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Description

Background of the Invention

[0001] The present invention relates generally to
connectors and multiple-unit connector assemblies, and
more particularly, to a retainer for aligning and maintain-
ing a plurality of connector modules, such as wafer con-
nectors, together as a unit.

[0002] In the field of telecommunications and in
other electronic fields, cable assemblies are used to
connector one electronic device to another. In many
instances, the cable assemblies have at one or more of
their ends, a plurality of connector modules, each of
which serves to connect a plurality of individual wires to
an opposing connector, such as a pin connector. It is
desirable to somehow connect the individual connector
modules together so that they may connected and dis-
connected from an opposing connector as a single unit,
in order to save in time in making the connections, as
well as for other reasons.

[0003] Structures for attaining these aims are
known in the art, but tend to be large and bulky as com-
pared to the overall size of the connector modules. Such
structures are shown in US-A-5,385, 490 in which a
two-part retainer is used. The two part retainer in this
patent surrounds the entire exterior surface of the con-
nector modules and thus increases the overall size of
the connector modules, when assembled together as a
unit inside of the retainer. This may force the use of a
different design for the opposing connector which the
unit of connector modules are intended to engage. A
similar retainer housing is described in US-A-
4,984,992. This retainer also defines a hollow interior
into which a plurality of connector modules are inserted.
The retainer surrounds the exterior surfaces of the con-
nector modules and therefore increases the overall size
and mass of the connector module unit significantly.
[0004] The present invention is therefore directed to
a novel and unique retainer assembly for use with a plu-
rality of connector modules, preferably wafer connec-
tors, that does not increase the overall size of the unit of
connector modules and which reliably aligns the con-
nector modules together and maintains them in a uni-
tary fashion.

Summary of the Invention

[0005] Accordingly, it is a general object of the
present invention to provide an improved retainer for
use with forming a unit of a plurality of connector mod-
ules that aligns the connector modules and maintains
them in a particular orientation within the unit.

[0006] Another object of the present invention is to
provide a retainer for holding a series of connector mod-
ules such as wafer connectors together as a unit, by
engaging the exterior surfaces of the wafer connectors
without increasing the overall size of mass of the unit of
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connectors.

[0007] Yet another object of the present invention is
to provide a retainer for aligning and holding together, a
plurality of thin connector modules together wherein the
retainer has two opposing engagement ends that
engage two different portions of the wafer connectors
and which is insertable into one set of cavities formed
on the exterior surfaces of the connector modules and
rotatable when engaged in order to exert a alignment
effort on the connector modules and in order to bring
the other end of the retainer into engagement with
another set of cavities also formed on the exterior sur-
faces of the connector modules.

[0008] A still further object of the present invention
is to provide a retainer, or stiffener, that is used to hold a
plurality of high speed cable connectors together by way
of engaging the individual cable assembly connectors,
each of the connectors having two engagement cavities
formed along at least one side thereof, the engagement
cavities being spaced apart from each and the retainer
having a length that is approximately equal to the spac-
ing between the cavities, the retainer further having two
opposing engagement ends, a first engagement end
thereof have a rounded engagement member that is
insertable into a corresponding first engagement cavity
of the connector and a second engagement end that is
insertable into and engageable with a corresponding
second engagement cavity of the connector, the first
engagement end being rotatable within the connector
first engagement cavity.

[0009] The present invention accomplishes these
and other objects by way of its unique structure. A
retainer member is provided that has a length equal to a
corresponding width of the assembly of connectors and
it includes a plurality of individual retaining elements
formed on it, each individual retainer element being
positioned in order to engage the exterior surface of a
corresponding individual connector. The retainer mem-
ber, in the preferred embodiment, takes the form of an
elongated member having two opposing engagement
ends or edges that extend lengthwise of the retainer
member and which engage two corresponding engage-
ment portions disposed on each individual connector
module, which in the preferred embodiment, take the
form of engagement cavities.

[0010] The two engagement ends of each retainer
element are differently configured. One engagement
end of each retainer element is partially rounded and is
adapted to fit into a semi-circular cavity formed on each
connector and the engagement end includes a out-
standing shoulder portion that is adapted to engage
with a corresponding opposing shoulder, or stop portion
formed in the semi-circular engagement cavity. The
rounded profile of the engagement end and the semi-
circular profile of the engagement cavity cooperatively
permit the first engagement end to be inserted and
rotated within the first engagement cavity of the connec-
tors. This action exerts a slight alignment force on all of
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the connector elements to align them as a block and
facilitates the engagement of the retainer member sec-
ond end into the connector element second engage-
ment cavities.

[0011] The second engagement cavity formed on
each connector element includes a generally rectangu-
lar cavity having an undercut formed therein that
defines another shoulder or stop. The second engage-
ment end of the retainer member includes a flexible
latch member having a latching hook formed thereon in
opposition to the stop of the second engagement cavity.
Thus, when the retainer member is rotated after inser-
tion into the first engagement cavity, the latching end is
urged into the second engagement cavity and into
engagement with the stop therein.

[0012] The round configuration of the retainer mem-
ber first end permits the retainer member to be initially
located in the first engagement cavities and then
rotated. The rotational movement serves to align the
plurality of connector elements lengthwise of the con-
nector elements, while lugs that may be formed in the
one or both of the two engagement cavities of the con-
nector elements may be engaged by corresponding
opposing slots formed in the engagement ends of the
retainer member so that the connector elements are
thereby aligned in widthwise of the connector elements,
and transverse to the lengthwise direction.

[0013] These and other objects, features and
advantages of the present invention will be clearly
understood through consideration of the following
detailed description.

Brief Description of the Drawings

[0014] In the course of the following detailed
description reference will be frequently made to the
accompanying drawings in which:

FIG. 1 is a perspective view of a wafer connector
assembly utilizing a retainer member con-
structed in accordance with the principles of
the present invention;

is a perspective view of a retainer member
illustrated in FIG. 1, and taken from the
underside thereof;

is a bottom plan view of the retainer mem-
ber of FIG. 2;

is an enlarged, detail view of the edge of a
portion of the wafer connector assembly
illustrating the engagement portions dis-
posed thereon that are engaged by the
retainer member of the present invention;

is a view similar to FIG. 4, but illustrating a
retainer member in place thereon with one
of the retainer elements at the end of the
retainer member removed for clarity;

is a view similar to FIG. 4, but illustrating the
insertion of and engagement by one end of

FIG. 2

FIG. 3

FIG. 4

FIG. 5

FIG. 6
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a retainer element with one of the engage-
ment portions of an individual connector;

is an elevational view of one end of the
retainer member of FIG. 1;

is an enlarged detail view, taken in eleva-
tion, of the retainer element of FIG. 7 and a
connector illustrating how the retainer mem-
ber is inserted into one of the engagement
portions of the connector;

is the same view as FIG. 8, but illustrating
the insertion and beginning rotation of the
retainer member retainer element initially
inserted into the one engagement portion of
the connector; and,

is the same view as FIG. 9, but illustrating
the retainer member fully engaged with the
connector so that its second engagement
end is engaged in the connector second
engagement portion.

FIG. 7

FIG. 8

FIG. 9

FIG. 10

Description of the Preferred Embodiments

[0015] FIG. 1 illustrates a connector assembly 20 in
the form of a "block" or "unit" that is made up of a plural-
ity of individual connector elements, or modules 21.
Each such connector element 21 has a relatively thin
connector body 22, and hence the name "wafer"con-
nector has been commonly applied to such connector
elements in the art. Each connector element 21, as is
known in the art, has a connector body 22 through
which conductive elements (not shown) extend in order
to provide conductive paths between individual connec-
tor cables 23 disposed at one end 24 of the connector
element 21, each of which typically contains a pair of
conductive wires, and a like number of conductive termi-
nals 25 (shown in phantom) that are typically embedded
in another end 26 of the connector element 21 spaced
apart from the cable end 24 of the connector element
21. This engagement, or terminal end 26, is typically
received within an opposing connector member 27,
such as a pin header, that is typically mounted to a
backplane (not shown). The opposing connector mem-
ber 27 typically has a plurality of conductive pin termi-
nals 28 that extend on both sides of a base 29 of the
opposing connector body, certain ends 30 of which are
received within corresponding openings in the back-
plane member and the other ends of which are received
within openings formed in the terminal ends 26 of the
connector elements 21 and which engage the interior
terminals 25 thereof. Each connector element 21 may
be considered as having a number of distinct sides,
faces or edges with four such sides 31, 32, 33 & 34
being shown in FIG. 1.

[0016] It is important to retain the connector ele-
ments 21 together in alignment, as a single unit, or
block, of connector elements 21 in order to facilitate the
insertion thereof into an opposing connector member
27 and connection of the conductive terminals 25 to
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opposing terminals 28. The small size of these type of
connector elements and the tolerances involved in mak-
ing their conductive terminals 25 are some of the rea-
sons why alignment of such wafer connector
assemblies is important, because when aligned, it is
easier to insert and connector an aligned assembly
without fear of misalignment of the terminals or wafer
connector elements.

[0017] The present invention provides a simple, reli-
able and inexpensive means for aligning a series of
wafer, or other connector elements that may be trimmed
to an appropriate size to match the corresponding size
of an assembly 20 of wafer connector elements 21 by
an installer, and which aligns and retains a plurality of
wafer connector elements 21 together as a single mass
in a preselected spacing. This is accomplished by way
of a connector retainer member 100 that engages the
plurality of wafer connector elements 21. As illustrated
in FIG. 1, the retainer members 100 of the present
invention may be used on two distinct, but adjacent,
sides 31, 32 of the wafer connector assembly 20,
although other constructions are contemplated, such as
the use of a single retainer member 100 or two such
retainer members 100 being used along one side of the
wafer connector element 21, or the cables 23 of the con-
nector elements being oriented along one side 32 oppo-
site the terminal end 34 of the connector elements 21
and the retainer members 100 being used on the two
remaining opposing sides 31 & 33 of the connector ele-
ments 21.

[0018] As shown in FIGS. 2 & 3, the retainer mem-
ber 100 includes an elongated member 101 having a
preselected length L, and which may be considered as
incorporating therein, a plurality of individual retainer
elements 102, with each retainer element 102 having a
preselected width W (FIGS. 3 & 5) that preferably corre-
sponds to the width w (FIG. 1) of the connector element
21. The individual retainer elements 102 that make up
the overall retainer member 100 may be separated from
each other by a series of intervening indentations 103
so as to facilitate trimming the retainer member 100
when assembling it to a connector assembly 10 in order
to match the overall width of the connector assembly 10.
These indentations are preferably of a depth that will not
weaken the structural integrity of the retainer member
100, but are sufficiently deep to facilitate the trimming of
a retainer member 100 by an installer.

[0019] Turning now to FIG.2, the retainer member
100 can be seen to have two opposing end portions
106, 107 that run lengthwise of the retainer member
100 and which are separated and interconnected by an
intervening body portion 108. One end portion 106
serves as a pivoting end and the other end 107 serves
as a latching end that holds the retainer member in
place on the connector assembly 20. The length L of the
retainer member 100 will typically correspond to the
overall width W+ of the connector assembly 20.

[0020] FIG. 4 illustrates one edge 31 of a series of
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individual connector elements 21 and how the edges 31
of the connector elements 21 are modified to accommo-
date the retainer member 100. Two different engage-
ment portions 40, 41 are disposed on the edges 31 of
the connector elements 21 and are illustrated as cavi-
ties that are formed in the connector body portion 22 of
each connector element 21. The engagement cavities
40, 41 are spaced apart from each other a predeter-
mined distance D that corresponds to a distance
between the end portions 106, 107 of the retainer mem-
ber 100.

[0021] FIG. 8 best illustrates the two engagement
cavities 40, 41 and their particular structure. The first
engagement cavity 40 is rounded, with a generally
semi-circular profile defined by a curved sidewall 43 that
extends beneath the side edge 31 of the connector ele-
ment 21. A post portion 44 extends from connector
body past the level of the side edge 31 and a portion 43
of the first engagement cavity 40 undercuts the post
portion 44 to form a stop surface 45 that faces into the
first engagement cavity 40, the purpose of which shall
be explained in greater detail below.

[0022] The second engagement cavity 41 has an
overall rectangular configuration and is also formed in
the connector body portion 22. This cavity 41, as with
the first engagement cavity 40, also opens along the
side edge 31 of the connector element body portion 22.
It also has an undercut portion 46 that defines a stop
surface 47 that faces into the engagement cavity 41 and
which is engaged by the second end 107 of the retainer
member 100. The far sidewall 48 of the cavity 41 may
have a ramped surface 49 for interacting with the corre-
sponding engagement end 107 of the retainer member
100. Each of the engagement cavities 40, 41 may fur-
ther have formed therein, a central wall or lug 50, 51,
that is preferably centrally disposed therein and which
are engaged by the retainer member 100 in the manner
described in greater detail below.

[0023] The retainer member ends 106, 107 are spe-
cially configured to engage and interact with the
engagement cavities 40, 41 of the connector elements
21. The first end 106 of the retainer member 100, as
illustrated in FIG. 7, forms what may be aptly termed as
a "pawl" portion that has an overall rounded configura-
tion with two distinct, inner and outer curved surfaces
108, 109 disposed thereon. Each such surface 108, 109
has a distinct radius R4, R, associated with it from the
center point C of the pawl 106 with the radius of the
outer surface 109 being greater than the radius of the
inner surface 108. This difference in radii defines a
shoulder, or stop edge 110, in the pawl portion 106 of
the retainer which opposes the shoulder 45 of the first
engagement cavity 40 of the connector element 21 and
which interconnects the two curved surfaces 108, 109
together..

[0024] With this structure, the engagement end 106
is easily insertable into the first engagement cavity 40
and the two curved surfaces 109, 43 permit rotation of
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the pawl end 106 in the cavity 40. This rotation occurs
until the stop edge 110 of the pawl end abuts the stop
surface 45. At this full extent of rotation, the second end
107 of the retainer member 100 is itself inserted into its
corresponding and opposing second engagement cav-
ity 41.

[0025] As seen in FIG. 7, the second engagement
end 107 includes two members 120, 121 that extend out
from the body portion 105 of the retainer member 100 in
a cantilevered fashion. These two members 120, 121
may be considered as flexible members having respec-
tive free ends that are spaced apart from each other in
a first predetermined spacing S4. The one member 120
acts as an engagement lug that enters the second
engagement cavity 41 to engage the adjacent and
opposing surface 55 of the cavity 41. This engagement
is in the nature of a "slip fit". The engagement of the
second engagement end 107 is assisted by a latching
member 121.

[0026] This latching member 121 is spaced apart
from the lug member 120 by the spacing S, (FIG. 7) and
has a body portion 123 that is relatively thin as com-
pared to the thickness of the lug member 120 and thus
is more flexible in nature. This spacing Sy is greater
than the spacing S, between the two sidewalls 55, 58 of
the second engagement cavity 41 so that when the sec-
ond engagement end 107 is inserted into the second
cavity 41 the latch member 121 is flexed toward the lug
member 120 in the direction of the arrow "B¢" in FIG. 7.
This flexing is somewhat like a pivoting action where the
free end of the latching member 121 pivots about a
point B,. The latching member 121 preferably has an
engagement member, illustrated in FIGS. 7-10, as a
hook 122 that protrudes out from the body portion 105
and itself has an engagement surface 125 that faces
upwardly with respect to the second cavity 41. The cav-
ity 41 includes an overhanging portion 49 with an
engagement shoulder or surface 47 formed thereon that
opposes the bottom of the cavity 41.

[0027] In operation, once the pawl end 106 of the
retainer member 100 is located in the first engagement
cavity 40, it is rotated in a counter-clockwise direction as
shown in FIGS. 6 & 9, thereby bringing the latching end
107 of the retainer member 100 into alignment with and
opposition to the second engagement cavity 41. The
tops 48, 59 of the sidewalls 49, 55 of the second cavity
sidewalls are preferably either rounded or slanted as
shown. This configuration 59 facilitates the entry of the
lug member 120 of the latching end 107 into the second
cavity. Likewise, the slanted surface 8 of the other side-
wall 49 serves as a reaction, or cannoning surface that
engages the latching member 121, and particularly the
hook end 122 thereof. The hook end 122 rides upon this
surface 48 which causes the latching member 121 to
flex or deflect inwardly (toward the lug member 120) so
that it rides along the sidewall 49. The inherent flexibility
of this latching member 121 will cause the hook end 122
to spring outwardly when it reaches the undercut 57. At
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this orientation, the two stop surfaces 47, 125 oppose
and engage each other to hold the latching end 107 in
place within the second cavity 41. At the same time, the
pawl end 106 of the retainer member has been rotated
within the first cavity to an extent as shown in FIG. 10,
where its shoulder portion 110 abuts against the first
cavity stop surface 45.

[0028] It can be seen that the retainer member 100
acts as a clip to hold the individual connector elements
21 together as a unified block, or assembly 20 of con-
nector elements. The retainer member 100 not only
stiffens the block or unit of connector elements 21, but
also aligns the connector elements within the block 20.
In this regard, the insert and rotate action of the pawl
end 106 serves to initially align the connector elements
21 lengthwise along the unit 20 of connector elements
21 (along the arrow L in FIG. 6). This is effected by the
contact of the plurality of rounded engagement ends
106 of the retainer member 100. Pairs of the engage-
ment ends 106 will ride on the curved surfaces 43 of the
first cavities 40 of each connector element 21. The cur-
vature of the outer sections 109 of the engagement
pawl 106 will serve to move individual connector ele-
ments 21 slightly forward or backward along the direc-
tion L of the connector unit 20. This will serve to align
the engagement end or terminating face of the mass 20
of connector elements 21 into a planar engagement/ter-
minating face.

[0029] In order to align the connector elements 21
widthwise along the unit assembly 20 of connectors,
each cavity 40, 41 preferably includes an alignment
member, such as the lugs 60, 61 illustrated in FIGS. 2,
3 & 6. These lugs 60, 61 extend lengthwise within their
respective cavities 40, 41 and are centrally disposed
therein so as to present points of reference, or reaction
surfaces on the connector elements 21 that may be
engaged by portions of the retainer member 100. In this
regard, the corresponding first and second engagement
ends 106, 107 are provided with associated slots 62, 63
that are respectively disposed in the pawl and latch
ends 106, 107 of the retainer member 100. These slots
are best shown in FIGS. 2 and 3 and the manner in
which the one slot 62 engages its corresponding lug 62
is shown best in FIG. 6. Each slot 62, 63 is disposed on
the retainer member 100, typically on the underside
thereof and is aligned with the centers of their opposing
cavities 40, 41. The first slots 62, those disposed in the
pawl engagement end 106 of the retainer member 100,
will assist in aligning the pawl end 106 in the first cavi-
ties 40. Insertion of the pawl end and imposition of pres-
sure upon it will cause the slots 62 to engage their
opposing lugs 60, thereby exerting an alignment force
on the connector elements 21 widthwise of the connec-
tor unit 20, or in other words, in a direction transverse to
the length of the connector elements 21. Rotation of the
pawl end 106 and contact of the latch end 107 with the
second cavity 41 will cause a similar alignment force to
be exerted on the connector elements 21 in a location
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that is spaced apart from the first engagement end 106
of the retainer member 100. Thus, it can be appreciated
that the retainer member performs an alignment func-
tion on the connector elements 21 in two different direc-
tions which are generally transverse to each other.

[0030] The retainer members 100 have a low profile
that permits them to engage the connector elements 21
along the surfaces of their body portions 22 rather than
at or along their engagement end portions 70 which
extend from the body portions 22 and which are
received within an opposing connector 27. The oppos-
ing connector 27 typically includes two sidewalls 73, 74
that define a cavity of the connector 27 and which
engage the connector elements 21, whether alone, or
as a block or unit of connector elements. Because the
opposing connector 27 typically has its sidewalls 73, 74
engage the block of connector elements at its engage-
ment end portions 75 (FIG. 1.), the low profile of the
retainers 100 of the invention do not require a retention
shroud or a separate retainer that encompasses both
the block 20 of connector elements 21 and the opposing
connector 27 as in the prior art, thereby maintaining the
original footprint of the opposing connector on the back-
plane and not sacrificing additional space thereon to
support the connector block. The retainer members 100
are low profile and in essence hug the sides of the con-
nector elements 21 at a location well above the location
where the connector elements 21 engage the opposing
connector 27, thereby not requiring modification of the
opposing connector 27 as in the prior art.

[0031] While the preferred embodiment of the
invention have been shown and described, it will be
apparent to those skilled in the art that changes and
modifications may be made therein without departing
from the spirit of the invention, the scope of which is
defined by the appended claims, such as the pawl sur-
faces may not need to be completely circular in their
curved extent as well as other aspects.

Claims
1. A connector assembly (20) comprising:

a plurality of individual connector elements
(21), each of the connector elements having a
connector body portion (22), each connector
body portion having a plurality of distinct sides
(31, 32, 33 & 34), said individual connector
includes being arranged in a block of connector
in side-by-side order such that said distinct
sides of said connector body portions of said
individual connectors cooperatively define dis-
tinct sides of said block of connectors,

each of the individual connector elements (21)
having a plurality of cables (23) extending from
a first one of said connector body portion sides,
a plurality of conductive terminals (25) dis-
posed along a second of connector body por-
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tion sides, said terminals being electrically
connected to said cables;

at least one retainer (100) for retaining said
connector modules together as said block, the
retainer having a predetermined length and
opposing first and second edges (106, 107)
that extend lengthwise of said retainer and
which are separated by an intervening body
portion (108), each said retainer first and sec-
ond edges further respectively including a plu-
rality of discrete first and second engagement
elements, pairs of said first and second
engagement elements (106, 104) engaging
corresponding sides of said individual connec-
tor element body portions, so that said individ-
ual connector elements are held together as a
block.

The connector assembly of claim 1, wherein said
first engagement elements include pawls (106) and
said second engagement elements include latching
members (107).

The connector assembly of claim 2, wherein each
of said individual connector elements (21) includes
a pair of first of second engagement cavities (40,
41) formed thereon, said retainer pawls (106) being
received within said first engagement cavities (40)
and said retainer latching members (107) being
received within said second engagement cavities
(41).

The connector assembly of claim 3, wherein each
of said first engagement cavities (40) includes a
curved side wall of a first preselected radius (R2)
and each of said retainer pawls (106) includes a
first curved surface (109), also of said first prese-
lected radius (R2) so that said retainer pawls are
rotatable within said first engagement cavities (40).

The connector assembly of claim 4, wherein each
of said second engagement cavities (41) includes
first and second sidewalls, the first sidewall having
an undercut portion (46) formed therein, and each
of said retainer latching members (107) including a
lug (120) and a latching arm (121), the lug (120)
engaging said second engagement cavity (41) sec-
ond side wall (48) and said latching arm (121)
extending into said undercut portion (46) so as to
engage said second cavity first sidewall, when said
retainer is engaged in place upon said block of con-
nector elements.

The connector assembly of any of claims 1 to 5, fur-
ther including a second retainer (100) engaging
said individual connector elements, said second
retainer being spaced apart on said block of con-
nector elements from said first retainer (100).



10.

1.

12.

11 EP 1 098 398 A2 12

The connector assembly of claim 6, wherein said
first retainer and second retainer each engage dif-
ferent sides (31, 32) of said connector elements
(21).

The connector assembly of any of claims 4 to 7,
wherein each of said retainer pawls (106) include a
second curved surface (108) of a second prese-
lected radius (R1) that is less than said first prese-
lected radius (R2), said first and second curved
surfaces being interconnected by a stop surface
(110).

The connector assembly of claim 8, wherein said
retainer pawl stop surfaces (110) limit extent of
movement of said retainer pawls (106) in said first
engagement cavities (40).

The connector assembly of any of claims 2 to 9,
wherein said second engagement elements (107)
each include a fixed lug portion (120) extending
from said retainer and a deflectable latching arm
(121), also extending from said retainer and spaced
apart from said fixed lug portion, said fixed lug por-
tions (120) engaging first sidewalls (55) of said sec-
ond engagement cavities (41) and said latching
arms (121) engaging second sidewalls (58) of said
second engagement cavities.

The connector assembly of any of claims 2 to 10,
wherein each of said connector element first and
second engagement cavities (40, 41) includes a
wall portion (60, 61) extending lengthwise there-
through, and said retainer first and second engage-
ment elements including slots (62, 63) extending
lengthwise therethrough, said first and second
engagement cavity wall portions (60, 61) being
received within said retainer first and second
engagement element slots (62, 63) when said
retainer in engaged with said connector elements.

A connector for use with multi-conductor electrical
cables, comprising:

a plurality of individual connector elements (21)
assembled together into a mass of connector
elements, each of the individual connector ele-
ments (21) having a body portion (22) with a
cable end (24) into which at least one of said
cables (23) extends, a terminal end (25) having
a plurality of conductive terminals (25) dis-
posed therealong, said terminals (25) and said
cables (23) being electrically connected within
said body portions (22) of said connector ele-
ments (21);

a first retainer (100) for holding all of said indi-
vidual connector elements (21) together in a
unitary fashion to form a mass of connector

10

15

20

25

30

35

40

45

50

55

13.

14.

elements in a predetermined relationship to
one another with their terminal ends (26) being
aligned together to form a terminal end of said
connector element mass for connection to an
opposing connector (27);

the body portions (22) of each of said connec-
tor elements (21) including first pairs of first and
second engagement cavities (40, 41), the first
and second engagement cavities (40, 41) of
each connector element being spaced apart
from each other a predetermined distance (D)
along lengths of said connector element body
portions (22),

the first retainer (100) having an elongated
body having a length (L) that approximately
matches a width (WT) of one side of said con-
nector element mass, the body having first and
second opposing engagement ends (106, 107)
that extend lengthwise of the retainer, said
retainer first and second engagement ends
(106, 107) each respectively including a plural-
ity of individual first and second engagement
members for respectively engaging said con-
nector element first and second engagement
cavities (40, 41), one of said retainer first
engagement members (106) being received
within one of said connector element first
engagement cavities (40) and one of said
retainer second engagement members (107)
being received within one of said connector
element second engagement cavities (41),
said retainer first engagement members
(100)being rotatable within said connector ele-
ment first engagement cavities (40) for an arc
length sufficient to bring said retainer second
engagement members (107) into engagement
with said connector element second engage-
ment cavities (41).

The connector of claim 12, wherein said retainer
(100) includes a series of indentations (103) formed
on a surface of said retainer body portion, said
indentations defining discrete segments (102) of
said retainer having a width approximating a width
of a connector element.

The connector of claim 12 or 13, further including a
second retainer (100) having first and second,
opposing engagement ends (106, 107) extending
lengthwise of the second retainer, and a plurality of
individual first and second engagement members
respectively disposed along said retainer first and
second engagement ends, said connector ele-
ments each including second pairs of first and sec-
ond engagement cavities (40, 41) disposed
thereon, said retainer first and second engagement
members respectively engaging said connector
element second pairs of said first and second
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engagement cavities, said first and second pairs of
said first and second engagement cavities being
spaced apart from each other on said connector
elements.

The connector of claim 14, wherein said first pairs
of said first and second engagement cavities (40,
41) are disposed on one side (31) of said connector
elements (21) and said second pairs of said first
and second engagement cavities (40, 41) are dis-
posed on another side (32) of said connector ele-
ments (21).

The connector of any of claims 12 to 15, wherein
said first retainer first engagement members
include pawl portions (106) and said first retainer
second engagement members include latching
members (107).

The connector of claim 16, wherein each of said
pawl portions (106) incudes at least one curved
surface (109) for engaging a portion of said connec-
tor element first engagement cavities (40) and
wherein each of said latching members (107)
includes a fixed lug (120) and a deflectable latching
arm (121), the lugs and arms engaging opposite
sides of said connector element second engage-
ment cavity (41) when inserted therein.

The connector of any of claims 12 to 17, wherein
each of said pawl portions (106) includes at least
one curved surface (109) and each of said connec-
tor element first engagement cavities (40) includes
a complementary curved surface (43) which said
pawl portions curved surfaces ride upon when said
retainer first engagement ends (106) are inserted
and rotated within said connector element first
engagement cavities (40).

The connector of any of claims 12 to 18, wherein
each of said retainer second engagement members
(107) include a deflectable latching member (121)
extending from said retainer body and each of said
connector element second engagement cavities
(41) includes a recess (57) disposed in a sidewall
thereof, said latching arms (121) extending at least
partially into said recesses (57) when said retainer
second engagement members (107) are fully
inserted into said connector element second
engagement cavities (41).

The connector of claim 18 or 19, wherein each of
said first retainer pawl! portions (106) include a stop
surface (110) intersecting said curved surface
(109), each of said connector element first engage-
ment cavities (40) including a shoulder (45), said
stop surface (110) engaging said shoulder when
said pawl portions (106) is rotated, said stop sur-
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face (110) and shoulder (45) cooperatively limiting
movement of said pawl portion (106) within said
first engagement cavity (40).
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