ihedﬂbaﬂ a pref erred formof strain relief nenber 15. The nenber 15

i ncl udes a pIate or wall nenber 18 having an opening for receiving a cable.
Di sposed ab®ug. Bhe gyireeradh jaryertassl $ectposilt viened! appreferted ommfefrul e 14
that includes a first section 14a and a reduced di aneter section 14b. The
pl at e dBaichehadeoflagablec cath e stteiporaliel mMambdrugtow im&igr 8 er abl y cant ed
upwardly. Fig) 3 shos a cable 20 nounted on the strain relief nmenber 1 ~.
For drawi ng $Higr 4-plistrates ahpegrodpictssambihigythmsabit ednoodactsdrovsnor
wires within the cable is not shown. As shown, the outer insulative |ayer
22 of timeFdgblle ~ as been stripped back to reveal the conductive shiel ding

sheath 24, youals 1y Ju L8, S0 Wyl @ pbe i Pbds T, SLEgin rel i ef menber

Fig. 1 shows generally the principal components of a.cable
connector 10 in accordance with the invention. The connector 10
includes mating shields 11 and 11’ that intermate with each other and
are held together by tabs 11a and 112", that interfit and lock with locking

. portions 11b and 11b". In addition, the shields 11 and 11 can include
openings 11lc arnd 11c¢” that are adapted to receive the latching
protrusions 17¢ disposed on opposed outer surfaces of the terminal block
17. Each of the shields 11 and ll‘lincludes a cable engaging portion 12
and a pair of opposed openings 13 disposed along an upper edge.

Each conzector 10 includes a strain relief member 15 that

comprises a pla:e or wall member 18 having a central opening



-0 5 DE G 200Z has been applied to the cable in a manner such that the
ferrule 14 receives the braided sheath in an encircling relationshi% to
sections 14a and 14b. In addition, a portion of the insulative covdr B 1087
received over the reduced dianeter section 14b. Cabl e engagi ng portions 12
of the shields are disposed over the ferrule 14 and serve as a stop
agai : ~st insulative cover 22. A clanping nber in the formof a crinp ring
26 i s disposed over the assenbly.of the ferrule, the cable and the shield
UnRen e 16g 2611 Waipries i

parts 1ZUTREH! 0y R A TG § R JedUdese planpiing of speentig t ed
by the ring clanps the shielding sheath 24, the shield pasts 12, and the
outer ins§ a%@\ﬁ@aécﬁféraé@t&@a?%g? erEeEk 1 e OPENIRER ch gdttheasighdanvi | .
As can be seen in Fig. 3, the reduced diapeter portion 14b is provided to
al | ow for thel BE&saresctor 1@1@5&dﬂqﬁ‘daeéfa %wmﬁwaﬁmwg(ﬂl@ﬁkz@/ that is
captured beneath the crirj-i ink. . 26. Fig. 4 i|lustrates in sequenti al

st gps t Iﬁ’é‘egﬁfcﬁ:@é’slsff@ﬁ?ﬁdt {aﬁrﬁpﬁgj“?ljbté’n‘#e]&fﬁgﬁn%ﬁ’tliﬁsaléébllgtlz@.ndl ﬂ?cdhfeitr st
step, the cable is prepared b ri ppi.ng a portion of the_outer insulative
cover ofTSHIARRPY Qroo'%ee\?@’éﬁezp’r?iéﬁfjggﬁé% E%B%{mt £ DIPR& &5 tBRE the crinp
ring 26 is slid er .the strj pped tion of ,the cable. Thereafter, the

br a0 T BHRIERCk o tarf 235 RIER BT & PRE M e G REr P ber 15
is slid o_the. cable,, wth.t I di.SRo neath the braid and
or ef er a5 Ry AT BOFN R Ao Pl PE b8 Rks bl REL s HERRE. FrtediAc
modul es*é?ﬁm' LiR %ﬂdwi'ﬂ 18 BERATAREBH M Etbrisher aPRATRY @E%&%Mﬁ‘igats of

Ater t als, the no

t he cabl e. e conductors are fixed to the termn ul es

L7a, 170 and gl a6 snappef abnabhardisaceiaectr ey { agetier, e 1orm gne

term nal bl ock. S ‘ar € secured tdgether,

th hi : - : ; ] | k 17. |
e shigldsidd Bf&}@ﬁ,,%ﬁéoﬁgégpﬁaéé%kﬁﬁér Q¥ers xté@ra If?lrplngee b;%?%he n

a final step, the crinp ?6ring 26 1s s o~~er

ferrul esHielak, therédsai of tiet iigferfrmiferabls-1aa¢ 119" kiR 1oeRigs!
crinping operation. The crinp ring 26 exerts an inv~ard force to clanmp the

conduct 1 ¥b, dhetat Andfluigsel @ aixtendine thoveghithswpdning s ager Irotddidogover and
the cabl e engagi ng portions of each shield part against the ferrule 1~,

t her ebytixecablagngagingmentuarsoh? oPreigradhl & the dosmbDofsengoc2calan ns 1. A
shi el ded cabl e connector. ( .10) conprising: a termnal block ( 17) for

recei vilmGTBPCrsaSRCHkE Het MEHAIE 15T i B AWE ¥y Pt heathatterginat blegk: a
S e T IREmd Fpnirhuly oA 78! for RULARHRYL P8, BREH 209838, 1N
from a mating header.
Fig. 2 illustrates in greater detail a preferred form of strain relief
member 15. The member 15 includes a plate or wall member 18 having
an opening for receiving a cable. Disposed about the generally centrally
positioned opening is a ferrule 14 that includes a first section 14a and a
reduced diameter section 14b. The plate 18 includes lugs 16 at each
corner. The lugs 16 are preferably canted upwardly.
Fig. 3 shows a cable 20 mounted on the strain relief member 15.
For drawing simplicity, the group of mutually insulated conductors or
wires within the cable is not shown. As shown, the outer insulative layer

22 of the cable Las been stripped back to reveal the conductive shielding

sheath 24, usuzally in the form of a wire braid. The strain relief member



. a separate strain relief nenber ( 15) nountable on the shield nenber (11,
11'), characterized in that the strain relief nmenber ( 15) is electgﬁg@gbwz
shi el ding and conprises an end wall (18) having an opening therein
*ferrule (14) aligned with the opening; and a clanp for clanping a portion
of the braid (24) and a portion of the insulative sheath (22) of a cable
(20) onto the ferrule (14), wherein the shield nenber (11, 11') has at
| east one opening therein and the strain relief nenber ( 15) includes a
porti onhfzw bekacappliablty 16 ebbienm sandropemsugh tBat Ahedemegieot4as in claim
1, wherein the clanping nenber is a crinp ring (26). 3. A connector as in
cl ai m 1rewbiefesi thd heatdsdrshahtiblincdn entryclomgr dativesiapbudye fwoned 4ef an
assenbly of substantially simlar nodules ( 17a, 17b, 17c) with means for

hol di ngathe 1mdull gsad dgeih et portidnSo D MO AiveA @am2etiarreasivied eved m 1,
v~rherein the shield nenber (11, 11') conprises mateable parts w th neans

for secunkngduiedretigaldter pattisnt bget eabbnenpheirgi pottienst 12ion thel i ef
menber (15) includes nounting nmeans (16) engageable by the shield nenbers

(11, 1dh)ellder areidabpbed ther shedienrulel 1 efarmbrbere £3%) sodp theishi el d menmber
(11, 11') upon mating engagenent of t'he mateable parts (1 la, | la; | Ib,
| 1b'") anehpasve eavar |22 wWhetleimpihe metndsylia fyer famofo ftdherrhpetidg aber  (
15) include cabl e engaging portions di sposed over the ferrule and the clanp
i s adaptiésipd sed eveirvith e hescably ofnhadenguieothe @adlarth ¢ Ithepsisiaid ppotd i ons
against the ferrule. 5. A cable connector as_ in clairr~ 2, wherein the
crinp rig (Wé)en sheherimpabing 2@ri¢ ¢ganpiressed, thantleraping Heres exgrtetngy (26)
is heat shrinkable. 6. A cable assenbly conprising; a cable (20) having a
pl ur al i tyesingaleanps ibal Srieliagneiedidt 3%n ea%hl@?de@ﬁﬂ%dﬁ,)ﬁ%ﬁlagcti ng
sheath (24) surroundi ng the conductors; .and, a_shiel ded cabl e connector (10)
accor di AGLED IBABIBRVE KOVEE 2F ABAMNFUN fe7TUNE 15y W@H‘cg’o?*ch%éérﬁﬂ RRya

hi el d bl 1 oL. 0] di : f..th di l.ai
§| é%ﬂr Eﬂﬁ%""@z@%‘%ggﬁ?@"héye%z ?f%iﬁ@f? ﬁiéﬁieﬁ?ﬁg%ggtﬁ@ﬁ&g E@Seah@‘ggﬁzaﬂ"m on
[ iV . .
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C14) over PR B b PR o o Tecei ve The sheath on an ¢
outer sur fage. of jilherbedd i @equbdltial steps the process for attaching a
connector onto a cable 20. Ird a first step, the cable is prepared by
stripping a portion of the outer insulative cover or sheath 22 to reveal the
braided sheath 24. Thereafter, the crimp ring 26 is slid over the stripped
portion of the cable. Thereafter, the braid is cut back to an appropriate
length and the strain reliel member 15 is slid onto the cable, with the
ferrule 14 disposed beneath the braid and preferably a portion of the
outer cover 20.

Then each of the individual modules 17a, 17b and 17c is associated
with the appropriate conductors of the cable. After the conductors are
fixed to the terminals, the modules 17a, 17b and 17¢ are snapped or
otherwise secured together to form a terminal block. When the modules

are secured together, the two halves of the shields 11 and 11" are

snapped in place over the terminal block 17. In a final step, the crimp



nounting a body on the cable to receive the conductors and electrically
associ ate the conductors to termnals carried by the body; g O05DEC
200z applying an electrical shield menber (11, 11') on the body to 05DE[ 2
substantially surround the body and engage with the strain relief mem ber g
15), and placing the clanp over the ferrtile ( 14) and activating the clanp
to clanp the sheath on the ferrule (14). 8. Anethod as in claim7, and
further .co i.s the ste i cable en r ns of the

shi el d%&ggé ﬁ ObGRINE § fl% O?&ﬁgr%%?”? Hgﬁg é‘%ﬁ%%{ 3 3IM¢ i8heat h
and the_cable engaglng portions of t he shi el d nenber, 15) on the ferrule (
14) . 9.th&mstiueCHs! (9 atRMRIG PP 2Rk & Fﬁ@@a‘ﬂpé %Q(ﬁ}‘(qrhélaéties an
outer sheath and wherein the step of 03|t|on|n% the strain relief nmenber (
15) i ndhudeEd pomE r@cba:p@rth@ﬁoaduqa@eféla%mw( hg)cableuriber oyierg

relationship with the outer sheath. .Ah. A@ .AU .A 2. Af. Ayl. Ae. A A a"' Cnt
| n rnsulative layer of the cover and the cable en anmo portions of each shield

part against the ferrule 14, thereby securing the connector onto the cable.
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Claims

A shielded cable connector (10) comprising:

1.
a terminal block (17) for receiving at least one terminal for intermat-
ing with a mating terminal;
a shield member (11, 11') for substantially surrounding side por-
tions of the terminal block;
a separate strain relief member (15) mountable on the shield mem-
ber (11, 11,
characterized in that
the strain relief member (15) is electrically shielding and comprises
an end wall (18) having an opening therein and a ferrule (14) aligned
with the opening;
and
a clamp for clamping a portion of the braid (24) and a portion of the
insulative sheath (22) of a cable (20) onto the ferrule (14),
wherein the shield member (11, 11') has at least one opening
therein and the strain relief member (15) includes a portion for
electrically shielding said opening.

2. A connector as in claim 1, wherein the clamping member is a crimp
ring (26).

3. A connector as in claim 1, wherein the terminal block (17) com-

prises a body formed of an assembly of substantially similar mod-
ules (17a, 17b, 17c) with means for holding the modules together.

10
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' 10%.- T#lqg%%n(t)lﬁ:g?)rlﬁegi]é f6 engageable by the shield members (11, 11') for
retaining the strain relief member (15) on the shield member (11,
11') upon mating engagement of the mateable parts (11a, 11a'; 11b,
11b') and particularly wherein the mateable parts of the shield
member (15) include cable engaging portions disposed over the fer-
rule and the clamp is adapted to receive the cable engaging portions

and clamp said portions against the ferrule.

5. A cable connector as in claim 2, wherein the crimp ring (26) is

shrinkable; and particularly wherein the crimp ring (26) is heat
shrinkable.

6. A cable assembly comprising:
a cable (20) having a plurality of mutual insulated conductors and

an electrically conducting sheath (24) surrounding the conductors;

and
a shielded cable connector {10) according to one of the 'claims 1 to 5.

7. A method for assembling a shielded cable connector (10) according
to one of the preceding claims on a cable having a plurality of mu-
tually insulated conductors and an electrically conductive sheath
(11, 11') surrounding the conductors comprising the steps of:
placing a clamp member over a portion of the sheath (11, 11');
positioning a strain relief member (15) having a ferrule (14) over the
conductors and in a position to receive the sheath on an outer sur-
face of the ferrule (14);
mounting a body on the cable to receive the conductors and electri-

cally associate the conductors to terminals carried by the body;
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Entryver d%l%l(]:rirr?gtt%qe claﬁng$o<§ér( %hél- Ter'r/uc}% %?ﬂ}?%?d activating the clamp to

clamp the sheath on the ferrule (14).

8. A method as in claim 7, and further comprising the step of placing
cable engaging portions of the shield member (15) over the sheath,
whereby the clamp clamps the sheath and the cable engaging por-
tions of the shield member (15) on the ferrule (14).

9. A method as in claim 6 or 7, wherein the cable (20) includes an
outer sheath and wherein the step of positioning the strain relief
member (15) includes placing a portion of the ferrule (14) in under-

lying relationship with the outer sheath.



