
SPECIFICATION LOW PROFILE PANEL 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- 



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 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 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 or [err] [err]    



-2- 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.  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 fix 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   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 where 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
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 to panel mount an 



[err] -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
enough 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  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 [err]   



-4- only provide a low insertion force/high retention force 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 problem 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 a 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, spaced from the respective
side wall for passing through the panel opening and for bearing against the
opposite side of [err] 



[err] -5- 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 retainer. 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 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



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 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-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 mistakes 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. REPLACEMENT SHEET [err]



-7- 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 generally along line 5-5 of Figure 4.    



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 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 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
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 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  



[err] 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, for 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 thereof. 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 outer stop 



wing 28 to the respective inner snap-in wing.   In other words, as seen in
Figures 2 and 3, the integrally [err] [err]    -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 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 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 "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 REPLACEMENT SHEET 



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. 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 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/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 apert 17 JUN 1997    -12- 



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
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 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. 



- 13 - 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 lattice 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. 



[err]    [err] 3.   An elongated panel mountable element as set forth in
claim 2, wherein one of said hinges is located near each 



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 (12a) 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
[err]   



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. 



[err]    
















