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‘art of electrical connectors and,_partT%DIarIy, to a panet—mount—able

retai ner for nounting an el ongated el ectrical connec-
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LOW_ PROFILE PANEIL, MOUNTABLE
RETAINER FOR ELECTRICAL CONNECTORS

Field of the Invention
This invention generally relates to the art of

electrical connectors and, particularly, to a panel mount-
able retainer for mounting an elongated electrical connec-

5 tor in an elongated opening in a panel or the like.
Background of the Invention
Panel mountable electrical connectors are well
known for connecting a wiring harness, or the like, to
another electrical device, such as a second electrical
10 connector, in a panel such as a housing or chassis. The

second connector may be terminated to another wiring har-
ness, a cable, a circuit board or a second panel. Panel
mounted electrical connectors usually include a housing
having terminals mounted therein, the housing typically
15 being of nonconductive material which may be partly or en-
tirely molded from plastic. The housing includes a mating
end with structure that permits mating and unmating with

the second electrical connector. !
Heretofore, panel mountable electrical connectors
20 often have been mounted directly to the panel. The mating
end of the connector is inserted through an aperture in the
panel. Means are provided on the connector housing for
achieving secure mounting to the panel. For example, the
connector housing may include a flange which exceeds the
25 cross-sectional dimensions of the mounting aperture in the
panel. A portion ,0f the connectox: hous:mg will extend
through the mounting aperture and w111 be.’ engageable with
separate retaining means, such as a gup_or a clamp engage-
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tor in an el ongated open'i ng in a panel or the |like. Background of the

such as a second el ectrical connector, in a panel suc

| nventi on Panel nountable electrical connectors are melsheei«mmnm@ﬁlaced
-chassi s.

‘connecting a wiring harness, or the |ik® to anot her m‘

lon

The second connector may be term nated to ano

i ce,
or
er wring har-

able against the opposite side of the panel. A portion of
the panel therefore will be locked between the flange, the
connector housing, and the separate retaining means. 1In
other such paanel mountable co.nnectors, integral latch arms
or mounting posts on both ends of a connector housing
engage the panel, thereby avoiding the need to employ
separate panel engaging means with the electrical connector
housing. Hcwever, this type of structure may not be
adequate for an elongated panel mount for several reasons.
First, if a short-fill or breakage occurs any where on
either latch, the mounting system fails altogether, because
both latches are required to fix the retainer on the panel.
Second, suppcrt on only two sides of an elongated panel
mount may not provide adequate rigidity or retention force
between the panel mount and the panel, and the panel mount
may become dislodged from the panel. Finally, standard
latching arms or posts may not fit where there is limited
space available because such structures typically require
sufficient length for flexibility and deflection.
Furthermore, additional apertures may be required in the
panel for accommodating such latches or posts.

Another problem with electrical connectors
directly mountable to a panel is that many electrical
connectors are employed in blind mating environments whe;’:e
precise alignment of the connectors during mating cannot
always be ascertained. For example, a panel mountable
electrical connector may be disposed at a relative inacces-
sible locaticn in an automotive vehicle, such as for a
radio, in a paotostatic copier or in a computer. A failed
attempt to align the connector can result in substantial
damage to the connector and/or to the 'fragile electrically
conductive terminals mounted therein or to the terminated
wiring harness itself. Furthermore, the forces encountered
by a technician during an attempt to panel mount an



ness, a cable, a circuit board or a second panel. Pgn punt eg, e &ﬁtrical
connectors usually include a housing having term na SRRt HRES( N, t he
housing typically being of nonconductiVv& material wh H tly_or
en- tirely nolded fromplastic. The housing includes W th
structure that permts mating and unmating with the second el ectrical
connector. improperly aligned connector can be interpreted by the
technician as an indication of complete mounting.

A related problem with panel mountable electrical
connectors is that often the insertion force is compromised

in order to maximize the retention force and vice versa.

83

That is, in order to make the panel-engaging wings rigid
enough to renain firmly in the panel at all times, the
insertion forwce of the connector or retainer will be higher
than desirable. Conversely, if the connector latches are
10 made too flexible in order to achieve lower insertion
forces, the retention force of the connector within the
panel may be less than ideal. It is preferable, therefore,
to minimize the insertion force and maximize the retention

force of a panel mountable connector within a panel.
1s In some applications separate panel mounting
devices known as clips or retainers have been used. Such
a retainer typically includes a housing that can be at-
tached to a panel, for example by snapping or sliding into
a locked position in an aperture in the panel. The sepa-
20 rate housing .s adapted to receive an electrical connector,
| such as a connector terminated to an end of a wiring
harness, eithker before or after being assembled to the

panel.

Herestofore, retainers for panel mountable conné%-
25 tors have been relatively rigid structures which are
snapped into place in a panel aperture by using means
similar to those used in panel mount connectors, such as’
stop projections or bosses in combination with snap latch
flanges providled on opposite side walls of the relatively
30 rigid retainer. Such retaihers, although allowing
replaceability of the connectors themselves, have the same
disadvantages outlined above in mounting a connector
directly to a panel, particularly in blind mating envi-
ronments. In such environments, it is desirable to not



‘an aperture in the panel. Means are pr%V|ded “on the S|ng for
achi eving secure nmounting to the panel. For exanple, housi ng
may include a flange which exceeds the cross- sectlonal dlnen5|ons of the

meunt i ng aperog,‘li&e ﬁpo\tl:[]&e a low insertion force/high retention force
retainer, but also to design the retainers such that there

Her et of ore, panel nountable el ectrical connectors ggﬂﬁpﬁ%%é% unted
directly to the panel. The mating end of the conne EE hr ough

is "float" within the panel to allow for alignment of a
complementary connector upon mating to the

(8]

retainer/connector assembly. This requires flexibility and

tolerance accommodation in the retainer structure. These

desirable attributes are particularly advantageous with
significantly elongated connectors where a number of mating
pins must be accurately aligned.

10 This invention is directed to solving various
problems encountered with panel mountable electrical con-
nectors, some of which have been outlined above, by provid-
ing a panel mountable retainer of an improved structure and
which is particularly applicable for mounting an elongated

s connector in & panel.

Summary of the Invention

An object, therefore, of the invention is to
provide a new and improved panel mountable fetainer for
mounting an elongated electrical connector in an elongated

20 opening in a panel.

In the exemplary embodiment of the invention, the
retainer is molded of plastic material and includes an
elongated, generally rectangular housing for receiving gn
elongated electrical connector insertable into the

25 elongated panel opening. The housing has relatively short
end walls and flexible elongated side walls that can float
relative to the panel, the end and side walls defining a
connector receiving aperture. A pair of resilient wings
extend along the outside of each sidewall of the housing.

30 Each pair of wings includes an inner snap~in wing, made up
of multiple snap~in wing portions, spaced from the
respective sicde wall for passing through the panel opening
and for bearing against the opposite side of the panel, and



panel .

4]

A portion of the connector housing will exhRRakel ik BLaRAIRE
nmounti ng aperture and will be engageable wi th separ
such as a nut or [err] [err] =5- ITI II

Ilreans

an outer stop wing spaced from the inner snap-in wing for
bearing against an entry side of the panel. No extra
pieces are reguired. The multiple snap-in wing portions
provide distinct panel mounting areas to assure secure
mounting of the retainer to the panel. Therefore, if any
one snap~in wing portion becomes non-functional, for
example by short f£fill or breakage, adequate retention is
still provided by the remaining portions. In addition,
since both the inner and outer wings extend along the
outside of each sidewall of the ho{xsing, support is
provided alonyg the entire length of the _etainer. This
becomes increasingly important as the connector becomes
longer. Further, the location of the wings adjacent the
respective sidewalls of the housing result in space savings
with respect to overall retainer height. The limiting
height becomes the housing body because the wings are
contained within the housing dimensions of the body. Such
a low profile design is particularly important in today's
applications where electronic packages are becoming much
smaller. '

The invention further contemplates that a
plurality of integral hinges be provided along each
elongated side wall of the housing. The hinges join t?te
inner snap-in wing to the respective side wall of the

. housing and continue outwardly in the form of support beams

to join the outer stop wing to the inner snap-in wing.
Spaces created between the individual hinges and support
beams, and between the inner snap-in wing and the outer
stop wing produce a lattice-like structure which reduces
the stiffness of the mounting arms and result in increased
flexibility of the wings. However, the location and
presence of the support beams prevents too much flexibility
which could result in inadequate retention of the retainer
within the panel. A connector may be preassembled into the



-2- abl e against the opposite side of the panel. Am@gﬁele% Len qacgc;\nel

therefore will be |ocked between the flange, the co and the
'separate retaining nmeans. In other sm8r panel m)ung
integral latch arnms or nounting posts on both ends hou3|ng

engage t he panel, thereby avoiding the need to enpl oy .
retainer prior to being mounted to the panel, or the
retainer alone may be inserted into the panel prior to
inserting the connector assembly into the retainer. 1In
either case, the ultimate result of the overall flexibility

o

of the wing construction is that the insertion force of the
retainer or retainer and connector is very low, yet the
retention force to the board is guite high. The high
retention forces are necessary for blind mating conditions
where forces may push a retainer or connector out of a
10 panel.

In addition, the design allows for blind mating
of, for example, a printed circuit board header to the
panel by providing "float" between both the housing and
retainer and the retainer and panel. This "float", i.e.

s self-alignment of mating connectors by tolerance
accommodation, facilitates complete mating of the
connectors and prevents damage that may occur to the
housing, terminals or panel when attempting to forcibly
blind mate improperly aligned connectors. Furthermore, to

20 prevent inadvertent connections or mistakes in assembly,
both the retainer and housing are polarized to their
respective mounting apertures.

Other objects, features and advantages of t1,1e
invention will be apparent from the following detailed

25 description taken in connection with the accompanying

drawings.



separ at e panel engagi ng neans with the el ectrical -connector—housi-ng—
However, this type of structure nay not be adequate for an eIongated paneI

‘mount for several reasons. First, if a’short-fill of any
where on either latch, the nDuntlng systemfails aIt se bot h
| at ches are required to fix the retainer on the pane port on
only two S|d§§18£ BQSEL?BQEE%doEa@Ee Drawings

The features of this invention which are believed

to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and

4]

the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:
FIGURE 1 is an exploded perspective view of the
10 panel-mounted retainer of the invention, with a connector
inserted therein, spaced from a panel having an opening for
receiving the retainer/connector assembly;

FIGURE 2 is a front elevational view, on an en-
larged scale, of the retainer; '

15 FIGURE 3 is a vertical section taken generally
along line 3-% of Figure 2;

FIGURE 4 is a perspective view, with the panel
cut-away, of the retainer inserted into the panel opening,
along with a connector inserted into the retainer; and

20 FIGURE 5 is a vertical section, on an enlarged
scale, taken generally along line 5-5 of Figure 4.



nount may not provide adequate rigidity or retention f@“ggwg@ﬁygﬁﬂgﬁmmkd

panel nmount and the panel, and the panel nount may beco :
-t he panel . Finally, st andar d | at.chi mParms or posts
there is limted space avail abl e because such structure urre

sufficient | engt h for flexibility and deflection. FurthernDre
addi ti onal anggg e be re U|r%dt%n %referred bodiment

Referrlng to the drawings in greater detail, and
first to Figure 1, the invention is embodied in a panel
mountable retainer, generally designated 10, for mounting
an elongated electrical connector (described hereinafter)

jn

in an elongated, generally rectangular opening 12 in a
panel, generally designated 14. The panel has a front side
14a and a back or entry side 14b. Retainer 10 is inserted
into opening 12 in the direction of arrow "A". The panel

10 may be part of a housing, chassis or other support struc-
ture, and the retainer is particularly useful in applica-
tions where a connector is to be "blind" mounted in the
panel. In otlrer words, the panel may be part of a chassis
in an automotive vehicle, a photostatic copier, a computer

';5 . or the like, wherein back side 14b of the panel is at a
relatively inaccessible location. In such environments,
the retainer can be inserted and locked in place within the
panel opening prior to inserting a connector into the
already positioned retainer. Alternatively, the connector

20 can be preassembled into the retainer, and the entire

' assembly can be inserted into the panel opening. Dastly,
for purposes to be described hereinafter, opening 12 in the
panel has a cut-out portion 12a in one side or ed?e
thereof. _

25 Referring to Figures 2 and 3 in conjunction with
Figure 1, retainer 10 includes an elongated, generally
rectangular housing, generally designated 16, defined by
relatively short end walls 18 and elongated flexible side
walls 20 and 22. The end and side walls define an elongat-

"30 ed, generally rectanqular aperture 24 through which an
electrical cornector is insertable, as described hereinaf-
ter.

Generally, a pair of elongated resilient wings
extend along the outside of each side wall 20 and 22 of



panel for accommodating such | atches or posts. Another problen1m&} hmm

el ectrical connectors directly mountable to a panel is T

‘connectors are enployed in blind mati @ environnents wher

al i gnment of the connectors during mating cannot al ways b

For exanple, a panel nountable electrical connector may be dlsposed at a

relative inaﬁces i . . . . .

ousing 16. Each pair of wings include an ilnner snap-in

wing which, ina the disclosed embodiment, is defined by a
plurality of snap-in wing portions 26, and an outer stop

wing 28. Snap-in wing portions 26 are spaced from the

fn

respective side wall, as indicated by spacing 30. Each

snap~in wing portion 26 provides a discrete retaining area

to assure secure mounting of the retainer to the panel.

Therefore, if any one snap-in wing portion becomes non-

functional, fcr example by short-fill or breakage, adegquate

10 retention is still provided by the remaining portions.
Each outer stop wing 28 is spaced from the inner snap-~in
wing portions, as indicated by spacing 32. Therefore, the
inner snap-in wing (defined by wing portions 26) runs
generally parallel to the respective housing side wall 20

is or 22 in a spaced relationship thereto, and each outer stop
wing 30 runs parallel to the respective inner snap~in wing
in a spaced relationship relative thereto. The pairs of
wings run along the retainer substantially entirely the
length of housing 16 and the side walls thereof. As a

20 result, support is provided along the entire length of the
retainer. This is important in the use of elongated
connectors or structures where support only on the two
shorter ends may not provide adequate retention for?e
within the panel.

25 Retainer 16 is fabricated as a one-piece compo-
nent molded of dielectric material such as plastic or the
like. Nylon Las been used in actual practice. The inven-
tion contemplates that a plurality of integral hinges 34 be
spaced longitudinally of each side wall 20 and 22 of

30 housing 16 for joining each inner snap-in wing to the

respective side wall and a plurality of integral support

beams 38 be similarly spaced for joining each outer stop
wing 28 to the respective inner snap-in wing. In other
words, as seen in Figures 2 and 3, the integrally molded




sible location in an autonotive vehicle, such as for a radio
phot ostatic copier or in a conputer. Afailed attenpt to ' “ “mRe'“Ed
-connector can result in substantial dok®me to the connecto Lmt"
fragile electrically conductive term nals nounted thereln

termnated wiring harness itself. Furthernore, the forces encountered by a
techn|C|an(%££g sa%fﬂégé : toog%nard fﬂ¥rom the side walls to the

inner wing, spanning spacing 30 between the inner wings and

the housing side walls, and integrally molded support beams
38 project outwardly from the hinges spanning spacings 32

o

between the inner and outer wings. As is seen in Figure 3,
the wings are molded adjacent the housing sidewalls 20 and
22 and are dimensioned to be contained within the thickness
dimension, desiignated by arrows "T" in Figure 3 of housing

18. This provides the retainer with an overall 1low

10 profile, due to the fact that extra space is not taken up
by horizontal deflection requirements of the retention area
of conventional panel mount latches.

As seen in Figure 2, for purposes described here-
inafter, polarizing notches 36 are formed in the inner edge

15 of side wall 22, and latch ridge 40 is formed in the inner
edge of side wall 20. The polarizing notches are provided
for polarizing the insertion of an electrical connector
into aperture 24 of the retainer. Latch ridge 40 is
provided for latching a connector in the retainer.

20 Lastly, a pair of polarizing ribs 42 project
outwardly from side wall 22 of the retainer housing for
polarizing the retainer in panel opening 12. These ribs
move into cut-out area 12a of opening 12 when the retain?r
is inserted into the panel opening. It can be seen that

25 the cut-out area is to one side of the longitudinal center
of the opening.

In ‘the preferred embodiment of the invention,
connector 50 is preassembled into retainer 10, and retainer
10 is mounted in panel opening 12 in the direction of arrow

30 "A" (Fig. 1). When so mounted, and referring to Figures 4

and 5, the inner snap-wings (defined by wing portions 26)

bear against front side 14a of panel 14. Outer stop wings

28 bear against the back or entry side 14b of the panel.

At this point, it should be noted that by providing



[err] -3- inproperly aligned connector can be interpretedphygthe techpl faice%n

as an indication of conplete nounting. : “IIII" II"" I n
| i

separate discrete hinges 34 and support beams 38 spaced at

intervals along the length of the elongated retainer,
considerable resiliency is afforded the side walls as well
. as the wings which are spaced from the side walls and from

o

each other. This is in contrast to having an integral

hinge portion and support beam along the entire length of

the retainer, i.e. having the inner wings continuously

joined to the side walls and the outer wings continuously

joined to the inner wings. Yet, the hinges and support

10 beams provide relative positional support for the side

walls and the wings, in view of the fact that all of these

features are relatively thin and fabricated of plastic

material. For example, the retainer, in one embodiment,

may be fabricated of nylon material and be on the order of

is approximately 1.8 in. or 45 mm long. The side walls of the

" retainer housing may be on the order of only 0.04 inch or

1 mm thick, with similar thicknesses for the wings them-

selves. Therefore, the side walls and the wings provide

considerable f€lexibility in the elongated structure for

20 facilitating insertion into panel opening 12, yet hinges 34

provide ample support of the relative positional

relationships between the wings and the respective side

walls to maximize retention of the retainer within t;xe

panel. It should be further noted that the spacing 52

25 between the top and bottom of the connector and the

adjacent sides of aperture 24 of the retainer may be

somewhat exagjerated in the depiction of the drawings.

However, the flexibility of the retainer and the relatively

loose fit of fhe retainer longitudinally within the panel

30 cut-out 12, does provide the retainer/connector assembly

with a floating action to facilitate blind insertion of a
mating connector.

As stated above, polarizing notches 36 (Figs. 1

and 2) are provided in the top edge of aperture 24. It can



A-related problemw th panel nountable electrical connecthﬁ%g S hﬁ} ten, .
the insertion force is conprom sed in order to maxim ze the ~ eplaced
-and vice versa. That is, in order to mdRe the panel-engagkn%ﬂ I
enough to remain firmMy in the panel at all tines, the inse

t he connector or retainer will be higher than desirable. Conversely, if

t-he connector | atches, are
ge seen in Figures 1 and 4 that the top of connector 50

includes a pair of polarizing bosses 54 which correspond to
notches 36. Fig. 5 also shows latch ridge 40 within
retainer aperture 24. It can be seen that connector 50 has

o

a latch flange 56 which snaps behind this latch ridge and
abuts against a shoulder 58 to secure the connector within
the retainer. A chamfered corner 60 of the connector also
is located behind a chamfered surface 62 within the
retainer aperture.
10 Lastly, Figure 5 shows connector 50 (mounted
within retainer 10) extending through opening 12 of panel
14 to allow interfacing with any of a variety of mating
electrical devices. It can be seen that connector 50 is
terminated tc an electrical cable 66 which also can
15 comprise an electrical harness or have other wiring
configurationsi. Here again the low profile design of the
retainer allows a mating connector (not shown), for
example, terminated to a second cable or mounted to a
second panel, to the placed in close pfbximity to panel 14
20 ‘and retainer 10, thereby resulting in space savings over
conventional latch designs.
It will be understood that the invention may be
embodied in other specific forms without departing from.t?e
_ spirit or central characteristics thereof. The present
25 examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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made too flexible in order to achieve |ower insertion forces, the retention
force of the connector within the paid8- nmay be | ess _than |deal It is
preferable, therefore, to mnimze-the insertion force and maxi m ze the
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1. An elongated panel mountable element (10)
adapted to be mounted in a generally rectangular opening

(12) of a panel (14) including

I

a housing (16) having a given thickness dimension
in the direction of insertion of the element into the
opening of the panel, and further having

. a pair of opposing flexible spaced-apart
sides (20, 22) joining a pair of ends (18) whose length is
1o less than the length of the sides, and

a pair of opposed, spaced-apart, resilient
panel mounting wings extending along each side, each wing
having
an outer stop_wing (28) spaced from and
15 formed parallel to the side,

an inner snap-in wing (26) intermediate of

and parallel tio the outer stop wing and said side, ;

whereby a portion of the perimeter of the panel

opening is adapted to be received between the inner snap-in
20 wing and the outer stop wing, |
the improvement in each wing comprising:

a lattice structure defined by a plurality of

support beams (38) extending between said inner and outer
wings; and a plurality of joints (34) extending between

25 ~ said beams and the sides,
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‘a retainer tth i I a housing that can be—ab——t—afshed—t—e—a_panel
for exanple by" ‘?ddl ng | o a | ocked po an aperture in
t he panel . The SI ng |s dapt ed to rec mrwﬂ l" I'lﬁ

connect or, termnated to an end

ei t her befor or after be| ng as_senbl ed to the panel.
whereby the lattice structure provides both

flexibility and strength in the wings to yield a low

insertion, high retention connection to the panel.

2. In a panel mountable element as set forth in

5 claim 1, wherein said inner snap-in wing (26) is made up of
discrete snap-in portions which define a plurality of
discrete reta;ihing means, each formed between a pair of

adjacent support beams.

3. In a panel mountable element as set forth in
10 claim 2, wherein one of said hingés is located near each

opposite end of each pair of wings.

4. In a panel mountable element as set forth in
claim 3, wherein each of said support beams is located in-

line with each hinge.

/
# 15 5. In a panel mountable element as set forth in

claim 1, wherein said element defines a panel mountable
retainer, the housing having an aperture (24) adapted to

receive an electrical connector therein.

6. In a panel mountable retainer as set forth in
20 claim 5, including polarizing means (42, 12a) between the

retainer and the panel.



etofore, ret aThmaﬂheetHggrB unt abl e connec- tors ‘have been rel ati vel y
| d structures d i place in usi ng
:-"ans simlar to ﬂpanel mount connect oﬂ umm MH

proj ections or bosses ation with snap | atch*fl@anges "prévi ded on
opposite side walls of the relatively rigid retainer. Such retainers,
although allowing 7. In a panel mountable retainer as set forth in

claim 6, wherein said polarizing means comprise a cut-out

area (12a) on one side of the opening in the panel and a

polarizing projection (42) on one of the sides of the

retainer.

fn

8. In a panel mountable retainer as set forth in
claim 5, includihg connector polarizing means (36, 38, 54)

between the retainer and the connector.

9. In a panel mountable retainer as set forth in
1o claim 8, wherein said connector pdlarizing means comprise
a notch (36, 38) in one side of the retainer and a

corresponding projection (54) on the connector.

10. In a panel mountable retainer as set forth in
claim 5, including connector latch means on the retainer to
15 secure the connector within the retainer, comprising 2

* latch ridge (40) on one of the sides projecting into the

connector-receiving aperture.

11. In a panel mountable retainer as set forth
in claim 1, wherein said resilient wings are dimensioned to

20 lie within the thickness dimension of the housing.
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12. In a panel mountable retainer (10) for
mounting an w2longated electrical connector (50) in an
elongated generally rectangular opening (12) in a panel
(14), the retainer comprising:

5 an elongated, generally rectangular housing (16)

insertable into the panel opening, the housing having end

walls (18) and flexible elongated side walls (20, 22)
defining a connector-mounting aperture (24);

a pair of resilient wings extending along the

' 10 outside of each side wall of the housing, each wing

including

an inner snap-in wing (26), having of

discrete snap-in wing portions, spaced from the respective

N side wall, and adapted for passing through the panel

15 opening and bearing against an opposite side of the panel,

| an outer stop wing (28) spaced from the

inner snap-in wing adapted for bearing against an entry

side of the panel, and /
.4' a plurality of integral support beams (38)
20 positioned along each inner snap-in wing for joining each

outer stop wing to the respective inner snap-in wing; and
a plurality of integral hinges (34) positioned along
each side wall of the housing for joining each inner snap-

in wing to the respective side wall
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to design t
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whereby the discrete snap-in wing portions of the
inner stop wing create multiple distinct panel mounting
areas to assure connection to the panel, and

whereby the support beams and hinges of the
resilient wings allow a low insertion, high retention

connection of the retainer to the panel.

t

to



t ol erance accommodation in the retainer structure. These desirable

attributes are particularly advantageous with signifi chShElexmgan

-connectors where a number of mating pr¥~ nust be accura
invention is directed to solving various probl em encoun
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ABSTRACT
Low Profile Panel Mountable Retainer for Electrical
Connectors
A low profile panel mountable retainer (10) is
provided for mounting an elongated electrical connector
(50) in an elcngated generally rectangular opening (12) in
a panel (14). The retainer is molded of plastic material
and includes an elongated, generally rectangular housing
(16) insertable into the panel opening for receiving the
connector. The housing has end walls (18) and flexible
elongated side walls (20, 22) defining a connector-mounting
aperture (24). A pair of resilient wings extend along the
outside of each side wall of the housing. Each wing
includes an inner snap-in wing (26), made up of a plurality
of discrete snap-in wing portions, spaced from the re-
spective side wall and adapted for passing through the
panel opening and bearing against an opposite side (14a) of
the panel. Each snap-in wing portion provides a discrete
retaining area to assure secure mounting of the retainer to
the panel. Each wing also includes an outer stop wing (28)
spaced from the respective inner snap-in wing for bearing
against an entry side (14b) of the panel. A plurality of
integral hinges (34) are located along each side wall of
the housing and join each inner snap-in wing to the respec-
tive side wall, and a plurality of integral support beans

(38) join each outer stop wing to the respective inner



ing a panel nmountable retainer of an inproved structure and which is
particul arly applicable for nounting an el ongated connébﬁ&hmﬁhsae ced
Summary of the Invention An object, tie¥¥fore, of the |n

provide a new and inproved panel nountable retainer for

el ongated el ectrical connector in an el ongated

snap-in wing. The resulting lattice construction of the

retainer provides flexibility and support resulting in a
low insertion, high retention connection of the retainer

within the panel.



ope'ni ng in a panel. In the exenplary enbodi nent of the invention, the
retainer is nolded of plastic material and includes an el ongated, gener
‘rectangul ar housing for receiving an elongated el ectrical dbisSheipsg

insertable into tthe el ongated panel opening. The housing h I pERR2ced
short end walls and flexible el ongat ed(isizd)e wal | s that can fjl M’r, "I
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relative to the panel, the end and side walls defining a connector

receiving aperture. A pair of resilient wngs extend al-erg—the outside of

each sidewall of the housing. Each pair of wi ngs includes an inner snap-in

wing, made up of multiple snap-in wng portions, spaced Fhi Has Bees idve
side wall for passing through the panel %gening and for b i t he
opposite side of [err] (2-2)
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LOW PROFILE PANEL MOUNTABLE
RETAINER FOR ELECTRICAL CONNECTORS

Field of the Invention

This invention generally relates to the art of
electrical coanectors and, particularly, to a panel mount-
able retainer for mounting an elongated electrical connec-
tor in an -elongated opening in a panel or the like.

ack und of the Invention
Panel mountable electrical connectors are well

known for coanecting a wiring harness, or the 1like, to

another electrical device, such as a second electrical
connector, in a panel such as a housing or chassis. The
second connector may be terminated to another wiring har-
ness, a cable, a circuit board or a second panel. 'Panel
mounted electrical connectors usually include a housing
having terminals mounted therein, the housing typically
being of nonconductive material which may be partly or en-
tfrely molded from plastic. The housing includes a mating
end with structure that permits mating and unmating w1th
the second electrical connector. _

Heretofore, panel mountable electrical connectors
often have been mounted directly to the panel. The mating
end of the connector is inserted through an aperture in the
panel. Means are provided on the conﬁector housing for
achieving secure mounting to the panel. For example, the
connector housing may include a flange which exceeds the
cross-sectional dimensions of the mounting aperture in the
panel. A portion of the connector housing will extend
through the mounting aperture and will be engageable with
separate retaining means, such as a nut or a clamp engage-

This Sheet Has Been Rer
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pieces are required. The mul ti pI e snap in wng- portrcms—pr-ov-rde—drst-r—nct

panel nmounting areas to assure secure mounting of the er to the _
panel . Therefore, if any one snap-in wing portion b ? nal ,
for exarrpl e by short fill or breakage,.xdequate rete | , provi ded

by the remaining portions. In additi®h, since both out er
W ngs extend al ong the

able against the opposite side of the panel. A portion of
the panel therefore will be locked between the flange, the
connector housing, and the separate retaining means. 1In
other such panel mountable connectors, integral latch arms
or mounting posts on both ends of a connector housing
engage the panel, thereby avoiding the need to employ
separate panel engaging means with the electrical connector
housing. Hcwever, this type of structure may not be
adequate for an elongated panel mount for several reasons.
First, if a short-fill or breakage occurs any where on
either latch, the mounting system fails altogether, because
both latches are required to f£ix the retainer on the panel.
Second, suppcrt on only two sides of an elongated panel
mount may not provide adequate rigidity or retention force
between the panel mount and the panel, and the panel mount
may become dislodged from the panel. Finally, standard
latching arms or posts may not fit where there is limited
space available because such structures typically require
sufficient length for flexibility and deflection.
Furthermore, additional apertures may be required in the
panel for accommodating such latches or posts.

Another ©problem with electrical connectors
directly mountable to a panel is that many electrical
connectors are employed in blind mating environments whe’re
precise alignment of the connectors during mating cannot
always be ascertained. For example, a panel mountable
electrical connector may be disposed at a relative inacces-
sible location in an automotive wvehicle, such as for a
radio, in a paotostatic copier or in a computer. A failed
attempt to align the connector can result in substantial
damage to the connector and/or to the fragile electrically
conductive terminals mounted therein or to the terminated
wiring harnes:s itself. Furthermore, the forces encountered
by a technician during an attempt to panel mount an

ot 47 N
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outside of each sidewall of the housing, support is provided arong the
entire length of the retainer. Thi's becones increaghlgheé B, LeedS t he
connegt or becones |onger. Further, the location of t | ent the
respective sidewalls of the housing result in spaceﬁwmm Hmespect to
~overall retainer height. The limtind-hei ght beco body
because the w ngs are _

improperly aligned connector can be interpreted by the
technician as an indication of complete mounting.

A related problem with panel mountable electrical
connectors is that often the insertion force is compromised
in order to maximize the retention force and vice versa.
That is, in order to make the panel-engaging wings rigid
enough to renain firmly in the panel at all times, the
insertion force of the connector or retainer will be higher
than desirable. Conversely, if the connector latches are
made too flexible in order to achieve lower insertion
forces, the retention force of the connector within the
panel may be less than ideal. It is preferable, therefore,
to minimize the insertion force and maximize the retention
force of a panel mountable connector within a panel.

In some applications separate panel mounting
devices known as clips or retainers have been used. Such
a retainer typically includes a housing that can be at-
tached to a panel, for example by snapping or sliding into
a locked position in an aperture in the panel. The sepa-
rate housing .s adapted to receive an electrical connector,
such as a connector terminated to an end of a wiring
harness, eitker before or after being assembled to the
panel.

Herstofore, retainers for panel mountable ccnne’c-
tors have been relatively rigid structures which are
snapped into place in a panel aperture by using means
similar to those used in panel mount connectors, such as
stop projections or bosses in combination with snap latch
flanges provided on opposite side walls of the relatively
rigid retainer. Such retainers, although allowing
replaceability of the connectors themselves, have the same
disadvantages outlined above in mounting a connector
directly to a panel, particularly in blind mating envi-
ronments. In such environments, it is desirable to not
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contai ned within the housing di mensions of the body. Q%Low profile
design is particularly inportant in today's applications ronic
packages are becom ng nuch smaller. The invention fuankhg contenpl ates
that a plurality of integral hinges be provided al ong 7 ﬁ &ewg.pi de

wal | of the housing. The hinges join the [ﬁl II

-4~ -

only provide a low insertion force/high retention force
retainexr, but alsoc toc design the retainers such that there J
is "float" within the panel to allow for alignment of a
complementary connector upon mating to the
retainer/connector assembly. This requires flexibility and
tolerance accommodation in the retainer structure. These
desirable attributes are particularly advantageous with
significantly elongated connectors where a number of mating
pins must be accurately aligned.

This invention is directed to solving wvarious
problems encountered with panel mountable electrical con-
nectors, some of which have been outlined above, by érovid-
ing a panel mountable retainer of an improved structure and
which is particularly applicable for mounting an elongated
connector in z panel.

Summary of the Invention

An object, therefore, of the invention is to
provide a new and improved panel mountable retainer for
mounting an elongated electrical connector in an elongated
opening in a panel.

In the exemplary embodiment of the invention, the
retainer is molded of plastic material and includes an
elongated, generally rectangular housing for receiving 'an
elongated electrical connector insertable into the
elongated panel opening. The housing has relatively short
end walls and flexible elongated side walls that can float
relative to the panel, the end and side walls defining a
connector receiving aperture. A pair of resilient wings
extend along the outside of each sidewall of the housing.
Each pair of wings includes an inner snap-in wing, made up
of multiple snap-in wing portions, spéced from the
respective sicdle wall for passing through the panel opening

and for bearing against the . 3 anel, and
7% PREPLACEMENT SHEET |
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i nner .snap in w ng to the respective side wall of the | hou5| ng and continue
outwardly in the formof support beans to join the outer stop wing tothe

i nner ,snap-in w ng. Spaces created between the indi VTHE SAbet RhHIESR,
Hﬁ'r Wi ng

support beans, and between the inner snap-in w ng and “'mHm" m

-produce a Iattlce |l i ke structure whi ch-Sr-educes the. st
an outer stop wing spaced from the inner snap-in wing for

nounting arns and result in increased

bearing against an entry side of the panel. No extra
pleces are regquired. The multiple snap-in wing portions
provide distinct panel mounting areas to assure secure
mounting of the retainer to the panel. Therefore, if any
one snap;in 'wing portion becomes non-functional, for
example by short £ill or breakage, adequate retention is
still provided by the remaining portions. In addition,
since both the inner and outer wings extend along the
outside of each sidewall of the housing, support is
provided along the entire length of the _etainer. This
becomes increasingly important as the connector becomes
longer. Further, the location of the wings adjacent the
respective sidewalls of the housing result in space savings
with respect to overall retainer height. The 1limiting
height becomes the housing body because the wings are
contained within the housing dimensions of the body. Such
a low profile design is particularly important in today's
applications where electronic packages are becomlng much
smaller.

The invention further contemplates that a
plurality of integral hinges be provided along each
elongated side wall of the housing. The hinges join the
inner snap-in wing to the respective side wall of the
housing and continue outwardly in the form of support beams
to join the outer stop wing to the inner snap-in wing.
Spaces created between the individual hinges and support
beams, and between the inner snap-in wing and the outer
stop wing produce a lattice-like structure which reduces
the stiffness of the mounting arms and result in increased
flexibility of the wings. However, the location and
presence of the support beams prevents too much flexibility
which could result in inadequate retention of the retainer
within the panel. A connector may be preassembled into the
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f 1 exi bi I'i ty of the wings. - However, ‘the | ocation and presence of the
support beans prevents too much: flexibility which G,q)lrlsge

R [ 52 Yedn gel '
i nadequate retention of the retainer wthin the pane l"ﬁ,lﬁ"‘%m eﬂirfiray be

retainer prior to being mounted to the panel, or the

-6~
- a—

retainer alone may be inserted into the panel prior to
inserting the connector assembly intoc the retainer. In
either case, the ultimate result of the overall flexibility
of the wing construction is that the insertion force of the
retainer or retainer and connector is very low, yet the
retention force to the board is quite high. The high
retention forces are necessary for blind mating conditions
where forces may push a retainer or connector out of a
panel.

In addition, the design allows for blind mating
of, for example, a printed circuit board header to the
panel by providing "float" between both the housing and
retainer and ‘the retainer and panel. This "float", i.e.
self-alignmment of mwating connectors by tolerance
accommodation, facilitates complete mating of the
connectors and prevents damage that may occur to the
housing, terminals or panel when attempting to forcibly
blind mate improperly aligned connectors. Furthermore, to
prevent inadvertent connections or mistakes in assembly,
both the retainer and housing are polarized to their
respective mounting apertures. .

Other objects, features and advantages of tt}e
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings.

| REPLACEMENT SHEET

11 JUL 199




retainer prior to being nounted to-the panel, or the retainer al one may be
inserted into the panel prior to inserting the connector assenbty into the.

retaiper.. In either case, the ultimate result of .the o rgu 'fHex'biIity
of the wing construction is that the ly§ertion forc & or
"retainer and connector is very |low, yed the retentiq IH Hl board is

qui-t e hi gh. The hi gh

Brief Description of the Drawings

The features of this invention which are believed
to be noﬁel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is an exploded perspective view of the
panel-mocunted retainer of the invention, with a connector
inserted therein, spaced from a panel having an opening for
receiving the retainer/connector assembly; |

FIGURE 2 is a front elevational view, on an en-
larged scale, of the retainer;

FIGURE 3 is a vertical section taken generally
along line 3-% of Figure 2;

FIGURE 4 is a perspective view, with the panel
cut-away, of the retainer inserted into the panel opening,
along with a connector inserted into the retainer; and

FIGURE 5 is a vertical section, on an enlarged
scale, taken ¢generally along line 5-5 of Figure 4.
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retention forces are necessary for bI|nd natlng cond|t+{#ﬁpwwMﬂ£LiQrces rces nmay
push a retainer or connector out of a panel.” I'n addition, the design alloms
for bliind mating of, for exanple, a printed circuit boafrhlmrdbsmemké

panel by providing "float” between botd8<he housing and ,,m "mm"
Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and

first to Figure 1, the invention is embodied in a panel

retainer and panel. This "float", i.e.

mountable retainer, generally designated 10, for mounting
an elongated welectrical connector (described hereinafter)
in an elongated, generally rectangular opening 12 in a
panel, generally designated 14. The panel has a front side
14a and a back or entry side 14b. Retainer 10 is inserted
into opening 12 in the direction of arrow "A". The panel
may be part of a housing, chassis or other support struc-
ture, and the retainer is particularly useful in applica-
tions where a connector is to be "blind® mounted in the
panel. In otlLer words, the panel may be part of a chassis
in an automotive vehicle, a photostatic copier, a computer
or the like, wherein back side 14b of the panel is at a
relatively inaccessible location. In such environments,
the retainer can be inserted and locked in place within the
panel opening prior to inserting a connector intoc the
already positioned retainer. Alternatively, the connector
can be preassembled into the retainer, and the entire
assembly can be inserted into the panel opening. Lastly,
for purposes to be described hereinafter, opening 12 in the
panel has a cut-out portion 12a in one side or ed?e
thereof.

Referring to Figures 2 and 3 in conjunction with
Figure 1, retainer 10 includes an elongated, generally
rectangular housing, generally designated 16, defined by
rel;tively short end walls 18 and elongated flexible side
walls 20 and 22. The end and side walls define an elongat-
ed, generally rectangular aperture 24 through which an
electrical cornector is insertable, as described hereinaf-
ter.

Generally, a pair of elongated resilient wings
extend along ‘the outside of each side wall 20 and 22 of
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sel f-al i gnnment of mat i ng connectors tolerance~agcoﬂnpdat|on
facilitates conplete mating of the connectors and revents danage t hat
may occur to the housing, term nals or panel when atte Bumﬂé oy
blind mate i nproperly aligned connectors. Furthernore,

i nadvertent connections or m stakes iTBassenbly, both

housi ng are polarized, to their

housing 16. Each pair of wings include an inner snap-in
wing which, in the disclosed embodiment, is defined by a
plurality of snap-in wing portions 26, and an outer stop
wing 28. Snap~in wing portions 26 are spaced from the
respective side wall, as indicated by spacing 30. Each
snap-in wing portion 26 provides a discrete retaining area
to assure secure mounting of the retainer to the panel.
Therefore, if any one snap-in wing portion becomes non-
functional, fcr example by short-£fill or breakage, adequate
retention is still provided by the remaining portions.
Each outer stop wing 28 is spaced from the inner snap-in
wing portions, as indicated by spacing 32. Therefore, the
inner snap-in wing (defined by wing portions 26) runs
generally parallel to the respective housing side wall 20
or 22 in a spaced relationship thereto, and each outer stop
wing 30 runs parallel to the respective inner snap-in wing
in a spaced relationship relative thereto. The pairs of
wings run along the retainer substantially entirely the
length of housing 16 and the side walls thereocf. As a
result, support is provided along the entire length of the
retainer. This is important in tﬁe use of elongated
connectors or structures where support only on the two
shorter ends may not provide adequate retention force
within the panel. !
Retainer 16 is fabricated as a one~piece compo-
nent molded of dlelectrlc material such as plastic or the
like. Nylon has been used in actual practice. The inven-
tion contemplates that a plurality of integral hinges 34 be
spaced longitudinally of each side wall 20 and 22 of
housing 16 for joining each inner snap-in wing to the
respective side wall and a plurality of integral support
beams 38 be similarly spaced for joining each outer stop
wing 28 to the respective inner snap-in wing. In other
words, as seen in Figures 2 and 3, the integrally molded
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respective nounting aperfﬁres Gt her objects, featurégﬁaﬁa”édvahtageSﬂﬁL
the invention wi.ll be apparent fromthe follow ng det aip;gg}, cLlpLi
taken_ i n connection with the acconpanylng drawnngs REP l

: ~10- I

hinges 34 project outwardly from the side walls to the

inner wing, spanning spacing 30 between the inner wings and
the housing side walls, and integrally molded support beanms
38 project outwardly from the hinges spanning spacings 32
between the inner and outer wings. As is seen in Figure 3,
the wings are molded adjacent the housing sidewalls 20 and
22 and are dimensioned to be contained within the thickness
dimension, designated by arrows "T" in Figure 3 of housing
18. This provides the retainer with an overall 1low
profile, due to the fact that extra space is not taken up
by horizontal deflection requirements of the retention area
of conventional panel mount latches.

As seen in Figure 2, for purposes described here-
inafter, polarizing notches 36 are formed in the inner edge
of side wall 22, and latch ridge 40 is formed in the inner
edge of side wall 20. The polarizing notches are provided
for polarizingy the insertion of an electrical connector
into aperture 24 of the retainer. Latch ridge 40 is
provided for latching a connector in the retainer.

Lastly, a pair of polarizing ribs 42 project
outwardly from side wall 22 of the retainer housing for
polarizing the retainer in panel opening 12. These ribs
move into cut-out area 12a of opening 12 when the retain?r
is inserted into the panel opening. It can be seen that

' the cut-out area is to one side of the longitudinal center
of the opening.

In the preferred embodiment of the invention,
connector 50 is preassembled into retainer 10, and retainer
10 is mounted in panel opening 12 in the direction of arrow
"A" (Fig. 1). When so mounted, and referring to Figures 4
and 5, the inner snap-wings (defined by wing portions 26)
bear against front side l4a of panel 14. Outer stop wings
28 bear against the back or entry side 14b of the panel.
At this point, it should be noted that by providing
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-7- Brief Description of the Drawi ngs The features of thls |nvent|on V\/mch

are believed to be novel are set forth with particul ar i Thjs iTﬁﬁBﬂmiTmﬁ
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separate discrete hinges 34 and support beams 38 spaced at
intervals along the length of the elongated retainer,
considerable resiliency is afforded the side walls as well
as the wings which are spaced from the side walls and from
each other. This is in contrast to having an :Lntegral
hinge portion and support beam along the entire length of
the retainer, i.e. having the inner wings continuocusly
joined to the side walls and the outer wings continuously
joined to the inner wings. Yet, the hinges and support
beams provide relative positional support for the side
walls and the wings, in view of the fact that all of these
features are relatively thin and fabricated of plastic
material. For example, the retainer, in one embodiment,
may be fabricazted of nylon material and be on the order of
approximately 1.8 in. or 45 mm long. The side walls of the
retainer housing may be on the order of only 0.04 inch or
1 mm thick, with similar thicknesses for the wings them-
selves. Therefore, the side walls and the wings provide
considerable flexibility in the elongated structure for
facilitating insertion into panel opening 12, yet hinges 34
provide ample support of the relative positional
relationships between the wings and the respective side
walls to maximize retention of the retainer within the
panel. It should be further noted that the spacing 52
between the top and bottom of the connector and the
adjacent sides of aperture 24 of the retainer may be
somewhat exaggerated in the depiction of the drawingé.
However, the flexibility of the retainer and the relatively -
loose fit of the retainer longitudinally within the panel
cut-out 12, does provide the retainer/connector assembly
with a floating action to facilitate blind insertion of a |
mating connector. |
As stated above, polarizing notches 36 (Figs. 1
and 2) are provided in the top edge of aperture 24. It can




ed claims. The ihVehtioh, tOQetth with its objects and the advantages *
thereof, may be best understood by reference to the follow ng description
taken,in conjunction with the acconpanying draw ngs, i rTl‘hMSh&hHisiBeauReﬁaced

reference nunerals identify like elements in the figures i
FIGURE 1 is an expl oded perspective v+i®-of the panel-no [

the invention, with a connector
be seen in Figures 1 and 4 that the top of connector 50
includes a pair of polarizing bosses 54 which correspond to
notches 386. Fig. 5 also shows latch ridge 40 within
retainer aperture 24. It can be seen that connector 50 has
a latch flange 56 which snaps behind this latch ridge and
abuts against a shoulder 58 to secure the connector within
the retainer. A chamfered corner 60 of the connector also
is located behind a chamfered surface 62 within the
retainer aperture.

of

_ Lastly, Figure 5 shows connector 50 (mounted
within retainer 10) extending through opening 12 of panel
14 to allow interfacing with any of a variety of mating
electrical dewvices. It can be seen that connector 50 is
terminated tc an electrical cable 66 which also can
comprise an electrical harness or have other wiring
configurations. Here'again the ‘low profile design of the
retainer allows a mating connector (not shown), for
example, terminated to a second cable or mounted to a
second panel, to the placed in close proximity to panel 14
and retainer 10, thereby resulting in space savings over
conventional latch designs.

| It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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i nserted therein, spaced from a panel haV| ng an opem ng for receiving the
retai ner/connector assenbly; FIGURE 2 is a front el evatienal—view on-an
en- larged scale, of the retainer; FIGURE 3 |s a vertlcal sectlon taken

general ly along line 3-3 of Figure 244 GU
- T
—_—

wsca

1. An eiongaﬁed panel mount;able element (10)
adapted to be. mounted in a generally rectangular opening
(12) of a panel (14) including

| a housing (16) having a given thickness dimension
in the direction of insertion of the element into the
opening of the panel, and further having
a pair of opposing flexible spaced-apart
sides (20, 22) joining a pair of ends (18) whose length is
less than the length of the sides, and
a pair of opposed, spaced-apart, resilient
panel mounting wings extending along each side, each wing
having
an outer stop wing (28) spaced from and
formed parallel to the side,
an inner snap-in wing (26) intermediate of
 and parallel to the outer stop wing and said side, ,
whereby a portion of the perimeter of the panel
opening is adapted to be received between the inner snap-in
wing and the outer stop wing,

the improvement in each wing comprising:

a lattice structure defined by a plurality of
support beams (38) extending between said inner and outer
wings; and a plurality of joints (34) extending betwe;n

said beams and the sides,




cut-away, of the retainer inserted into the panel openi ng,” along with a——
connector inserted into-the retainer; and FIGURE 5 is a w rsts'hee‘? ectlon

on an .enl arged scal e, taken gel?eral ly along line 5-5 of ﬂ"m = ee“Re
I T T — (I Ill

whereby the lattice structure provides both

flexibility and strength in the wings to yield a low

insertion, high retention connection to the panel.

2. In a panel mountable element as set farth in
claim 1, wherein said inner snap-in wing (26) is made up of
discrete snap-in portions which define a plurality of
discrete retaining means, each formed between a pair of

adjacent support beams.

3. In a panel mountable element as set forth in
claim 2, whererin one of said hiziges is located near each

opposite end of each pair of wings.

4. In a panel mountable element as set forth in
claim 3, wherein each of said support beams is located in-

line with each hinge.

5. In a panel mountable element as set forth in
cla.in; 1, wherein said element defines a panel mountable
retainer, the housing having an aperture (24) adapted to

receive an electrical connector therein.

6. In a panel mountable retainer as set forth in
claim 5, including polarizing means (42, 12a) between the

retainer and the panel. REPLAC
EMENT SHEET




Detail ed Description of the Preferred Enbodi ment Referring to the draw ngs
in greater detail, and first to Figure 1, the invention is enbodied in a
panel _nount abl e retainer, generally designated 10, for m&mﬂtm@smﬂf{ laced

el ongated eliectrical connector (described hereinafter) i
general ly recalnmu 12 in a_panel, generally d
pan T

has a f

-—

7. In a panel mountable retainer as set forth ir
claim 6, wherein said polarizing means comprise a cut;-cut
area (l2a) on one side of the opening in the panel and a
polarizing projection (42) on one of the sides of the

retainer.

8. In a panel mountable retainer as set forth in
claim 5, including connector polarizing means (36, 38, 54)

between the retainer and the connector.

9. In a panel mountable retainer as set forth in
clam 8, wherein said connector polarz.zmg means comprlse
a2 notch (36, 38) in one side of the retainer and a

corresponding projection (54) on the connector.

10. In a panel mountable retainer as set forth in
claim 5, including connector latch means on the retainer to
secure the connector within 1.;.he retaine;', comprising 2
latch ridge (40) on one of the sides projecting into the

connector-receiving aperture.

11. In a panel mountable retainer as set forth
in claim 1, wherein said resilient wings are dimensioned to

lie within the thickness dimension of the housing.
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14a and a back or entry side 14b. Retainer 10 is ins-eri—éd"lm’iﬂﬁ' 12
in the direc n_of arrow "A". The panel may be part of ?ﬁhsfﬁlen

or

ot her

support struc- fTe““and the retainer is partic

~applica- ti on i s 33, be "blind" rmunte
ot her words,: j ﬁ#ﬂ#"ﬂgﬁ! B’ art of""a chassis in an aut

phot ost ati c :.copi er

. In a panel mountable retainer (10) for
mounting an r=longated electrical connector (S0} in an
elongated generally rectangular opening (12) in a pahel
(14), the retainer. comprising:

an elongated, generally rectangular housing (16)

insertable into the panel opening, the housing' having end

. walls (18) ‘and flexible elongated side walls (20,  22)

defining a connector-mounting aperture (24);

a pair of resilient wings extending along the
cutsidé of each side wall of the housing, each win§
including

| an inner snap-in wing (26), having of

discrete snap-in wing portions, spaced from the respective

side wall, and adapted for passing through the panel

opening and bearing against an opposite side of the panel,

an outer stop wing (28) spaced from the

inner snap-in wing adapted for bearing against an entry
side of the panel, and

. a plurality of integral support beams (38)
positioned along each inner snap-in wing for joining each
outer stop wing to the respective inner snap-in wing; and

a plurality of integral hinges (34) positioned along
each side wall of the housing for joining each inner snap-

in wing to the respective side wall

&ﬂIS
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or-the I|ke V\,herel n back si de 14b of . the panel is at a_relatively :
i naccessi ble I- ' 'such environnents, the retainer can be inserted
and | ocked in place within the panel opening prior to |n$1ﬁfsmaﬁa93ecmiﬁ@or

e MR 2 o SRR

i nto the panel openln fastly
whereby the discrete snap-in wing portions of the

inner stop wing create multiple distinct Panel mounting
areas to assure connection teo the panel, and

whereby the support beams and hinges of the

' resilient wings allow a low insertion, high retention

connection of the retainer to the panel.
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for purposes to be described hereinafter, openlng 12 in the panel has a
cut-out portion . 12a in one side or. edge- thereof F@fep#+ng_L0_ELguL§§_Z_§nd
3 in conjunction with Figure 1, retalner 10 i ncludes an el ongated,,
general |y rectangul ar housi ng, general desi gnat ed 16,Thi§&heetidd B

g
relatively short end walls 18 and el ong d flexible si dH" m' T,l, m

LOW PROFILE PANEL MONTABLE RETAINER FOR ELECTRICAL CONNECTOR

STRACT

A low profile panel mountable retainer (10) is provided for
mounting an elongated electrical connector (50) in an elongated
rectangular opening (12) in a panel (14). The retainer is
molded of plastic material and includes an elongated,
rectangular housing (16) insertable into the panel opening for
receiving the connector . The housing has end walls (18) and
flexible elongated side walls (20, 22) defining a connector-
mounting aperture (24). A pair of resilient wings extend along
the outside of each side wall of the housing. Each wing -
includes an inner snap-in wing (26), for bearing against an
opposite side (14a) of the panel and an outer stop wing (28)
spaced from the respective inner'snap-in wing for bearing
against an entry side (14b) of the panel.
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walls 20 and 22. The end and side walls defi ne.an el ongat - 'ed, general ly .-
orectangul ar aperture 24:through which an electrical connector is
Insertable, as described hereinaf- ter. Generally, a pair of elongated

resilient wings extend along the outside of each side wal{; 5.2 R0 Ben &Y
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[err] housing 16. Each pair of wings i hc-,l ude an-inner snap-in w ng which,
i'n the disclosed enbodinent, is defined by a plurality of snap=im—w-g.

portiopns 26, and an outer stop w ng 28. Snap-in w ng prpn,-;ghgg}%aszg are

I | (1)

14
4 14b

' 50
40" /4]
34 ; S8
26 .
[ 28
"T“

- FIG3

FI1G.5
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portion 26 provides a discrete retaining area to aSS'“ffs "%]'

- . : qLe0q57-3 LfeS
respectiye skde wall, as indicated by spacing 30. Each snap-in wi ng

A
..‘

becoRESLAGED SHRETSonal SG or ¢xanpl e hy short-filjl
@ tRNErdvn ipagalt.ill.l tppaged déd..by the remai ni ng pont

the retainer to the panel Therefore, if any ong %
W Y :4:8s)1 S q;pgmedsf:mgeme.m..n her snap-in

F 2

J

7 Drawing(s) : paged ....I.’:.. to paged ... ... ¥ ~bstract  :paged .. to paged .o.
7, Abstract  :paged ..M. to paged .7...... SPECIFICATION
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$,"" %G
Y “éagpegd&- {Papaged 2.

inEich’ Bﬁ&eér 8, sEOOBaged JZ.
Jrawing(s) : paged .!* to paged 7.

LOW_PROFILE PAN MOQUNTABLE
RETAINER FOR ELECTRICAL CONNECTORS

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a panel mount-
able retainer for mounting an elongated electrical connec-
tor in an elongated opening in a panel or the like.

Background of the Invention

Panel mountable electrical connectors are well
known for coanecting a wiring harness, or the like, to
another electrical device, such as a second electrical
connector, in a panel such as a housing or chassis. The
second connector may be terminated to another wiring har-
ness, a cable, a circuit board or a second panel. Panel
mounted electrical connectors usually include a housing
having terminals mounted therein, the housing typically
being of nonconductive material which may be partly or en-
tirely molded from plastic. The housing. includes a mating
.end with structure that permits mating and unmating with
the second electrical connector. ’

Heretofore, panel mountable electrical connectors
often have been mourited directly to the panel. The mating
end of the connector is inserted through an aperture in the
panel. Means are provided on the connector housing for
achieving secure mounting to the panel. For example, the
connector housing may include a flange which exceeds the
cross-sectional dimensions of the mounting aperture in the

panel. A portion of the connector housing will extend .

through the mounting aperture and will be engageable with
separate retaining means, such as a nut or a clamp engage-
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wi ng portions, as indicated by spacing 32. Therefore, the inner snap-in
wi ng (defined by wing portions 26) runs generally parallel to the
respective housing side wall 20 or 22 in a spaced rel atqlhglgﬁgy@astgbg,r 1Roed 2Nd
each outer stop wing 30 runs parallel to the respective WI ng
In a spaced relationship relative ther-0. The pairs of
the retainer substantially entirely the

able against the opposite side of the panel. A portion of
the panel therefore will be locked between the flange, the
connector housing, and the s.eparate retaining means. 1In
other such panel mountable connectdrs, integral latch arms
or mounting posts on both ends of a connector housing
engage the panel, thereby avoiding the need to employ
separate panel engaging means with the electrical connector
housing. Hcwever, this type of structure may not be
adequate for an elongated panel mount for several reasons.
First, if a short-fill or breakage occurs any where on
either latch, the mounting system fails altogether, because
both latches are required to fix the retainer on the panel.
Second, suppcrt on only two sides of an elongated panel
mount may not provide adequate rigidity or retention force
between the panel mount and the panel, and the panel mount
- may become dislodged from the panel. Finally, standard
latching arms or posts may not f£it where there is limited
space available because such structures typically require
sufficient length for flexibility and deflection.
Furthermore, additional apertures may be required in the
panel for accommodating such latches or posts.

Anocther problem with electrical connectors
directly mountable to a panel is that many electrical
connectors are employed in blind mating environments whe’re
precise alignment of the connectors during mating cannot
always be ascertained. For example, a panel mountable
electrical connector may be disposed at a relative inacces-
sible location in an automotive vehicle, such as for a
radio, in a paotostatic copier or in a computer. A failed'
attempt to align the connector can result in substantial
damage to the connector and/or to the fragile electrically
conductive terminals mounted therein or to the terminated
wiring harness itself. Furthermore, the forces encountered
by a technician during an attempt to panel mount an
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| ength of housing 16 and the side walls thereof. As a-result, support is—
provided along the entire length of the retainer. This is inportant in
t he use of el ongated connectors or structures where supb\ﬂ'

he dtV\D
shorter ends may not provide adequate retention force w " ,

Retainer 16 is fabricated as a one-pi e3ce conpo-
improper'ly aligned connector can be interpreted by the

technician as an indication of complete mounting.

A related problem with panel mountable electrical
connectors is that often the insertion force is compromised
in order to maximize the retention force and vice versa.
That is, in order to make the panel-engaging wings rigid
enough to renain firmly in the panel at all times, the
insertion force of the connector or retainer will be higher
than desirable. Conversely, if the connector latches are
made too flexible in order to achieve lower insertion
forces, the retention force of the connector within the
panel may be less than ideal. It is preferable, therefore,
to minimize the insertion force and maximize the retention
force of a panel mountable connector within a panel.

In some applications separate panel mounting
devices known as clips or retainers have been used. Such
a retainer typically includes a housing that can be at-
tached to a panel, for example by snapping or sliding into
a locked position in an aperture in the panel. The sepa-
rate housing .s adapted to receive an electrical connector,
such as a connector terminated to an end of a wiring
harness, either before or after being assembled to the
panel.

Herestofore, retainers for panel mountable conne’c—
tors have been relatively rigid structures which are
snapped into place in a panel aperture by using means
similar to those used in panel mount connectors, such as
stop projections or bosses in combination with snap latch
flanges provided on opposite side walls of the relatively
rigid retainer. Such retaihers, although allowing
replaceability of the connectors themselves, have the same
disadvantages outlined above in mounting a connector
directly to a panel, particularly in blind mating envi-
ronments. In such enviromments, it is desirable to not

REPLACEMENT SHEET

27 SEP 1996




nent nolded of dielectric material such as plastic or the like. Nylon has
been used in actual practice. The inven- tion contenplates that a plurality

of integral hinges 34 be spaced |ongitudinally of each gidGedBislBeatR QngZZ
of housing 16 for joining each inner snap-in wing to thﬁ| mn ﬁl
or

wal |l and a plurality of integral supporli beans 38 be si
only provide a low insertion force/high retention force

joining each outer stop

retainer, but also to design the retainers such that there
is "float" within the panel to allow for alignment of a
complementary connector upon mating to the
retainer/connector assembly. This requires flexibility and
tolerance accommodation in the retainer structure. These
desirable attributes are particularly advantageous with
significantly elongated connectors where a number of mating
pins must be accurately aligned.

This invention is directed to solving various
problems encountered with panel mountable electrical con-
nectors, some of which have been outlined above, by provid-
ing a panel mountable retainer of an improved structure and
which is particularly applicable for mounting an elongated
connector in z panel.

Summary of the Invention

An object, therefore, of the invention is to

| provide a new and imprcved panel mountable retainer for

mounting an elongated electrical connector in an elongated
opening in a panel.

In the exemplary embodiment of the invention, the
retainer is molded of plastic material and includes an
elongated, generally rectangular housing for receiving ,an
elongated electrical connector insertable into the
elongated panel opening. The housing has relatively short
end walls and flexible elongated side walls that can float
relative to the panel, the end and side walls defining a
connector receiving aperture. A pair of resilient wings
extend along the outside of each sidewall of the housing.
Each pair of wings includes an inner snap-in wing, made up
of multiple snap~-in wing portions, spaced from the
respective sice wall for passing through the panel opening

Mgainst the opposite side of the panel, and
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wing 28 to the respective inner snap-in wing. = In other words, as seen in
Figures 2 and 3, the integrally [err] [err] -10- ————

This Sheet Has Been R

. L.

an outer stop wing spaced from the inner snap-in wing for
bearing againist an entry side of the panel. No extra
pieces are regquired. The multiple snap-in wing portions
provide distinct panel mounting areas to assure secure
mounting of the retainer to the panel. Therefore, if any
one snap;in wing portion becomes non-functional, for
example by short f£ill or breakage, adequate retention is
still provided by the remaining portions. In addition,
since both the inner and outer wings extend along the
outside of each sidewall of the housing, support is
provided along the entire length of the .etainer. This
becomes increasingly important as the connector becomes
longer. Further, the location of the wings adjacent the
respective sidewalls of the housing result in space savings
with respect to overall retainer height. The limiting
height becomes the housing body because the wings are
contained within the housing dimensions of the body. Such
a low profile design is particularly important in today's
applications where electronic packages are becoming much
smaller. '

The invention further contemplates that a
plurality of integral hinges be provided along each
elongated side wall of the housing. The hinges join t}xe
inner snap-in wing to the respective side wall of the
housing and continue outwardly in the form of support beams
to join the outer stop wing to the inner snap-in wing.
Spaces created between the individual hinges and support
beams, and between the inner snap-in wing and the outer
stop wing produce a lattice-like structure which reduces
the stiffness of the mounting arms and result in increased
flexibility of the wings. However, the location and
presence of the support beams prevents too much flexibility
which could result in inadequate retention of the retainer

within the panel. A connector may be preassembled into the
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hi nges 34 project outwardly fromthe side walls to the inner wi ng, spanning
spaci ng 30 between the inner wings and the housi ng srde—watHs;—and——

integrally nolded support beans 38 project outwardly fromthe hi nges
spanni ng spaci ngs 32 between the inner and outer wi ngs. ‘s m ﬁ n‘
22 and

Figure 3, the wings are nol ded adj ace%t t he housing sid
t

are di nensioned to be contained wthi he t hi ckness

retainer prior to being mounted to the panel, or the
retainer alone may be inserted into the panel prior to
inserting the connector assembly into the retainer. In
either case, the ultimate result of the overall flexibility
of the wing construction is that the insertion force of the
retainer or retainer and connector is very low, yet the
retention forze to the board is quite high. The high
retention forces are necessary for blind mating conditions
where forces may push a retainer or connector out of a
panel.

In addition, the design allows for blind mating
of, for example, a printed circuit board header to the
panel by providing "float" between both the housing and
retainer and the retainer and panel. This "float", i.e.
self-alignment of mating connectors by tolerance
accommodation, facilitates complete mating of the
connectors and prevents damage that inay occur to the
housing, terminals or panel when attempting to forcibly
blind mate improperly aligned connectors. Furthermore, to
prevent inadvertent connections or mistakes in assembly,
both the retainer and housing are polarized to their
respective mountihg apertures.

Other objects, features and advantages of tl}e
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings.
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di nensi on, designated by arrows "T" in Figure 3 of housing 18. Thi s
provides the retainer with an overall |ow profile, due—tothefaect—that-
extra space is not taken up by horizontal deflection requirenents of the
retention area of conventional panel nount |atches. As A ced
for purposes described here- inafter_gpolarizing notche ﬂ= ﬂ,ﬂ d i
the i nner edge

>

Brief Description of the Drawings
The features of this invention which are believed

to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is an exploded perspective view of the
panel-mounted retainer of the invention, with a connector
inserted therein, spaced from a panel having an opening for
receiving the retainer/connector assembly;

FIGURE 2 is a front elevational view, on an en-
larged scale, of the retainer;

FIGURE 3 is a vertical section taken generally
along line 3-3 of Figure 2;

FIGURE 4 is a perspective view, with the panel
cut—-away, of the retainer inserted into the panel opening,
along with a connector inserted into the retainer; and '

FIGURE 5 is a vertical section, on an enlarged
scale, taken ¢enerally along line 5-5 of Figure 4.
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of side wall 22, and latch ridge 40 is fornmed in the inner_edge of side
wal | 20. The polar|2|ng not ches are provided for polarizing the |nsert|on
of an electrical connector into aperture 24 of the retaTMeMmaHmh&kﬁhe

40 is provided for latching a connector in the retainer

pol arizing ribs 42 project outwardly fBoem side wall 22 of
housi ng for _

Detailed Qescriﬁtion of the Preferred Embodiment
Referring to the drawings in greater detail, and

first to Figure 1, the invention is embodied in a panel
mountable retainer, generally designated 10, for mounting
an elongated electrical connector (described hereinafter)
in an elongated, generally rectangular opening 12 in a
panel, generally designated 14. The panel has a front side
14a and a back or entry side 14b. Retainer 10 is inserted
into opening 12 in the direction of arrow "A". The panel
may be part qf a housing, chassis or other support struc-
ture, and the retainer is particularly useful in applica-
tions where a connector is to be "blind" mounted in the
panel. In otler words, the panel may be part of a chassis
in an automotive vehicle, a photostatic copier, a computer
or the like, wherein back side 14b of the panel is at a
relatively inaccessible location. 1In such environments,
the retainer can be inserted and locked in place within the
panel opening prior to inserting a connector into the
already positioned retainer. Alternatively, the connector
can be preassembled into the retainer, and the entire
assembly can be inserted into the panel opening. Lastly,
for purposes to be described hereinafter, opening 12 in the
panel has a cut-out portidn 12a in one side or ed?e
thereof.

Referring to Figures 2 and 3 in conjunction with
Figure 1, retainer 10 includes an elongated, generally
rectangular housing, generally designated 16, defined by
relatively short end walls 18 and elongated flexible side
walls 20 and 22. The end and side walls define an elongat-
ed, generally rectangular aperture 24 through which an

. electrical cornector is insertable, as described hereinaf-

ter. _

Generally, a pair of elongated resilient wings
extend along the outside of each side wall 20 and 22 of
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pol ari zing the retainer in panel opening 12. These ri bs—ove—into—eut—out-
area 12a of opening 12 when the retainer is inserted into the panel
opening. It can be seen that the cut-out area is to onel

i et his BdamReplaced
| ongi tudi nal center of the opening. La-the preferred enb
I nvention, connector 50 is preassenbled into retainer 10, |

housing 16. =ach pair of wings include an inner snap-in
wing which, in the disclosed embodiment, is defined v a
plurality of :nap~-in wing portions 26, and an cutexr stop
wing 28. Snap-in wing portions 26 are spaced from the
respective side wall, as indicated by spacing 30. Each
snap-in wing portion 26 provides a discrete retaining area
to assure secure mounting of the retainer to the panel.
Therefore, if any one snap-in wing portion becomes non-
functional, fcr example by short-£ill or breakage, adegquate
retention is still provided by the remaining portions.
Each outer stop wing 28 is spaced from the inner snap-in
wing portions, as indicated by spacing 32. Therefore, the
inner snap-in wing (defined by wing portions 26) runs
generally parallel to the respective housing side wall 20
or 22 in a spaced relationship thereto, and each outer stop
wing 30 runs parallel to the respective inner snap-in wing
in a spaced relationship relative therete. The pairs of
wings run along the retainer substantially entirely the
length of housing 16 and the side walls therecf. As a
result, support is provided along the entire length of the
retainer. This is important in the use of elongated
connectors or structures where support only on the two
shorter ends may not provide adequate retention force
within the panel. ’
Retainer 16 is fabricated as a one-piece compo-
nent molded of dielectric material such as plastic or the
like. Nylon has been used in actual practice. The inven~
tion contemplates that a plurality of integral hinges 34 be -
spaced longitudinally of each side wall 20 and 22 of
housing 16 for joining each inner snap-in wing to the
respective side wall and a plurality of integral support
beams 38 be similarly spaced for joining each ocuter stop
wing 28 to the respective inner snap-in wing. In other
words, as seen in Figures 2 and 3, the integrally molded
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10 is nounted in panel opening 12 in the direction of arrow "A" (Fig. 1).
Wien so nounted, and referring to Figures 4 and 5, the inner snap-w ngs

(defined by wing portions 26) bear against front side 1f4a Qi B2 HREn Reéblaced
Quter stop wi ngs 28 bear against the back or entry side | .
At this point, it should be noted trlq_to_by provi di ng REP Htm

hinges 34 project outwardly from the side walls to the
inner wing, spanning spacing 30 between the inner wings and
the housing side walls, and integrally molded support beams
38 project ocutwardly from the hinges spanning spacings 32
between the inner and ocuter wings. As is seen in Figure 3,
the wings are molded adjacent the housing sidewalls 20 and
22 and are dimensioned to be contained within the thickness
dimension, designated by arrows "T" in Figure 3 of housing
18. This prrovides the retainer with an overall low
profile, due to the fact that extra space is not taken up
by horizontal deflection requirements'of the retention area
of conventional panel mount latches.

As seen in Figure 2, for purposes described here-
inafter, polarizing notches 36 are formed in the inner edge
of side wall 22, and latch ridge 40 is formed in the inner
edge of side wall 20. The polarizing notches are provided
for polarizing the insertion of an electrical connector
into aperture 24 of the retainer. Latch ridge 40 is
provided for latching a connector in the retainer. _

Lastly, a pair of polarizing ribs 42 project
outwardly from side wall 22 of the retainer housing for
polarizing the retainer in panel opening 12. These ribs
move into cut-out area 12a of opening 12 when the retain?r
is inserted into the panel opening. It can be seen that
the cut-out area is to one side of the longitudinal center
of the opening.

In the preferred embodiment of the invention,
connector 50 is preassembled into retainer 10, and retainer
10 is mounted in panel opening 12 in the direction of arrow
"A" (Fig. 1). When so mounted, and referring to Figures 4
and 5, the inner snap-~wings (defined by wing portions 26)
bear against front side 14a of panel 14. Outer stop wings
28 bear against the back or entry side 14b of the panel.
At this point, it should be noted that by providing
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separate discrete hinges 34 and support beans 38 spaced at—+ntervals al ong

the I ength of the el ongated retainer,
the side walls as well as the wi ngs which are spaced from™h ril‘ﬁ(

and from

separate discrete hinges 34 and support beams 38 spaced at
intervals along the length of the elongated retainer,
considerable resiliency is afforded the side walls as well
as the wings which are spaced from the side walls and from
each other. This is in contrast to having an integral
hinge portion and support beam along the entire length of
the retainer, i.e. having the inner wings continuously
joined to the side walls and the outer wings continuously
joined to the inner wings. Yet, the hinges and support
beams provide relative positional support for the side
walls and the wings, in view of the fact that all of these
features are relatively thin and fabricated of plastic
material. For example, the retainer, in one embodiment,
may be fabricated of nylon material and be on the order of
approximately 1.8 in. or 45 mm long. The side walls of the
retainer housing may be on the order of only 0.04 inch or
1 mm thick, with similar thicknesses for the wings them-
selves. Therafore, the side walls and the wings provide
considerable :(flexibility in the elongated structure for
facilitating insertion into panel opening 12, yet hinges 34
provide ample support of the relative positional
relationships between the wings and the respective side
walls to maximize retention of the retainer within t;xe
panel. It should be further noted that the spacing 52
between the ‘top and bottom of the connector and the
adjadent sides of aperture 24 of the retainer may be
somewhat exaggjerated in the depiction of the drawings.
However, the flexibility of the retainer and the relatively
loose fit of fhe retainer longitudinally within the panel
cut-out 12, does provide the retainer/connector assembly
with a floating action to facilitate blind insertion of a
mating connector.

As stated above, polarizing notches 36 (Figs. 1
and 2) are provided in the top edge of aperture 24. It can

consi der abl e reS|I|ency I s af forde

i

laced
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each ot her. This is in contrast to having an |ntegral hinge portion and
support beamalong the entire length of the retainer, i.e. having the inner
Wi ngs continuously joined to the side walls and the outeﬁhms asanReumw
continuously joined to the inner wings. Yet, the hlnges

provide relative positional support fo the S|de wal | s an

view of the fact that all of these

be seen in Figures 1 and 4 that the top of connector 50
includes a pair of polarizing bosses 54 which correspond to
notches 36. Fig. 5 also shows 1latch ridge 40 within
retainer aperture 24. It can be seen that connector 50 has
a latch flange 56 which snaps behind this latch ridge and
abuts against a shoulder 58 to secure the connector within
the retainer. A chamfered corner 60 of the connector also
is located behind a chamfered surface 62 within the
retainer aperture.

Lastly, Figure 5 shows connector 50 (mounted
within retainer 10) extending through opening 12 of panel
14 to allow interfacing with any of a variety of mating
electrical devices. It can be seen that connector 50 is
terminated tc an electrical cable 66 which also can
comprise an electrical harness or have other wiring
configurationsi. Here again the low profile design of the
retainer allows a mating connector (not shown), for

~ example, terminated to a second cable or mounted to a
second panel, to the placed in close proximity to panel 14
and retainer 10, thereby resulting in space savings over
conventional latch designs.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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features are relatively thin and fabricated of plastic material. For
exanpl e;—the—retarner—+n—one enbodi nent, may be fabricated of nylon
material and be on the order of appr oxi rrately 1.8 in. or 45 mmlong. The

e o AN =2,y e o bm“ﬁgir?ﬁ;mmﬁﬁifﬁiﬁ%m*ﬁir

the side walls- and the w ngs provide

CLAIMS

1. An elongated panel mountable element (10)
adapted to be mounted in a generally rectangular opening
(12) of a panel (14) including

a hausing (16) having a given thickness dimension
in the direction of insertion of the element into the
opening of the panel, and further having

- a pair of opposing flexible spaced-apart:
sides (20, 22) joining a pair of ends (18) whose length is
less than the length of the sides, and

a pair of opposed, spaced-apart, resilient
panel mounting wings extending along each side, each wing
having
an outer stop wing (28) spaced from and
formed parallel to the side,
an inner snap-in wing (26) intermediate of
' and parallel to the outer stop wirig and said side, ;
whereby a portion of the perimeter of the panel
opening is adapted to be received between the inner snap-in
wing and the outer stop wing,

the improvement in each wing comprising:

a lattice structure defined by a plurality of
support beams (38) extending between said inner and outer
wings; and a plurality of Jjoints (34) extending between

said beams and the sides,
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considerable flexibility in the elongated structure for facilitating

I nsertion into panel opening 12, yet hinges 34 provide _anple suppert—of
the relative positional relationships between the wings and the

respectlve side walls to maxim ze retention of the ret arrmEShewHathnim

pervom or & rEIMMMNEHUIRELIR oo ochiver e seeciro =2 SR

whereby the lattice structure provides both

flexibility and strength in the wings to yield a low

insertion, high retention connection to the panel.

2. In a panel mountable element as set forth in
claim 1, wherein said inner snap-in wing (26) is made up of
discrete snap-in portions which define a plurality of
discrete retaining means, each formed between a pair of

adjacent support beams.

3. In a panel mountable element as set forth in
claim 2, wherein one of said hingés is located near each

opposite end of each pair of wings.

4. In a panel mountable element as set forth in
claim 3, wherein each of said support beams is located in-

line with 'each hinge.

5. In a panel mountable element as set forth in
claim 1, wherein said element defines a panel mountable
retainer, the housing having an aperture (24) adapted to

receive an electrical connector therein.

6. In a panel mountable retainer as set forth in
claim 5, including polarizing means (42, 12a) between the

retainer and the panel.
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adj acent sides of aperture 24 of the retainer may be somewhat exagger ated
in the depiction of the drawi ngs. However, the flexibility of the retainer
and the relatively loose fit of the retainer longitudinally within the

‘panel cut=out—t2;—does—provide the ret ai ner/connector assenbly with a

B [117)

—15—

7. In a panel mountable retainer as set forth in
claim 6, wherein said polarizing means comprise a cut-out
area (l2a) on one side of the opening in the panel and a
polarizing projection (42) on one of the sides of the

retainer.

8. In a panel mountable retainer as set forth in
claim 5, including connector polarizing means (36, 38, 54)

between the retainer and the connector.

S. In a panel mountable retainer as set forth in
claim 8, wherein said connector pdlarizing means comprise
a notch (36, 38) in one side of the retainer and a

corresponding projection (54) on the connector.

10. In a panel mountable retainer as set forth in
claim 5, including connector latch means on the retainer to
secure the connector within f';he retainer, comprising 2
latch ridge (40) on one of the sides projecting into the

connector-receiving aperture.

11. In a panel mountable retainer as set forth

in claim 1, wherein said resilient wings. are dimensioned to

lie within the thickness dimension of the hOuSirEEEPLACEMENT SHEET
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As stated above, polarizing notches 36 (Figs. 1 and 2) are---pnow@\in t he
t op edgeof—apert—1+-3JFUN-1997 -12- —

LT R i

mounting an w2longated electrical connector (50) in an
elongated generally rectangular opening (12) in a panel
(14), the retainer comprising:

an elongated, generally rectangular housing (16)
insertable int.o the panél opening, the housing having end
walls (18) and flexible elongated side walls (20, 22)
defining a connector-mounting aperture (24);

a pair of resilient wings extending along the
outside of each side wall of the housing, each wing
including

an inner snap-in wing (26), having of

discrete snap~in wing portions, spaced from the respective

side wall, and adapted for passing through the panel

opening and bearing against an opposite side of the panel,

an outer stop wing (28) spaced from the

inner snap-in wing adapted for bearing against an entry
side of the panel, and

a plurality of integral support beams (38)

positioned along each inner snap-in wing for joining each

outer stop wing to the respective inner snap-in wing; and

a plurality of integral hinges (34) positioned along

each side wall of the housing for joining each inner snap-

in wing to the respective side wall

*
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be seen in Figures 1 and 4 that the top of connector 50 includes a pair of
pol ari zi ng sses 54 which correspond to notches 36. Fig. 5" al so shows -—
| atch ridge 40 within retainer japerture 24. It can be seermtsg%tet onnect or
50 has a Iatgﬂ iiah ‘snaps behind this latch rid 2 eplaced
agai nst a sh Iﬂ"ﬂ"ﬂﬂmﬁ{!wmze t he .ggnnector within the rqm Hm

chanf ered corntr ‘%60 tof vt he connect or al so

whereby the discrete snap-in wing portions of the
inner stop wing create multiple distinct panel mounting
areas to assure connection to the panel, and

whereby the support beams and hinges of the
resilient wings allow a low -insertion, high retention

connection of the retainer to the ﬁanel.
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is located behind a chanfered surface 62 within the retainer aperture.
Lastly, Figure 5 shows connector 50 (nounted w thi n retainéer 10) extendi ng

t hrough opening 12 of panel 14 to allow interfaci ng Wrtibsi39Ys ﬁmgl{gﬁrldety

of mating electrical devices. It can be seen that conn I“[I 'I nll "l

termnated to an electrical cable 66 whygh_al so can

ABSTRACT
LOW PROFILE PANEL MONTABLE RETAINER FOR ELECTRICAL CONNECTOR

A low profile panel mountable retainer (10) is provided for
mounting an elongated electrical connector (50) in an elongated
rectangular opening (12) in a panel (14). The retainer is
molded of plastic material and includes an elongated,
rectangular housing (16) insertable into the panel opening for
receiving the connector . The housing has end walls (18) and
flexible elongated side walls (20, 22) defining a connector-
mounting aperture (24). A pair of resilient wings extend along
the outside of each side wall of the housing. Each wing -

' includes an inner snap-in wing (26), for bearing against an
opposite side (l4a) of the panel and an outer stop wing (28)
spaced from the respective inner snap-in wing for bearing
against an entry side (14b) of the panel.

FIGURE 1.
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conprise an electrical harness or have other wiring configurations. Here
again the low profile design of the retainer allows a nmati-ag_connector (not
shown), for exanple, termnated to a second cable or nounted to a second
panel, to the pldced in close proxinmty to panel 14 and r@hiashearHaéEeenReplaced;
I |

thereby resulting in space savings over conventional |atch ﬂm ﬂ'ﬁ”m "
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- 13 - 1. An elongated panel nountable elenent (10) adapted to be nounted
in a generally rectangul ar opening (12) of a panel (14)y—+neluding .
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Weig7-3 TS
a housing (16) having a given thickness dinension in t he direction of

“insertion of the elenent into the openi ng (12) # ’ i)
ar

“further havi ng a pair of opposing flexible spacm:?% ts
éor} lo.rtot ed 2,

joining a pair of ends (18) whose length is |es$ dp paged s
: 1¢ ) aged .55,
sides (20, 22), and a pai I‘. of OppOSEdd-1§paC6d ap @rawmc(s) pa‘gegd'?l

M Abstract  : paged .t to paged =

nounti ng W ngs

SPECIFICATION| DATE OF RECEIPT. MUY, .

LOW PROFILE PAN MO BL
I FOR_ELECTRICAIL CONNECTORS

jeld o e Invention _
This invention generally relates to the art of
electrical connectors and, particularly, to a panel mount-
able retainer for mounting an elongated electrical connec-
tor in an -elongated opening in a panel or the like.

Background of the Invention ,

: Panel mountable electrical connectors are well
known for connecting a wiring harness, or the like, to
ancther electrical device, sﬁch as a second electrical
connector, in a panel such as a housing or .chassis. The
second connector may be terminated to another wiring har-
ness, a cable, a circuit board or a second panel. Panel
mounted electrical connectors usually include a housing
having terminals mounted therein, the housing typically
being of nonconductive material which may be partly or en-
tirely molded from plastic. The housing includes a mating

3 .end with structure that permits mating and unmating with
| the second electrical connector. _

Heretofore, panel mountable electrical_connectof:s
often have been mounted directly to the panel. The mating
end of the connector is inserted through an aperture in the |
panel. Means are provided on the connector housing for
achieving secure mounting to the panel. For example, the
connector housing may include a flange which exceeds the
cross-sectional dimensions of the mounting aperture in the
panel. A portion of the connector housing will extend
through the mounting aperture and will be engageable with

separate retaining means, such as a nut orrt—eiap-enga.g_e__,
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extendi ng al ong each side (20, 22), each wi ng having an outer stop w ng
{28) spaced fromand formed parallel to the side, an inner snap-in w ng
(26) internmediate of and parallel to the outer stop wing (28) and said
si de, whereby a portion of the perinmeter of the panel opening (12) is
adapted to be received between the inner snap-in w ng (26)

-2 -

able against the opposite side of the panel. A portion of
the panel therefore will be lockéd between the flange, the
connector housing, and the separate retaining means. In
other such panel mountable connectors, integral latch arms
or mounting posts on both ends of a connector housing
engage the panel, thereby avoiding the need to employ
separate panel engaging means with the electrical connector
housing. However, this type of structure may not be
adequate for an elongated panel mount for several reasons.
First, if a short-fill or breakage occurs any where on
either latch, the mounting system fails altogether, because
both latches are required to f£ix the retainer on the panel.
Second, support on only two sides of an elongated panel
mount may not provide adequate rigidity or retention force
between the panel mount and the panel, and the panel mount
may become dislodged from the panel. Finally, standard
latching arms or posts may not fit where there is limited
space available because such structures typically require
sufficient 1length for flexibility and deflection.
Furthermore, additional apertures may be required in the
panel for accommodating such latches or posts.

Another problem with electrical connectors
directly mountable to a panel is that many electrical
connectors are employed in blind mating environments whé%e
‘precise alignment of the conmnectors during mating cannot
alwayé be ascertained. For example, a panel mountable
electrical connector may be disposed at a relative inacces-
sible locatioen in an automotive vwvehicle, such as for a
radio, in a photostatic copier or in a computer. A failed
attempt to align the connector can result in substantial
damage to the connector and/or to the fragile electrically
conductive terminals mounted therein or to the terminated
wiring harness itself. Furthermore, the forces encountered

by a technician during an attempt tq_ panel mount an
' REPLACEMENT SHEET
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and the outer stop wing (28), characterized in that each wing conprising: a
dattice structure defined by a plurality of support beans (38) extending
bet ween said i nner and outer wings (26, 28); and a plurality of joints (34)
ext endi ng between said beans and the sides, whereby the lattice structure
provi des both

—3-

improperly aligned connector can be interpreted by the
technician as an indication of complete mounting.

A related problem with panel mountable electrical
connectors is that often the insertion force is compromised

- in order to maximize the retention force and vice versa.
That is, in order to make the panel-engaging wings rigid
encugh to remain firmly in the panel at all times, the
insertion force of the connector or retainer will be higher
than desirable. Conversely, if the connector latches are
made too flexible in order to achieve lower insertion
forces, the retention force of the connector within the
panel may be less than ideal. It is preferable, therefore,
to minimize the-insertion force and maximize the retention
force of a panel mountable connector within a panel.

In some applications separate panel mounting
devices known as clips or retainers have been used. Such
a retainer typically includes a housing that can be at-
tached to a panel, for example by snapping or sliding into
a locked position in an aperture in the panel. The sepa-
rate housing is adapted to receive an electrical connector,
such as a connector terminated to an end of a wiring
harness, either before or after being assembled to the
panel.

' Heretofore, retainers for panel mountable connec-
tors have been relatively rigid structures which are
snapped into place in a panel aperture by using means
similar to those used in panel mount connectors, such as
stop projections or bosses in combination with snap latch
flanges provided on opposite side walls of the relatively-
rigid retainer. Such _retaihers, although allowing
replaceability of the connectors themselves, have the same
disadvantages outlined above in mounting a connector
directly to a panel, particularly in blind mating envi- -
ronments. In such environments, it is {e b ?@@?jzﬁnf‘
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flrexibility and strength in the wings to yield a |low insertion, high
_retention connection to the panel (14). 2. An el ongat ed panel nountabl e
“element as set forth in claim1, wherein said inner snap-in wing (26) is
made up of discrete snap-in portions which define a plurality of discrete
retai ning means, each fornmed between a pair of adjacent support beans.

-4 -

only pravide a laow insertion force/high retention farce
retainer, but alsc to design the retainers such that there
is "float" within the panel to allow for alicmment of a
complementary connector upon mating to the
retainer/connector assembly. This requires flexibility and
tolerance accommodation in the retainer structure. These
desirablg attributes are particularly advantagecus with
significantly elongated connectors where a number of mating
pins must be accurately aligned.

This invention is directed to solving various .
problems encountered with panel mountable electrical con-
nectors, some of which have been outlined above, by provid-
ing a panel mountable retainer of an improved structure and
which is particularly applicable for mountz.ng an elongated
connector in a panel.

S of t vention

An object, therefore, of the invention is to
provide a new and improved panel mountable retainer for
mounting an elongated electrical connector in an elongated
opening in a panel. |

In the exemplary embodiment of the invention, the
retainer is molded of plastic material and includes an
-'elongated, generally rectangular housing for receiving {an
elongated electrical connector insertable into the
elongated panel opening. ' The housing has relatively short
end walls and flexible elongated side walls that can float
relative to the panel, the end and side walls defining a
connector receiving aperture. A pair of resilient wings
extend along the outside of each sidewall of the housing.
Each pair of wings includes an inner snap-in wing, made up
of multiple snapéin wing portions, spaced from the
respective side wall for passing through the panel opeqi_:}g_

and for bearing against the opposite side of { ﬂE’!ﬂG@MEW‘%HEET
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[err] [err] 3. An el ongat ed panel nountable elenent as set forth in
.claim2, wherein one of said hinges is | ocated near each

an outer stop wing spaced from the inner snap-in wing for
bearing against an entry side of the panel. No extra
pieces are required. The multiple snap-in‘ wing portions
provide distinct panel mounting areas to assure secure
mounting of the retainer to the panel. Therefore, if any
one snap:-in wing portion becomes non-functional, for
example by short fill or breakage, adequate retention is
still provided by the remaining portions. In addition,
since both the inner and outer wings extend along the
outside of each sidewall of the housing, support is
provided along the entire length of the _etainer. This
becomes increasingly important as the connector becomes
longer. Further, the location of the wings adjacent the
respective sidewalls of the housing result in space savings
with respect to overall retainer height. The limiting
height becomes the housing body because the wings are
contained within the housing dimensions of the body. Such
a low profile design is particularly important in today's
applications where electronic packages are becoming much
smaller. | '

The ~invention further contemplates that a
plurality of integral hinges be provided along each
elongated side wall of the housing. The hinges join the

.inner snap-in wing to the respective side wall of the
housing and continue outwardly in the form of support beanms
to join the outer stop wing to the inner snap-in wing.
Spaces created between the individual hinges and support
beams, and between the inner snap-in wing and the outer
stop wing produce a lattice-~like structure which reduces
the stiffness of the mounting arms and result in increased
flexibility of the wings. However, the location and
presence of the support beams prevents too much flexibility
which could result in inadequate retention of the retainer

within the panel. A connector may be ?&aassen.hhd_im:n.izhe
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opposite end of ‘each pair of wi ngs. 4. An el ongat ed panel nountabl e
.element as set forth in claim3 , wherein each of said support beans is
| ocated in-line with each hinge. 5. An el ongat ed panel nountabl e el enent
as set forth in claim1l, wherein said elenent defines a panel nountable '
retainer, the housing having an aperture (24) adapted to

-6~

retainer prior to being mounted to the panel, or the
retainer alone may be inserted into the panel prior to
inserting the connector assembly into the retainer. 1In
either case, the ultimate result of the overall flexibility
of the wing construction is that the insertion force of the
retainer or retainer and connector is very low, yet the
retention force to the board is quite high. The high
retention forces are necessary for blind mating conditions
where forces may push a retainer or connector out of a
" panel. .

In addition, the design allows for blind mating
of, for example, a printed circuit board header to the
panel by providing "float" between both the housing and
retainer and the retainer and pahel. This "float", i.e.
self-alignment of mating connectors by tolerance
accommodation, facilitates complete mating of the
connectors and prevents damage that may occur to the
housing, terminals or panel when attempting to forcibly
blind mate improperly aligned connectors. Furthermore, to
prevent inadvertent connections or mistakés in assembly,
both the retainer and housing are polarized. to their
respective mounting apertures.

other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings.
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recei ve an electrical connector therein. 6. An el ongat ed panel nountable
.element as set forth in claimb5, including polarizing nmeans (42, 12a)

bet ween the retainer and the panel. 7. An el ongat ed panel

nount abl e

el ement as set forth in claim®6, wherein said polarizing neans conprise a

cut- out area (12a) on one said of the opening in the panel

and

-7

Brief Descript.ion of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
‘identify like elements in the figures and in which:

FIGURE 1 is an exploded perspective view of the
panel-mounted retainer of the invention, with a connector
inserted therein, spaced from a panel having an opening for
receiving the retainer/connector assembly;

FIGURE 2 i$ a front elevational view, on an en-
larged scale, of the retainer; '

FIGURE 3 is a vertical section taken generally
along line 3-3 of Figure 2;

FIGURE 4 is a perspective view, with the panel
cut-away, of the retainer inserted into the panel cpening,
along with a connector inserted into the retainer; and

FIGURE 5 is a vertical section, on an enlarged
scale, taken generally along line 5-5 of Figure 4. -
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a polarizing projection (42) on one of the sides of the retainer. 8. An
.elongated panel nountable elenent as set forth in claimb5, including
connector pol arizing neans (36, 38, 54) between the retainer and the
connector. 9. An el ongat ed panel nountable el enent as set forth in claim
8, wherein said connector polarizing_ggans

Detailed Qesc;iption'og the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in a panel
mountable retainer, generally designated 10, for mounting
an elongated ®lectrical connector (described hereinafter)
in an elongated, generally rectangular opening 12 in a
panel, generally designated 14. The panel has a front side
14a and a back or entry side 14b. Retainer 10 is inserted
into opening 12 in the direction of arrow "A". The panel
may be part of a housing, chassis or other support struc-
ture, and the retainer is particularly useful in applica-
tions where a connector is to be "blind" mounted in the
panel. In other words, the panel may be part of a chassis
in an automotive vehicle, a photostatic copier, a computer
or the like, wherein back side 14b of the panel is at a
relatively inaccessible location. In such environments,
the retainer can be inserted and locked in place within the
panel opening prior to inserting a connector intc the
already positioned retainer. Alternatively, the connector
can be preassembled into the retainer, and the entire
assembly can be inserted into the panel opening. Lastly,
for purposes to be described hereinafter, opening 12 in the
panel has a cut-out portion 12a in one side or edge
thereof.

' Referring to Figures 2 and 3 in conjunction with
Figure 1, retainer 10 includes an elongated, generally
rectangular housing, generally designated 16, defined by
relatively short end walls 18 and elongated flexible side
walls 20 and 22. The end and side walls define an elongat- -
ed, generally rectangular aperture 24 through which an
electrical connector'is insertable, as described hereinaf-
ter.

Generally, a pair of elongated resilient wings
extend along the outside of each side wall 20 and 22 of

REPLACEMENT SHEET

17 JUN 1997




conprise a notch (36, 38) in one side of the retainer and a correspondi ng
projection (54) on the connector. 10. An elongated panel nountable el ement
as set forth in claimb5, including connector |atch nmeans on the retainer
[ferr] -

-0 -

housing 15§. Each pair of wings include an Lomer snap-in
wing which, in the disclosed embodiment, is defined ky a
plurality of snap~in wing portions 26, and an outer stop
wing 28. ~Snap-in wing portions 26 are spaced from the
respective side wall, as indicated by spacing 30. Each
snap-in wing portion 26 provides a discrete retaining area
to-ﬁssure secure mounting of the retainer to the panel.
Therefore, if any one snap-in wing portion becomes non-
functional, fcr example by short-fill or breakage, adequate
retention. is still provided by the remaining portions.
Each outer stop wing 28 is spaced from the inner snap-in
wing portions, as indicated by spacing 32. Therefore, the
inner snap-in wing (defined by wing portions 26) runs
generally parallel to the resﬁective'housing side wall 20
or 22 in a spaced felaticnsnip thereto, and each outer stop
wing 30 runs parallel to the respective inner snap-in wing
in a spaced relationship relative thereto. The pairs of
wings run alcng the retainer substantially entirely the
length of housing 16 and the side walls therecf.” As a
result, support is provided along the entire length of the
retainer. This is important in the use of elongated
connectors or structures where support only on the two
shorter ends may not provide adegquate retention force
yithin the panel.

Retainer 16 is fabricated as a one-piece compo-
nent molded of dielectric material such as plastic or the
like. Nylon has been used in actual practice. The inven-~
tion contemplates that a plurality of integral hinges 34 be
spaced longitudinally of each side wall 20 and 22 of .
housing 16 for joining each inner snap-in wing to the
respective side wall and a plurality of integral support
beams 38 be similarly spaced for joining each outer stop
wing 28 to the respective inner snap-in wing. In other

words, as seen in Figures 2 and 3, the integrr%%¥ﬁnnhhxl___;__
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to secure the connector within the retainer, conprising a latch ridge (40)
.on one of the sides projecting into the connector-receiving aperture. 11.
An el ongat ed panel nountable elenent as set forth in claim1l, wherein said
resilient wings are dinensioned to lie within the thickness dinension of

t he housi ng. '

-10~-

hinges 34 project outwardly from the side walls to the
inner wing, spanning spacing 30 between the inner wings and
the housing side walls, and integrally molded support beams
38 projecf: outwardly from the hinges spanning spacings 32
between the inner and outer wings. As is seen in Figure 3,
the wings are molded adjacent the housing sidewalls 20 and
22 and are dimensioned to be contained within the thickness
dimension, designated by arrows "T" in Figure 3 of housing
18. This provides the retainer with an overall low
profile, due to the fact that extra space is not taken up
by horizontal deflection requirements of the retention area
of conventional panel mount latches.

As seen in Figure 2, for purposes described here-
inafter, polarizing notches 36 are formed in the inner edge
of side wall 22, and latch ridge 40 is formed in the inner
edge of side wall 20. The polarizing notches are provided
for polarizing the insertion of an electrical connector
into aperture 24 of the retainer. Latch ridge 40 is
provided for latching a connector in the retainer:

Lastly, a pair of polarizing ribs 42 project
outwardly from side wall 22 of the retainer housing for
polarizing the retainer in panel opening 12. These ribs
move into cut-out area 12a of opening 12 when the retainer

. is inserted into the panel opening. It can be seen that
the cut-out area is to one side of the longitudinal center
of the opening.

In the preferred embodiment of the invention,
connector 50 is preassembled into retainer 10, and retainer = -
10 is mounted in panel opening 12 in the direction of arrow
YA" (Fig. 1). When so mounted, and referring to Figures 4

~and 5, the inner snap-wings (defined by wing portions 26)
bear against front side 14a of panel 14. Outer stop wings
28 bear against the back or entry side 14b of the panel.

At this point, it should be noted 1:11a1;_1:;;'_.n.ncz:z.i.sl;i.x:g_ﬂ
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separate discrete hinges 34 and support beams 38 spaced at
intervals along the length of the elongated retainer,
considerable resiliency is afforded the side walls as well
as the wirigs which are spaced from the side walls and from
each other. This is in contrast to having an integral
hinge portion and support beam along the entire length of
the retainer, i.e. having the inner wings continuously
joined to the side walls and the outer wings continuously
joined to the inner wings. Yet, the hinges and support
beams provide relative positional support for the side
walls and the wings, in view of the fact that all of these
features are relatively thin and fabricated of plastic
material. Foxr example, the retainer, in one embodiment,
may be fabricated of nylon material and be on the order of
approximately 1.8 in. or 45 mm long. The side walls of the
retainer housing may be on the order of only 0.04 inch or
1 mm thick, with similar thicknesses for the wings them-
selves. Therefore, the side walls and the wings provide
considerable flexibility in the elongated structure for
facilitating insertion into panel opening 12, yet hinges 34
provide ample support of the relative positional
relationships between the wings and the respective side
walls to maximize retention of the retainer within the
panel. It should be further noted that the spacing 52
between the top and bottom of the connector and the
adjaéent sides of aperture 24 of the retainer may be
somewhat exaggerated in the depiction of the drawings.
However, the flexibility of the retainer and the relatively

loose fit of the retainer longitudinally within the panel .

cut-out 12, does provide the retainer/c_onnector assembly
with a floating action to facilitate blind insertion of a
mating connector. _

As stated above, polarizing notches 36 (Figs. 1

and 2) are provided in the top edge of apert'urﬁE CEMENT ShEE
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be seen in Figures 1 and 4 that the top of connector S50
includes a pair of polarizing bosses 54 which correspond to
notches 36. Fig. 5 also shows latch ridge 40 within
retainer ‘aperture 24. It can be seen that connector 50 has
a latch flange 56 which snaps behind this latch ridge and
abuts against a shoulder 58 to secure the ‘connector within
the retainer. A chamfered corner 60 of the connector also
is located . behind a chamfered surface 62 within the
retainer aperture.

Lastly, Figure- 5 shows connector 50 (mounted
within retainer 10) extending through opening 12 of panel
14 to allow interfacing with any of a variety of mating
electrical devices. It can be seen that connector 50 is
terminated to _én electrical cable . 66 which also can
comprise an electrical harness or have other wiring
configurations. Here again the low profile design of the
retainer allows a mating connector (not shown), for
example, terminated to a second cable or mounted to a
second panel, to the placed in close proximity to panel 14

" and retainer 10, thereby resulting in space savings over

convencional latch designs.
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1. An elongated panel mountable element (10) adapted
to be mounted in a generally rectangular opening (12) of a
panel (14) including

a housing (16) having a given thickness dimension
in the direction of insertion of the element into the
opening (12) of the panel (14), and further having

a pair of opposing flexible spaced-apart sides
(20, 22) joining a pair of ends (18) whose length is less
than the length of the sides (20, 22), and a pair of
opposed, spaced-apart, resilient panel mounting wings
extending along each side (20, 22), each wing having

_ an outer stop wing (28) spaced from and formed
parallel to the side,

an inner snap-in wing (26) intermediate of and
parallel to the outer stop wing (28) and said side, whereby
a portion of the perimeter of the panel opening (12) is
adapted to be received between the ‘inner snap-in wing (26) -
and the outer stop wing (28),

characterized in that each wing comprising:

a lattice structure defined by a plurality of
support beams (38) extending between said inner and outer
wings (26, 28); and a plurality of joints (34) extending
"between said beams and the sides, :

whereby the 1lattice structure provides both
flexibility and strength in the wings to yield a low
insertion, high retention connection to the panel (14).

2. An elongated panel mountable element as set forth
in claim 1, wherein said inner snap-in wing (26) is made up
of discrete snap-in portions which define a plurality of
discrete retaining means, each formed between a pair of
adjacent support beams.
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3. An elongated panel mountable element as set forth
in claim 2, wherein one of said hinges is located near each

- 14 -

opposite end of each pair of wings.

4, An elongated panel mountable element as set forth
in claim 3, wherein each of said support beams is located
in-line with each hinge.

5. An elongated panel mountable element as set forth
in claim 1, wherein said element defines a panel mountable
retainer, the housing having an aperture (24) adapted to
receive an electrical connector therein.

6. An elongated panel mountable element as set forth
in claim 5, including polarizing means (42, 12a) between
the retainer and the panel.

7. An elongated panel mountable element as set forth

 in claim 6, wherein said polarizing means comprise a cut-

out area (l2a) on one said of the opening in the panel and

- a polarizing projection (42) on one of the sides of the
retainer. ' .

8. An elongated panel mountable element as set forth
in claim 5, including connector polarizing means (36, 38,
54) between the retainer and the connector.

9. An elongated panel mountable element as set forth
in claim 8, wherein said connector polarizing means-
comprise a notch (36, 38) in one side of the retainer and
a corresponding projection (54) on the connector.

10. An elongated panel mountable element as set forth
in claim 5, including connector latch means on the retainer
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to secure the connector within the retainer,
comprising a latch ridge (40) on one of the sides
projecting into the connector-receiving aperture.

11. An elongated panel mountable element as set forth
in claim 1, wherein said resilient wings are dimensioned to
lie within the thickness dimension of the housing.
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STRACT
LOW PROFILE PANEL MONTABLE RETAINER FOR ELECTRICAL CONNECTOR

A low profile panel mountable retainer (10) is provided for
mounting an elongated electrical connector (50) in an elongated .
rectangular opening (12) in a panel (14). The retainer is
molded of plastic material and includes an elongated,
rectangular housing (16) insertable into the panel opening for
receiving the connector . The housing has end walls (18) and
flexible elohgated side walls (20, 22) defining a connector-
mounting aperture (24). A pair of resilient wings extend along

the outside of each side wall of the housing. BEach wing - -

includes an inner snap-in wing (26), for bearing against an
opposite side (l4a) of the panel and an outer stop wing (28)
spaced from the respective inner snap-in wing for bearing
against'an entry side (14b) of the panel.

FIGURE 1.
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