CABLE | NTERCONNECTI ON Background of the

. lnvention 5 Rel at ed Applications 1. Field of the Invention:
This invention relates to electrical connectors and nore specifically
to cabl e connectors and cabl e I nt erconnections, and especially to

such cabl e

connectors that are 1 O shjel ded. 2.g1 . ?’é?fo Descri ption
of Prior Devel opnents: Cabl e connector have bee%l'g % ped t hat
enpl oy shielding to maintain sjgpnal integrit .._during passage of high
Speed el ectrical signals. SUC#%&WFQ&NECTL% acteristically
i nclude strain relief nmechanisns for providing strong 15 attachnent to

the cable so that individual Backgxdund afciiw Inwentiond t o t he
termnal% within the connector. In addition, |atching systens
have been proposed for securing cable connectors to mating

connectors,

Redated Applicationst ors that are nounted on the circuit

boards or equi prent with which the cable is to be 20 associated. One such
shi el ded cabl e cBieldcobtheilnveation:socThisihvention telatds togelectracejenent i s
shown in International Application Serial No. PCT/ US97/ 10063, the

di scl osure

I s owned by

10

15

20

25

gpnoactoss isardeniorespeciftoallyctd ¢gble conneetaenscand cableat appl i cati on
ir}tggcgrfgeic Poelfs,(gn& gispsec%ﬁ; %g tsuch cable connectors that are

shieided.

2. Brief Description of Prior Developments: 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 Application Serial No.
PCT/US97/10063, the disclosure which is hereby incorporated by
reference. That aﬁplication is owned by the assignee of this present
application. While the shielded connectors and latching systems
disclosed in the above noted application provide improved shielding and
latching characteristics, there is a desire to improve these connectors and

make them more space efficient.
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application. Wile the shielded connectors and | atching systens 25

. disclosed in the above noted application provide inproved shielding and

| at ching characteristics, there is a desire to inprove these connectors and
make t hem nore space efficient.

2 ' Sumrmary o the Inventiongl.g174 A I n order
to inprove the attachnment of a shielded connector onto a cabl e, an

i nproved means and met hod for m@ﬂﬂ?#&tﬂﬁj hvé&htish wWas devel oped.

A strain relief nmenber is placed on € cabre prior to 5 attachnent of

other parts of thm eedérets ihptévd i &RBCAMeNt ST dTsARIAE eeknector dftoSgcur ed
e

on the conductors of the cable, the shielding sheath of the cable is

associ at ed weableq aheimpteved§ nieha sdridiniethedi for previEng stidntdedief was
shi el ding nenber is placed around the term nal block and in nounting

rel ati onshi pdev¢lbpede 5 striin relief mienbebBy placedion the thblespiiet do menber 10
may be associated with the strain relief nmenber. Thereafter a clanp is
appl i ed t cattaghmentsof etheir pareh ofitie aodnpctsirdoahieycableo termimaltdockg
cover of the cable on the strain relief ferrule. L A latch nenber
i s provided Bnsecursdreethe canductpnscof thieecahip) the shieldinghshieath ofthe be
mat ed. The latch may engage portions of the strain 15 reljef nmenber or

ot her porti of@blgrisiansogiased wighnademule of the strainirelief membexiand) ther

oY O e bR SRR Ohe A T RS S locc A4 T ot

Brief De I pt.i .th ] . Fig. 11 ded

e L L

et Ry, may be assofgfet Wi PoE BT B e O gL B! .
T FRB SRR o .

000 et Ryl ALy 6k LAERAE G0l R pSin gn ST iy

at tachment  ofovrCgithe deblblh Bid 8iris Sbiéf ePRileeT Shown in Fig. 2,

A latch member is provided on a connector with which the cable

connector is to i:»e mated. ’I‘h_e latch may cngagé portions of the strain
15 relief member or other portions of the cable connector. Structure is
provided for removably mounting latching members on a connector
housing using simple tools or latch parts for demounting the latch.
Brief Description of the Drawings

Fig. 1 is an exploded isometric view of a shielded cable connector
20 according to the invention;
Fig. lais an‘isometric view of the cable connector shown in Fig. 1, |
in assembled condition; ‘
Fig. 2 is a side cross section of a preferred form of a strain relief
member;
25 ' Fig. 3isa frégmentary cfoss sectional view of a preferred form of

attachment of a cable to the strain relief member shown in Fig. 2;
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3 Fig. 4 illustrates a nmethod of assenbling the cable connector

.shown in Fig. 1; Fig. 51s a partial cross sectional view
showi ng a cabl e connect or latched into a mating header connector
according to one enbodi nent of 5 the invention; FI?S. ﬁa and
6b show, respectively, side and frontal glevations of t atc

menber shown in Fig. 5; Fi g.f7 shows anot heEEeﬁfgdhﬂrrent of

cabl e to header clion; 0 \ 8a and 8b s
respectively a si dagef o@gl%w%?g%r@le%‘?%\ﬁ}éﬁﬁe@mmgt ‘@r’é\fé"g ‘PW% ew
of the latch j 1%lnthe Fig. 7 enbodi nent. Fig. 9illustrates
anot her enbo | atch for latching a cable connec]tor to ah
header ; Fi ST | t he
'atch shown in 18 B g gt PaftiErols SRRBRaNYEL BROGRG Akatt cphhdled
cross-secti orlatclye@w%f@mmng BRaliet %Bnnector dEsainglo Ehg eptbodinfifl 6 | ve
posi ti on; Is a front 1sonetric ew o 'cation
of the | aBch the mvem@hger of F| g. 9; 20 Fig. 12 |s a front

el evati onal view of the latch menber shown in Fig.
Fig. 13 is a rear Rigsvéhiaenhéb\shrw,ofespbetivelye &mfr&{tafb&va%ns of the

latch member shown in Fig. 5;
Fig. 7 shows another embodiment of cable to header
interconnection;
10 Figs. 8a and 8b show respectively a side cross sectional view and a
front elevational view of the latch used in the Fig. 7 embodiment.
Fig. 9 illustrates another embodiment of latch for latching a cable
connector to a header;
Fig. 10 shows a cable interconnection utilizing the latch shown in
15 Fig. 9;
Fig. 10a is a fragmentary cross-sectional view showing the latch
member of Fig. 9 in operative position;
Fig. 11 is a front isometric view of a modification of the latch
member of Fig. 9;
20 Fig. 12 is a front elevational view of the latch member shown in Fig.
11;
Fig. 13 is a rear elevational view of the latch member of Fig. 11;
Fig. 14 is a side elevational view of the latch member shown in Fig.
11;
25 Fig. 15 illustrates another embodiment of latch member wherein

the latch is mounted on the cable connector instead of the header;
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Fig. 14 is a side elevational view of the latch nmenber shown in Fig.

11; 25 Fig. 15 illustrates another enbodi ment of [atch nenber
wher ei n the latch is nounted on the cable connector instead of the
header ; ' 4I' _ fhg. 16
i s an exploded isonmetric view of a cable connector uti [ e
| atch shown in Fig. 15; Fi g.4 17 is an i sorrekil"g%\ﬁiéw of a cable

15 and 16,5 PEOLBUS e cxplogRHaR R ARRER el st ik

connect or utithes Jatch enbodi nent; Fig. 19 is
an isonetric t\t/libg\h}v&%} SPﬁgncggﬁeé]g)sﬁnect or of Fig. 18 in partially

assenbl ed condi ti g WHEYH 1 @tﬁféﬁv « +El | . tric
front view of a Iat%h usle?ﬁvﬁs?ﬁﬁt e clg‘lgrl %fafa‘blceolnnﬁgié (glrrg&sq?g"v\ﬁgﬁdrgs Us.

15-19; latchingfdrgangément Mu AL M FigO"RY hha 16,0w of anot her

enbodi nent of shi el ded cabl e connec usi ng a shrinkable tube as a

clanp rin§; and Fig. 18 is anFéfplodediiSometas RiGH A o SHBIBIonhettsiValizApOt her
enbodi nent of Flgcabl e conﬁzct or. 15 Det ai I ed Description @%Ot he
Preferred Emsmithenistch embodiment;Fi g. 1 shows general ly the principal
conponents of a cable )
Fig. 19 is an isometric view of the cable connector of Fig. 18 in
partially assembled condition, without a latch;
' Fig. 20 is an isometric front view of a latch used with the cable
10  connectors shown in Figs. 15-19;
Fig. 21 is an exploded isometric view of another embodiment of
shielded cable connector using a shrinkable tube as a clamp ring; and
Fig. 22 is an exploded isometric view of another embodiment of
cable connector.

16 Detailed Description of the Preferred Embodiments

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 éach other and
are held together by tabs 11a and 11a’, that interfit and lock with locking

20 portions 11b and 11b°. In addition, the shields 11 and 11° can include
openings 11c and 11c” that are adapted to receive the latching
protrusiops 17d disposed on opposed outer surfaces of the terminal block
17. Each of tI_i_e shields 11 and 11° includes a cable engaging portion 12
and a pair of opposed openings 13 disposed along an upper edge.

25 Each cohnector 10 includes a strain relief member 15 that

comprises a plate or wall member 18 having a central opening
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connector 10 in accordance with the invention. The connector 10

jncludes mating shields 11 and 11 that internmate with each other and

are held together by tabs 1la and 11a', that interfit and | ock with | ocking
20 portions 11b and 11b'. In addition, the shields 11 and 11' can include

openings 1lc and 1lc' that are adaptec to receive theELaéeméRg_
protrusions 17d di sposed on opposed outer surfaces of “Che ‘term nal bl ock

7. Each ofelaguniiedl i atlrAlld 141 ThE ShatlCFs O £DHAUIAY PHLUAMNL

and a pair of opposed-openings 13 osed

Each conneqlhgs ﬂ@tﬁaswﬁgeﬁteﬁ féhe rE@éiiv@& iﬁftﬁ*egape}éngyab of the SPERI4. S€s a

pl ate or wa menber 18 ng a central openin surrounded

by a ferrul e 14.7HheoRheédri® ARGl indASdSs Q'tﬂfﬁkﬁélémg}tnﬁﬁig‘f)id&@c 17 that ugs 16

that are adapted to be received in the openings 1 t he shi el ds.

The connectpreféfably $9 forsed 89 ?_hh@m? eEllikEomatules prack7d addayc that
preferably is formed by a plurality of Iike nodules 17a, 17b and 17c that

5 are $Snappedsmapmicher otlserwist held gegdtbiertto fonnnihielisiobkack The The

nodul es 17a, b, c are is forned of a suitable dielectric material and each
recei ves a mbdults §¥apb, caredsformediofa suitable dicleptiic materigitamd each
termnals, to which individual conductors of a cable are associ ated.

Ref erri ng tigceivgs apluraign of kentadtciegminals, for exampisyceceptagdout the 10
term nal block 17, the strain relief menber 15 is held in place by the
shiel ds, byterauBals, 60 Which indévidnal sendustorsiof a cable agerassosiatedlg porti ons
11b, 11b' and lugs. 16 extending through the openings 13. In addjtion,

the cable engagili%?feﬁ%ﬁgéPflg-Z,lapWWé‘r&lﬂ shields hé, 1ér Aresecerad abeutithe

1517 Por feriinal black: §F heSsinin gl racnst (B EncR Placa DRIGE such as
L5 o oSSR ety e LS Al .
cabl o b spolbf LR R el aEr SitepRi thitthah the BBBREN 19, 18'=dERBR, 12 2
ferrule 14 ¢ aalayi0 ehgdethPnldhiBbrs £8! pPiterdtty304n@ form of semi-circular

members, encircle the ferrule 14, As shown in Fig. 1a, the terminal block

16 17 forms a plurality of openings 17e, for receiving terminals, such as pins,
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

20 positioned opening is a ferrule 14 that includes a first section 14a and a
reduced diameter section 14b. The piate 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

25 wires within the cable is not sh;)wn. As shown, the outer insulative layer
22 of the cable has been stripped back to reveal the conductive shielding

sheath 24, usually in the form of a wire braid. The strain relief member
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reduced di anmeter section 14b. The plate 18 includes lugs 16 at each

corner. The lugs 16 are preferably canted upwardly. Fig. 3 shows
a cabl.e 20 nmounted on the strain relief nmenber 15. For drawi ng
sinplicity, the group of nutually insulated conductors or 25 wres within
the cable is not shown. As shown, the @uter insulativeg| a4 A 22 of the
cabl e has been stripped back to reveal the conductive shielding sheat h

24, usual | y Hd béen fa?bmileﬂftoath@ ¢£b18NA| fmaiferSéuch thaethefertRIE e4
6 has been appli to the cable in a manner such that the ferrule 14

recei ves t heebeivedete Hraiddd sheath Bnahréldirdingrelationshiptd sectesiis 2aa 14a
and 14b. In addition, a portion of the insulative cover 22 is received over

t he reduced adichidbe rIm@@ditﬁm Tportiab o€ tke gagilagivewoves 22 ikreetivicdeover
shi el ds are di sposed over the ferrule 14 and serve as a st op agai nst

i nsul ati ve dheeed22edAliatrmtpr sgctimmtidib. i Gableehigagingfpartionisni2 of tige 26 i s
di sposed over the assenbly of the ferrule, the cable and the shield parts
12. Wen5t hehieldspane digpesed sveptine &ersule 1¢tand Sarvsi asjafsiop@agai@st ed by
the ring clanps the shiel ding sheath 24, the shield parts 12, and the 10
outer insul ansukatw/@vezﬂ%g i plemping membardnithe fﬂﬁm:ﬁf acqrgnagl@& 26nis |

A grebts Kispesadater the prgemblt oEthe ferrwle, the gF ” heeshibll pagis | 5°
4
coplonti al dihpd r‘” 8 e they %3&2251@ is chmpgesscdghe cf&ﬂm's{ls Stie srertedbye

20. In a fir

the out or | AB6IIAE SiprhBs dhe icking BBBUT R4, he shiekicpAr 8L e <107
24. Theﬁ Saf otter mﬁllﬁﬁvgpco%'ep %fggélﬁsf Ulg férttile tlaev\;h th %%‘?Q as an anvil.

As can be seen in Fig. 3, the reduced diameter portion 14b is provided to
allow for the presence of the portion of the insulative cover 22 that is
. captured beneath the crimp ring 26. _
Fig. 4 illustrates in sequential steps the process for attaching a
15 connector onto a cable 20. In 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 relief member 15 is slid onto the cable, with the

20 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 17c are snapped or

25 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
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portion of the cable. Thereafter, the braid is cut back to an appropriate
length and the strain relief nmenber 15 is slid onto the cable, with the 20
ferrule 14 disposed beneath the braid and preferably a portion of the

outer cover 20. Then each of the individual nodules 17a, 17b and
17c is associ ated with the appropriyate conductors gf ghtg scable. After
the conductors are fixed to the termnals, the no uPes f%a, 17b and

17c are snappgfy 96 is 4hd SHerhe fefrle A SFltHOSE er&eﬁgh@eﬁm& {5 LRl

bl ock. When the nodul es are secured toget%E? , two hal ves of the

shields 11 agRed kubjéted to a eriaRpiag dperBtide® PHEErinlS rif)f 6nKertd @6K 17. In
a final step, the crinp 7

ring 26 is sinwapd f6rdeh® élafip/tite t4nahictibe shiehth bf tRE cabldjRABJutép and is
then subjected to a crinping operation. The crinp ring 26 exerts an

i nwar d f or ceinsulativedayteof thwlustdrvand hheaicabid ehpaginghportionseofaatolr shield

I nsul ative | ayer of the cover and the cabl e engaging portions of each

shi el d 5 5 papartggaimst thehdefmile Ude thdrebyhseainyng thecongector atorthet cablent o
t he cabl e. Referring to Fig. 5 a cable connector 10 is shown
attached to cabl eReferringtq Rig. 1% areablercannsstenid0yissbhown petachetddoceeahle
connector 10 is, received in a mati n_% header connector 30. The header
connect or 3020 in theymanner previgitsly dgseribgdn Thecablegonnecter 3Q isrray of
pins (not shown), 10 that ymate with termnals in the term nal blocks 17.
Fig. 5 furt hﬁcQwec? in B Mating Bsaden eanneqter 30at tie Bgadse cerBeetatothect or 10

Eﬁeﬁrﬁghgffﬁi@ﬁ&sw associated, pit fildCforfind O ahl gty o 5%%@&?%%\?&; at ch

36, i Fi . . b 8 - i

ot ch 4019 nathaEEetE S yeuRngisdn A¥ erBinal BRASA T HEH MifReR, | Gt ent

I‘lﬁc}c %ggd t :/\Silgﬁ&?a{’%' Y lé)l%holfortl%f{:hing thPec%.%‘fé coﬁﬁ@cf&pﬁf t§ ?ﬂ? ?%afig? 3gatch 36
PPOSEd Opent ngs of recerving the canted Tugs 16 of

 ncl udes P . CTo "R .
e Siraln ! SielideRpRnsalor tlOnBARY 36 includdih biRife bf PisSgeway 34

capabilities, atch Is carrred on t

adj acent thef@opaesing the malatha lhs BuTBes 14(H 36 550p0H Pt PRRI Gaoned

to interact with the base 18 of the strain relief nenber 15,

provi de addi hhdnGh .| Bhe e 88 ihahiderda Idekihgdatcio40shal eesilientiyneasages
retention of the lugs in openings 44 and overcones the effects of tol erance

15  with the latching surface or detent 42 formed in side wall 38 of the

header. The upper end of the latch 36 includes two opposed openings 44
for receiving the canted lugs 16 of the strain relief member 15. To provide
additional locking capabilities, a latch hook 46 is carried on the side of
the latch 36 adjacent the connector 10. The latch member 46 is shaped
20 and positioned to interact with the base 18 of the strain relief member 15,
to provide additional latching. Canting the lugs 16 as shown enhances
retention of the lugs in openings 44 and overcomes the effects of tolerance
build-up between the latch and cable connector.
The side wall 32 of header 30 also includes two rows of lateral
25 apertures 96 and 96a spaced vertically from each other (Figs. 5, 7 and
17). The aperture 96a forms along its top edge the previously mentioned

latching surface 42. The apertures 96 and 96a are arranged along a

This Sheet Has Been Replaced

T




buil d-up between the |latch and cabl e connector. The side wall 32
of header 30 also includes two rows of lateral 25 apertures 96 and 96a

spaced vertically from each other (Figs. 5, 7 and 17). The aperture
96a forms along its top edge the previously nentioned | at chi ng surface
42. The apertures 96 and 96a are arranged along a

8 vertical line and extend to operﬁ ng 34. The apeﬁ-tﬁ‘gﬁ'QGa are

y Eipﬁﬁuﬁt:?ng veetical ARE argh SR i eewﬁ‘:ce;?% m%e%n%réﬁf%ﬁﬁ%%a?s?éwe%s g
push The | ociiRg forrfielggse GRS 10 tRRnlR ot sl S e i, %thfe"
i the Taten TR Bl r%ﬁi%lsnthedﬁﬁ@i\%‘%f‘;%ﬁﬁ}f}??gﬁaﬂeﬁﬁﬁgafﬁ%faﬁ h°

removal . spare latf:gg\&'x%&ﬁ Bet 26150 o 85 A GERERH 3B Q? thL 16 O&h?‘xg thf@mphe

top of header i'nserting an el onhgate ooI not sh roug

sl ots 1125( Figeay Sront laﬂéh sﬁﬂﬁc&% tb%leé%eth@%?&ﬂ h&hb@?%ﬂd"éﬂ&\nﬁﬁe

di stal ends of opem ngs 34 1n top or an upper surface of side wall
32. The tool ﬁemmfrﬁ@tnatmﬁéa@exe@@ for exarﬁipl%t i’f”‘ﬁﬁe i12fch Rrlee. 3thasone a

rel ease space forned between side wal of opening 34 and | egs 38 to

nove t he Ioclgpw1é1aboh1s4ﬁeed\@cyfénfmtchhemovaj, | atch surface 42 to rel ease
the | atch nenber. 15 As is later explained, the upper row of openings

96 can receive thdlternatively)latth cemo8abmadyhbe effooted fronmtive tepl of kalier 0
illustrated in Figs. 15-20. Thus, the header 30 with the provision of
a plurality &30 hydnserting a8 clodgate toolQﬁat shewn) thedugh stotedull (Figsed, 7n
systers q%w P de IIE);1 etrhaf%eae}cé axially aligned with the distal ends of openings 34 in the
top or an upper surface of side wall 32. The tool is pushed a sufficient
distance into opening 34 along a release space formed between side walls
of opening 34 and legs 38 to move the locking latch 40 away from the
lIatch surface 42 to release the latch member.
16 - As is later explained, the upper row of openings 96 can receive thé
projection 78 of the connector mounted latch 70 illustrated in Figs. 15-20.
Thus, the header 30 with the provision of a plurality of apertures 96 and
962, can be simultaneously used in systems having either header
mounted latching or connector mounted latching. This reduces tooling
20 costs by providing these alterhative capabilities in the same header part.
It should be noted that in this embodiment, the crimp ring 26 is
spaced from the base plate 18 to provide clearance for the latch hook 46.
The housing of the header 30 may be formed of a dielectric material
or of a suitable conductive material, depending upon shielding
25 'requirements.

Referring to Figs. 6a and 6b, the latch member 36 includes a

plurality of mounting legs 38, each of which has a locking latch 40, as
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mount ed | at ching or connector nounted | atching. This reduces tooling 20
costs by providing these alternative capabilities in the same header part.
It should be noted that in this enbodinent, the crinp ring 26 is

spaced fromthe base plate 18 to provide clearance for the |latch hook 46.
The housing of the header 30 may be forngd of a dielectgcgipfarial

or of a suitable conductive material, depending upon shie dlng 25

requir enent s. previously descritider At f5e 69 Bsﬁé en@ld tﬁBQa&@r 36hAchat«stHenber 36
i ncl udes a plura ity of nDuntlng egs 38, each of which has a | ocking

| atch 40, as openings 44 for receiving lugs 16 and the latching hook 48. The latch 36
previously described. At the opposite end, the latch 36 includes the

openi ngs 44 fmrprafemhlyrﬁgrmwé)yﬂmmmgasuhmpogfIhenk méterile | atch 36

is preferably formed by nolding a suitable polymeric material.

I n operation, as theopetstion;@mthe cableccimeacterilOds mmnﬁednentbaheadcr 30, the
| at chi ng hook 46 engages the exterior shields 11 of the connector,

t her eby déf | ethe lajching haok1Gyengagas the extenior |sbicldsakl of thegonneetag, 5. As
the connector 10 is near its fully mated position, the |atch hook passes
beyond the badierebyelesiecting thie; lamh geneeally tthelsit, 49 viawed innBig. §) chst o
10" opent ngs.the corndepsiY ischemctauly At cagRione e Jaicaypoek ppeses
beyond the back edge of the shield member, thereby allowing the latch to
resile toward the right, and thereby allowing the lugs 16 to enter into the
10 openings 44, to retain connector 10 on header 30. To remove the
connector 10 from the header, the upper end of the latch is moved to the
left so that the latch hook 46 is clear of the shield member and the lugs
16 are no longer positioned in the openings 44.
Fig. 7 illustrates a somewhat rﬁodiﬁed form of the strain relief and
16 latching arrangement illustrated in Fig. 5. In this embodiment, the crimp
ring 26 is made longer so that its bottom edge can engage the plate 18
whereby the base plate 18 functions as a positioning stop for the crimp
ring. In this embodiment, latch 50 is secured in a side wall 32 of the
header 30 in ’ghe same manner as discussed with respect to latch 36. The
20 abutment of the longer crimp ring against base plate 18 leaves less space
for placement of the hook 46 shown in Fig. 5. Consequently, the upper
end of the latch 50 does not carry any latching hook. Rather, retention of
the connector 10 on the housing 30 is effected only by the lugs 16
entering the openings 44 of the latch member (see Figs. 8a and 8b).
25 Referring to Fig. 9, another embodiment of latch member is shown.
In this embodiment, the latch member 60 includes a plurality of latch
fingers 62 and a plurality of latching projections 64. Referring to Figs.10,
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connector 10 fromthe header, the upper end of the latch is noved to the
l.eft so that the latch-hook 46 is clear of the shield nenber and the | ugs

16 are no longer positioned.in the openings 44. _ Fig. 7 .
illustrates a somewhat nodified formof the strain relief and 15 latching
arrangenent illustrated in Fig. 5. 1In Yy s enbodi nment b 194 ring
26 is made longer so that its botton1egge can engage the(ﬁ 4&28

wher eby the begerd atlel48tﬁélm&h<2ﬁ§nﬁ)%r%d3i§éédlﬁ'&u% @Qlllq‘ﬁ ggﬂﬁ; ﬁ{:g&&-

ring. In this enbodinent, latch 50 is secured In a side wa

header 30 in30lna tmnsamarmannaﬁ aélpﬁ@vﬁﬁﬁﬁy‘@ebénbéé RAER rEﬁ’pé@ttt‘éhﬁh’éGlatgl@@s 20

abut ment of the longer crinp ring against” base plate. 18 |'eaves | ess space

. for pl acenenshantineFigsos &kﬁi?hohmthmeﬁlm)dlﬁlen@w&?i?lemtw and €04 PRES
end of the latch 50 does not carry any | atching hoo Rat her, retention of

t he connect olately fingers@2hkatch rophindithedidaicedge onthe biield @néMré of the
entering the openings 44 of the |latch nenber (see Figs. 8a and 8b). 25

Ref errin@ t ocaigector 18noThe emddgditiendnof Bigs! af et difidresrfrom tatvef Figs, 9- | n
this enbodi nent, the | atch nenber 60 includes a plurality of latch

fingers 62 aHeRdypihe eliminatien oflatenfingers 621 This aﬁmng@iigmt aligwlf(i) Elzlgst .
10, a an

| at ch nenberovf?éa'll?l%"eﬁ‘imégl%toé tbﬁpﬁi}@cg&mgﬁ@rmhqused th;othmcabb same

manner as previ ect to the |atches in

Figs. 5 and a7n g?%@ %‘iﬁ% it Weégtr]rf: re gxtend igqthe; gide susfaces Of th%lt ch
fingers 62 Iéﬂl@ﬂiﬁ%ﬁbﬂfjg flpc?e 818" (1:1% §1§j§ce f())r rpgeerg %29 gltematlvesly, I:ertlprally

16 located latch fingers may be deleted, leaving only fingers adjacent the
edges of latch members 60. In these embodiments, the projections 64
comprise the primary means for securing the cable connection 10 to
header 30. The projections 64 enter matching openings 63 in the
adjacent surface of the shield 11 for additionally securing the cable

15  connector 10 into the header 30. Thus, in this version, there are no

- openings for receiving lugs from the strain relief member as in previous
embodiments. This arrangement provides for improved fixing of the
connector 10 in the header 30 under the influence of the force of the cable

_acting on the connector. Usually, the cable exerts a lateral force in either

20 direction of arrow F (Fig. 10), tending to rotate or pull the cable connector
away from the header. In the embodiments of Figs. 5 and 7, the openings
44 and lugs 16 must be sized and located under very close tolerances to
effectively counter such rotation. However, in the f‘igs. 9-14

‘embodiments, the generally cylindrical projections 64 do not require such

25 high tolerance placement to resist such rotation of the connector. A

factor that influences the improved retention of this embodiment is

‘explained in Fig. 10a. Preferably, the longitudinal axis A of each

This Sheet Has Been Replaced

AT

ok - AR I e ® Sme o &

o mrtdos wth e SRRy - O - hhe s 8 £



5 connector 10. The enbodi nent of Figs. 11-14 differs fromthat of Figs.

9- 10a by the elimnation of latch fingers 62. This arrangenent allows
overall size reduction of the cable connector and is used when the cable
and associated strain relief structure extend to the side surfaces of the
shields leaving little or no space for1gingers 62. AItﬁ?ﬂQﬁbﬁ?&y’ centrally
10 located latch fingers may be del eted, |eaving only Trngers adjacent the

edges of | at gh,jBEISR 64 ﬁocaﬂﬁ&dtﬁﬁﬁerc%ﬁgefgﬁggﬁ Ht WhithUREH R ortAbgonal

conprise the prinmary neans for securi e connection 10 to

header 30. Thethy @ireetibAns oé4henighe BRtREIskiE SREALESof SBidld 1hfh which
adj acent surface of the shield 11 for additionally securing the cable 15

connect or 10openiingt 6@ id émdieed 3By dimidng ithe tptbjections 64, tHe\prdieétionso
openings for receiving lugs fromthe strain relief nmenber as in previous
enbodi ment s. réliably entemtissrepenitgsvb 3l edtliout thypneesd do tighthyotolérdrdve the
connector 10 in the header 30 under the influence of the force of the cable
acting ord t hiocationsafdhe projedtions 64@amhbpeningsrd3d. Theataartiahg Eoseretialhy
either 20 direction of arrow F (Fig. 10), tending to rotate or pull the
cabl e connecalsorbs thegffgets of anyhioleraagerbuildrupse Thisoisi scehecawse thes. 5
and 7, the openi ggs 4 and lugs 16 nmust be sized and | ocated under
very cl ose t‘g"?-‘étle néRkRex gnd loweg qesaf\the rgigationscean ngege sdeepRéver

in the Figs. 9-14 enbodi nents,. the general ly cyl,.ndrjcal projections
64 do not r niggs fabrarypgpqsitiens o r&f&@@ﬁé&%@@ﬁ@ rgpcgﬁ' 8Fot ati on

hi s enbodi ment 148 shown b FIE 1A, Wi et S BCmicPpHRPSHRN 6% Bngi ¢ uai nal
it o | i oprabiy gl in s BBl el SRR miidfley FBREME of (ho”
. vhi ol _ i B0 I BT of

The. proj ot i Bie BICERES il hdjacent ARG thoRES, WY St 14 988, "0

w thout the neasd o4l {IbLYsiHe!RASEOf O nibudEZ1ELD8 S robRIdH Biteeh] ons

64 and openi ngs 63. The canting essent bsor bs fects o
any tol er anqgngitidinaig pxﬂ&hdingsgr‘é@v@qu&@gﬂét?with slot8 Nt1rforBRaT afflle | ower

surfaces of the projections can engage edges o openi ngs 63 at
varyi ng posidisedlseray f tiie leticht meeiyerv60le Thel @roanes lldngeovide additional
15 clearance and guidance for a removal tool (not shdwn), as previously
mentioned, that is inserted from the top of the header 30, into openings
34 (Figs. 5 and 7) as a means for removing the latch member 60 from a
header.
Also, as shown the crimp ring 26" is of a hexagonal form rather
20 than a cylindrical form of previous embodiments (Fig. 10). The hexagonal
ferrule centers in the assembly tooling more readily and provides more
space at the back edge of the shield for latches.

Fig. 15 illustrates a latch 70 that is mounted on the cable
connector, rather than on the header. In this embodiment, the latch 70
25 includes a body member 72 that includes at one end a finger engaging
portion 74. At the other end there is disposed a plurality of latching

fingers 76, each of which carries a latching projection 78. Intermediate
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As 'shown in Fig. 12, the spacing P between projections 64 is 10 preferably
equal to the grid pitch of the cannector nodule. Hence the | at ch
menbers can straddl e adj acent header nodul es. As shown in Figs. 13
and 14, the outside surface of each nounting leg 38 is provided with a

| ongi t udi nal | y extending groove 114 al gned w th sl otsEi._lé,l-}@érred at the
distal end of the latch nenber 60. The 'grooves 114 provide additional

cl earance ag ﬁ e St d 86 : e%fgfggfﬁﬁéd@eéﬁ ugleghﬁg%gbn% ﬁ{:&‘ib‘?ié%

ment i oned, IS 1 nser Into op

34 (Figs. 5tarfamix)ta&Sbenﬂﬁfg1§fﬂ‘rwb6 C“#gflﬁs l&i@&d{ﬁﬁ?ﬁmﬁoo&mma

header . as shown t ring I's of a hexagonal

form rather raGeﬁéeasida thlé body IMaﬁ%ﬂ@ﬁo@ﬁﬁngqslat@squﬁﬁgts‘écﬁﬁr@ 10) .

The hexagonal ferrule centers in the assembl y tooling nore readily and
provi des noilags 84 positioned! theh€omaTheet@ming pRite fazeisjsédﬁrehairﬁbﬁﬁody

Fig. 15 illustrates a latch 70 that is nounted on the cab connect or,
rat her tHan 7nthfoegheditdng Hingehsectiorb 86l MEiné latchamesitr 7@ alp inuthddes a
body menber 72 that includes at one end a finger engaging portion 74.
At the ot her Bridrumemember88 masgdng stepped istiyfacks|90.chi ng fingers 76,
each of which carries a latching projection 78. Internediate

12 t he endReferring to fig. 178- a datghrmenher T0iis kaewred entoa @blethat s
desi gned to facilitate bending of the body 78 along its I ong| t udi nal
axis. On a connectqn k9 iy megas afrkeyoways 92 f%quegl anensxé?ﬁh k.82

2 g\c/iupgdsg(r:];J @%&}ﬁ?mﬁg tne’ secum?é’ lllgtsI g‘qeigté t&?r f:ey ngpseﬁr? the at%hp}@t e 82is

10 retained on the cable connector.

Referring to Fig. 17, as the cable connector 10 is inserted into

header 30, the fingers 76 enter iﬂto longitudinally extending openings 34
in the top of the side wall 32. The latch protrusions 78 enter into
openings 96 in the side wall, and latch against the side walls of the

15 openings 96, thereby securing the cable connector onto the header. In
order to separate the cable connector from the header, a force is applied
to the finger .engagfng portion 74 of the latch. The step 90 (Fig.11) acts as
a fulcrum against the back edge 98 of the shield 11. As a result, the latch
body 72 flexes outwardly in the region of the bendable area 80. Outward

20 flexure of the bendable area 80 results in rotation of the bottom portion of
the latch member 72 about the hinge 86, thereby causing the fingers 76
to be moved inwardly, retracting the latch projections 78 from the
openings 96. In this condiﬁoﬁ, the cable connector 10 is free to be
withdrawn from the header 30.

25 Fig. 18 shows another embodiment of a cable connector generally
along the lines of that previously described with respect to Figs. 15

through 17. However, in this embodiment, the latch 100 is mounted on
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5 72 t hrough "living hinge section 86. The |atch nmenber 72 al so includes

a ful crum nmenber 88 carrying stepped surfaces 90. Referring to
Fig. 16, a latch nmenber 70 is secured onto a cable connector 10 by
nmeans of key ways 92 forned in one of the shields 11. By inserting the
securing lugs 84 into the key ways 92, %he latch 70 is 10 retained on the
cabl e connector. Referring ¥® Fig. 17, as t -84 4 connect or

o M L By B
Ia';)f:g 28%2(3:% tehe tS| e vvadﬁ?‘s oP @lr?e? IE?S gge 'nglée? 1C r %IE)%/ %E"g?’?‘ﬁ’@lt he
ggnnect or fr ot%bt g ﬁég%gf ?ﬁgﬁfé?rg?}}sse da?ofplln:aré‘gahai 9“5‘?@%??}?6%%@8@%@ ng
D0ai not. e Each aipesy SCSPRLEHeERE pifd es FobrySlrhcfire that Breys” ™

body 72 f BexahrougMaidl of e $iRId AR, Hr EREMBRIRIER F1 S0P Thoddiing ifle2

fl exure of the bendable area 80 resulté inr 0 om p

of t he lhafc bOO®HterthéZoitttot. Nen the 9Bu S@atdd efdovisfnti figst he

fingers 76 to be noved inwardly, retracting the l'atch proj ections 78
fromthe stopduire gengfrisésigemeraliyonahiaped. orl dévetall ifoa AfiREGhe MY si S
free to be wi t hdrawn fromthe header 30. 25 Fig. 18 shows
anot her enbodiOfenfsdluatresed én cBignd®, dhe gnembers 104 exteatobgotigh dperdags|
that previously described with respect to Figs. 15 t hrough 17.
However, in tidOsinctpahialdtll the 1atch 100 is nounted on

13 he cabl e cqonnector_in a different fashion. In this enbodinment, as
in Wevi ous é%ﬁmwmsfﬁgtﬂ@,m&mb member 10Q irclpdgsedfingent t he

term nal engaging portion 74", a reduced thickness, bendable portion 80 and latch

fingers 76 carrying latching elements 78, as previously described with
reference to the Fig. 13 embodiment. The latch also includes a mounting
plate 102 secured onto the latch body by a “living hinge” portion 108, also
15  as previously described. A laterally extending dovetail groove 106 is
formed on the mounting plate 102. The groove 106 is sized and shaped to
be fitted over the dovetail shaped mounting members 104 by a transverse
sliding movement of the plate 102 over the mounting members 104. The
groove 106 and mounting members 104 are configured and sized so that
20 there is a substantial friction fit between the members 104 and the groove
106 to retain the latch 100 in place. The latch also includes, as in
previous embodiments, the fulcrum member 108 with step 90. The step
90 co-acts with the back edge of the shield 98, as previously described
with respect to the embodiment of Fig. 13. The latch 100 and the latch 70
25  are preferably formed as a one piece molding of a thermo- plastic
material. The latch 100 operates in essentially the same fashion as the

latch 70, to retract the latching elements 78 of the latch fingers 76 from
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bl.ock 17, that can be conprised of individual nodules 17a, 17b and 17c

as previously described. The nodul es carry structure that extends 5

t hrough one of the shield halves, for exanple, shield 11', for nounting the
| atch 100 onto the connector. In the illustrated enbodinent, this

structure conprises generally T-shaped4gr dovetail nourgj.gg7ggbers

104. As illustrated in Fig. 19, the nenbers 104 extend through openings

110 in the shiglgdmiént withllatching AGrfabeyVin amhbtithg RéaddrieThad i) appibag 100
i ncludes a finger engagi ng portion 74', a reduced thickness, ‘bendabl e
portion 80" aferdealicécted towardadiesshield s pwitign 7 chuses ehtvard SexGre 66
previously described with reference to the Fig. 13 enbodi nent. The

| at'ch al so ibendalss pontimmn80nthereby qahestimg the Istetufingersii® to fbe tedtadtedody
by a "living hinge portion 108, also 15 as previously described. A

| at eral | y exinethit diredtiontafithegshielde 106 is formed on the nounting
plate 102. The groove 106 is sized and shaped to be fitted over the
dovet ai | Sshaped nibignilnehowesisamedifier form of cahis/eorrector thet rampyises\@nent
of the plate 102 over the npunting nmenbers 104. T groove 106 and

o unt T nh oSBTy AL s ot S GNESG iay tendiiaithab ate Haped eather
e el LR L b L0010 0 ey 10 1
|rorete\6/1: gu:[s gn‘\f,\;h%?i rrem.sslthe f.ul Cr.um_nenbe }8? i th ep’ 90, T SasSte
50°co-act s WTLERLABLEAS: R EE fhis g@‘,a%cﬁbmmﬁgq@ ﬁﬁg’@g’f’bﬁd

] i Lg. . 0 70
b o oo kink eSS forfled bl orbtisH s Yitacksy TS KEDRE *1 C

re > Ot . o™ prstic
St o 500 | BRehbal I SPRA R IR holes g SRTR IR AR, Y
iﬁm i ngengmaﬁm& tdValiBw S ritindt hodER st Be PRIy BaReREd id RRE shield

>

halves. For example, the keying members 126 on the right hand side of
the términal quules in Fig. 21 are circular and are shaped and sized to
fit closely within like shaped openings 124 in shield part 11°.

15  Corresponding keying members (nbw shown) on the opposite edge of the
terminal modules are another shape, for example, a rectangular shape
that mat;:hes with a recténgular opening 122 in the shield part 11. In
order to lessen EMI radiation from the connector, all of the elements that
extend through openings in the shields, such as guidance members 130

20 and keying members 126 fit closely within associated openings 124, such
as openings 124, 131 and 130, fespectively, in the shield.

To further enhance EMI shielding, the shield parts 11, 11” shown in
Fig. 21 include side shielding members 120 that form part of the strain
relief structure. The members 120 are preferably formed integrally with

25 the shields and extend upwardly to provide additional shielding at the top
end of the connector. The shielding members 120 also contribute to the

mechanical strength at the interface between the cable and the connector.
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a force directed toward the shield to portion 74 causes outward fl exure of
bendabl e portion 80, thereby causing the latch fingers 76 to be retracted
in the direction of the shield. 5 Fig. 21 shows a nodified form of
cabl e connector that conprises a plurality of term nal block nodules 1
17a, b and c, that are joined together 5 as in prevEgrgﬁﬁgafdlnents In
order to provide for proper assenbly 1 the term es within

the shields 11 a rr%lﬁ'] formed on
opposite side su?ﬁaces eyl h elgﬁa\fﬁg%mﬁ%%tng?g&cm erejésn |y shaped
on opposi t e sHrilggatle th'lﬁ:léﬁé[&ﬂ@ﬂlt for exﬂﬁ&ﬂé efo}ﬁxea' oo/ Hel e sh?frﬂldf'lﬁé modul es

to be properly oriented in the shi'eld hal ves. For exanple e keying
menbers 126 pylyinee. ThaiMis berghgdmiénQfthe straihh@liet hiemdkr M50 gfildr fol 9- 21
are circular and are shaped and sizéd to fit closely within |ike
shaped openithgs préviouslys Hestribedahdlislassboiated Witk RB8 dihieldkpaited Imafier s
(now shown) on the opposite edge of the term nal nodul es are anot her
shape, fbr eXdnnlthe sameahangetaHehewee, in thistdiabodirhenhtsthe ¢langping
rectangul ar opening 122 in the shield part 11. In order to | essen EM

radi ati on fmembes 2orisqiaced oxert thed mdmbetrse i rard 1B6tand themshendkt tor ough
openings in the shields, such as guidance nmenbers 130 20 and keyi ng nenbers
126 fit cl oseegtepm ﬁnwaadbfodirgc@d mprmvelﬁwce agamst the @tsaupéﬁm?fgs 124,

131 and 130, re pectlv ,. 1n the shield further enhance EM

shi el di ng, Felay ¢lamping theshicld and sh@t@ Iagyers pEfhrigablege

shi el di ng nenbers 20that f.or art of the strain relief structure.
The menber s 288¢Psk ?@PH?&%‘F%BW integrally with 25 the shields and

d dl dd hield h d of th
g)c()tnﬁgct [I'heysli?éﬁrov' ﬁ‘éﬁﬂ%’bé ﬁ@%blgf@éwquﬁlﬁttga@gt@ﬁ@ 22,% c(r)\anitcgl
t th t ¢ b
trenath ¢ il AR AR
Shr ! kbl & akBeash TEcci i yRIPPRL o1 ShEdRlrAchisgs MpeRab e
that pr cvi ONRefIRHE Lhiffectith vﬁtmﬁeer:ﬁ;]&ﬁnv&nta flitiStshed i A .@-.111% and
5 11' in the sane manner. However I'S enbodi ment, the cfanping
menber 26 i ywidragedpenigd B8 dfeBmedlia aiklof Btk aREkIE fiﬁw hrunkn tBis

15 embodiment, the base plate 18 of the strain relief member 15 includes

additional shielding structure for creating an electrical shield beneath the
openings 63, to further enhance EMI shielding properties. As shown, the
additional shielding structure comprise a downwardly extending wall 19
with a lip 21 formed along an edge thereof. The lip is positioned to bear

20 against the inner surface of shield 11° below the row of holes 63. This
structure provides a relief space adjacent the opening 63 to allow
entrance of the projections 64, yet provides a shield around the openings
63. Preferably, the base member 18, depending shield 19 and lip 21 are
formed integrally, for example, by casting.

25 It should be noted that the width of the latch member illustrated in
all of the embodiments discussed above can be made to match the overall

width of the cable connector 10. Thus, if the cable connector comprises
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create an inwardly directed conpressive force against the strain relief
nmenber 15, thereby clanping the shield and sheath | ayers of the cable

agai nst the strain relief nmenber. 10 In the enbodi nent of cable
connector illustrated in Fig. 22, the basic parts of this connector
systemare simlar to that previously described ig | ction with
Fig. 21. This construction is especi al I19 usef ul w%e@zﬁact lon with

Formed 1 n onpbor Ui it 116Gy aibdifs gne wilfR'f BodRRH tpEr
plate 18 of ﬁiﬁﬁe%ré’éd@mﬁﬂdq%fte qﬁg%%‘a?%%brge n%tﬁieaddi tional shielding

structure for creating an electrica neat openi ngs 63,

to further enhancphd&Mregbir embddimepes b ddi ti onal
shiel ding structure cgr?%r irfsée a domnv\gr%P;eégfgﬁgﬁgm}lﬁ?‘gvanmgﬁdth alip

21 forned alQogxiabcablEs tehel RVbe sbitewhdat sSEPESHIANLth 1orgeedizes?On agai nst
the inner surface of shield 11' below the row of holes 63.” This

struct ur & pradditien, an meanhgfappiivationd) dherd istvery dhmited spasetfor thé eable to
entrance of the projections 64, yet provides a shield around the openings
63. Pref er altbend.t Thebadactorsiplace Strodgpiemands on thalstraimnelidfi pet@feear the
formed integrally, for exanple, by casting. 25 It should be noted
that the wi manmctohenﬂdﬁmahiﬁbﬁly providingactpanate straimréliaffort amvil
enbodi nents di scussed above can be nmade to match the overall wi dt h of
the cabl e cdRgEMhes; that can e assodiatedcwithdhesratie Mriorctongrimning,

16 only one of, t termpal bl ock nodules the width of the latch
menber is improygdeanle setentamsesithe narrower cabl e connector.

The for 980! ng emﬁf&g‘éﬂt ﬁy 2-8%'(1?& T&%lgé (t)tqgf énggé/e%ntth%ggtsréin relief

structure, more secure latching results. By configuring the strain relief

member to receive a portion of the insulative cover of the cable, additional
improvements in the strain relief are realized. In addition, space required
for the latching mechanism is minimized. '

15 While the present invention has been described in connection with
the preferréed embodiments of the various figures, it is to be understood
that other similar embodiments may be used or modifications and
additions may be made to thé described embodiment for performing the
same function of the present invention without deviating thefefrom.

20 Therefore, the present invention should not be limited to any single
embodiment, but rather coﬁstrued in breadth and scope in accordance

with the recitation of the appended claims.
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Coaxi al cables tend to be sonewhat stiff, especially in larger sizes. In
5 addition, Tn nmany appiications, there is very limte# space for the cable

to ben , pl ace strong demands on the strain relief
bet ween t he m aﬂﬂl ﬁﬂ!mﬂd the cable. By providing a separate strain
relief or anvi¥ er, that can P associated wi Eb-8h&d 8able prior

to crinping, | nproved cable retention results. 10 Furt her,

by providing |atching that engages the str@laims| | ef structure, nore
secure latching results. onfiguring the strain relief menber to

receive a poWﬁ&T ﬁgﬂﬁ-tlve cover of the cable, additional

| nprovenents_in the st re lef are realized. In addition, space required
for the |atching ﬁeﬂﬁ&‘&éﬁ??@ erRONNECLRE COMPTISING: \ij | e t he pr esent

i nvention has been descri onnecti on the preferred .
enbodi ments of thé %‘Bﬁggﬁﬁwéﬁc?‘f’m%ﬁg%%%@ for inteymgting ner

simlar od| nts nma e us or nodifications and addi tions nmay be
made to t Iaer@d‘ t for performng the same function of
t he pr esent | nvent| tho VI at, her efrom The ef or.e

present invention® sﬁaﬁ el SRy g itng S oRions, e

rat her const éi‘?r&u{ dth and scope in accordance with the
recitationo eapp ed cl ai ns.

Cl ai nms VHAT %E%)cr ;:ﬁm
conpri si ng: b'%e% rb% ﬁ% I'Pégf(b or Bpgg%ﬁ@%ﬁ%ﬂé%ﬁ%@[&%%%er
termnal for k&R Trel8f member comprising an end wall having an opening

10 therein and a ferrule aligned with the opening; and

a clamp for clamping a portion of the cable onto the ferrule.

2. A connector as in claim 1, wherein the clamping member comprises

a crimp ring.

15
3. A connector as in claim 1, wherein the terminal block comprises a
body formed of an assembly of substantially similar modules with means
for holding the modules together.

20 4. A connector as in claim 1 wherein the shield member comprises

mateable parts with means for securing the mateable parts together and
wherein the strain relief member includes mounting means engageable by
the shield members for retaining the strain relief member on the shield
member upon mating engagement of the mateable parts.

25
'5. A connector as in claim 4, wherein the mateable parts of the shield

member include cable engaging portions disposed over the ferrule and the
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separate strain relief nenber nountable on the shield nenber, t he
strain relief menber conprising an end wall having an opening 10 therein
and a ferrule aligned with the opening; Hhd ELeSHiAT or
clanping a portion _of the cable onto the ferrule. 2 A connect or

as in clai m1¢lagaRAsadapied 4o sapeing therdable eogpgingportions andrdlamp saigl 15

3. A connector..,as in ¢laiml erein the term nal bl ock conprises a
body f or nmed oPO%tFP%%%ﬁﬁ?V@F@ antially similar nmodul es with neans
for hol ding the nodul es together. 20 4. A connector as in claim1l
wherein the shield nenber conprises . mat eabl e parts with neans for
securing the teapl e,parts togethet apﬁc‘i‘ ' ~wherein the strain relief
member i ncl udgg fA0G CRBRRSII RS YL Sl By Whereln the cHMP figiher s f or
retainingdhe_;st.raln,relief nmenber on the shield menber upon nmati ng
engagerrent‘f"-’t ofsﬁ*ggﬁ@%abl e parts. 25 5. A connector as in claim4,
wherein the mateabl e parts of the shield menber include cable

engagi ng portions di sposed over the ferrule and the

18 I ' ' b | ng ' I
B0 oo b AGBELRARIAYE Lnra kel OBl HAPR A °L 0
claim?2, whergifinkhsicrinpe ring is 5 shrinkable. '

10 8. A cable connector as in claim 1, wherein the shield member has at
least one opening therein and the strain relief member includes a portion

for electrically shielding said opening.

9. A cable assembly comprising:
15 a cable having a plurality of mutual insulated conductors and an
electrically conducting sheath surrounding the conductors; and
a connector mounted on the cable, the connector cdmprising:
a terminal block for receiving at least one 'terminal for intermating
with a.matir;g terminal and for being electrically connected to at least one
20 of said conductors;
a shield member for substantially surrounding side portions of the
terminal block;
a separate strain relief member mountable on the shield member,
the strain relief member comprising an end wall having an opening
25 therein for receiving the conductors and a ferruie aligned with the opening
for receiving the shiélding sheath; and a clamp for clamping the sheath

on the ferrule.
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7. A cable connector as imcrairm6, wherein the crinp ring i s heat
shri nkabl e. 10”“’"”"“" m igqpnnector as in claim1l,_wherein the shield
menber has at | m ,ﬁmﬁl ng therein and the strain relief nmenber

includes a portiod © ' f'r selectrically shielding said opening. 9.
A cabl e assenbly conprising: 15 19a cabl e havi ng BL#E174aAi ty of

mut ual 1 nsul ated conductors and an el ectrically conducting sheath
surroundi ng t @, coAdutinsctor asdn claim 9, wherein €he _RExhpin Ber ebmipieses
cabl e, the connector conprising: a termnal block for receiving
at | east one aerimpatingor internmating with a mating term nal and for

being electrically connected to at |east one 20 of saird conductors;
a shield nmenber for substantially surrounding side portions of the
term nal bl ock; a separate strain relief nmenber nountable on
t he shiel d nebber,A connecter 8s iniclaimeDj, sthereirbthe tempinaliblgckroamplrises b
havi ng an opening 25 therein for receiving the conductors and a ferrule

al i gned wi h body &raned@f an assembly efsubstantidily simitdmimoghdes atith meahs

clanp for clarrpggﬁ t he sheath on the ferrule.
19 10. Aoghpidingthesoedules dpgetherwherein t he cl anpi ng menber
conpri ses a crinp ring.

12. A connector as in claim 9, wherein the shield member comprises

mateable parts with means for securing the mateable parts together and
10  wherein the strain relief member includes mounting means engageable by

the shield members for retaining the strain relief member on the shield

member upon mating engagement of the mateable parts.

13. A connector as in claim 9, wherein the mateable parts of the shield
15 member include cable engaging portions disposed over the ferrule and the
clamp is adapted to receive the cable engaging portions and clamp said

portions against the ferrule.

14. A method for assembling a connector on a cable having a plurality
20 of mutually insulated conductors and an electrically conductive sheath
surrounding the conductors comprising the steps of:
placing a clamp member over a portion of the sheath;
positioning a strain relief member having a ferrule over the
conductors and' in a position to receive the sheath on an outer surface of
25 the ferrule;
mounting a body on the cable to receive the conductors and |

electrically associate the conductors to terminals carried by the body;
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11. A connector as in claim9, wher m nal bl ock conprises a 5
body formed of an assenbl Mf i milﬁ i lﬁ‘l | ar nodul es with nmeans
for hol di ng the nodul es togeth connector as in claim?,
wherein the shield nmenber conpri ses mat eabl e parts with neans for
securing the nmateabl e parts together ampg 10 wherein thELg178 A relief
menber includes nounting neans engageabl e by the shield nenbers for
retaining th@pplﬁrﬁﬂg@ ¢letirééalnehitbRl n¥inbéeos thelbdy to substeitialbe sufiund
engagenent of t mat eabl e parts. 13. A connector as in claim?9,
wherein the tteé botlyambehgagé whtle thdisetain Ieliefmrember; raridide cabl e engagi ng
portions di sposed over the ferrule and the clanp is adapted to receive
t he cabl e engagi nplaoing ithe clamg oterrthesferriile and potivating thgalasip tdelamp
ferrule. 14. A nethod for assenbling a connector on a cable having a
plurality 20the sheathapbhythierfentuleed conductors and an electrically
conductive sheath surroundi ng the conductors conprising the steps of:
pl aci ng ® cl anp menber over a portion of the sheath; posi tioni ng
a strain relief menber, having a ferrule over_the conductors and |n a
position to Faceifanethod psdnirlaim i, andfuther semprisipg t?’L"v"r@““'l:’é?r Rlpging

nmounting a bo on the cable to recei e conductors,_a
el ectricall ycagél&ﬁﬂgﬁ%ng IP@’E‘BHELR& § lﬁl&lwlﬂ%qsso‘f%rﬁhiee%‘m I‘I‘Q“H'Gmf

20 app| a e ectrl sh| n t he .bo to subst.anty al Ly
sur r ound the &g%d’;a%ﬁ’ g?‘ﬁg Fﬂg’f‘%‘ﬂ ?F&é% 1€ld

pl aci ng the cla over rrule and - actlvatlngthe clarrpto clanmp

t he sheath oweﬂqﬁ ‘?BPrtHFge"@ 15. A nmethod as in claim14, and further
conpri S|1 the step of placing cabl e engagi ng portions of the shield
menbers Over the .sheath, whereby the clanp clanps the sheath and the

cabl e engagi {yy POX trh@fitoPhctdfiff't6'dlaim 14, wherein the cable includes an

outer sheath and wherein the step of positioning the strain relief member

includes placing a portion of the ferrule in underlying relationship with
the outer sheath.
15
17. A cable interconnection comprising:
a header connector for mounting on a circuit substrate, the header
connector including a latch. member extending therefrom;
a cable connector havin;g a mating end intermateable with the
20 header connector and a cable end for receiving a cable, the cable
connector having a cable strain relief member associated therewith at the
cable receiving ends; and
wherein the cable strain relief member includes a latching portion
and the latch member comprises means for engaging said latching

25 portion.
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menber on the ferrute—106 16. A nethod according to claim14, wherein

t he cabl e incI i er sheath and wherein the step of positioning
the strain reI Hﬁmﬂ“’"ﬂv””ﬁmll ncl udes placing a portion of the ferrule in
54 |pH s *

underlying relatiens t he outer sheath. 15 17. A cable

I nt erconnection conpri si ng: a header conneéf__%c'mo‘{ nmounting on a
circuit substrate, the header connector including a Iatch rrenber
extending ghere hffiterconnection Sirf 8kl Rk gr €nd

i nt er mat eab?e WIAth the 2 hlga erlconn@cgg’r%%d&gl ngb;%ﬂggc or recel ving a
cabl e, thejfalilies a shiekP ﬁibﬁﬁb@f fd}ayﬂdmmgcaééﬁm?au rsméldﬁﬁ% hfld tH'§®4in

associ ated therewith at the cabl e receiving ends

wher ei n t heelfefthenterahludds @fmmﬁrﬁﬁg g bt desudtih @ ttheistehif Ofeliepn
and the | atch nenber conprises means Tor engaging said |atching 25

portion. member on the shield member, said lu% comprising siid latchidg. An

I nterconnection as in claim17, wherein the cable connector I ncl udes a
shi el d Srenpertiéms. provi di ng el ectrical shielding and the strain

relief menber includes a nounting lug for nounting the strain relief

nmenber on the shield menber, said lug conprising said latching 5

portions. 19. An i nterconnect lon as in claim18, wherein the latch
nmenber 19j ncfndatercoanection aeierlgimgl8 hwherngn mcelaégly me@besbl e
connector js - secured to the header connector. 20. A cable

connect or Ekﬂ%ﬁ?%if%fns or receiving she dug; W, T‘Eil’ibélke F@Pler%‘b@"?ﬁtﬁﬁl%tt | east
one termnal for, inter with a mating termnal; a
shi el d menBRFULEGy é"rﬁjﬁg@a%lgc‘?ré%%‘imﬁ' portion of the term nal 15 bl ock;

a | atch, nmenber; a latch nmenber nmounting neans for nounting the
| at ch nber on :

20. A cable connector comprising: _
a terminal block for receiving at least one terminal for intermating
with a mating terminal;
a shield member surrounding at least a portion of the terminal
15 block; |
a latch member;
a latch member mounting means for mounting the lafch member on

the connector in overlying relationship with respect to the shield.

20 21. A cable connector as in claim 20, wherein the mounting means

comprises at least one member for mounting the latch on the shield.

22. A cable connector as in claim 20, whereinh the mounting means
comprises at least one member for mounting the latch member on the

25 terminal block.
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t he connect or i movertying—+relationship wwth respect to the shield. 20

21. A cabl e conpEm: _ ' I m20, wherein the nownati ng neans
conpri ses at I@Hﬁmm‘m@e’ﬂ Eor nounting the latch on the shield.

22. A cabl e conmectort as | i m 20, wherein the nounting nmeans
conprises at |east one nenber for nowyyting the latch gprggig RN the 25
term nal bl ock. 2 23. A

cabl e connggt or A3GaHIR cohnettcilas Yﬁ'%I@thbb%ﬂé&ﬁPtH@}?l@h membernc! udes a

first structure defining a fulcrumfor co-acting wth a portion of
the shi el dincludes a?first sirGefire ddiagtPfuldpuinfos! Y-tting Wiﬂ‘i’rza‘gpé‘r&ld‘r? ofatch

I ncl udes a second structure defrning a fulcrum cabl e
connect or ¢ige Khigliai m 22, wherein the |latch nenber is el ongat ed and
has a first end adapted to receive an unlatching force, a 10 second end
opposed to the first end, a latching el enent disposed at the second
end, and the first and second ful crum structures are internedi ate t he
first dnd 2d4cond eahle conmectdryasriry etaint 22 wihiezein thst latol inclhvedes a he

shield effects novenent of the |atching nmenber toward the shield. 15 26.
A housi ng seeondh strugitire ggfining adederumonpri si ng: a base adapted
to receive electrical contacts extending in a mating direction;

a first side wall extending fromthe base generally in the mating
ext ondi ng #5om & GHLE SPUBRANER 23 i claint 23, BHATEI 1o BSCHBEMAR 18nd of t he
e 1 ctongate g R Bl U BB e MR RSRORAE o0 L "
lat chipg dgécetﬂ'}d Eﬂdt%&%ﬁsﬁg&%ﬁrﬁoﬁd,i & fheighfﬁé’\@fe%ér?tedisposed at the

second end, and the first and second fulcrum structures are intermediate

the first and second ends, whereby movement of the first end toward the

shield effects movement of the latching member toward the shield.

15 26. A housing for an electrical connector comprising: _
a base adapted to receive electrical contacts extending in a mating
direction;
a first side wall extending from the base generally in the mating
direction of the contacts;
20 a passageway in the side wall extending from a distal end of the
side wall to a proximal end of the side wall;
a first latching detent in the passageway positioned toward the
distal end of the passageway; and
a second latching detent in the passageway positioned toward the

25 proximal end of the passageway.

L
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25 pf oximal end of the passageway.

23 21 e A NQLS ¥n claim 26, wherein the first and second
detents arH“L“ ‘ nm Eﬂﬂ t openi ngs extending froma side surface of the
¢ L apa 5 28. A housing as in claim26, wherein

wal | into way.
the base is substantially planar 23and t he side \A@ﬂ_ ,? nds
substantially orthogonally to the basée al ong one edge er eof .

29. A housizg ass Hdusiag Bs3f il Ja)Wilkeis R st BAdSRREA ethie atel | 10

i n opposed rel ati extending rn a direction

substanti al oy 6 bpenitzsSékidnlding froth $site! ééxrgace of %hf?‘@allﬁn@@ Yaeng for an

el ectrical connector conpri sing: ase adapted to receive

el ectrical wayextending in a mating 15 direction; a side
wal | extending fromthe base, generally in the mating direction of the
contacts and having a proxi mal end adjacent the base and a distal end
spaced fromthe base; a passageway in the side wall extending
gener al By i28.saiAl hoatsimg a8dn claire @6, wherein the base ia sulistantiallpglamarint abl e
on the side wall, the latch nenber having a nounting portion adapted
to be receiamd the sidewallsextgudsysubsaiantially artkagorially tor thmﬁapc albngongt end
beyond the distal end of the side wall; a | ocki ng nenber on the
mount i ng podgeotheseof.he | atch nenber and 25 a detent in the passageway for
cooperating with the | ocking nenber to hol d the | atch nmenber on the
side wall; and

29. A housing as in claim 28, and further comprising a second side wall
10 in opposed relation to said side wall and extending in a direction

substantially parallel to said first side wall.

30. A housing for an electrical connector comprising:
a base adapted to receive electrical contacts extending in a mating
15  direction; | |
a side wall extending from the base, generally in the mating
direction of the contacts and having a proximal end adjacent the base and
a distal end spaced from the base;
a passageway in the side wall extending generally in said mating
20 direction;
a latch member mountable on the side wall, the latch member
having a mounting portion adapted to be received in the passageway and
a latching arm adapted to extend beyond the distal end of the side wall;
a locking membér on the mounting portion of the latch member and
25 adetent in the passageway for cooperating with the locking member to

hold the latch member on the side wall; and
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24 _. a release associated wth the passageway for allow ng

passage of | isek TR for releasing the w&cki ng nenber fromthe
detent. SHmWﬂmmgﬂgEMn claim 30, wherein the rel ease space
conprises an 5 bpeni ng g froma side surface of the side wall to
t he passageway. 32. A housing @ in claim31, wWektdi?d Ahe detent is
| ocated at an i ntersection of the rel ease space with the passageway.
10 33. A housi%gelease spacgiansgoiated avith the passsgewsy fopatlowing pdspage t o
receive a portion of the |atch nenber to effect rel ease of the | ocking
menber f r ot & Eclgase member for releasing theslosking membesifraraghevdatent.n t he

rel ease space is adapted to 15 receive at |least a part of the nmounting
portion of the | atch nenber. 35. A housing as in claim34, wherein

the rel eas acg,conprises, an ., openi.ng.in the side wall extending to
t he passagm. gh?é{%%.gaﬁlﬁo?r}??rﬁgg%swﬁﬁr%nghﬁ\ ASEHIRAGCCRPTISEP ik e
space i gcl . . Opgni ng an_an er. surf.ace t side wal |,
V\Eer ebyga t o%u@gne’%%ndméj Frlo& gTstlgﬁ "sil"ﬁ?%pet ‘Plfeé*ee? s‘@gﬁ ﬁ‘aggefﬂacﬁ?figﬁYV&Yupper
surface, to effect renoval of the latch nenber.

32. A housing as in claim 31, wherein the detent is located at an

intersection of the release space with the passageway.

10 33. A housing as in claim 30, wherein the release space is adapted to
receive a portion of the latch member to effect release of the locking

member from the detent.

34. A housing as in claim 30, wherein the release space is adapted to

15  receive at least a part of the mounting portion of the latch member.

35. A housing as in claim 34, wherein the release space comprises an

opening in the side wall extending to the passageway.

20 36. A housing as in claim 30, wherein the release space includes an
opening on an upper surface of the side wall, whereby a tool can be
inserted into the release space from said upper surface, to effect removal

of the latch member.

25 37. An electrical cable interconnection comprising:
a first connector;

a cable connector adapted to make with the first connector;

e ———
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25 37. An electrical cable interconnection conprising: a first
connect or ; a cabl e connector adapted to nake ”"mE'
connector; "" "Iﬂt" m,
rel easabl e | atch menber rmounted on the first connector for °© “ fol &i ny
t he cabl e connector in mating relationship with the first connector,
the | atch menber being positioned in2§acing rel ati onEL6174 A si de
surface of the cable connector; 5 a latch structure conprising at
| east one pr ot rygéleasdislertadcly member mpantédon ahetfirst canhakctmmioer faci ng
said side surface of the cable connector and an opening in said side
surface ofhsldbhe therabls oonnector inanatingretationshipowithi the first prot r usi on
when the connectors are mated. . 10 38. An interconnection as in claim
37, wher eidorrwtbat it lagels mermber deing positignéddsirs faning eakatianghipgaced
protrusions on the l[atch nmenber and at | east two spaced openi ngs on
sai d si de sidefsarface of the cale canrietter;connection as in clai m 37, wherein
the longitudinal axis of 15 the projection is canted with respect to a

pl ane Bn whi ch = t¢hogteucharei comprisingatriesst one protmgsionforaed eBrthect i on
as in claim37, wherein the projection has

engagi ng gremipgeobthe bﬂtghgpgg,}bﬁjj_ fagmg said si%le surfac(::eag ﬁ'(xje e Ieace For

connector and an opening in said side surface of cable connector

—_—

positioned for receiving the protrusion when the connectors are mated.

10 38. An interconnection as in claim 37, wherein the latching structure
comprises at least two spaced protrusions on the latch member and at

least two spaced openings on said side surface.

39. An interconnection as in claim 37, wherein the longitudinal axis of
15  the projection is canted with respect to a plane in which said opening is

formed.

40. An interconnection as in claim 37, wherein the projection has a
canted surface for engaging an edge of said opening.

20

. ————— ——
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