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FIELD OF THE INVENTION:

The present invention relates generally to
improvements in electrical data connectors. More
particularly the present invention relates to a shielded
compact data connector which permits the transmission of

signals at high data rates.

BACKGROUND OF THE INVENTION:

In the field of data/cqmmunications technology,
information in the form of electrical signals is being
transmitted at ever increasing speeds. Along with the
desire to transmit information at faster data rates, the
industry has also seen the need to reduce the size of
hardware employed so as to increase portability and ease of
use. In ordexr to keep pace with these improvements, the
interconnection technology, which includes electrical cables
and electrical connectors designed to connect such hardware,
has also undergone significant changes. Electrical
connectors and cables are now available which are much
smaller in size and capable of transmitting data at higher
rates.

Continued improvement in connection technology is
not without problems. When decreasing the size of
electrical connectors while requiring the connectors to
transmit data at higher rates, cross-talk between adjacent

. conductive components of the connector becomes a factor

which must be addressed. Additionally, as these components
are normally used in close proximity to other electronic
components, the individual connector components wmust be
shielded from electro-magnetic interferences and radio-
frequency interferences. These interferences can adversely
affect the performance levels of the connectors especially
at higher data rates.
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transmtting dépacann@yhand disconnect. Further, the portablllty of many
5 electronic components requires that these connections and
disconnections be repeated many times. A connector must be
able to withstand the rigors of repeated interconnection
without degradation of mechanical or electrical performance.
It can be appreciated that merely "downsizing" a
10 connector will be insufficient to wmeet the current
requirements of the industry. Smaller connectors wmust be
designed to meet increased sigmnal transmission requirements,
and provide for internal and externmal shielding as well as
long term reliable mechanical performance.
15
SUMMARY OF THE INVENTION:
It is an object of the present invention to

provide a electrical connector for terminating jacketed
multi-conductor electrical cable.

.20 It is a further object of the present invention to
provide strain relief for securely terminating jacketed
multi-conductor cable in a connector housing.

It is a still further object of the present
invention to provide an electrical connector strain relief

25 device having hermaphroditic components which secure the
cable to the connector housing.

In the efficient attainment of these and other
objects, the present invention provides an electrical
connector for - terminating jacketed multi-conductor

30 electrical cable. The connector includes a connector
housing for accommodating the cable. The housing defines a
first bounded opening which permits passage of the cabile
therethrough. The cable strain relief device is positioned
adjacent the first bounded opening of the housing and

35 includes first and second interengageable strain relief
members. The first strain relief member is £fixedly

positioned within the housing and the second strain relief
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a second bounded opening substantially concentric with the

first bounded opening surrounding the cable. The second

5 strain relief member is moveable with respect to the first
strain relief member so as to reduce the size of the second
bounded opening for frictionally securing the cable therein.

As more particularly described by way of the

preferred embodiment herein the first and second strain

10 relief members are hermaphroditic and include
interengageable teeth permitting ratchet type movement
between the first and second strain relief members. The

ratchet teeth permit multiple positional alignment between
the hermaphroditic strain relief members to permit

15 securement of different size cables therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS:
Figure 1 shows an exploded perspective view of the

compact data connector of the present invention and a
20 shielded multi-conductor electrical cable positioned for
termination therewith.
Figure 2 is a perspective showing of the internal
shield of the connector of Figure 1.
Figure 3 is an exploded perspective view of a
25 connector sub-assembly of the connector of Figure 1.
Figures 4 and 5 show in front plan and perspective
views respectively, a conductor holding block used in the
connector sub-assembly of Figure 3.
Figure 6 is a perspective view a strain relief
30 device used to secure the multi-conductor cable to the
connector shown in Figure 1.
Figure 7 is a perspective showing of a ground clip
employed in the connector shown in Figure 1.
Figure 8 is a perspective view the connector of
35 Figure 1 including a latch for attachment to a mating

connector.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT :
5 Referring to Figure 1 a compact electrical data

connector 10 is shown. Connector 10 may be employed to

terminate electrical cable 12 having an insulative outer

jacket 14, an inner conductive cable shield 16 and a

plurality of individually insulated electrical conductors 18

10 extending therethrough. In order to prepare cable 12 for

termination in connector 10, jacket 14 is cut away exposing

a portion of cable shield 16 and a length of conductors 18
suitable for termination.

In the present illustrated embodiment cable 12 is

15 an eight conductor cable. However, it may be appreciated

that the invention may be employed with cables having

greater or fewer conductors. Also, cable shield 16 is shown

to be a metallic foil shield, however cables having other

types of conductive shields, such as metallic braiding, may

20 also be employed in accordance with the present invention.

Connector 10 includes an outer connector housing 20 formed

in two parts, a housing base 22 and a housing cover 24.

Housing cover 24 includes a plurality of depending

deflectable locking arms 26 which engage protrusions 28 on

25 base 22 to provide for snap fit engagement of cover 24 on

base 22. Other similar snap fitting elements may also be

employed to secure cover 24 to base 22. Housing 20 may be

formed of a suitably electrically insulative plastic such as

polyester. In order to provide external electrical

30 shielding which shields the connector 10 from external

interferences such as radio-frequency interferences and

electro-magnetic interferences, both base 22 and cover 24

may be internally and externally electrolessly plated with

a metallic plating such as nickel/copper. The process of

35 metallically plating a plastic membexr may be accomplished in

a manner which is conventional in the art.
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type electrical connector where connection end 30 is
5 insertable into a jack type electrical connector for mating
engagement therewith (Fig. 8). While a plug connector 10 is
shown, the concepts of the present invention may also be
employed in a jack connector configuration.
Cable receiving end 32 of connector 10 defines a
10 rearwardly opening circular passage 34, more clearly shown
in Figures 8 and 9, which permits entry of cable 12 into
connector 10.
Housing base 22 supports therein a termination
sub-assembly 40. Referring additionally to Figure 3
15 termination sub-assembly 40 is shown. Termination sub-
assembly 40 includes a termination support member 42 formed
of a suitably insulative plastic such as polyester, which
supports a plurality of electrical contacts 44. Each of
contacts 44 are elongate electrically conductive metallic
20 members formed of beryllium-copper having a connection end
46 and a termination end 48. Connection end 46 includes a
cantilevered element 50 for making mating resilient
electrical engagement with similar contacts in the mating
jack connector. Termination end 48 includes blade type
25 insulation displacing contact (IDC) portions 52 which, as
will be described in further detail hereinbelow, are
constructed for insulation displacing termination with
conductors 18 of cable 12.
In the present illustrative embodiment contacts 44
30 are positioned in two longitudinally aligned transversely
spaced rows. Insulation displacing contact portions 52 of
the lower zrow extend in a direction opposite of the
insulation displacing contact portions 52 of the upper row.
Contacts 44 further include a matable shunting mechanism 54
35 along a central extent 56 thereof. Shunting mechanism 54

permits the shunting engagement of the upper row of contacts
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Support member 42 of termination sub-assembly 490
includes a forward interconnection end 58 and a rear
termination support end 60. Support member 42 supports

10 contacts 44 in individual electrical isolation providing
upper and lower forward platforms 62 and 64 which support
the connection end 46 of contacts 44. .
As contacts 44 are maintained in close proximity
in support member 42, it becomes necessary to shield
15 individual contact pairs from adjacent contact pairs. Shown
in Figure 2 is an internal contact shield 66. Shield 66 is
a die cast metallic member formed of zinc which is
insertable over support member 42 from the interconnector
end 58 thereof. Contact shield 66 serves to shield pairs of
20 contacts 44 from one another both laterally and vertically.
Contact shield 66 includes upper and lower shield platforms
68 and 70 which provide .effective wvertical shielding as
between the connection ends 46 of contacts 44. Further,
contact shield 66 includes a transverse wall 72 separating
25 lateral pairs of contacts 44. Transverse wall 72 is
especially effective in shielding the central porxrtion 56 of
contacts 44 including shunting mechanism 54 which extends to
shunt vertically spaced contacts 44. Contact shield 66
further includes a plurality of extending contact bumps 74.
30 As will be described in further detail hereinbelow, contact
bumps 74 extend for engagement with metallically plated
housing 20 of connector 10. This establishes electrical
path continuity between housing 20 and contact shield 66.
Contact shield 66 further includes an extending ground
35 element 76 which extends for grounding electrical engagement
with cable shield 16, as will be described in further detail



-3-  nenber i1sRcAEMsBesiHRpRdEed by the first strain relief nmenber. The
first and secon f menbers define a second bounded openi ng
substantial ly cgmﬁnmu&llm E the first bounded opening surrounding the
cabl e. The se | ief menber is noveable with respect to the
first strain relief nmenber so as to reduce the size of the second bounded
opening for frictionally securing the cable therein. As nore
particul arly descri bed by way of the Ereferred enpodi ment herein the first
and secdnd strareredppelow, nekPergaintain eherhuprrddi greund o f@PntIHEYde

i nt er engageabl epet@edd QesTe tdnnd rod el cdiifet NEYEIRNts6 |

Cable 12 is terminated to termination sub-assembly

40 prior to the insertion of termination sub-assembly 40

5 into base 22 of housing 20. Extending insulated conductors
18 of cable 12 are positioned for insulation displacing
connection with IDC portions 52 of contacts 44. In oxder to
accurately align conductors 18 with insulation displacing
portion 52, the present invention provides a pair of

10 polycarbonate conductor holding blocks 80 which are
removably positionable with respect to support member 42.
Each holding block 80 is sized to be accommodated within a
recess 61 and 63 at the termination end 60 of support member
42. Further each holding block 80 is designed for

15 positionable receipt over the upper and lower xrows of
contacts 44.

Referring additionally to Figures 4 and 5, each
holding block 80 includes plural elongate contact slots-82
which are designed for accommodating insulation displacing

20 contact portions 52 of contacts 44 upon attachment of
holding block 80 to support member 42. Each holding block
80 includes individual slots 82 for uniguely accommodating

each insulation displacing contact portion 52. Holding
block 80 further includes plural elongate conductor
25 passageways 84 which are in individual communication with

slots 82. Each passageway 84 accommodates one conductor 18
of cable 12. In oxder to support comnductor 18 for accurate
alignment adjacent insulation displacing contact portion 52
for proper insulation displacing connection therewith,
30 holding block 80 includes plural alignment fingexrs 86
extending into passageway 84. Fingers 86 help support
conductors 18 adjacent an upper extent of passageway 84.
The walls of holding block 80 defining passageway 84 include
an uppexr V-shaped flattened surface 88. Fingers 86 extend
35 toward the apex 88a of V-shaped surface 88 so as to permit
the location of conductor 18 within the apex 88a of V-shaped

surface 88.
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Figure 1. | gur es and how in front @Ian and perspective
vi ews respect i Vi y 103EENITRRCHRY ditfy BFock BS&&tiRNt HRff-centered with
respect to passageway B84. The fingers 86 engage the
5 insulation of conductor 18. As the insulation of conductor
18 is deformable, the fingers 86 hold conductor 18 securely
in passageway 84. Fingers 86 may also be zresiliently

deformable to further frictionally secure the conductor 18
in position for electrical termination with IDC portions 52

10 of contacts 44. The interaction between fingers 86 and
conductor 18 permits proper location of conductor 18 and
also accommodates various sizes of conductors.

Additionally, in order to facilitate entry of the
individual conductors 18 into the individual passageways 84

15 holding block 80 includes a tapered funnel entry surface 85
surrounding two adjacent passageways 84. Funnel entry
surface 85 is generally oval and tapers inwardly toward
passageway 84 to provide a smooth inwardly directed surface
against which conductors 18 may be inserted. Funnel entry

20 surface 85 serves to lead conductors 18 into proper position
within passageway 84.

In order to properly position holding block 80
with respect to support member 42, a ratcheting inter-lock
system is employed. Holding block 80 includes a projecting

25 detent element 90 on each longitudinal side thereof.
Support member 42 includes inwardly directed ladder-type
detent receiving elements 92. Detent receiving elements 92
are positioned on opposed internal side surfaces 42a of
support member 42 within recesses 61 and 63. Each detent

30 receiving element 92 includes a tapered lead-in surface 94
and plural positioning elements 96 which permit the holding
block 80 to be supported in multiple positions within
support membex 42. Initially, holding block 80 is supported
below lead-in surface 94. In this position, conductors 18

35 may be inserted into passageways 84 to align the conductors

over insulation displacing contact portions 52. The holding
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a ground clip enployed in the connector shown in Figure 1. ure
8 is a perspective view the connector of Fifdtre 1 including a |atch for
attachnent to a mating connector.

1 block 80 may be snapped down to either of the next two
positions to secure the conductors 18 against, but not in
electrical connection with, 1IDC portions 52. Two
intermediate positions are provided so as to properly

5 position various sizes of conductors which are contemplated
to be terminated by the connector of the present invention.
Holding block 80 may be snapped down to a final position
forcing IDC portions 52 fully through slots 82 and past
passageway 84 to make insulation displacing connection with

10 conductors 18. In this final position holding block 80
securely supports conductors 18 in insulation displacing
electrical connection with contacts 44.

It is contemplated that both holding blocks 80 may
be simultaneously moved from an initial position to a final

15 terminated position under the actuation of a suitable tool
such as pliers (not shown). Movement in this manner will
provide for the mass termination of all eight coriductors 18
with the associated insulation displacing contact portions
52.

20 With termination sub-assembly fully assembled and
terminated to conductors 18 of cable 12, the termination
sub-assembly 40 and cable 12 may be inserted into base 22 of
housing 20. Termination sub-assembly 40 is inserted into
base 22 adjacent coﬁnection end 30 thereof. Upon insertion

25 of termination sub-assembly 40 into base 22, cable 12 is
inserted into cable receiving end 32 of housing 20 and
extends through passage 34 at the rear end thereof.

The cable receiving end 32 of housing 20 includes
a two-component strain relief device 100 which helps secure

30 cable 12 in housing 20. Strain relief device 100 which is

shown in more detail in Figure 6 includes a pair of mating

generally hermaphroditic strain relief components 102 and

104. Strain relief component 102 is referred to as a
stationary component and is fixedly positioned in a channel
35 106 (Fig. 8) in base 22 adjacent cable receiving end 32.

Strain relief component 104 is movably positioned within a
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el ectrical cable 12 haV|ng an insul ative oul@r jacket 14, an inner
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term nation. a bottom wall 102a and 104a respectively and upwardly
extending sidewalls or legs 102b, 102c and 104b, 104c. Legs
5 102¢c, 104c are deflectable and include inwardly directed
ratchet teeth 102d and 104d respectively. Legs 102c and
104c include outwardly directed ratchet teethlloze, 104e
respectively. The hermaphroditic strain relief components
102 and 104 are positioned so that leg 102b of component 102
10 engages leg 104c of component 104 and similarly leg 102c of
component 102 engages leg 104b of component 104. The
positioning of ratchet teeth 102d, 104d and 102e, 104e
permit the movable one-way ratchet engagement of component
102 with respect to component 104. The deflectability of
15 legs 102c and 104c permits such ratchet movement of
components 102 and 104. The internal surfaces of legs 102c,
104c as well as the internal surfaces of bottom walls 102a
and 104a are generally curved so as to form a circular
opening 108 which is generally concentric with passage 34 of

20 housing 20.
As component 104 moves with respect component 102,
opening 108 defined therebetween will be reduced in size in

order to frictionally secure jacket 14 of cable 12

therebetween. In order to assist in this frictional
25 securement, ribs 110 are provided on the internal surface of
each bottom wall 102a and 104a. These ribs provide

increased localized friction against the cable jacket 14.
Component 104 may also include a frangibly
removable cap 112 which is attached to component 104 by a
30 flexible web 114. Cap 112 includes inwardly directed
protrusions 116 which are insertable into recesses 118
adjacent bottom wall 104a of component 104 for snap fit
engagement therewithin.
Strain relief device 100 operates in the following
35 mannexr. Strain relief component 102 is fixedly positioned
within base 22 of housing 20. Strain relief component 104
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provide for ratchet engagement of the respective teeth of
legs 102b, 104b and 102c, 104c. Component 104 is pushed
downward toward component 102 until the cable is secured

10 within opening 108 which is continually decreasing in size
by the movement of component 104 with respect to component
102. If cable 12 is of relatively small diameter, cap 112
may be attached to component 104 and be used as a pressing
surface. With such relatively small cables, cap 112 will

15 also function as a stop preventing over-insertion of
component 104 and the possible of crushing of cable 12. 1In
terminating larger cables, cap 112 wmay extend above the
surface of cover 24 as component 104 need not be inserted as
deeply into base 20. In this situation in order to maintain

20 a flat profile of cover 24, cap 112 may be frangibly removed
from component 104 and discarded.

Prior to installation of cable 12, cable shield 16
is folded back over an extent of jacket 14. Thus the cable
shield will also be secured between strain relief components

25 102 and 104. As the connector 10 is metallized, conductive
continuity may be established between cable shield 16 and
housing 20. Additionally, as contact shield 66 is in
electrical engagement with metallized housing 20 through
extending bumps 74 thereon, conductive continuity is

30 maintained between cable shield 16 and contact shield 66
through metallized housing 20. However, in order to provide
further redundant direct conductive continuity between cable
shield 16 and contact shield 66, a ground clip 120 is
employed. ‘

35 Ground clip 120 which is shown in more detail in

Figure 7 is positioned adjacent strain relief device 100 for
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engagement with cable shield 16 wupon strain relief
tevmination of cable 12 in housing 20. Ground clip 120 is
an elongate member formed of conductive metal such as plated
copper. Ground clip 120 includes a cable engagement extent
122, an opposed contact shield engaging extent 124 and a
central mounting surface 126. Cable engagement extent 122
includes a transversely arcuate cable engaging surface 128
for positioning of cable 12 thereon. Shield engagement
extent 124 includes a deflectable cantilevered arm 130 for
engagement with extending ground element 76 of contact
shield 66. Ground clip 120 is positioned within housing
base 22 so that cable engagement extent 122 overlies fixed
strain relief component 102. Ground clip 120 is secured
within base 22 employing a pair of inwardly directed
deflectable locking barbs 132 at central mounting surface
126. An appropriate post (not shown) extends from a wall of
base 22 to be received between locking barbs 132 to secure
ground clip 120 thereat. Shield engagement extent 124
extends toward connection end 30 of housing 20 for
engagement with ground element 76 of contact shield 66 upon
insertion of contact shield 66 into base 22. Cantilevered
arm 130 is deflectable so as to resiliently engage an end
76a (Fig. 2) of contact shield 66 upon termination of cable
12 in housing 20. Ground clip 120 establishes electrical
continuity between cable shield 16 and contact shield 66
directly without need to employ the metallic plating of
housing 20 to establish such continuity.

Referring now to Figures 8 and 9 the latching of
connector 10 to a mating connector is shown. Connector 10,
which as above mentioned is a plug connector, may be
mechanically and electrically mated with a complementary
jack connector shown schematically as jack connector 150.
Connector 10 1is designed for repeated connection and
disconnection with jack connector 150. In order to provide
for such repeated connections and disconnections, connector
10 includes a deflectable latch 140 extending therefrom.
Connector 10 which is shown in a position rotated 180° from



Housi ng“ 20 is generally an elongate rectangul ar nenmber havj0ghed 18 R ikl%nd
end.. 30 and an opposed cable receiving end 32. Housing 20 s ' 7
is a plug type electrical connector where connection end 3 mmm Hﬂﬂ
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into a jack type electrical connector for mati ng engagenen
8). Wile a plug connector 10 is shown, thelt¥oncepts of the present
I nvention may al so be enployed in a jack connector configuration.

Cabl e receiving.end 32 of ,connector _10,defines rearwardl y _opening
circul at passa%@a@,s Pe 18 E&PHY s hown™F Ugf?@ui@gcg afd §¥t9\ﬁ§t‘:ﬂgp£rﬂﬁ“t§
entry of cabl eslidel niadl toofiedtomsitg. base 22. Hdustialy base i22 gamppoally a

therein a term i_Q - §§§a r il A% n9di t4;qnalyl y .
Figure 3 termd%glie%%agg%-gése %&%@?smgﬁg&%. Hé}%’el}sﬁi %atdllon slub}a%cgléjérﬁgl y
40 includes a semfiagst ild? s @ppraximaibaranyml agratepting surface 144 and a

5 central transition surface 146. Latching surface 142 and
manual actuating surface 144 extend generally longitudinal
to connector housing 20. Latching surface 142 and manual
actuation surface 144 are 'vertically"spaced. apart being
connected by transversely extending transition surface 146.

10 The particular shape of latch 140 provides for a low profile
configuration of the latch. Connector 10 generally has a
rectangular body profile defined by base 22 and cover 24.
Employing an extending simple cantilevered arm which would
extend from housing 20, would require the distal end of the

15 latch to be substantially outward of the rectangular body
profile of connector 10. This would result in the
presentation of a wider body profile which would be
generally unacceptable for use with compact components.
Also in order to appropriately latch such an extending arm

20 a greatér degree of deflection would be required. The latch
140 of the present invention overcomes these disadvantages
by providing a latching surface 142 which is within the body
profile of housing 20 upon latching engagement with
connector 150.

25 Connector 10 is connected to'jack connector 150 in
the following manner. The connection end 30 of connector 10
is inserted into jack connector 150, latch 140 which is
designed to downwardly deflect upon insertion into connector
150, engages a downwardly xramped latch element 152 of

30 connector 150. This engagement forces latching surface 142
under ramped latch element 152. An opening 148 in latching
surface 142 rides over ramped latch element 152 and into
locked position therewith.

' Referring to Figure 9 the latched position of

35 connector 10 with respect to connector 150 is shown.
Latching surface 142 is secured within connector 150 with



of*a suitably i nsul ative 'pI astic such as polyester, which supports a

plurality of ele heet HasHeert Replaged44.  Each of contacts 44 are el ongate

el ectrically cond lﬁ'ﬂﬂﬂ 'l: menbers forned of beryllium copper having
n

a connection end ation end 48. Connection end 46 includes a
cantilevered el enment 50 for making mating régi-lient el ectrical engagenent
wth simlar contacts in the mating jack connector. Term nation end 48

i ncl udes bl ade type insulation displacing contact (IDC) portions 52 which,
as will be descopgeingn ¥4f t Hey detshinger shnbarew, 142 ¢ swreeunding flatch

i nsul ation di SpLaghage t 853 Nas | gBcWEh ARG S 18 haca® 1R latching

In the present 1llustrative enbodi nent contacts 44 are positioned in two
| ongi t udi nal | y eRIIFRELRY ansvelBel FhacdP r FRLeaFRuIHS onltdhipl ddGhg and
contact portiongiSdohiedtecdmvest5OW @Xrsidl ddhriedtdreCls 0 faeRizAs isct et iidhe

| nsul at ign di spé@:g%g ecglﬂagts %%rptzje%réséds.z Oéirtlcr:]ee #BRS51" Q% vation surface

144 is positioned in the plane above the plane of latching

surface 142, the manual actuation surface 144 may be easily

manipulated by the user. By depressing manual actuation

surface 144 latching surface 142 is moved away from ramped

10 latch element 152 permitting disconnection of connector 10

from connector 150.

The present invention thus provides a low profile

latch almost entirely within the body profile of connector

10 with only manual actuation surface 144 slightly extending

15 above the body profile of connector 10 to facilitate manual
actuation and release of comnector 10 from connector 150.

Various changes to the foregoing described and

shown structures would now be evident to those skilled in

the art. Accoxrdingly the particularly disclosed scope of

20 the invention is set forth in the following claims.

25

30

35



Contacts 44 further include a matable shunting ne ﬂmﬁwiﬂjﬁuﬂ:ﬂ !E central
extent -56 thereof. Shunting nechanlsn1§4—pern1ts genent
of the'upper row of contacts - 44 to ‘“he | Ower row of

cont ac#CHEYIMS The operation of a shunting nechanlsn154 of this type is

shown a@ﬂ de%&ﬁ'@%ﬁdq%lcal connector for terminating Jjacketed mnulti-
conductor cable comprising:

a connector housing for accommodating said cable, said
housing defining a first bounded opening for permitting passage of
said cable therethrough;

a cable strain relief device positiqned adjacent said
first bounded opening of said housing for securing said cable
thereat, said cable strain relief device including first and second
interengageable strain relief members, said first strain relief
member fixedly positioned within said housing adjacent said first
bounded opening and said second strain relief member movably
supported by said first strain relief member adjacent said first
bounded opening, said first and second strain relief members each
comprising a pair of spaced legs, one leg having outwardly directed
engagement elements and the opposing leg having inwardly directed
engagement elements, the outwardly directed engagement elements on
a leg of one strain relief member engaging the inwardly directed
engagement elements on a leg of the other strain relief member,
said first and second strain relief members defining a second
bounded opening adjacent to said first bounded opening, said second
ctrain relief member being movable with respect to said first
strain relief member to reduce the size of said second opening and

for frictionally securing said cable thereat.

2. An electrical connector of claim 1, wherein said first and

second strain relief members are generally hermaphroditic.

3. An electrical connector of claim 1 or claim 2, wherein said
first and second strain relief members each comprise cable

engagement surfaces including raised ribs for engagement with said
cable.

4. An electrical connector of any one of claims 1 to 3, wherein
said engagement elements on said first and second strain relief
members include interengageable teeth for permitting ratchet-type
movement between said first and second strain relief members.

———
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copendi ng patent application Serial No. 08/013, 452 ful m n:

1998 entitled "Vertically Aligned Electrical Connect n m'”)m Hﬂ‘ﬂl’ll chis
assi gnegt 0 't he assignee of the present invention. L Support nenber
42 of ternination sub-assenmbly 40 incl uded6a—forward interconnection end 58
and a rear_ ternnation support end 60. Support ‘menber 47 supports contacts

44 in inddvi dudin slestbriical epinedtmr mHEnY el percBihd aWedo for witetein
pl at f or ms B3 gand | SHRP it ti nd_46_of Sontact s

e cont act gy econtl Foratiprdiic SSRBSE | Bl | BortoRorLragaL (for
becones ndd@iddng mevemeaty °ifn§NF1d§aF°Bén$§§§ ipareliéf amembenoeith arespent

pai rs. Shaw daidifidst Strfa il ¢l FiH et act shield 66. Shield 66 is a
die cast nmetallic nmenber formed of zinc which is insertable over support

rrerrbe_r 42 fr_omthe i nt erconnector end 58 thereof. Contact shield 66 serves
to shiel d quai r Amfelectrical connector of any one of claims 1 to 5, wherein

said first and second strain relief members each comprise a
generally U-shaped member including a bottom wall and a pair of
upstanding sidewalls, said pair of spaced legs on each strain
relief member deflnlng sa1d respectlve 51dewalls.

7. An electrical connector of claim 6, wherein a leg of both of
said first and second strain relief members has a curved internal
surface opposite said outwardly directed engagement elements.

8. An electrical connector of claim 7, wherein said bottom wall
of both of said first and second strain relief has a curved

internal surface.

9. An electrical connector of claim 8, wherein said legs on both
said first and second strain relief members are deflectable, and
wherein said engagement elements on said first and second relief

members comprise rachet teeth.

10. An electrical connector of any one of claims 1 to 9, wherein
said second strain relief member comprises a cap having an extent
projecting exteriorly of said housing for pressing said second

strain relief member, said cap being removably attached to said
second strain relief member.

This Sheet Has Been ReﬂIl
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contacts 44 fromone another both laterally and vertically. Contact shield
66 i nckudes upper and | ower shield platforns 68 and 70 whi ch provide
eftective vertical shi el ding as between the connection ends 46 of contacts
44, Further, contact shield 66 includes a transverse wall 72 separating
| ateral pairs of contacts 44. Transverse wall 72 is especially
effective in shielding the central portion 56 of contacts 44 incl uding
shunti ng mechani sm 54 which extends to shunt vertically spaced contacts 44.
Contact shield 66 further includes a pluradity of extending contact bunps
74. As will be described in further detail hereinbel ow, contact bunps 74
extend for engagenent with netallically plated housing 20 of connector 10.
This establishes electrical path contixggtyadet ween housing 20 and cont act
shield 66. Contact shield 66 further includes an extending ground el ement
76 which extends for gro ¢ eTret —tabl e shield 16,
as wll be described in further detai

An electrical connector (10) is provided for the

5 termination of jacketed multi-conductor electrical cable
{(12) . The connector includes a connector housing (20)
defining a first bounded opening (34) which permits passage
of the cable therethrough. The cable strain relief device
(100) is positioned adjacent the first bounded opening of

10 the housing. The cable strain relief device includes first
and second hermaphroditic strain relief members (102,104)
for securing the cable therebetween. The first strain
relief member (102) is fixedly positioned within the housing
and the second strain relief member (104) is movably

15 supported with respect to the first strain relief member.
The first and second strain relief members (102,104) define
a fully bounded opening surrounding the cable. The first
and second strain relief members (102,104) are movable so as
to reduce the size of the seconded bounded opening for

20 frictionally securing the cable thereat.

This Sheet Has Been Rer
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-7t her ei nbel ow, to maintain electrical ground continuity between cable
shi.el d 16 and contact shield 66. T&B 1107 Cable 12 is ternminated to

term nation sub-assenbly 40 prior to the insertion of term nation
sub-assenbly 40 into base 22 of hou®@eeg) 20f Fxtending insul ated conductors

This Sheet Has Been Replaced
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18 of ‘cable 12 are positioned for insulation displacing connection with IDC
portiong 52 of contacts 44. In order to accurately align conductors 18
with insul ation displacing portion t&,110fhe present invention provides

a pair of polycarbonate conductor holding blocks 80 which are
renmpvably positionable with respect phge 2UppEt menber 42. Each hol di ng

bl ock 80 is sized to be accommpdated wthin a recess 61 and 63 at the

term nation end 60 of support nenber 42. gsther each holding block
80 is designed for positionable receipt ¥ver the ypper and | ower rows of
contacts 44. Referring additighally to Fifﬁr 4 and 5, each
hol di ng bl ock 80 i ncludes plural elongate conta ¥l ots 82 which_are

desi gned for accommodati ng i nsyt4a

contacts 44 uponfalfacprent o

hol di ng bl ock 80 include§zind
(p s

i

on di spkasivig gont act portrﬂﬁQJSZ of
G ‘.‘ggﬁg; 80 tojsupport yénber 42. Each
s 82 fg ;Lquely accommodat i ng
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each t nsul ati on di spl aci ng contact portion 52. Hol di ng bl ock 80 further
|ncludes plural elongate conductorpgnisepgeways 84 which are in individua
comuni cation with slots 82. Each passageway 84 accompdates one conduct or
18 of cable 12. In order to supporpa gad&mtsor 18 for accurate alignnent
adj acent insulation displacing contTact portion 52 for proper insulation

di spl aci ng connection therewith, holding block 80 includes plural
alignment fingers 86 extendlng into passageway 84. Fi ngers 86 help - .
suppoft conduct-ors 18 adjacent an upper extent of passageway 84. The wal I's
of hol ding bl 6ck 80 defining passageway 84 include an upper V-shaped
flattened surface 88. Fingers 86 extend toward the apex 88a of V-shaped
surface 88 so as to pernmt the |ocation of conductor 18 mnthln Hhe apex 88a
of V-shaped surface 88.

,(5:*’0:- '3(8 /./ ’ifql - :
ébé ';}/;;/{ : ; 2 ~ "T_'—_—_———-} //,7g§’
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( 7 (? %N RN g0
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- 8- As shown particularly with respect to Flgure4 t he

ar r,.ange‘nrent of fingers 86 and V-shaped surface 88 serves to |ocate
conductor 18 at a position off-centerssdivwzh respect to passageway 84.
The fingers 86 engage the insulation of conductor 18. As the insulation
of conductor 18 i s deformabl the f me#sofBS hol d conductor 18 securely in

passageway 84.\0}—Fi16§8rs ﬂ)@. y al C/e resi |ently
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deformable to further frictionally secure the conductor 18 in position for
el gctrical termnation with I DC portions 52 of contacts 44. The

i nt eract--on between fingers 86 and TeBnui®Ft or 18 perm ts proper |ocatidon of
conductor 18 and al so accommpdates various sizes of conductors.
Addltlonally, in order to facilitattegerd of ®f the individual conductors 18
I nto the individual passageways 84 hol di ng bl ock 80 i des a tapered
funnel entry surface 85 surrounding two adjacent pas ys 84. Funnel
entry surface 85 is generally oval and tapers inwardly toward passageway 84
to provide a snmooth inwardly directed surface,again L/mﬁfch condyctors 18
may be inserted. Funnel entry surface 85 se N’f//g -1¢ad conductors 18 into

proper position within passagemay 83 A
posi ti on hol di ng bhagk ct to \\ 2, a r at ng;
i nter-1ock irsten1fgaeyggaxqﬂ /ygsdlngq /;héf//“IS?a

g
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det ent, el enent 90 on each Iongi tudi nal side thereofii ’Stjppori imenbers42

| npl udes nmk@@iA@gf%ﬁ-@hT duu&I sgype detent rie (%M/l ng €lements 192, Detgn{ ]
recei ving BNt S A ar e p05|t|o ed oh opposed iB#iternal; si:de surd acesg,,Aizé;'
of suppor rzﬁrrf)c{ 42 \ﬂﬁdhllg ~8] and 63.| EFach.det-eni reces yving .y 5%
el ement i es é"‘%‘é‘pereﬁ??*’éﬁ@i rrr urface 94gand.:pl.ural posmiq'l“pmng
el enent s |64 RIAFEEGhePrEYd -t-he s8¢ ng-blotk- 80 tlo be supportéd in rml’crp] """
posi t i ons{EliAMIAtsuppered -Abntrpagad..-Iai ti al | ng,.bl g

VDAL DG

supporte IbeT DR &ECEIRTsUrf.ace..94....l.njt hi s pos+&-on; “Con i

‘may:---be
| nserted into passage""a;in%h&m' b@m&Qo@OMﬂf gEnmEr i nsul ati on
di spl aci ng contact port I ng

FIELD OF THE INVENTION:
The present invention relates generally to

improvements in electrical data connectors. More
particularly the present invention relates to a shielded
compact data connector which permits the transmission of
signals at high data rates.

BACKGROUND OF THE INVENTION:
In the field of data/communications technology,

information in the form of electrical signals is being
transmitted at ever increasing speeds. Along with the
desire to transmit information at faster data rates, the
"industry has also seen the need to reduce the size of
hardware employed so as to increase portability and ease of
use. In order to keep pace with these improvements, the
interconnection technology, which includes electrical cables
and electrical connectors designed to connect such hardware,
has also undergone significant changes. Electrical
connectors and cables are now available which are much
smaller in size and capable of transmitting data at higher
rates.

Continued improvement in connection technology is
not without problems. When decreasing the size of
electrical connectors while requiring the connectors to
transmit data at higher rates, cross-talk between adjacent

. conductive components of the connector becomes a factor
which must be addressed. Additionally, as these components
are normally used in close proximity to other electronic
components, the individual connector coﬁponents must be
shielded from electro-magnetic interferences and radio-
frequency interferences. These interferences can adversely
affect the performance levels of the connectors especially

at higher data rates. . REPLACEMENT SHEET
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-9- bl ock 80 may be snapped down to either of the next TVB““05|t|ons§t
secure the conductors 18 against, but not in electrical ‘fgpg

| DC portions 52. Two internedi ate positions arie SO a
properly position various sizes of conductors which are c -e%a%afeﬂ e

term nated by the connector of the present24 nvention. Hpl ding bl ock 80 y
be snapped down to a final position forcing | DC portions~52-furTy tThr ough

slots 82 and past passageway 84 to mmke insul ation displ aci ng_connecti on
with conductors 18. 140 tadditiomdl pdsmenen vl GPREEEFBEK teghnology is
that the connector components must be "user friendly”". That

is, the components must be easy to assemble as well as easy
to connect and disconnect. Further, the portability of many
electronic components requires that these connections and
disconnections be repeated many times. A connector must be
able to withstand the rigors of repeated interconnection
without degradation of mechanical or electrical performance.

It can be appreciated that merely "downsizing” a
connector will be insufficient to meet the current
requirements of the industry. Smaller connectors must be
designed to meet increased signal transmission requirements,
and provide for internal and external shielding as well as
long term reliable mechanical-performénce.

SUMMARY OF THE INVENTION:

It is an object of the present invention to
provide a electrical connector for terminating jacketed
multi-conductor electrical cable.

It is a further object of the present invention to
provide strain relief £for securely terminating jacketed
multi-conductor cable in a connector housing.

It is a still further object of the present
invention to provide an electrical connector strain relief
device having hermaphroditic components which secure the
cable to the connector housing.

In the efficient attainment of these and other
objects, the present invention provides an electrical
connector for - terminating jacketed multi-conductor
electrical cable. The connector includes a connector
housing for accommodating the cable. The housing defines a
first bounded opening which permits passage of the cable
therethrough. The cable strain relief device is positioned
adjacent the first bounded :opening of the housing and
includes first and secohd interengageable strain relief
members. The first strain relief ,member is fixedly
positioned within the housing and?®##e devend strain relief



REPLACEMENT SHEET|

TSComnducto 8 in insulation displacing electrical

securely sup
connecti on

—~ O

N GO t 4. It is contenplated that both hol di ng
bl'ocks 80 ma be%grhﬁﬁf§ﬂ£0ley noved froman initial position to a final
t

term nat ed pps tion under

e lactuation of a suitable tool such as pliers

(not shown).| Moverrent in thisjmanner wil-l provide for the mass termnation

of all ei ght~Tcomductor-s—3+8—w-Hh t he associ ated i nsul ati on di spl aci ng

contact portions 52. Wth term nation sub-assenbly fully assenbl ed
and term pakedrt 0i §OR@IRIKlys $8ppbrealll e 2 tHeheftesti natrain sueldefenbl y

40 and cable 12 na%

be inserted,into base_ 22.0of len ol S EDAL T ON
sub-assenﬁ??bﬁﬁ'is|qﬁuﬁﬁ§§%i§ﬁ4)?ﬁﬁﬁpiéggﬁfégeﬁ?eg%%nggﬁggﬁseﬁgLég%
t her eof . Bperdonserddwnies dmeminmt $wps samt datbwbryngentris Wase Zhe cabl e

e o SEELEL, a0, obEnky Bt cheuea 20 asecieoin
strain relief member is moveable with respect to the first
strain relief member so as to reduce the size of the second
bounded opening for frictionally securing the cable therein.

As more particularly described by way of the
preferred embodiment herein the first and second strain
relief members are hermaphroditic and include
interengageable teeth permitting ratchet type wmovement
petween the first and second strain relief members. The
ratchet teeth permit multiple positional alignment between
the hermaphroditic strain relief members to permit

securement of different size cables therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1 shows an exploded perspective view of the
compact data connector of the present invention and a
shielded multi-conductor electrical cable positioned for
termination therewith.

' Figure 2 is a perspective showing of the internal
shield of the connector of Figure 1.

Figure 3 is an exploded perspective' view of a
connector sub-assembly of the connector of Figure 1.

Figures 4 and S5 show in front plan and perspective
views respectively, a conductor holding block used in the
connector sub-assembly of Figure 3.

Figure 6 is a perspective view a strain relief
device used to secure the multi-coﬁductor cable to the
connector shown in Figure 1.

Figure 7 is a perspective showing of a ground clip
employed in the connector shown in Figure 1.

Figure 8 is a perspective view the connector of
Figure 1 including a latch for attachment to a mating
connector.
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The cabl e receiving end 32 of housing 20 includesjajtwo- conpoﬁéﬁt s-raln
relief device 100 which hel ps secure cable 12 in hoysing APR 1987raj nirelief

device 100 which is shown in nore detail in Figuré 6 includes a i of
mating generally hernmaphroditic strain relief conpormrents 102 and 104.
Strain relief conponent 102 is referred t+9-as a sfationary conpo and is

fixedly positioned in a channel 106 (Fig. 8) in base 22 adjacent cabl e
receiving end 32. Strain relief conmponent 104 is nmovably positioned within
a j L4 APRri@@Fe 9 shows the connector of Figure 8 in

connected position with the mating connector.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:
Referring to Figure 1 a compact electrical data
connector 10 is shown. Connector 10 may be employed to
terminate electrical cable 12 having an insulative outer
jacket 14, an inner conductive cable shield 16 and a
plurality of individually insulated electrical conductors 18
extending therethrough. 1In order to prepare cable 12 for
termination in connector 10, jacket 14 is cut away exposing
a portion of cable shield 16 and a length of conductors 18

suitable for termination.

In the present illustrated embodiment cable 12 is
an eight conductor cable. However, it may be appreciated
that the invention may be employed with cables having
greater or fewer conductors. Also, cable shield 16 is shown
to be a metallic foil shield, however cables having other

- types of conductive shields, such as metallic braiding, may
also be employed in accordance with the present invention.
Connector 10 includes an outer connector housing 20 formed
in two parts, a housing base 22 and a housing cover 24.
Housing cover 24 includes a plurality of depending
deflectable locking arms 26 which engage protrusions 28 on
base 22 to provide for snap fit engagement of cover 24 on
base 22. Other similar snap fitting elements may also be
employed to secure cover 24 to base 22. Housing 20 may be
formed of a suitably electrically insulative plastié such as
polyester. In order to provide external electrical
shielding which shields the connector 10 from external
interferences such as radio-frequency interferences and
electro-magnetic interferences, both base 22 and cover 24
may be internally and externally electrolessiy plated with
a metallic plating such as nickel/copper. The process of
metallically plating a plastic member may be accomplished in
a manner which is conventional in the art.



-10- simlarly disposed slot in cover 24. ﬁﬁf&ﬁgﬁ
conponents 102 and 104 are generally U shaped nenbers| havi ng a bot tjorp wal |
102a and 104a respectively and upwardly extending sj I4Apar80bgs 02b
102c and 104b, 104c. Legs 102c, 104c are deflectabl nd 1 nclude inwardly
directed ratchet teeth 102d and 104d respectively. tegs—IUZC and 1QM4c

I ncl ude outwardly directed ratchet teeth 102e, 104e}jrespectively T
hermaphroditic strain relief conponents 102 and 104 are positioned'so that
|l eg 102b of conponent Hsiqg)ades ise@ermwa bbby cBRpIORgates TFRTHIST | y
leg 102c of &%{B%Qneﬁaviﬂg £ngagas keenl048d0fs corpanet dgposedTheable
positioning of ratchet téeth 102d, 104d and 102e,.10§e eernit.the anable
one-way rat GieaeisHgEhRGt3Df cHRPSASS 20 shown in Figure 1 i1s a plug

type electrical connector where connection end 30 is

D

insertable into a jack type electrical connector for mating
engagement therewith (Fig. 8). While a plug connector 10 is
shown, the concepts of the present invention may also be
employed in a jack connector configuration.

Cable receiving end 32 of connector 10 defines a
rearwardly opening circular passage 34, more clearly shown
in Figures 8 and 9, which permits entry of cable 12 into
connector 10.

Housing base 22 supports therein a termination
sub-assembly 40. Referring additionally to Figure 3
termination sub-assembly 40 is shown. Termination sub-
assembly 40 includes a termination support member 42 formed
of a suitably insulative plastic such as polyester, which
supports a plurality of electrical contacts 44. Each of
contacts 44 are elongate electrically conductive metallic
members formed of beryllium-copper having a connection end
46 and a termination end 48. Connection end 46 includes a
cantilevered element 50 for making wmating resilient
electrical engagement with similar contacts in the mating
jack connector. Termination end 48 includes blade type
insulation displacing contact (IDC) portions 52 which, as
will be described in further detail hereinbelow, are
constructed for 4insulation displacing termination with
conductors 18 of cable 12. '

In the present illustrative embodiment contacts 44
are positioned in two longitudinally aligned transversely
spaced rows. Insulation displacing contact portions 52 of
the lower row extend in a direction opposite of the
insulation displacing contact portions 52 of the upper row.
Contacts 44 further include a matable shunting mechanism 54
along a central extent S6 thereof. Shunting mechanism 54
permits the shunting engagement of the upper row of contacts



102 with respect REH@MQQ&E§HESHBE$ The deflectability of |egs 102c and

104c permts such ratchet novenmenti{ of conponents 102 and 104. The internal
surfaces of |egs{1D2cf4kpfci0@s Weli as the internal surfaces of bottom
wal | s 102a and 14k are general lly jcurved so as to forma circul ar opening
108 which is gengrdafty—toncentr+c wth passage 34 of housing 20.

As conponent 104]noves with respedt conponent 102, opening 108 defi ned

t herebetween will be reduced 1n"size in order to frictionally secure jacket
14 of cable 42 therttet howar row ohrdentatbs addsi st Thenoperiadidrieii ana
secur enent, d tsﬁpg,’r 0 ttgm
wal | 102a angﬁt%ég ££8n8§%¥ﬁ 54 6%:éﬁk quaéggééggadbgggﬁgggggr}gt|on
agai nst the ceperdiagkpatent aDPllcatlQBnﬁéﬁéﬁi ¥o4 REYOABsHSRnELL4EE @n

frangibly r ef@ﬂfl@&f-ycagp 1i393\hleqihlcqeai t WQ?QL&Ql@?rfmn@’ﬁedloéléittﬁlcal
flexible web g 12 |ncludei Bpwarduy dlr%ft
Coqnector omponents" which is assigned to the assignee of

the present invention.

Support member 42 of termination sub-assembly 40
includes a forward interconnection end 58 and a rear
termination support end 60. Support member 42 supports
contacts 44 in individual electrical isolation providing
upper and lower forward platforms 62 and 64 which support
the connection end 46 of contacts 44. .

As contacts 44 are maintained in close proximity
in support member 42, it becomes necessary to shield
individual contact pairs from adjacent contact pairs. Shown
in Figure 2 is an internal contact shield 66. Shield 66 is
a die cast metallic member formed of zinc which is
insertable over support member 42 from the interconnector

"end S8 thereof. Contact shield 66 serves to shield pairs of
contacts 44 from one another both laterally and vertically.
Contact shield 66 includes upper and lower shield platforms
68 and 70 which provide effective vertical shielding as
between the connection ends 46 of contacts 44. Further,
contact shield 66 includes a transverse wall 72 separating
lateral pairs of contacts 44. Transverse wall 72 is
especially effective in shielding the central portion 56 of
contacts 44 including shunting mechanism 54 which extends to
shunt vertically spaced contacts 44. Contact shield 66
further includes a plurality of extending contact bumps 74.
As will be described in further detail hereinbelow, contact
bumps 74 extend for engagement with metallically plated
housing 20 of connector 10. This establishes electrical
path continuity between housing 20 and contact shield 66.
Contact shield 66 further includes an extending ground
element 76 which extends for grounding electrical engagement
with cable shield 16, as will be described in further detail



n wal |
rain
onent

protrusions 116 which are insertable into recesses 1
104a of conponent 104 for snap fit engagenent therew
relief device 100 operates in the follow ng nmanner.
102 is fixedly positioned within base 22 of housing
conponent 104 -7- -1

hereinbelow, to maintain electrical ground continuity
between cable shield 16 and contact shield 66.

Cable 12 is terminated to termination sub-assembly
40 prior to the insertion of termination sub-assembly 40
into base 22 of housing 20. Extending insulated conductors
18 of cable 12 are positioned for insulation displacing
connection with IDC portions 52 of contacts 44. In orxder to
accurately align conductors 18 with insulation displacing
portion 52, the present invention provides a pair of
polycarbonate conductor holding blocks 80 which are
removably positionable with respect to support member 42.
Each holding block 80 is sized to be accommodated within a
recess 61 and 63 at the termination end 60 of support member
42. Further each holding block 80 is designed for
positionable receipt over the upper and lower rows of
contacts 44.

Referring additionally to Figures 4 and 5, each
holding block 80 includes plural elongate contact slots-82
which are designed for accommodating insulation displacing
contact portions 52 of contacts 44 upon attachment of
holding block 80 to support member 42. Each holding block
80 includes individual slots 82 for uniquely accommodating
each insulation displacing contact portion 52. Holding
block 80 further includes plural elongate conductor
passageways 84 which are in individual communication with
slots 82. Each passageway 84 accommodates one conductor 18
of cable 12. In order to support conductor 18 for accurate
alignment adjacent insulation displacing contact portion 52
for proper insulation displacing connection therewith,
holding block 80 includes plural..alignment fingers 86
extending into passageway 84. Fingers. 86 help support
conductors 18 adjacent an upper extent of passageway 84.
The walls of holding block 80 defining passageway 84 include
an upper V-shaped flattened surface 88. Fingers 86 extend
toward the apex 88a of V-shaped surface 88 so as to permit
the location of conductor 18 within the apex 8Ba of V-shaped
surface 88.



INEDI ACERENT SHRIT
MENT SHEEI
Is inserted intC)%%géA tﬁﬁi& l%d 24. Cover 24 is then positioned over an

snap fitted onto} base 22. tihijs position legs 102b, 104b and 102c and
104c are only in}ihi th 4 AP, .ge it. In order to provide strain reljef for
cable 12 within topnector.1Q. .stirain relief conponent 104 is manual ly
pushed down into}housing 10 through coverg24 to provide for ratchet
engagenent of thée—respeettve~teettr of | egs 102b, 104b and 102c, 104c.
Conmponent 104 is pushed downward toward conponent 102 until the cable is
secured wit hin openi ngad08holic lpart icritarinal kit deceepeng o migerdy4t he
novenent of conmponent 104 w t .espect to_c onent 102. Lf caple 12 is of
ol ot vely sTaf T e Rent of) SRR a5, 5 N2REAPES SURoRENTS (BATYRE be
used as a pressilogade f aopducvrh Bichtr ek attasdlbigmablf feakbhtsredapwitiR
will also fugclion asf LR Qe B39 Overnd Nsaiiddyl OfscogRgagat 44 and
the possible oéff)%&hsﬁ:l ng%o%gca% eng. I'n . ¢ i 845 o
insulation of conductor 18. As the insulation of conductor

18 is deformable, the fingers 86 hold conductor 18 securely

in passageway 84. Fingers 86 may also be resiliently
deformable to further frictionally secure the conductor 18

in position for electrical termination with IDC portions 52

of contacts 44. The interaction between fingers 86 and

conductor 18 permits proper location of conductor 18 and
also accommodates various sizes of conductors.

Additionally, in order to facilitate entry of the
individual conductors 18 into the individual passageways 84
holding block 80 includes a tapered funnel entry surface 85
surrcunding two adjacent passageways 84. Funnel entry
surface 85 1is generally oval and tapers inwardly toward
passageway 84 to provide a smooth inwardly directed surface
against which conductors 18 may be inserted. Funnel entry
surface 85 serves to lead conductors 18 into proper position
within passageway 84.

In order to properly position holding block 80
with respect to support member 42, a ratcheting inter-lock
system is employed. Holding block 80 includes a projecting
detent element 90 on each longitudinal side thereof.
Support member 42 includes inwardly directed ladder-type
detent receiving elements 92. Detent receiving elements 92
are positioned on opposed internal side surfaceé 42a of
support member 42 within recesses 61 and 63. Each detent
receiving element 92 includes a tapered lead-in surface 94
and plural positioning elements 96 which permit the holding
block 80 to be supported in multiple positions within
support member 42. Initially, holding block 80 is supported
below lead-in surface 94. In this position, conductors 18
may be inserted into passageways 84 to align the conductors
over insulation displacing contact portions 52. The holding



termnating | arger cables, cap 112 may extend abov
as_conponent 104 need not be inserted as deeply into|base 20. 1n thi
situation in order to maintain a flat profile of cqvér 124AR&699I712
frangi bly renmoved from conmponent 104 and di scarded.
installation of cable 12, cable shield_46 is folde
jacket 14. Thus the cable shield will also be secur
conponents 102 and 104. As the connector 10 is netallized, conductive
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to be terminated by the connector of the present invention.
Holding block 80 may be snapped down to a final position
forcing IDC portions 52 fully through slots 82 and past
passageway 84 to make insulation displacing connection with
conductors 18. In this final position holding block 80
securely supports conductors 18 in insulation displacing
electrical connection with contacts 44.

It is contemplated that both holding blocks 80 may
be simultaneously moved from an initial position to a final
terminated position under the actuation of a suitable tool
such as pliers {(not shown). Movement in this manner will
provide for the mass termination of all eight cornductors 18
with the associated insulation displacing contact portions
52.

' With termination sub-assembly fully assembled and
terminated to conductors 18 of cable 12, the termination
sub-assembly 40 and cable 12 may be inserted into base 22 of
housing 20. Termlnatlon sub-assembly 40 is inserted into
base 22 adjacent connection end 30 thereof. Upon insertion
of termination sub-assembly 40 - into base 22, cable 12 is
inserted into cable receiving end 32 of housing 20 and
extends through passage 34 at the rear end thereof.

The cable receiving end 32 of housing 20 includes
a two-component strain relief device 100 which helps secure
cable 12 in housing 20. Strain relief device 100 which is
shown in more detail in Figure 6 includes a pair of mating
generally hermaphroditic strain relief components 102 and
104. Strain relief component 102 is referred to as a
stationary component and is fixedly positioned in a channel
106 (Fig. 8} in base 22 adjacent cable receiving end 32.

Strain relief component 104 is movably positioned within a

C Mhsmﬂrg ver

y be

24

back over an ext gnt of
relief
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enpl oyed. Groumnd brqp;120 which is shown in nore detail in Figure
7 is positiohe iln relief device 100 for
-12- engaganpnﬁfiaﬁﬁhqg { shield 16 wupon strain relief
termnation pficable. .12 in S|ng 20. Gound clip 120 is

-10-
similarly disposed slot in cover 24. Strain relief

components 102 and 104 are generally U-shaped members having
a bottom wall 102a and 104a respectively and upwardly
extending sidewalls or legs 102b, 102c and 104b, 104c. Legs
102c, 104c are deflectable and include inwardly directed
ratchet teeth 102d and 104d respectively. Legs 102c and
104c include outwardly directed ratchet teeth.loze, 104e
respectively. The hermaphroditic strain relief components
102 and 104 are positioned so that leg 102b of component 102
engages leg 104c of component 104 and similarly leg 102c of
component 102 engages leg 104b of component 104. The
positioning of ratchet teeth 102d, 104d and 102e, 104e
permit the movable one-way ratchet engagement of component -
102 with respect to component 104. The deflectability of
legs 102c and 104c permits such ratchet movement of
components 102 and 104. The internal surfaces of legs 102c,
104c as well as the internal surfaces of bottom walls 102a
and 104a are generally curved so as to form a circular
opening 108 which is generally concentric with passage 34 of
housing 20.

As component 104 moves with respect component 102,
opening 108 defined therebetween will be reduced in size in
order to frictionally secure jacket 14 of cable 12
therebetween. In order to assist in this frictional
securement, ribs 110 are provided on the internal surface of
each bottom wall 102a and 104a. These 1ribs provide
increased localized friction against the cable jacket 14.

Component 104 may also include a frangibly
removable cap 112 which is attached to component 104 by a
flexible web 114. Cap 112 includes inwardly directed
protrusions 116 which are insertable into recesses 118
adjacent bottom wall 104a of component 104 for snap fit
engagement therewithin. .

Strain relief device 100 operates in the following
manner. Strain relief component 102 is fixedly positioned
within base 22 of housing 20. Strain relief component 104
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G ound clip 120 includes a cabl e engagenent exte 122, an opposqd [cont act
shi el d engagi ng extent 124 and a central nountin surﬁngrﬁa@g7CZble
engagenent extent 122 includes a transversely arcluate cabl e engadgi ng
surface 128 for positioning of cable 12;thereon. ' ernt extent

124 includes a deflectable cantilevered arm 130 flor engagenent wt

ext endi ng ground el ement 76 of contact shield 66. Gound clip 120 is
posi ti oned swi firfyartudisi igo bane A ko ihatovabl e4engagw@flt 2ext1enttrﬂa22

overlies fixe .str In_relief conmponept, 1 cI| 120 cur
within ba®&S321 yPhot a Phi anP ﬁ’v&a‘i%‘% O(ﬂ% E’EE 1 ect at?e'%ﬁ | ng
bar bs 132pa:'rs:.tté.lmhr al eg® unii2ing smé}acanﬁ%lom aqmiopﬂéat enposonlpotirshown)

extends fr. | 22 ceLv Ki r 32 to
secure grog"n c\lilap nf%@ét?rﬁeeﬁ:e t. 1 Qﬁdéfdeénggoggng%?%gﬁ%gﬁt r%g'él'ggxter%s
toward cocadde 8@ whthdpn ePnnectPrgi®o 3rain rEllef component 104 is

manually pushed ‘down into housing 10 through cover 24 to
provide for ratchet engagement of the respective teeth of
legs 102b, 104b and 102c¢c, 104c. Component 104 is pushed
downward toward component 102 until the cable is secured
within opening 108 which is continually decreasing in size
by the movement of component 104 with respect to component
102. 1If cable 12 is of relatively small diameter, cap 112
may be attached to component 104 and be used as a pressing
surface. With such relatively small cables, cap 112 will
also function as a stop preventing over-insertion of
component 104 and the possible of crushing of cable 12. 1In
terminating larger cables, cap 112 may extend above the
surface of cover 24 as component 104 need not be inserted as
deeply into base 20. In this situation in order to maintain
a flat profile of cover 24, cap 112 may be frangibly removed
from component 104 and discarded.

Prior to installation of cable 12, cable shield 16
is folded back over an extent of jacket 14. Thus the cable
shield will also be secured between strain relief components
102 and 104. As the connector 10 is metallized, conductive
continuity may be established between cable shield 16 and
housing 20. Additionally, as contact shield 66 is in
electrical engagement with metallized housing 20 through
extending bumps 74 thereon, conductive continuity is
maintained between cable shield 16 and contact shield 66
through metallized housing 20. However, in order to provide
further redundant direct conductive continuity between cable
shield 16 and contact shield 66, a ground clip 120 is
employed. '

Ground clip 120 which is shown in more detail in
Figure 7 is positioned adjacent strain relief device 100 for
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engagenent vmttw&ﬁpbﬂﬁﬁﬁ%nﬁﬁnéﬁ&ﬁj of contact shield 66 upon insertion of
contact shield I nto base 27. ntilevered arm 130 is deflectable so as
toresiliently engaq gp q@ﬂ;? aj(Fig. 2) of contact shield 66 upon

term nation of jcgb 12 1n housing 20. Gound clip 120 establishes

el ectrical contfi rnurt abl e shi;eld 16 and contact shield 66
directly withoyt need to enploy the netallic plating of housing 20 to
establish such contrnurty. ' Referring now to Figures 8 and 9 the

l'at ching ofngapageher WQtho a&dBild NosEDENECt Ak Islp%}pmst@mecren &8,
whi ch as above’ nenti oned |58§ﬁ pl.ug .connectoor, may be u%% cal
I

|y and
electrlcaIF9rﬁﬁP§HlRPtﬂI cg dfedtaty ﬁ%%ﬂg(ﬁﬂnuxﬁfﬁ lgcﬁéﬂafﬁcally
SS jack Coaﬁesl@fz 468. r&@ﬁkﬁﬁhﬁcﬁdﬁmé@ afs ddﬁ'ﬁi\.@ic’;ﬁd/é Qfetraapeathdaeonmecédon and
i sconnection mnt ac ect 150, order_{o_proy U
r epeat ed cﬁﬂﬂgﬁflonérﬁﬂﬂ d?g ﬁ%%t+%ﬁ§?g%%n%e%?%$ 8n?n§§m8§é %xgent
def | ect abl 222at eln bffpesedndongathesdiiedd engaging extent 124 and a
central mounting surface 126. Cable engagement extent 122

includes a transversely arcuate cable engaging surface 128
for positioning of cable 12 thereon. Shield engagement
extent 124 includes a deflectable cantilevered arm 130 for
engagement with extending ground element 76 of contact
shield 66. Ground clip 120 is positioned within housing
base 22 so that cable engagement extent 122 overlies fixed
strain relief component 102. Ground clip 120 is secured
within base 22 employing a pair of inwardly directed
deflectable locking barbs 132 at central mounting surface
126. An appropriate post {not shown) extends from a wall of
base 22 to be received between locking barbs 132 to secure
ground clip 120 thereat. Shield engagement extent 124
extends toward connection end 30 of housing 20 for
engagement with ground element 76 of contact shield 66 upon
insertion of contact shield 66 into base 22. Cantilevered
arm 130 1is deflectable so as to resiliently engage an end
76a (Fig. 2) of contact shield 66 upon termination of cable
12 in housing 20. Ground clip 120 establishes electrical
continuity between cable shield 16 and contact shield 66
directly without need to employ the metallic plating of
housing 20 to establish such continuity.

Referring now to Figures 8 and 9 the latching of
connectoxr 10 to a mating connector is shown. Connector 10,
which as above mentioned is a plug connector, may be
mechanically and electrically mated with a complementary
jack connector shown schematically as jack connector 150.
Connector 10 1is designed for repeated connection and
disconnection with jack connector 150. 1In order to provide
for such repeated connections and disconnections, connector
10 includes a deflectable latch 140 extending therefrom.
Connector 10 which is shown in a position rotated 180° from
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- 13- that shown in Figure 1, includes |latch 140

10 which is shown in a position rotated err] frrom
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cantil evered nenber having a distal |atching surflcle—t42—a—p+erdngl nmanual
actuating surface 144 and a -13-

that shown in Figure 1, includes latch 140 extending from a
side wall of housing base 22. Latch 140 is generally a
deflectable cantilevered member having a distal latching
surface 142, a proximal manual actuating surface 144 and a
central transition surface 146. Latching surface 142 and
manual actuating surface 144 extend generally longitudinal
to connector housing 20. Latching surface 142 and manual
actuation surface 144 are vertically 'spaced, apart being
connected by transversely extending transition surface 146,
The particular shape of latch 140 provides for a low profile
configuration of the latch. Connector 10 generally has a
rectangular body profile defined by base 22 and cover 24.
Employing an extending simple cantilevered arm which would
extend from housing 20, would require the distal end of the
latch to be substantially outward of the rectangular body
profile of connector 10. This would result in the
presentation of a wider body profile which would be
generally unacceptable for use with compact components.
Alsc in order to appropriately latch such an extending arm
a greater degree of deflection would be required. The latch
140 of the present invention overcomes these disadvantages
by providing a latching surface 142 which is within the body
profile of housing 20 upon latching .engagement with
connector 150.

Connector 10 is connected to jack connector 150 in
the following manner. The connection end 30 of connector 10
is inserted into jack connector 150, latch 140 which is
designed to downwardly deflect upon insertion into connector
150, engages a downwardly ramped latch element 152 of
connector 150. This engagement fofces latching surface 142
under ramped latch element 152. An openiﬁg 148 in latching
surface 142 rides over ramped latch element 152 and into
locked position therewith.

Referring to Figure 9 the latched position of
connector 10 with respect to connector 150 is shown.
Latching surface 142 is secured within connector 150 with



dOSHEREY

central transPtPgﬁbgﬁﬁﬁaeéﬁﬁéé! Lat ching surface 142 and nmanual actuating
surface 144 extiend generally jl dngi tudinal to connector housing 20.

Lat chi ng surfpc nyal{ actuation surface 144 are vertically spaced
apart being cpn isMersely extending transition surface 146. The
particul ar shape of latch 140 pgrovides-fotr a | ow profile configuration of
the I atch. O@mayﬁ+ﬁ~4fkgeﬂe+glly has a rectangul ar body profile defined
by base 22 and cover 24. Enploying an extending sinple cantilevered arm
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whi ch woul dpextierd frem Iﬂnuslmgcﬁﬂngv\mmﬁfaeqw I42t rmlxhcs.trahmgld laftdthe
latch to be subs |1 rect u ofyi |
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greater degree 0 fl'ection woul d be require The latch 140 of the
present i nwagtfiace dw%%cbﬂeéePﬁé§§e§|saéﬂéﬁ#ﬁg@%ﬂual actuation surface

144 is positioned in the plane above the plane of latching
surface 142, the manual actuation surface 144 may be easily
manipulated by the user. By depressing manual actuation
surface 144 latching surface 142 is moved away from ramped
latch element 152 permitting disconnection of connector 10
from connector 150.

The present invention thus provides a low profile
latch almost entirely within the body profile of connector
10 with only manual actuation surface 144 slightly extending
above the body profile of connector 10 to facilitate manual
actuation and release of connector 10 from connector 150.

Various changes to the foregoing described and
shown structures would now be evident to those skilled in
the art. Accordingly the particularly disclosed scope of

the invention is set forth in the following claims.
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r| 150,
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The connectloﬁ end 30 of connector 10 is inserted i 'gékaégﬂgﬁct

connector 150, engages a downwardly rahped |atch el ¢gnent 152 of conneptor
150. Thiscag enent forces latching surface 142 under np enent
152. An op&niHg 148 in |latching surface_ 142 rides over ranped | atch el ement
152 and into lrockedepdsicrdn GHEYSHOFN, for terminadsia: | hyckered gaNetd-t he
| at ched % émgrogagg@neehef1§£hgutI1 respect to connector 150 is shown.
Latching surface 142 |5 secdred WLl NeSONNESlodd% Y tdhia cable, saia

housing defining a first bounded opening for permitting passage of

said cable therethrough;

a cable strain relief device positioned adjacent said
first bounded opening of said housing for sécuring said cable
thereat, said cable strain relief device including first and second
interengageable strain relief members, said first strain relief
member fixedly positioned within said housing adjacent said first
bounded opening and said second strain relief member movably
supported by said first strain relief member adjacent said first
bounded opening, said first and second strain relief members each
comprising a pair of spaced legs, one leg having outwardly directed
engagement elements and the opposing leg having inwardly directed
engagement elements, the outwardly directed engagement elements on
a leg of one strain relief member engaging the inwardly directed
engagement elements on a leg of the other strain relief member,
said first and second strain relief members defining'a second
bounded opening adjacent to said first bounded opening, said second
strain relief member being movable with respect to said first
strain relief member to reduce the size of said second opening and
for frictionally securing said cable thereat.

2. An electrical connector of claim 1, wherein said first and
second strain relief members are generally hermaphroditic.

3. An electrical connector of claim 1 or claim 2, wherein said
first and second strain relief members each comprise cable

eéngagement surfaces including raised ribs for engagement with said
cable.

4. An electrical connector of any one of claims 1 to 3, wherein
said engagement elements on said first and second strain relief
members include interengageable teeth for permitting ratchet-type
movement between said first and second strain relief members.

il i
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-14- _ opening Frtatcht surface 142 surroggﬂ“ﬂ"l"l“‘lﬁ"ﬂjﬂﬂlmnt
152 to secure conhect ors‘}ng% ndi 160 in | atchi ng engag
rel ease the |atg¢h stonnect connector 10 ftori cdnnéctdr 150

manual actuation surface 144 -s depressed. Since nmanual actuation surface

144 is positioned in the plane abbve thetgl-ane of |atching surface 142, the
manual actuati on—st-face~tA44—TEy be easily

5. An electrical connector of any one of claims 1 to 4, whereln

said second strain relief member include a stop element for
limiting movement of said second strain relief member with respect
to said first strain relief member.

6. An electrical connector of any one of claims 1 to 5, wherein
said first and second strain relief members each comprise a
generally U-shaped member including a bottom wall and a pair of
upstanding sidewalls, said pair of spaced legs on each strain
relief member defining said respective sidewalls.

7. An electrical connector of claim 6, wherein a leg of both of
said first and second strain relief members has a curved internal
surface opposite said outwardly directed engagement elements.

8. An electrical connector of claim 7, wherein said bottom wall
of both of said first and second strain relief has a curved
internal surface.

9. An electrical connector of claim 8, wherein said legs on both
said first and second strain relief members are deflectable, and
wherein said engagement elements on said first and second relief
members comprise rachet teeth.

10. An electrical connector of any one of claims 1 to 9, wherein

said second strain relief member comprises a cap having an extent
projecting exteriorly of said housing for pressing said second

strain relief member, said cap being removably attached to said
second strain relief member.
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mani pul ated by the user. By depressing manual actuation surface 144

| at chi ng surface 142 is noved away fromranped | atch elenent 152 pernitting
dirsconnection of connector 10 from connector 150.
i nvention thus provides a |low profile |atch al nosf
profile of connector 10 with only nmanual actuatiop purface 144 sl
ext endi ng above the body profile of connector 10 fo f abd 1A
actuation and rel ease of connector 10 from connec} o150
changes to the foregoing descri bed and own struftures would now be
evident to those skilled in the art. ordlngly '
di scl osed scope of the invention is set forth in the follow ng clains.

ABSTRACT
ELECTRICAL CONNECTOR STRAIN RELTEF

An electrical connector (10) is provided for the
termination of jacketed multi-conductor electrical cable
(12). The connector includes a connector housing (20)
defining a first bounded opening (34) which permits passage
of the cable therethrough. The cable strain relief device
(100} is positioned adjacent the first bounded opening of
the housing. The cable strain relief device includes first
and second hermaphroditic strain relief members (102;104)
for securing the cable therebetween. The first strain
relief member (102) is fixedly positioned within the housing
and the second strain relief member (104) is movably
supported with respect to the first strain relief member.
The first and second strain relief members (102,104) define
a fully bounded opening surrounding the cable. The first
and second strain relief members (102,104) are movable so as
to reduce the size of the seconded bounded opening for
frictionally securing the cable thereat.

FIGURE 1.
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1. An electrical conheftor ﬁ@rﬁ nating j acket ed
g3y a connector housing (20) for
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I ef menbers (102, 104) defin- ing a
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second bounde

( acent to said first bounded opening
(34), said seftohd StTjaijn relief nenber (104) being novable with
respect to sajd fi1r@hpﬂt?8'§n rglief menber (102) to reduce the size
of said second jopeni ng ( ) apd for frictionally securing said
cable (12) Thereat—-12} An el ectrical connector of claiml1, wherein
said first and second strailn relief nenbers (102, 104) are general ly

her maphroditic. 3. An electrital connector of claim1 or claim2, where-
i'n said first and second sI%ﬁ;n relief nmenbers
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(102, 104) each conprise cabl e engagenent sur-

ribs (110) for engagenent with said cable (
connector of any one of clainms 1 to 3, wher
(102d, 102¢; 104d, 104e) on said first and segor
menbers i nclude interengageable teeth for perm
novenent between said first and sgcond stra?n'r
5. An electrical connector of any one of clainmsil_{o 4,
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second strain relief menber include a stop el ement (12)
novenent of said sec- ond strain relief nenber (104) wt
sai d first strain relief nenber (102).
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1. An electrical connector (10) forterminating jacketed
muiti-conductor cable {12) comprising:

i mm WA 3o 20 o accommosi

said cable, said housing defining a first bound-
ed opening (34) for permitting passage of said
cable therethrough;
a cable strain relief device (100) positioned ad-
jacent said first bounded opening (34) of said
housing for securing said cable (mereat,
said cable strain relief device (160_)~fﬁcluding
first and second interengageable strain relief
members (102, 104), said first strain relief mem-
ber (102) fixedly positioned within said housing
(20) adjacent said first bounded opening (34)
and said second strain relief member (104)
movably supported by said first strain relief
member {102) adjacent said first bounded
opening, (34), said first and second strain relief
members-{102,104) each comprising a pair of
spaced legs (102k,102¢;104b,104c), one leg of
each strain relief member having outwardly di-
- rected engagement elements (102e,104¢e) and
the other leg of each strain relief member hav-
ing inwardly. directed engagement elements
(102d,104d), the outwardly directed engage-
ment elements {102e) on the one leg {102¢) of
the first strain relief member (102) engaging the
inwardly directed angagement elements (104d)
on the other leg (104b) of the second strain re-
lief member (104) and the inwardly directed en-
gagement elements (102d) on the other leg
(102b) of the first strain relief member (102) en-
gaging the outwardly directed engagement el-
ements {104e) on the one leg (104c) of the sec-
ond strain relief member (104), said first and
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curved] i nternal sur- face opposittetsalfd dbutwardly directed engagenent

el enent s.15BEBARIRI dctiri cal connector of claim7, wherein said bot- tom
val I't (L_02a, 1 04a) loff both of said firgt and second strain relief
menbers (102,104) has ja curved inter- nal surface. 9. An electrical
conn

stra

ectar—of clalm 2. wheseond Widin &dfef mendBekP( 10221 BY Hefih-and second
in relief nmenbers

. 02,,104) are defl ectabl erein said en-
gagenent el enents on sai '@é% _co(ﬂdjbg Paﬁﬂé@g% "’ a(X\',f{;%‘1c§”$orrpri se
rachet teeth (102d, 102eto saig4irst bounded opening (34), said second

strain relief member (104) being movable with
respect to said first strain relief member (102)
to reduce the size of said second opening (108)
and for frictionally securing said cable (12)
thereat. o

2. An electrical connector of claim 1, wherein said first
and second strain relief members (102,104) are
generally hermaphroditic.

3. Anelectrical connector of claim 1 or claim 2, where-
in said first and second strain relief members
(102,104) each comprise cable engagement sur-
faces including raised ribs (110Q) for engagement
with said cable {12).

4. An electrical connector of any one of claims 1 to 3,
wherein said engagement elements (102d,102¢;
104d,104e) on said first and second strain relief
members include interengageabie teeth for permit-
ting ratchet-type movement between szaid first and
second strain relief members (102,104).

5. An electrical connector of any one of claims 1 to 4,
- wherein said second strain relief member include a
stop element (12) for limiting movement of said sec-
ond strain refief member (104) with respect to said
first strain relief member (102).

6. An electrical connector of any one of claims 1 to 5,
wherein said first and second strain relief members
(102,104) each comprise a generally U-shaped
member including a bottom wall (102a,104a) and a
pair of upstanding sidewalls, said pair of spaced
legs (102b,102¢;104b,104¢c) onweach strain relief
member defining said respective sidewalls.
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having ‘an ‘%extent pfojecting exteriorly of said housing (20) for
pressing said sec- ond strain relief menber (104), said cap being re-
movabl y attached to said second strain ﬁﬁLief mem ber (104).

7. An electrical connector of claim 6, wherein a leg
(102¢,104c) of both of said first and second strain
relief members (102,104) has a curved internal sur-

face opposite said outwardly directed engagement
elements.

8. An electrical connector of claim 7, wherein said bot-
tom wall (1C2a,104a) of both of said first and second

strain relief members (102, 104) has a curved inter-
nal surface.

9. An electrical connector of claim 8, wherein said legs
on both said first and sacond strain relief members
(102,104) are deflectabie, and wherein said en-
gagement elements on said first and second relief
members comprise rachet teeth (102d,102¢; 1044,
1Q4e).

10. An electrical connector of any one of claims 1 to 9,
wherein said second strain relief member (100)
comprises a cap (112) having an extent projecting
exteriorly of said housing (20) for pressing said sec-
ond strain relief member (104), said cap being re-
movably attached to said second strain rellef mem-
ber (104)
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ABSTRACT
CTRICAL CONNECTOR N RELIEF

An electrical connector (10) is provided for the
termination of Jjacketed multi~-conductor electrical cable
(12). The connector includes a connector housing (20)
defining a first bounded opening (34) which permits passage
of the cable therethrough. The cable strain relief device
(100) is positioned adjacent the first bounded opening of
the housing. The cable strain relief device includes first
and second hermaphroditic strain relief members (102,104)
for securing the cable therebetween. The first strain
relief member (102) is fixedly'poéitioned,within the housing
and the second strain relief member (104) is movably
supported with respect to the first strain relief wember.
The first and second strain relief members (102,104) define
a fully bounded opening surrounding the cable. The first
and second strain relief members (102,104) are movable so as
to reduce the size of the seconded bounded opening for
frictionally securing the cable thereat.
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FIGURE 1.




