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-1- ELECTRI CAL CONNECTOR STRAIN RELI EF FOR CABLE

The present invention relates to electrical connectors and nore
particularly to connectors for 5 electrical cable and strain relief of the
cabl e. WO IHBIS™%| ectrical connectors utilized to terni H&TES96/13379%qq
of electrical cables, .it is of particular | nportance for the
connector assenbly housing the indi vidual ternminals to be firmy

physically affixed to ELECTRICAL CONNECTOR STRATIN RELIEF FOR CABLE

The ©present invention relates to electrical

. connectors and more particularly to connectors for

5 electrical cable and strain relief of the cable.

. For electrical connectors utilized to terminate
ends of electrical cables, it is of particular
importance for the connector assembly housing the
individual terminals to be firmly physically affixed to

10 the cable to relieve the terminations of the individual
conductors of the cable to the respective terminals,
when strain is applied on the connector by the cable.
There are many various approaches to strain relief, some
of which apply a strain relief device to both the

15 connector and the cable, and some of which provide for
the connector to include a design generating inherent
strain relief upon being applied to the cable. One
particular strain relief approach is disclosed in US-A-
3,997,234 in which a plurality of discrete conductor

20 wires extend through a first slot of a rearward planar
member, around bars and through a second slot prior to
terminated ends thereof being housed in the connector,
with partial loops of the wires around the bars formed
to extend transverse to the axes of the wires, and with

25 the bars of the planar member serving to absorb strain
as the lobps of the wires tend to be urged back into the
wire axes upon strain being applied thereto. In US-A-
5,059,134 is disclosed a pair of complementary inserts
in rearward cavities of a connection housing, with one

30 of the inserts having an embossment urging portions of

- the bare wire ends just rearward of the terminated ends,
into a receiving recess of the other insert, thus
“ clamping the wires by deforming portions thereof out of

the plane of the wire axes.



10 the cable to relieve the terminations of the individual conductors

of the cable to the respective t =r|'ms1gl-|§ﬂ; HAS BEpRgn strain is applied on

t he connector by the cable. Ther expar @ce®NY Vari ous approaches to
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pair of conplenentary inse
discrete conductor wires.

The strain relief of the present invention is
provided by the connector assembly directly on a ribbon

10 cable or pair of ribbon cables, or to a row of discrete
conductor wire, or to a row of coaxial cables or twisted
pair cable, at the cable exit. Generally a recess is
defined intoc a cable-proximate surface of the body of
the connector adjacent the rearward end, with the recess

15 extending in a direction perpendicular to the plane of
the cable or wire array and having a narrow entrance
along the cable-proximate surface. The cable or cables
are manipulated to form a loop that is urged into the
narrow entrance of the recess, and thereafter a

20 retention rod 1is inserted through the loop from one
side. The rod need only have a diameter large enough to
be prevented from passing through the narrow entrance
considering that two thickness of cable already are
positioned in the entrance.

25 In one embodiment, two connector shell halves are
fastened to each other to coextend along a portion of
the cable rearwardly from the terminations of the
cable's conductors to the terminals secured within the
dielectric housing of the connector. A pocket is formed

30 into one (or both) of the shells at the cable exit, and
a respective insert is provided that is receivable into
the pocket after the insert is first affixed to the
cable. A recess of the insert is defined having a
narrow entrance into which a fold of the cable is
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in rearward cavities of a connection housing, with one 30 of the inserts

havi ngg an enbossnent urgi ng portions of . the bare wire ends just
rearward of the term nated ends, into a receiving recess of the othsr
i nsert, thus cl anping the wires by deform ng portions thereof out o
the plane of tR¥PWW&2axes. _ _ - PCTUS96/13379

GB- A- 1021989 discloses a strain rellei devi ce wherein a
transverse channel intersecting the cabPe” passageway of a connector

for a tmo-rOMIcondughggréggE preferably with the insert being flexible or
pivotable about a hinge at the center of the insert
surface to be adjacent the bottom of the recess, to
. temporarily enable enlargement of the narrow entrance,
5 such that the fold of the cable is disposed in a
. . substantial undercut of the recess after which a rod is
inserted into the inside of the fold with a diameter
large enough after the cable is looped around the rod to
exceed the width of the entrance.

10 After the insert is urged into the shell pocket,
the insert is held rigidly to prevent flexing, thus
trapping the fold of cable in the insert recess with the
rod through the cable loop, transmitting any strain onto
the cable adjacent the recess entrance.

is It is an objective of the present invention to
provide an effective strain relief for a cable
connector.

It is additionally an objective to provide a strain
relief especially suitable for use with ribbon cable, as
20 well as being suitable for use with discrete conductor
wires, or twisted pair cable or coaxial cable, or even a
mixture of two or more types thereof.

. Embodiments of the invention will now be described
by way of example with reference to the accompanying

25 drawings, in which: '
FIGURE 1 is a plan view of a connector terminated
to a ribbon cable, with the rearward shell portion
broken away to expose the strain relief of the present

invention;
30 FIGURE 2 is a plan view of the shell assembly of
. the connector of FIG. 1 with a rearward portion broken

away to expose the pocket;
" ' FIGURE 3 1is a diagrammatic representation of the
strain relief assembly, with an insert and associated



cable for interconnecting with a circuit card, contains 5 a serrated

| ocking rod whose serrations clanp upper and | oner split cable portions
agai nst sides of the channel, for strain relief. It is desired
to provide a strain relief system that is internal, to the connector
and that does WO9® 10 on clanping of ‘the cable or RGISERTY -
ot herw se conpressing the insulative covering thereof. It is
further desired to prOV|de a straln relleT 4 - that nay be utilized with

flat ribbon cable ag ete c uct 15 The

strain relief of r?ﬁ’:e"B?%‘é%%t fr?rh O'ﬁdspoc etprto eaaﬁifmﬁ*gd Qo a
connect or assenbly dabtetpgrioiora ri bbon cable or pair ri bbon cabl es,
or to a rowof discrete prouGMdyctar ¢S PkohfrfidO QJ:sCBi‘X't‘ﬁle Ahlas,

or tw sted pair cable at the cable exit neraw? recess is
defined into a cabl Eebi®ki mWith urFkpe & tslhé‘wbésy &he Ca]?l\% foidagt and

adj acent the rgarygsdrt&8dint®’ thé ffset recdsd) &iy.08 BURINY Fhe rod
surface of a block 1n a pqocket of
being inserted into the cable loop within the recess,
and FIG. 6 showing the strain relief assembly within the
shell pocket;
FIG. 7 is an enlarged cross-section of the strain
10 relief assembly within a connector shell;

FIGS. 8 and 9 are similar to FIGS. 6 and 7 and show
a pair of strain relief assemblies for a pair of ribbon
cables for insertion into opposed shell pockets;

FIG. 10 is a cross-section view of an alternate

15 enbodiment of strain relief insert;

FIG. 11 1is an isometric view illustrating an
alternate manner of placing a loop o©of cable into the
strain relief of FIGS. 1 to 9;

FIG. 12 is an isometric view illustrating a

20 plurality of discrete cables utilizing the strain relief
of the present invention; and

FIG. 13 is an alternate embodiment of strain relief
member having closed ends, one with an opening for
retention rod insertion, and defining a self-sustaining

25 strain relief.

Referring to FIGS. 1 to 6, the strain relief of the
present invention is especially for use with a connector
10 for ribbon cable 12, where the connector includes a
pair of protective shells 14 within which the connector

30 housing 16 is disposed along mating face 18 opposed from
cable exit 20. Rearward shell end 22 is provided with a
pocket 24 adjacent cable exit 20, wherein the strain
relief assembly 30 is insertable. Strain relief
assembly 30 includes an insert 32 having a recess 34



the connector, with the recess opening onto that surface at a narrow
entrance and extending in a direction 25 perpendicular to the plane
of. the cable or wire array, with the recess having undercuts adjacent
t he narrow entrance. The cable or cables are manipulated _to form

loop that is WPI¥H"3nto the narrow entrance of the PLAASAE3ST, hy
thereafter a retention rod is inserted 30 through the |loop from one
side. The rod need only have a di ameter 1 arge enough to prevent the
cable loop from ' t t r '

di sposed in the hcagg%«? %?’otgg?ggggﬁs?geg?%lé&m%]ﬁ;gtgsae?ﬁv\%y%%e %' 8gp|a§ed
- 2a - from a shell-proximate face 40. 1Insert 32, if it is an

integral member, is flexible or pivotable about an axis

along the shell-proximate face 40 so that opposed
[ portions 42 may be temporarily urged apart at entrance
. ' 36 to permit insertion into recess 34 of a fold 44 of
cable 12. A rod 46 is then inserted from a side 48 of
the insert to be disposed in a loop 50 of the cable
formed at the fold 44. The strain relief assembly is
10 then placed into shell pocket 24, where the rigid pocket
side walls 52 hold the insert portions 42 firmly to
prevent flexing of pivoting apart.

Upon complete connector assembly, and referring to
FIG. 7, strain F exerted onto the connector by cable
15 12 will tend to pull cable loop 50 toward narrow
entrance 36. The presence of rod 46 within cable loop
50 will not permit the cable loop to be withdrawn from

insert recess 34, and instead will transmit the strain
F to the undercut areas 54 of insert portions 42 and
20 also tend to compress the thickness of cable 12 between
rod 46 and undercut areas 54. FIGS. 8 and 9 together
illustrate connector 10 terminated onto a pair of
superposed ribbon cables 12 each utilized with a strain
relief assembly of the present invention. Narrow
25 entrance 36 need only be as wide as two thicknesses or
diameters of the cable with which it is to be used.
Recess 34 may have a wide range of dimensions or
diameters to accommodate the cable bend and retention
rod. Retention rod 46 has a diameter larger than the
30 difference between the dimension of the narrow opening
. 36 less two <cable thicknesses, but should be
sufficiently larger to overcome reduced thicknesses or
- diameters of the cable insulative material from

compression under strain as well as any compression of



t hi cknesses of cable already are positioned in the entrance.
I n one enbodi nent, two connector shell halves are fastened to each
other to coextend along a portion of 5 the cable rearwardly from the

term nati ons ﬁﬁ cable 's conductors to the terninal £
i [ BPaﬁgﬁ?ric [ Le

wi thin the housi ng of the connector. A pocket
into one (or both) of the shells at the cable exit, and a respectlve
insert is provided that is receivable into10 the pocket after the insert

is first affixed ¢ {H€ert m&ROLEa1 &dr’éﬁSS%t@Bﬂ&? rbHSQEEelf under
defined having a narrow entrance 1nto which a fold of the cable is
-strain.
Preferably insert 32 is an integral member molded
of plastic material such as nylon, with a living hinge
5 56 defined at the center of the recess bottom to permit
flexing or pivoting of the opposed insert portions 42
during cable fold insertion. Rod may also be a plastic
member such as of nylon or hard rubber with only limited
resilience, but may also be metal. Rod 46 may have a
10 forward end 58 frustoconical in shape as seen in FIG. 1
to facilitate initial entry into cable loop 50. With
reference to FIG. 10, the strain relief 60 of the
present invention could include separate members 62 that
when deposited into shell pocket 64 are prevented from
15 being urged apart at narrow entrance 66, thus
effectively trapping a cable loop 68 and associated rod
70 within the recess 72 defined between the separate
members 62. If desired, such separate members could be
clipped together to facilitate handling prior to
20 insertion into shell pocket 64.
In FIG. 11 is seen an alternate manner of placing
the cable into the insert, wherein a loop 50 of cable 12
is formed at bend 44, whereafter the cable bend 44 is
inserted laterally into one end 74 of strain relief
25 insert 32 to be positioned within recess 34. The two
- continuous portions of cable 12 extend through narrow
entrance 36, and retention rod 46 is now insertable into
loop 50 to complete the assembly. 2An end wall 78, if
desired, may be secured to insert 32 to close off the
30 other end 76 of recess 34, such as by bonding or
ultrasonic welding.
FIG. 12 illustrates that the strain relief of the
present invention may be utilized, not only with flat
cable or ribbon cable, but also with one or more
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- 3- : I nserted, preferably with the insert being flexible or

pi vot abl e about a hinge at the center of the insert I sglrfacelto be t
adj acent the b the recess, to tenporarily enabl e_enl ar genen
othhe nar r ow %%@J such that the fold of the cBpl/ES?6{1837
di sposed in substantlal undercut of the recess after which a rod
S insertedlntothe|n5|de of thef6|3\7vithadiameter . | ar ge

enough after the Ca‘éﬂﬁﬁétéogﬁﬁ&é{é%“&{»é‘? égdtﬁg Jay ] ﬁg%gx%%ﬁk%?bies,

t he entrance. ert rsurg
the insert is heI d angi event Ul‘p'hetﬁhﬁtﬁdenﬁhg celhls 84. Arhpprid) ofiecdle

of cable in the insaaly RCassedM ih thHe same 'AdaliRr YAl lehe LA &d OPPobon
transrr.lttl ng any Strglbleogto, discrete wires 82 and twisted pair 84 where
5 the different cables may carry signal transmission,
. including coaxial, as well as power and even ground.
Where discrete cable is used, it may be preferred to
utilize a retention rod having some resilience,
especially where the cables have differing diameters or
10 thicknesses, and distributing the strain more evenly
across the insert. The rod may even be compressible to
facilitate strain distribution so long as its diameter
even when compressed remains larger than any opening
between the two cable portions extending fhrough the
15 narrow entrance when under strain.
FIG. 13 shows an alternate embodiment of strain
relief 90 of the present invention, wherein member 92
preferably would be made of rigid, durable material such
as metal or hard plastic requiring no surrounding rigid
20 walls of the connector as in FIGS. 1 to 12 to maintain
the narrow dimension of the narrow entrance. This
embodiment could be utilized outside the connector
proper and be attached by conventional means to the
rearward end of the connector, such as with clips or
25 latches {not shown). Retention rod 94 could be for
example a roll pin and be insertable through a slightly
smaller diameter rod-receiving hole 96 in end face 98 of
member 92 with roll pin being reduced in diameter during
insertion and reexpanding upon full insertion, since it
30 1is preferred that the ends of the recess be closed. End
walls of member 92 can be defined such as by end caps
100,102 affixed to ends of a central member 104 such as
- by bondi:ig or ultrasonic welding if plastic material is
used, or by welding or soldering if metal is used, or



the cabl e adjacent the recess entrance. 15 It is an objective of the
present invention to provide an effective strain relief for a
cabl e connect or. It is additionally an objective to provide a

strain relief es ecially suitable for use with ribbon c
wel | as being ¥QY7457 2 for use with discrete conductor aﬁb§¥?g®¥39

tw sted pair cable or coaxial cable, or evep a m xture of two or nore
types thereof. Enbodi ments of the Fnvention will now.be descri bed
by way of exanple W'en,lanr eéffﬁggeotfo E e AGGMNAY | dbosimetidW { i é:ﬁ‘aller
whi ch: Fl GU pl an view of a connector term nat

ri bbon cable, with ldHémP(’é&F\/\/HPHe§héPPt pSReYRh betwesp oths, ehchycars é%b'bs"éhe

the strain relief ofenulge Bfesﬁéﬁtral nefpemt i @04.30 End dabGUIREzZ m§ya be
pl an view of the shell Tb %é t he connector of FlIG
ely  kkgsed.

1.w
rearward portion br §8% e eXpBLY t R2Vp odR ePPERIng sien''ds’ b in
5 end cap 100, permitting tool insertion to urge roll pin

94 outwardly if disassembly is desired, with an interior
end of opening 96 being enlarged (not shown) to receive
the roll pin end to initiate entry into opening 96 when
being urged outwardly.

10 Other variations and modifications may be made that
are within the spirit of the invention and the scope of
the claims.



FIGURE 3 is a diagranmatic representation of the strain relief
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1. A strain relief (30,60,90) for an electrical
connector (10) terminatable onto an end of electrical
cable (12,82,84), comprising: |

5 a block (32,62,92) at 1least affixable to a cable
exit portion of an electrical connector and having a
cable-proximate surface (38) extending along said
electrical cable axially and transversely; _

a recess {(34,72) into said_block {32,62,92) having

10 a narrow entrance {36, 66) extending through and

transversely across said cable-proximate surface, said
narrow entrance (36,66} having a dimension in the axial
direction at least equal to twice the thickness of said
cable and said recess (34,72) having a dimension in the
15 axial direction greater than said narrow entrance
dimension; and
a retention rod (46,70,94) insertable into said
recess (34,72) to extend transversely across the cable
width and bhaving a diameter greater than the difference
20 between said narrow entrance dimension and two times the
thickness of said cable, and said block (32,62,92) being
adapted to permit receipt of said retention rod
(46,70,94) into said recess (34,72),
whereby a 1loop (50) of said cable (12,82,84) is
25 insertable into said recess (34,72) with portions of
said cable on either side of the loop (50) positioned in
the narrow entrance (36,66), and the retention rod
(46,70,94) is insertable substantially through said loop
from side to side, and upon complete assembly of the
30 connector said loop of cable is retained in said recess
{34,72) by the retention rod (46,70,94) when the cable
is subjected to strain.
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being ins he cabl e loop within the recess, and FIG 6
showi ng tﬁ"’ Mj’@ H’ Hulassenbl shel | pocket ;

FIG 7 is &an en s-secti 0 relief assenbly

within a connector sheII e Si mlar &SF%%P
lji es for i bbon

and 7 and shoWO%TSR na5i ¢ of str
cables for insertion into opposed shell pockets; FIG. 10 is a
cross-section view of an alternate 15 erwbb¥iTent of strain relief insert;

FIG 11 is an isonetric, |e\i(h|felhlsg§_g§gt LEQ;@P (3 eq?llgtos E,?G%f;%ﬁn?r b,ggrem

pl acing a | oop of cable |nt rarn re
FIG 12 is an isoneand ccapaw!iPPutPZht pXg a@ffzesqﬂ Ukl pRgsofofdi safdt block

cables-utilizing thgstresnafehbgbt substhnth8iPyeseBtel BENtdE @Ndsaid
FIG 13 is an alternate enmbadinent of strain relief menber havi ng

closed ends, one wif%Fe&? dpéni’Ad-f or retention rod insertion, and
defining a selfssustainizyg The strain relief (30,60,90) of claim 2 wherein

at least one of said end walls (100,102) includes a rod-
receiving hole (96) therethrough in communication with
said recess (34,72).

4. The strain relief (30,60,90) of claim 3 wherein

10 said retention rod (46,70,%94) is a roll pin, and said
rod-receiving hole (96) is slightly smaller in diameter
than said roll pin.

5. The strain relief (30,60,90) of any of claims 1
to 4 wherein said block (32,62,92) is insertable into a

15 pocket (24,64) of a shell member (14) of said connector
adjacent said cable exit (20) and traversing the cable
path.

6. A strain relief (30,60) for an electricai
connector (10) terminatable onto an end of an electrical

20 cable (12,82,84), the connector including a pair of
shell members (14) together containing the housing (16)
and securable to each other in a manner extending along
an end portion of said cable rearwardly to a cable exit,
characterized in that:

25 at least one said shell member (14) being of rigid
material and containing an insert-receiving pocket
{24,64) adjacent said cable exit (20) along a cable-
proximate inner surface of said one shell member (14):;

an insert (32,62) insertable into said insert-

30 receiving pocket (24,64), said insert (32,62) including
a recess (34,72) extending from a narrow cable-receiving
entrance (36,66) to a recess bottom (40),. with the
insert adapted to permit said narrow cable-receiving
entrance (36,66) to temporarily be widened prior to

This Sheet Has B
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the 1 rI;LIIﬂILIlﬂI I, S°C8hects 1) Toruse wen o' Conmettor ' “10”

for ribbon* cdbl & 12, Where t he CO{W ‘cg:p pair of protective
shells 14 withjn h the connec iy g is dispo

mating face lé)v%%géd from ahle war d she?&’gg%ﬁ%ggi s
provided with a pocket 24 adjacent cabl e exi t 20, wherein the strain
relief assenbly 30 is insertable. 1 Strain relief . assenbl y

30 includes an insert Vi [ £G4 4 9 5
PCT/ US96/ 13379 e;f;:c?:)elﬁ% J:g saaldeciﬁrcs%r% (34, 62) 1\1490 ya% ;gell pocket
’ ;7 an

a retention rod (46,70) adapted to be inserted
into said insert recess (34,72), all such that a loop
‘5 (50) of cable is insertable into said recess (34,72)

. through said narrow cable-receiving entrance (36,66) and
said rod (46,70) insertable through said cable loop
(50),

whereby, after placement of said insert (34,72)

10 into said insert-receiving pocket (24,64) with said

cable loop and retention rod (46,70) therewithin, and

fastening together said pair of shell members {(14) about

said cable end portion, walls of said insert-receiving

pocket (24,64) trap said cable loop (50) and retention

15 rod (46,70) within said insert recess (34,72) defining
an effective strain relief.

7. The strain relief of any of claims 1 to 6
wherein said insert is a wunitary member (34) of
resilient material flexible at said recess bottom (40)

20 to permit widening of said narrow cable-receiving
entrance (36,66) to permit cable loop insertion. "

8. The strain relief of any of claims 1 to 7
wherein said insert comprises a pair of members (62)
separable from each other to permit widening of said

25 narrow cable-receiving entrance (36,66).

9. The strain relief of any of claims 1 to 8
wherein both said shell members {(14) include insert-
receiving pockets (24, 64) thereinto into which
respective said inserts (32,62) are insertable for

30 defining strain relief for a pair of said cables.

10. The strain relief of any of claims 1 to 9
wherein said retention rod (46,70)  is of cyiindrical
shape having a diameter greater than said narrow cable-

\\'
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havi ng anummm g an assenbly face 38, opposed froma
shel |- pro "mllﬂmﬂ” Insert 32, if it is an I ntegral nenber, is
flexible or pivotable®abbut an cl)ﬂ.ﬁs SHEET MAGBEENE shel | -proxi mate face 40

so that opposed 5 ortions 42 raril urged apa Joance
36 to permt WRAMTHn into recess ’29!@%%@@9 |e—4 kh@tsiﬁgl%ﬂ rod
46 is then inserted froma side 48 of t he |nsert to be disposed in a

| oop 50 of the cable formed at the Tdtd 24. The stralnrellef
assenbly is 10 th"r%c@i%ﬁg | QR | g%ﬁ Zu%er)"h%?dt Nehdd 4 d

side walls 52 hold the portions 4 revent eX|ng or
pi voting apart. within S@b@n-’%ﬁ#ﬁﬂ é%%%é’ﬁ‘i’@cﬁ’@fzkﬁ*és% Y -and referring

to FIG 7, strain Elexermeéi Qﬂf@m heeg®B8pE@fOrarlly 6ﬂbl:!.3a11ﬂ§ 11%Z0 W |
tend to pull cable I oop narr ow Egt{ %nce The
(46,70 1ncludes a

presence of rod 46 “HEERER caﬁ?%dl 05;? entwn rod |
5 frustoconical forward end (58) facilitating initial

insertion into said cable loop (50).

12. The strain relief (of any of claims 1 to 11
wherein said block is an integral member (32,92).

13. The strain relief of any of claims- 1 to 12

10 wherein said block includes a pair of cooperating halves
(62) defining said recess (72) therébetween.

14. The strain relief of any of claims 1 to 13
wherein said recess (34) includes a closed recess bottom
(40).

15
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50 will not permt the cable |loop to be wthdrawm from I nsert recess

34, and instead will transmt the strain F to the undercut areas 54
of insert portions 42 and 20 also tend to conpress the thickness of cable
12 bet ween Wo A0 and undercut areas 54. FIGS. 8 and 9 together
illustrate connector 10 term nated onto a pair of super PeEESP6AIB o
cables 12 each utilized with a strain - relief assenbly of the
present invention. Narrow 25 entrgngdg 36 need only be as wide as two
t hi cknesses or di anmeters of the cable with which it is to be used.
Recess 34 may have a wi de range of dinensions or —dianeters to
accommodat e the cabl e bend and retention r g "Ret efilliion Jrod 46 has a
di aneter larger than the3230 d erence bet y€en e di iHi dn of,at he
narr ow openi ng 36 | &ss e hi c ses,

amefers of

sufficiently |arger t dlgver d
the <cable insulative [

wel ! as any conprgssion of , . i}

. shodld Dbe
|
1 strain as

conpiessi on
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Insert material and the retention rod itself under strain.

Preferably insert 32 is an integral nenber nol ded of plastic materi al
such as nyl on W&;}I% living hinge 5 56 defined at the center of the
recess bottom“(o EPifi t flexi ng or pivoting of the oppoBEHUS2%483¥7® _
portions 42 during.cable fold insertion. Rod nmay also be a plastic
menber such as of nylon or hard rubber g]ry only limted

' ©’\'46 30
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resilience, but may also be nmetal. Rod 46 may have a 10 forward end 58

frustoconical in shape as seen in FIG 1 to facilitate initial entry
into cable loop 50. Wth reference to FIG 10, the strain relief 60
of the nventi on cou| THINSHEERHAS tle menbers 62 that
when dep05|tegﬁ§§%%séhell pocket p4 argﬁpigggmgggnfron115 PREHESISHIZFLd —
apart at narrow entrance 66, s feetli vely trapping a cable
| oop 68 and associ ated rod 70 V\ntQ zlhe recess 72 defined between the
separate menbers 62. |If desired, h separate nenbers could be
clipped together to facilitate handllng prior to 20 insertion into

e manner of

shel | pocket 64. In FIG 11 is seen an alterLne
pl aci ng the cable into the insert, wherei faiop 50 of cable 12

is formed at bend 44, whereafter the cablj“_a” s i nserted

| aterally into one end 74 of strain rErTe [ sert 32 [to be positioned
W thin recess 34. TI3g.two conti pitilions of cgble 12 extend

t hrough narrow enth:ce 36,12 ard [ fiod 46 is jnow insertable
into” i

T
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| oop 50 to conplete the assenbly. An end wall 78, if desired, may be
secured to insert 32 to close of f the 30 other end 76 of recess 34,

such as by bonding or -ul trasoni ¢ wel di ng. FIG 12
illustrates t train relief of the present invention may be
utilized, not h‘?&\’l%’/)a%ﬁh flat . cable or ribbon cable, RSIUSI3Y _
wth one or nore WD 97/ 07572

PCT/ US96/ 13379 4777
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di screte conductor wres 82 that nmay be coaxial cabl es, and even with

tw sted pair cable 84. A hybrid of cable may be used in the sane
strain relief, such as ribbon W'g 8 BE ete wires 82 and tw sted
pair 84 V\herew(zﬁnplg? di fferent dables %Jﬁ%i § ifgnal transm ssion,
i ncl udi ng coaxl al, Zs wel | as peue_LéEn &ren grodind. V\REF/HS4{13379 et_e
cable is used, it may be preferred to utilrze a retention rod
havi ng sonme resilience, especi aH ZL?A/ner,e_ t he cabl es have differing
di ameters or 10 thicknesses, and dist ting the strain nore evenly
across the insert. The rod may even be conpressible to facilitate
strain distribution so long as its dianeter even when conpressed
remai ns | arger than any opening " between the two cable portions
ext endi ng through thi2 15 narrow entr &dc hdler strain. FI G
13 shews an alternate eNpodi nent of styai rlelief 90 of the present
i nvention, whereid nme : of rigid y
durabl e material such as el CTequr T
surrounding rigid . 20 '
50
14—"]
22 g s
V1]
02 F 359 52
FIG. 7
30 10
12 \
14 SSY - N\ /‘M’j
| p i
20 ? L !|'
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20 walls of the connector as in FIGS. 1 to 12 to nmaintain t he nar r ow

dinension of the narrow entrance. Thi s enbodi nent coul d be
utilized outside the connector proper and be attached by

conventi onal vgg&&ﬁ to the = rearward end of the connector, such as
with clips or $ches (not shown). Retention rod 94 cBEIUSHA337 o
exanple a roll pin and be insertable through a slightly smal | er

di aneter rod-receiving hole 96 in end é%F 98 of menber 92 with roll
pin being reduced in diameter during i nsertion and reexpandi ng upon
full insertion,_since it 30 is preferred that the ends of the recess be
closed. End r~ of nmenber 92 can be defined such as by end caps
100, 102 affi xed hbf a central menber 104 such as by bondi ng or
ul trasoni c wel di Astic material is used, or by welding or

12



VHAT |S CLAINMED I S: 1. A strain relief device

(30,60,90) for an el ectrcal connect or (10), t he
connect or bei ng term natable onto an end of electrical cable
(12, 82, 84), 5 the device including a transverse recess 394,72)
for v"’?@?ﬁ?ving a portion of the cable and a r et enPFHESPEF?  _
(46, 70,94) extending along the recess, characterized in t hat :
the recess is defined in a block (3?,ﬁ?, 92), at 10, | east
affixable to a cable exit portion ‘o t he el ectrica

connector, the block having a gfble-proxinate outer surface (38) extending
al ong and adj acent to said el ectrical cable axially and
transversely;

10

e
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‘the rece has a narrow entrance (36, 66) 15 opening

ont o: 3%28% éﬁ%lng transversely across said '

gabl e- prOX|nate outer surface of said block, said rece .

(34,72) having-a width in the axial dir ctlon gr eat er ﬁEPLACEMENM P34 the .
“narrow entrance w dth, deflnlng underc (54) adj acent to the
entrance; and th 10N od_[46, 70, 94 r.tabl e
t hr ough : ca Ie %%Bg(5§f t § gxté%dss§n?%nthgeﬁéggssqﬁﬁfﬁhgh :

the whazeiow ant tamevéBse 663hanndl a htemtertimy gechenougib =0

gglzngg' 32§ he 'gggsgggaggho%a'ad agasgseér,gc é_%@d Sa#vgbpi'gxgkcoﬁductozz'S £lat

retention rod véhﬁe7@Dg4ﬂnhanﬂanQQIuﬂ&xx%th(34¢¥2¢ulan¢ardr contains

thin the cab bl
\(M12 ;32 84)e §a Le sk@Bted loc,kz.ng . Bad |}%1(¥\éc])§;§|£% ?%%%9@ c%gquﬂ %Dpé?" @Al -€

portions of lower SplltsﬁﬁﬁléaBPEtéﬁnél?Eé#n§td§ld$5tﬁé W@@pc@@@pel
positioned in goy Strasg rgbgefnarrom/ entrance (36,66), and the
‘retention rod (46, 70, 94)-|s i nsertabl e substantially through
said | oop oIt s ofiesigedt S 5i BEOVARE upoRtEaApl erel beSemySfesf t he

that is internal <o the connector and that does not rely
10 ‘on clamping of .thé cable or wire or otherwise

conpressing the insulative coverlng thereof. )

It is Zfurther desired to provide a strain relief

o that may be utilized with flat ribbon cable as well as
discrete conductor wires. |

15 The strain relief of the present inventicn is

p*ovidﬂd-by the connector assembly direcrly on a ribbon

cable or pair of ribbon cables, or to a row of discréte

' conductor wire, oi_to s row of coaxial cables or twisted

pair cable, at the cable exit. Generally a recess is

20 defined into a cable-proximate surface of the body cf

the comnector adjacent the ‘rearward end, or into a

cable-proximate outer surface of a block in a pocket of

the connector, with the redess_opening onte that surface

at a narrow entrance and extending in a direction

o 25 perpendicular to the plane of the cable or wire array,

' . with the recess having undercuts adjacent the narrow

enﬁfance. The cable or cables are manipulated to form a

loop that is urged into the narrow entrance of the

recess, and thereafter a retention rod is inserted

30 through the loop from one side. The rod need only have

a diameter large enough to prevent the éable loop from

passing through the narrow entrance -when the rod is

‘disposed in the cable loop, considering that two
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connect or1822l P@Dp of cable is retained i‘n said recess B
- 10 - (34,72) beneath the wundercuts by the retention rod
(46,70,94) when the cable is subjected to strain. RE » LACEMEME RAGRY| n

relief device (30,60,90). of claim1l - Zaherein end caps (100,102) are
affixed to ends of said 5 block (92) to at |least substantially close off.

ends of sai ‘chx&el%%%ﬁ§84 aP) .cable  alrendy ThHrst Pasitisnest davi dke
(30,60,90) of cl ?btri% . wherein ‘at least one of said end walls
100, 102) i nC es rod-receiving hole (96) therethr oug in .

In one embodiment, two connector shell Ives are

:astened to each other to coextend _along a portion of

5 the cable rearwardly from the terminations of the
cable's conductors to the terminals securéd within the
dielectric housing of the connector. A pocket is formed
into one {(or both) of the shells at the cable exit, and
2 respvective 1nse*t is provided that is receivable into

10 the pocket after the' insert is first affixed to the
cable. A recess of the 'inse.rt is defined having &
narrow entrance irito which & fold of the cable is

&
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nng tipgs W th said recess (34,72). - 4. The strain relief
deVICé ?%E? 5%) of claim3 wheriein said retention rod (46,70,94) is a

roll pin, and said rod-receiving hole (96) is shkeghhceMEsmalehet in
di anmeter than said roll pin. 15 -5g -The strain relief device

(30,60,90) of any of claimte 1 to 4 wherein said block (32,62,92) -

is I nsert akk@ ¥ 30 canIpeitetrg(:24, 64) of a shell nenber (14) of said
connector adjacent sard capl.e exit (20) and traversing the cable

gﬁégfrgga{' cohgéct&rA ?éB?ng‘;ﬁLI?t&oﬁ%ggggyl be#gg 60, Bﬁé n?ﬁﬁtaﬁre
onto’ an end edfecticatl eclddm@ctarabl e(10), (1282, 84¢onnédieor devbetng
the 'cable -anderaisstabdeariiton 2t hd (a6, obesuy ek Enhlng TLAr BRePh) ne
recess; sChamact gevzed lih&hﬂhng a transbersennestess i ncydes afpalr
?L .Zgglhl rrenber'fséc(nji ing a p%ettt'L%rn 3 tq: lngdglgouasi{&g u@te@ﬂ%o%ec%gbl €
(46 70,94) extending along the recess, characterized in
that:
the recess is defined in a block (32,62,92) =zt
10 least “affizable to a cable exit portion of the
- electrical connector,.the block having a cable-proximate
lfﬁ _ outer surface (38) extending along and adjacent to said
electrical cable akiallY—and transverselj;
the récess (34,72} has a narrow entrance (36,66)
15 opening onto and extending transversely across said
cable—proiimate outer surface of said block, said recess
(34,72) having a width in the axial direction greater
than the narrow entrance width, defining undercuts (54)
adjacent to the entrance; and |
20 _ the retentién“rod (46,7C,94) is insertable through
cable loop (50) that extends'into the recess through the
narrow entrance (36,66) with a diameter large enough to
maintain the loop beneath said undercuts, =nd said block
(32,62,92) is adapted to permit receipt of ‘said
= 25 retention_rod'(46,70,94)-into'said recess (34,72) and
within the cable'loop, _
whereby a loop (50) of said cable (12,82,84) 1s
insertable into said recess (34,72) with portions of
said cable on aither side of the lcop (50) positioned in
30 the narrow 'entrance_.(36,66), and the retention rod
(46,70,94) is insertable substantially through said loop
from side to side, and upon complete assembly of the
connector said ¢oop of cable is retazined in said recess

N Y
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ot her in asgggnepcrextendi ng al ong an end portion of -said 30 cable
rearwardly to a cable exit (20); at | east one said shell nenber

(14) is of rigid material and containing an inNSREPLACKMENT NEBAGE
pocket . (24,64) adjacent to cable exiip 20) along a cable- pr oxi mat e

I nner surface of said one shell nenber (14); '
- 11 - (34H€72) edesreatis thef | nadercotsanbyi nslegt ref& i) rod

(ST S LM Ree5 Tyl NGRED (EECLIRDY, BOCHBspLida o pepgpdal ¢ LETCSs
to a recess bottom (20), Thwi tdtrain relief device (30,60,90) of claim 1
o wherein end caps (100,102) are affixed to ends of said
'5 block (92) to at least substantially close off ends of
said recess (34,72). "
3. The strain relief device (30,60,90) of claim 2
wherein at least one of said end walls (106}102)
includes ‘a' rod::eceiving hoie (986) therethrough in
10 communication with said recess (34,72). _
4, The strain relief device (30,60,90) of claim 3
wherein said retention rod (46,70,94) is a roll pin, and-

AN

said rod-receiving hole (96) is slightly smaller in
diameter than said roll pin. . _ .'

15 . 5. The strain relief device (30,60,90) of any of
claims 1 to 4 wherein said block (32,62,92) is
insertable into a pocket {24,64) of a shell member (14)
of said connector adjacent saicd cable exit (20) and
traversing the cable path. |

20 6. A strainm 'relief'_device (30,60) for an
elecrrical connector (10}, the connector being

- terminatable onto an end of an electrical cable
(12,82,84), <*he devicé indluding a transversé" recess
(34,72 for receiving a portion of the cable and a

o 25 retention rod (46,70,94) extending along the recess,

" characterized in that: |

" the connector includes a palr of shell members (14)
together cbntaining a heusing (16) and 5ecurable to each
'othe; in a manner extending along an end portion oZf said
30 cable rearwardly to a cable exit-IZO): '
' at least one said shell member (14) is of rigid
material and containing an insert-receiving pocket
(24,64) adjacent to cable exit (20) " along a cable-
proximate inner Surface'of said one shell member (14) ;

_ . .
N e o
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5 the insergzdapired to permt said narrow cabl e-receiving entrance
(36,66) to tenporarily -be wi dened prior to, pl acenment of said insert
(32,62) into said shell pocket (24, 64); -and ik t Lon
rod (46,70) is adapted to be 10 dngeried into sai nganser%'Eﬁig'ngfssh _
(34,72), all such that a loop (50) of cable is insertable into said
recess (34,72) theOUQecssd d jBar i ineabl erd eCahVi NGB I APSE, 62)
(36,66) and said rad &46, 70 i nsertabl e through said .cabl e | oo‘?
(50),. 15 WRSEHYRR 18af £BFOp| 2REFe iR S SR~ ReFd Vings ePPCkER2, 624 64)

into said inserisaiecereicergspoqbal 7024, 84tendifgSakfom aCablfrdRon-ante-
retention rod §46, 7.(%), t herew t hin, Ga%% fasteniqrg t oget her said pair
of shell menber$SCEAY1RF0FRErance,i(Foafle @ Jfi95Hh LU H#0)vaj Wi th
i nsert-recei §i ngh20 inpeaitetadadelit)td rpsrmit Gs£ab! Lat 9P c45Dd-Bekkiving

tenti d,(46, 70) wit bi [ d t I, 34..72) def ]
n of fect i ve st Aatropeei ef 3o 261 B C AdigRat i e, cifafnhalpelor? to

(30, 60,90) of ampylackement of said insert (32,62) into said shell pocket
(24, 64); and | | '
the retention rod {46,70) is adapted to be
10  inserted into said insert recess (34,72), all such that
a loop (50) of cable is insertable into said recess.
(34,72) through said narrow cable—receiving entrance
7 . (36,66) and said rod (46,70) insertable through said
- cable loop (50),
15 whereby, after placement of said insert (32,62}
into said insert-receiving pocket (24,64) with said
‘cable loop and .reténtioh rod {46,70) therewithin,, and
fastening together said pair of shell members (14) about
sald cable end portion, Walls'of said'insert-receiving'
20 pocket (24,64) trap said cable loop (50) and retention
rod (46,70) within said insert recess (34,72) defining
an effective strain relief. |
7. The strain relief device (30,60,90) of any of
claims 1 to 6 wherein said insert is a unitary member
ﬁf: 25 (32) of resilient material flexible at said recess
e bottom (40) to permit widening of said narrow cable-’
receiving entrance (36,66) to permit cable loop
insertion.
" B. ' The strain relief device (30,60) of any of
30 ciaims 1 to 7 wherein said insert comprises a pair of
members (62) separable from each other to permit
widening of said mnarrow ~cable-receiving entrance
(36, 66) . | | |

H!llllj I AR 0 1
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claims £ YP¥ #tein said insert is a uni tary nmenber 25 (32) of >4

resilient materi al flexible at said recess bo 6é t rm-t
esifi . | E&ﬁ?‘ éﬁﬁnwg@uﬁ?

wi dening of said narrow cable- = . recei¥| ng ent rance

perm t cable | oop i nsertion. : The st ra| n relief device
(30,60) of any of n nsay, np ir
of menbers (62) separgﬂ% e r%a%‘neapggggﬁeréﬁ) péér tc’t 60} Bgenl r% 8of

said narrow chbimsrdécetoi ny wdrresiceboth (88i86)shell members (14)
-12- ' include insert-receiving pockets (24,64) thereinto into’

which respective said inserts (32,62) are insertable for
5 .defining strain relief for a pair of said cables.

'10. The strain relief Qevice (30,60,90) of any of
claims 6 to 9 wherein said retention rod (46,70) is of
cylindrical shape having a diameter greater than said
narrow cable-—recen.vlng entrance (36,66) when said insert

10 is held within sa:.d lnsert-recelving pocket (24,64).
11. The strain relief device (30,60,90) of any of
~ claims 1 to 10 whereln said retention rod (46,70)
Y - includes a f'rusi:ocoziical forward end (58) facilitating
initial insertion inté said cable loocp (50).

15 ' 12. The strain relief device (30,60,90) of any of
claims 1 to 7 and 9 to 11 wheréin said recess is defined
in an integral member (32,92). '

13. The strain relief device (60) of any'of claims

1 to 12 wherein said recess (72) is deflned by and

20 Dbetween a pair of :codperating nembers (62). _

14. The strain relief device (30,90) of any of

claims 1 to 13 wherein said ‘recess (34) includes a
closed recess bottom (40) . -

A

U] Illl[lll{llllljllll!ll
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9. The strain relief device (30.80).. of..any of claimtse 6 to 8
wherein both said shell nenbers (14)° “include insert-receiving pockets
(24,64) thereinto into whi ch respective said i nseRQPﬁaegﬁ!’GZ%e&%e '
insertable for 5 defining strain ggl' for a pair of said cables.

10. The strain relief device (30,6 ”é% of any of .claims 6 to 9
wherein said retention rod (46,70) is of cylindrical shape having a
‘dianeter greater than said . narrow cabl e-receiving.entrance (36,66) when
said insert 10 is held within said insert-receg';;o ppcket (24, 64).

11. The strain relief device (30,60, 90) Ofrffy iGt" clains 1 to 10
wherein said retention rod (46, 70) 'nJ“;L "¢=ﬂ;a frustoconical forward end
(58) facilitating initial insd tioh%;lguhzaid cabl ¢ 1 oop (50). 15

12.. The strain r3fief devicgy(3Q 50, 90) “aiidiny of clains 1 to 7 and 9
to 11 wherein said ?Eﬁfss | s'der i ed i'}H_ i ntegral nenber (32,92).

13+ The strain relieMdevice (60)|| of any of-iEl ai.ns 1 to 12 wherein
said recess (72)"is defined I§§ ano : ‘ :
BN
2y
50 R
34
t 36
27 40

BT TN - P
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20 between a pair xof cooperating menhers (62). 14.
relief device (30,90) of any of - - clains' 1 to 13 wherein

(34)
PCT/ US96/ 13379

includes a

(36, 66) when said insert is held
The strain relief_of any of clainms 1 to 10

(24, 64).

12

N

11.

94
|
{

cl osed recess bottom (40).

receiv
wthin said insert-rece

47 42
36 46
k | 44)/,54

+49 89 28994466:4#16

The strain
said recess
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I ng entrance

vi ng pocket
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wherein said re‘ént'i‘; on eﬁrs% 6, 70) i ncl ude
forwaysd end (58) fapigdptjddng” Titial
I om\pl)\{?)z 50). 1%&"91[% strain relief (g}
wherein said block is an integral nenmber (32,
relief of any of claims. 1 to 12 10 wherein 53
cooperating hal ves -(62)  debhibinfeLrSEukl rRébE
14. The strain re?i(gir of any of cl ai ngniematiogs! Ryt
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(57) Abstract

A strain relief for ribbon cable (12) or discrete cables (82, 84) in a connector (10). Strain relief insert (32) provides a recess (34)
- having a namow entrance (36) into which is urged a fold (44) of cable (12) while the insert portions (42) are temporarily flexed or pivoted
apart, or the fold is insertable from an end of the recess; a retention rod (46) is inserted into the fold above the cable from the side, such
that a cable loop (50) extends around the rod at bend (44). The assembly is then urged into a shell pocket (24) adjacent the cable exit
(20), with the pocket sidewalls (52) preventing the insert portions (42) from spreading apart at the narrow entrance after assembly. Strain
from the cable (12, 82, 84) onto the connector tends to urge the cable loop (50) and rod (46) against the constriction of the narrow recess
entrance (36) but they are trapped in the recess. A self-sustaining strain relief member (92) may be secured to a connector at its cable exit.




