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[57] ABSTRACT

A floating panel mount for an electrical connector com-
prises opposed pairs of multiple cantilevered latch
structures. Each latch structure comprises a lower arm
cantilevered from a mounting flange. An upper arm is
cantilevered from the end of the lower arm remote from
the mounting flange, and is angularly aligned thereto. A
locking arm is cantilevered from the end of the upper
arm remote from the lower arm such that the lower arm
and the locking arm extend angularly from opposed
ends of the upper arm and from opposite sides thereof.
The maximum cross-sectional dimension defined by the
upper and locking arms exceeds the maximum cross-
sectional dimension of a mounting aperture in a panel.
However, the cross-sectional dimensions defined by the
upper arms is substantially less than the cross-sectional
dimensions of the mounting aperture. The arms can be
deflected to enable the latch structures to pass through
the mounting aperture. Thereafier, the latch structures
will return to their unbiased, undeflected condition such
that the panel is engaged intermediate the locking arms
and the mounting flange. However, the smaller cross-
sectional dimensions of the upper arms enables float
relative to the panel.

29 Claims, 4 Drawing Sheets




U.S. Patent Nov. 2, 1993 Sheet 1 of 4 Re. 34,430




Nov. 2, 1993

Sheet 2 of 4

Re. 34,430




Nov. 2, 1993 Sheet 3 of 4

Re. 34,430




Nov. 2, 1993 Sheet 4 of 4 Re. 34,430

N, 28

46
’56006,3 34,76 %1 35
! “gi 2 5o
0 V114

76 6
‘i 82 4 '/ 58 50

X/
50 ‘.‘\\:.1-//

) S

/ 30 36 60
12

FIG.7b




Re. 34,430

1

FLOATING PANEL MOUNT FOR ELECTRICAL
CONNECTOR

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

Electrical connectors comprise opposed mateable
male and female electrical connector halves, each of
which comprises a nonconductive or dielectric housing
and at least one electrical terminal securely mounted
therein. Electrical conductors or wire leads are joined
to the terminals mounted in the housings, and may fur-
ther be mechanically joined to the housing itself to
achieve a strain relief connection. The nonconductive
housing of at least one half of the electrical connector
typically may be amounted to a panel. Many connectors
such as drawer connectors, include a pair of panel
mounted connector halves which are mateable with one
another by movement of at least one of the panels
toward the other.

The nonconductive housings typically are molded
from a suitable plastic material, and preferably define a
unitary molded plastic structure. The opposed mateable
connector housings typically include appropriate guide
structures for guiding the two mateable connector
halves into a mated electrical connection. To facilitate
this 1nitial mechanical alignment of the connector hous-
Ings, at least one connector half, and typically the male
connector half, is provided with a floating mount to the
panel.

Many types of mounting members have been pro-
vided to achieve a float mounting for electrical connec-
tors. One such float mounting assembly of fairly com-
plex construction is shown in U.S. Pat. No. 4,647,130
which 1ssued to Blair et al on Mar. 3, 1987. The drawer
connector shown in U.S. Pat. No. 4,647,130 comprises
an enlarged flange aperture having an elliptical elasto-
meric insert therein. A screw with a diameter smaller
than that of the aperture in the connector is employed
to mount the connector to a panel. Thus, float in the
direction of the major axis of the elliptical insert can be
achieved. The float connector shown in U.S. Pat. No.
4,647,130 is considered undesirable in that it includes a
plurality of separate components which must be assem-
bled, and because the float is limited to movement paral-
lel to the long axis of the elliptical insert. The connector
shown in U.S, Pat. No. 4,647,130 can be removed from
the panel only by disassembling the plural parts re-
quired for the float mount assembly.

Some prior art connectors have recognized the desir-
able objective of molding both the connector housing
and the mounting means as a unitary plastic structure.
Connectors of this type have included a generally pla-
nar mounting flange intended to be mounted in face-to-
face contact with a panel. A mounting peg extends
generally orthogonally from the mounting flange of the
connector housing and is unitary therewith. The mount-
ing pegs of these prior art connectors have been defined
by two generally symmetrical spaced apart halves with
the plane of symmetry extending generally orthogonal
to the mounting flange of the connector, such that the
respective halves of the mounting peg are slightly
spaced from one another. With this construction, the
peg halves of the prior art connector are cantilevered
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and can deflect slightly toward one another. The end of
the prior art mounting peg remote from the mounting
flange is enlarged and defines a cross-sectional dimen.
sion slightly greater than a corresponding aperture in
the panel. This enlarged end of the prior art mounting
peg has been appropriately tapered or ramped, such
that movement of the prior art mounting peg toward
the aperture in the pane! deflects the peg halves toward
one another to permit the enlarged head to pass through
the aperture in the panel. After sufficient insertion of
the prior art mounting peg into the aperture, the en-
larged head passes the opposed sides of the panel, and
the biased peg halves return to their initial position,
with the enlarged head holding the connector to the
panel.

Prior art mounting pegs as described above have been
effective for holding the connector to the panel. How-
ever, the construction of these prior art mounting pegs
generally has required a substantial amount of force to
mount the connector to the panel, and a corresponding
or greater difficulty in removing a connector from a
panel. The substantial forces required to mount the
prior art mounting peg connector to a panel creates the
potential for damage to either the connector or the
panel, while a similar probability of damage exists dur-
ing removal of the connector from the panel. Thus, the
prior art mounting peg systems have been designed and
used primarily to achieve a secure and substantially
permanent mounting of the connector to the panel.
Prior art mounting pegs of this type generally cannot be
provided with a large enough latching shoulder diame-
ter and a sufficient inward compression of the mountin g
peg halves toward one another to provide the amount
of float required for many connectors, such as drawer
connectors. In short, mounting pegs, as described
above, are provided to hold connectors securely and
substantially permanently, and not to achieve float. The
prior art mounting members intended to achieve a S1g-
nificant amount of float, have typically been more com-
plex structures, such as those in U.S. Pat. No. 4,647,130.

In view of the above, it is an object of the subject
invention to provide a floating panel mount structure
that can be molded unitarily with an electrical connec-
tor housing.

It 1s another object of the subject invention to provide
an integrally molded floating panel mount that can
easily be mounted to or removed from a panel.

An additional object of the subject invention is to
provide a panel mount construction that can achieve a
large amount of rotational float in all directions within
the plane of the panel.

Still a further object of the subject invention is to
provide an integrally molded floating panel mount hav-
Ing a pair of multiple cantilevered latch structures for
both holding the connector to a panel and permitting
relative float therebetween.

SUMMARY OF THE INVENTION

The subject invention is directed to a floating panel
mount for an electrical connector. The subject panel
mount may be unitarily molded with the electrical con-
NECIOr or may comprise a unitarily molded mounting
structure which may be used in combination with a
separate electrical connector. The panel mount enables
positive retention of the connector to the associated
panel, but also permits free rotational movement of the
connector within the plane of the panel. Additionally,
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the panel mount enables both relatively low force
mounting of the connector to the panel and easy re-
moval of a mounted connector from the panel.

The floating panel mount comprises at least one pair
of opposed multiple cantilevered latch structures, with
each multiple cantilevered latch structure comprising a
plurality of independently deflectable cantilevered
arms. A pair of the multiple cantilevered latch struc-
tures may be disposed in opposed relationship, as ex-
plained further below, such that each latch structure
undergoes plural independent cantilevered deflection
during the mounting of a connector to a panel.

Each multiple cantilevered latch structure may com-
prise a mounting flange which may be an integral part
of an electrical connector housing. The mounting flange
may be a generally planar structure disposed to be par-
allel to and/or in face-to-face contact with a panel to
which the connector is mounted.

A lower arm is cantilevered from the mounting
flange. More particularly, the cantilevered lower arm
may be integral with the mounting flange and may be
disposed to be generally parallel to the panel, but pref-
erably is spaced from the panel. Thus, for example, the
cantilevered lower arm may be generally in the plane of
the mounting flange, but may be of thinner construction
than the mounting flange to enable the lower arm to be
readily deflectable relative to the mounting flange.
With this construction, the cantilevered lower arm may
be deflected toward the panel when the mounting
flange is in face-to-face contact with the panel.

An upper arm is cantilevered from a location on the
lower arm remote from the mounting flange, such that
the upper and lower arms are independently deflectable
relative to one another. The cantilevered upper arm
may be integral with and angularly aligned to the lower
arm. In particular, the upper arm may be generally
orthogonal to the mounting flange to extend generally
toward a mounting aperture in the panel to which the
electrical connector is to be mounted. The intersection
of the cantilevered upper and lower arms may be gener-
ally arcuate and may define opposed generally concave
and convex corners. The surface of the upper arm ex-
tending from the concave corner between the upper
and lower arms may define a leading cam surface at
locations thereon remote from the lower arm. The con-
figuration of the leading cam surface may be selected to
conform to the configuration of the mounting aperture
in the panel. In particular, the leading cam surface may
be generally convexly arcuate for a panel having a Cir-
cular mounting aperture therein. As will be explained
further below, the leading cam surface of the cantilev-
ered upper arm may facilitate the initial guiding and
deflection of the multiple cantilevered latch structure
during mounting of an electrical connector 1o a panel.

A locking arm is cantilevered from a location on the
upper arm remote from the lower arm. The cantilev-
ered locking arm may be integral with and acutely an-
gularly aligned to the upper arm, such that the locking
arm extends generally back toward the mounting flange
of the multiple cantilevered latch structure. More par-
ticularly, the lower arm and the locking arm may ex-
tend angularly from opposed ends and opposed sides of
the upper arm. The intersection of the upper arm and
the locking arm also defines opposed concave and con-
vex corners. The convex corner of the intersection
between the upper and locking arms preferably 1s arcu-
ate, and preferably extends from and defines a portion
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of the leading cam surface of the multiple cantilevered
latch structure.

The end of the cantilevered locking arm remote from
the upper arm preferably is of nonlinear construction.
For example, the end of the locking arm may be dis-
posed in generally parallel alignment to the cantilevered
upper arm. As a result of this configuration, a portion of
the cantilevered locking arm remote from the upper
arm may define a trailing cam surface. The trailing cam
surface along the cantilevered locking arm may be gen-
erally arcuate, and may be disposed on the latch struc-
ture of the subject invention to generate multiple canti-
levered deflections as the latch structure 1s urged
through the mounting aperture as explained herein.
Additionally, the maximum cross-sectional dimension
defined by the upper arm and the locking arm cantilev-
ered therefrom may be slightly greater than the cross-
sectional dimension of the mounting aperture in the
panel.

The extreme end of the cantilevered locking arm
defines a panel engaging surface which may be gener-
ally parallel to the plane of the panel to which the elec-
trical connector is mountable. The length of the canti-
levered locking arm is such that the panel engaging
surface at the end thereof is spaced from the mounting
flange. In particular, the distance between the panel
engaging surface and the mounting flange 1s a function
of the thickness of the panel to which the electrical
connector is to be mounted. In most embodiments, the
distance between the mounting flange and the panel
engaging surface of the locking arm may be slightly
greater than the thickness of the panel to which the
electrical connector is to be engaged.

As noted above, the floating panel mount of the sub-
ject invention comprises at least one pair of multiple
cantilevered latch structures as descnbed above. The
latch structures in each pair may be disposed such that
at least the upper and lower arms thereof he in generally
parallel spaced apart planes. Additionally, the latch
structures in each pair may be generally oppositely
oriented relative to one another. Thus, the cantilevered
locking arm of one latch structure may extend back
toward the mounting flange in a first direction, while
the cantilevered locking arm of the other latch structure
in the pair will extend back toward the mounting flange
in a generally opposite direction. In particular, the lock-
ing arms in each pair may be in paralle] planes. How-
ever, the latch structures in the pair may be disposed to
engage separate panel mounting apertures, for example
at opposite ends of a connector. Additionally, the latch
structures may extend in either the same or different
directions depending on the type of float required.

The relative dispositions of the two multiple cantilev-
ered latch structures in each pair 1s such that the maxi-
mum cross-sectional dimension defined by the two can-
tilevered locking arms thereof exceeds the correspond-
ing dimension in the mounting aperture of the panel.
Thus, the two latch structures in each pair must un-
dergo multiple cantilevered deflection to pass through
the mounting aperture as explained below.

The above described floating panel mount compris-
ing a pair of multiple cantilevered latch structures is
employed by merely urging the pair of latch structures
toward the mounting aperture in a panel. The leading
cam surfaces disposed generally adjacent the respective
intersections between the cantilevered upper and lock-
ing arms will initially guide the latch structures into a
central alignment relative to the mounting aperture.
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Continued movement of the latch structures toward the
mounting aperture will urge the trailing cam surfaces on
the respective cantilevered locking arms into contact
with the panel. The forces generated by the contact
between the panel and the trailing cam surfaces causes
independent multiple deflection in the cantilevered
arms of each latch structure. However, upon sufficient
insertion of the latch structures into the aperture, the
trailing cam surfaces of the respective locking arms will
clear the panel, and the latch structures will be biasingly
returncd to substantially their initial position.

As noted above, the maximum cross-sectional dimen-
sion defined by the angularly cantilevered locking arms
in each pair is greater than the cross-sectional dimension
of the mounting aperture. As a result, the panel engag-
ing surfaces of the respective locking arms will engage
the surface of the panel to securely mount the electrical
connector to the panel. However, the maximum cross-
sectional dimension defined by the two cantilevered
upper arms in the pair is significantly smaller than the
cross-sectional dimension of the mounting aperture. As
a result, substantial rotational float is achievable gener-
ally parallel to the plane of the panel.

The electrical connector mounted by the pair of latch
structures can readily be removed from the panel by
merely urging the locking arms of the latch structures
toward one another to achieve sufficient cantilevered
deflection to enable the locking arms to be urged
through the mounting aperture in the panel.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 11s an perspective view of an electrical connec-
tor with the floating panel mount of the subject inven-
tion.

FIG. 2 is a front elevational view of the connector

shown in FIG. 1.
FIG. 3 is a top plan view of the connector shown in

FIG. 1
FIG. 4a is a top plan view of the floating panel mount

of the connector in proximity to a mounting aperture in
a panel. |
FI1G. 4b is a cross-sectional view taken along line

4b—4b in FIG. 4a.
FIG. 5a is a top plan view similar to FIG. 4a, but

showing the floating pane! mount of the connector
further advanced into the mounting aperture.
FIG. 3b is a cross section taken along line 5b—38b in

FI1G. Sa.
F1G. 6a is a top plan view of the floating panel mount

similar to FIGS. 4a and 5a but showing the floating
panel mount further advanced into the mounting aper-

ture of a panel.

F1G. 6b 1s a cross section taken along 6b—6b in FIG.
6a.

F1G. 7a is a top plan view of the floating panel mount
in the fully mounted position relative to

FIG. 7b is a cross section taken along 7b—7b in FIG.

7a.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The electrical connector which incorporates the
floating panel mount of the subject invention is iilus-
trated 1in FIGS. 1-3, and is identified generally by the
numeral 10. The connector 10 is intended for mounting
to a panel, which is not depicted in FIGS. 1-3, but
which is shown and described in detail below. In partic-
ular, the connector 10 shown in FIGS. 1-3 is the male
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half of a drawer connector assembly that is mountable
to a generally planar panel and is mateable with a corre-
sponding female drawer connector half which is also
mountable to a panel. However, it will be appreciated
by the person skilled in this art, that the floating panel
mount described herein can be incorporated into con-
nectors other than drawer connectors.

The connector 10 comprises a unitarily molded non-
conductive plastic housing 12. In addition to the stan-
dard strength and electrical non-conductivity require-
ments, the plastic must exhibit a biasingly deflectable
resiliency. For example, a 139 glass filled nylon has
been found to be acceptable.

The housing 12 comprises a generally planar mount-
ing flange 14 which is intended to be placed in generally
face-to-face contact with the generally planar panel to
which the connector 10 is to be mounted. The pane] will
be provided with mounting apertures as explained be-
low. As noted above, the connector 10 is the male half
of a drawer connector assembly, and therefore the
housing 12 comprises forwardly projecting plug por-
tions 16 which are dimensioned and configured to en-
gage corresponding portions of the female connector
(not shown). The plug portions 16 are formed with
terminal-receiving cavities 18 molded therein and con-
figured to lockingly engage electrically conductive
terminals (not shown).

Many connectors, such as the drawer connector 10
shown in FIGS. 1-3 undergo a substantially blind mat-
ting, wherein precise initial mechanical alignment can-
not be assured. To help achieve a proper mechanical
alignment prior to the mechanical and electrical con-
nection of the relatively fragile terminals in the male
connector 10 and the corresponding female connector,
the housing 12 is provided with forwardly projecting
guides 20 and 22 which are configured and located to
Cooperate with a corresponding structure on the female
connector (not shown). In particular, the female con-
nector may be provided with a forwardly projecting
shroud which will mechanically engage the forwardly
projecting guides 20 and 22 to properly align the con-
nector halves with one another.

To turther facilitate the initial mechanical alignment
of the connector halves, the unitarily molded housing
12 of the male connector 10 depicted in FIGS. 1-3 is
provided with a pair of floating panel mounts which are
substantially identical to one another and which are
identified generally by the numeral 24. In particular,
each floating panel mount is molded unitarily with the
housing 12 and extends generally orthogonally from the
mounting flange 14. Each floating panel mount 24 is
operative 1o lockingly but releasably secure the connec-
tor 10 to a panel, but t0 also permit rotational float of
the connector 10 relative to the panel and generally in
the plane of the panel. This floating rotational move-
ment of the connector 10 relative to the panel further
facilitates the initial mechanical alignment of the con-
nector 10 with a corresponding connector half, thereby
facilitating the substantially blind mating to which
many such panel mounted connectors are sitbjected.

The floating panel mount 24 is defined by a pair of
oppositely directed multiple cantilevered latch struc-
tures 26 and 28. Each latch structure 26 and 28 is of
unitary construction and extends umitarily from the
mounting flange 12.

The first multiple cantilevered latch structure 26
comprises a lower arm 30 cantilevered from the mount-
ing flange 14 of the housing 12. More particularly, as
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shown most clearly in FIGS. 4a and 4b, the cantilev-
ered lower arm has a thickness indicated by dimension
2" which is less than the thickness “b” of the mounting
flange 14. Additionally, the lower arm 30 is generally
aligned with the rear surface 32 of the mounting flange
14. Thus, the cantilevered lower arm 30 is readily de-
flectable relative to the mounting flange 14 and away
from the rearwardly facing surface 32 thereof. How-
ever, in its initial unbiased condition, the cantilevered
lower arm 30 lies within and is generally parallel to the
plane of the mounting flange 14, and thus will be gener-
ally parallel to the planar panel 34 in FIG. 4b to which
the housing 12 will be mounted. In particular, the canti-
levered lower arm 30 may have a thickness “a” of ap-
proximately 0.080 inch, while the mounting flange 14
may have a thickness ‘b" of approximately 0.150 inch.

An upper arm 36 is cantilevered from the end of the
lower arm 30 remote from the mounting flange 14.
More particularly, the cantilevered upper arm 36 1S
aligned generally orthogonal to, but unitary with, the
cantilevered lower arm 30. The plane defined by the
lower and upper arms 30 and 36 is substantially orthog-
onal to the plane defined by the mounting flange 14.
The upper arm 36 has a thickness “c” which is signifi-
cantly less than the diameter of the mounting aperture
35 in the panel 34. For example, the upper arm 36 may
have a thickness of 0.090 inch, while the mounting aper-
ture 35 may define a diameter of approximately 0.280
inch. The length of the upper arm 36 will be determined
at least in part by the thickness of the panel 34 to which
the housing 12 is to be mounted, as well as the amount
of deflection desired for the upper arm 36 relative to the
lower arm 30.

The intersection of the cantilevered lower and upper
arms 30 and 36 defines an interior Or concave COrner 38,
and an exterior or convex corner 40. The surface 42 of
the cantilevered upper arm 36 extending from the con-
cave corner 38 is generally arcuately shaped to conform
to the generally circular configuration of the mounting
aperture 35 in the panel 34. In particular, the curved
surface 42 extends arcuately around an axis that 1s gen-
erally paraliel to the cantilevered upper arm 36. The
upper arm 36 further includes an arcuate leading cam
surface 44 at the end thereof remote from the cantilev-
ered connection of the upper arm 36 to the lower arm
30. The curvature of the leading cam surface 44 extends
around an axis extending perpendicularly through the
plane defined by the lower and upper arms 30 and 36.
As will be explained further below, the leading cam
surface 44 may contribute to the initial alignment of the
multiple cantilevered latch structure 26 relative to the
mounting aperture 35 in panel 34.

The multiple cantilevered latch structure 26 further
comprises a locking arm 46 which 1s cantilevered from
and angularly aligned to the end of the upper arm 36
remote from the lower arm 30. As shown most clearly
in FIGS. 1 and 3, the cantilevered locking arm 46 1s
disposed generally in the plane defined by the lower and
upper arms 30 and 36, with said plane being generally
orthogonal to the plane of the mounting flange 14, as
noted above. However, as shown most clearly in F1G.
4b. the lower arm 30 and the locking arm 46 extend
from generally opposite longitudinal sides of the upper
arm 36. The cantilevered locking arm 46 is angularly
aligned to the upper arm 36 to extend generally back
toward the mounting flange 14 from the end of the
upper arm 36 remote from the mounting flange 14. In
particular, the locking arm 46 intersects the upper arm
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36 at an angle “‘d”’ of approximately 30°. The convex or
exterior corner defined by the intersection of the canti-
levered upper and locking arms 36 and 46 effectively
defines a continuous arcuate extension of the leading
cam surface 44,

The locking arm 46 comprises an end portion 48
which is generally curved and aligned substantially
paralle] to the upper arm 36. This curved portion 48 of
the locking arm 46 defines a convex trailing cam surface
50 which will engage the panel 34 adjacent the aperture
35 therein to cause deflections in the multiple cantilev-
ered latch structure 26, as explained and illustrated
further below. The extreme end of the trailing cam
surface 50 is generally parallel to the upper arm 36. The
maximum distance between the surface 42 of the upper
arm 36 and the portion of the trailing cam surface 30
paralle]l thereto is indicated by dimension “e” and 1s
greater than the diameter of the mounting aperture 33.
For example, the distance “e” may be approximately
0.31 inch for a connector to be mounted to a panel 34
having a mounting aperture 35 with a diameter of 0.280
inch. Preferably, the difference between the dimension
“e” and the diameter of the mounting aperture 35 1S
0.025-0.035 inch. As a result of this construction, the
cantilevered locking arm 46 must be deflected relative
to the cantilevered upper arm 36 for the latch structure
to pass through the mounting aperture 3S.

The extreme end of the locking arm 46 defines a panel
engaging surface 52 which is generally parallel to the
upper surface 33 of the mounting flange 14, but 1s
spaced therefrom. In particular, the distance “f” be-
tween the panel engaging surface 52 and the upper
surface 33 of mounting flange 14 is slightly greater than
the thickness “g” of the panel 34. Thus, the panel 34
may be lockingly but releasably engaged intermediate
the panel engaging surface 52 of the locking arm 46 and
the forwardly facing surface 33 of the mounting flange
14.

The above defined construction of the multiple canti-
levered latch structure 26 enables plural independent
deflections of the various cantilevered members therein.
In particular, the locking arm 46 is deflectable relative
to the cantilevered upper arm 36. Similarly, the cant-
levered upper and lower arms 36 and 30 are deflectable
relative to one another. Finally, the cantilevered lower
arm 30 can be deflected relative to the mounting flange
14.

The second multiple cantilevered latch structure 28 is
substantially identical to the first latch structure 26
described above, but is generally reversed relative
thereto. In particular, the second multiple cantilevered
latch structure 28 comprises a lower arm 60 which 1s
unitary with and cantilevered from the mounting flange
4 and is disposed generally in the plane thereof. The
upper arm 66 is cantilevered from the end of the lower
arm 60 remote from the mounting flange 14. A locking
arm 76 extends angularly from the end of the upper arm
66 remote from the lower arm 60 to extend generally
back toward the mounting flange 14. The cantilevered
lower arm 60, upper arm 66 and locking arm 76 all lie in
a generally common plane which 1s parallel to but
slightly spaced from the plane of the first latch structure
26, as shown most clearly in FIGS. 2 and 3. Addition-
ally, the upper arms 36 and 66 of the first and second
latch structures 26 and 28 are generally parallel to one
another, and are disposed substantially on opposite sides
of a plane extending orthogonal to the plane of each
latch structure. As a result of this construction, the latch
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structures 26 and 28 together define a major cross-sec-
tional dimension “h” which substantially exceeds the
diameter of the mounting aperture 35 in panel 34. How-
ever, the minor cross-sectional dimension “i” defined by
the two upper arms 36 and 66 is less than the diameter
of the mounting aperture 3§. =~

The sequential steps leading to the engagemenit of the
latch structures 26 and 28 with the panel 34 is shown in
F1GS. 4a—4b through FIGS. 7a-7b. With reference to
FIGS. 4a and 4b, the leading cam surface 44 of the first
latch structure 26 and the corresponding leading cam
surface of the second latch structure 28 may initially
guide the latch structures 26, 28 to a relatively central
position with respect to the mounting aperture 35. Con-
tinued movement of the housing 12 toward the panel 34
urges the trailing cam surfaces 50 and 80 of the locking
arms 46 and 76 respectively into contact with portions
of the panel 34 adjacent the mounting apertures 35.

As shown next in FIGS. 8a-5b continued movement
of the housing 12 toward the panel 34 will cause the
cantilevered upper arms 36 and 66 to deflect relative to
the lower arms 30, 60, and may further cause the canti-
levered lower arms 30 and 60 to deflect relative to the
mounting flange 14. As depicted in FIG. b, the deflec-
tions of the lower and upper arms 30 and 36 of the first
latch structure 26 will be in generally counterclockwise
directions, while the deflections of the lower and upper
arms 60 and 66 of the second latch structures 28 will be
in generally clockwise directions.

Further advancement of the housing 12 toward the
panel 34 will continue the above described deflections
of the upper arms 36, 66 and lower arms 30, 60, and will
further generate deflection of the cantilevered locking
arms 48, 76 relative to the respective upper arms 36 and
66, as shown in FIGS. 62 and 6b. This deflection of the
locking arms 46 and 76 is necessitated by the relative
diameter of the mounting aperture 35 and the greater
maximum dimension “e” defined between surface 42
and SO0 on the first latch structure 26, and the corre-
sponding dimension on the second latch structure 28.

A still further movement of the housing 12 toward
the panel 34 moves the panel engaging surfaces 82 and
82 of the latch structures 26 and 28 respectively clear of
the mounting aperture 38. Thus, as shown in FIG. 7b,
the latch structures 26 and 28 will return to arms 46 and
76. As noted above, and as shown clearly in FIG. 75,
the upper arms 36 and 66 define a combined minor
cross-sectional dimension “i” significantly smaller than
the diameter of the mounting aperture 35. Thus a sub-
stantial amount of rotational float of the housing 12
relative to the panel 34. Since the distance “e” exceeds
the diameter of the mounting aperture 35, the housing
12 will be positively lockingly retained to the panel 34
at even extreme ranges of this floatable movement.

Although the housing 12 is lockingly retained to the
panel 34 in the condition shown in FIG. 7b, the multiple
cantilevered latch structures 26 and 28 readily enable
sciective separation of the housing 12 from the panel 34.
In particular, the locking arms 46 and 76 may be urged

toward one aothe with sufficient pressure to deflect the 60

locking arms 46 and 76 relative to the upper arms 36 and
66. This deflection combined with corresponding de-
flections of the upper arms, 36, 66 and lower arms 30, 60
will enable the respective latch structures 26 and 28 to
pass through the mounting apertures 38,

In summary, a floating panel mount structure may
be molded vnitarily with an electrical connector hous-
ing to achieve secure mounting of the housing to a
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panel, while simultaneously achieving desirable float
therebetween. The floating panel mount comprises first
and second multiple cantilevered latch structures. Each
latch structure comprises & lower arm cantilevered
from the mounting flange of the connector housing, An
upper arm is cantilevered from the end of the lower arm
remote from the mounting flange. A locking arm is
cantilevered from the end of the upper arm remote from
the lower arm, such that the lower, upper and locking
arms all preferably lie in substantially a common plane.
Furthermore, the cantilvered lower arm and the canti-
levered locking arm extend angularly from opposed
sides of the upper arm. The extreme end of the locking
arm defines a panel engaging surface which is spaced
from the mounting flange of the housing, such that a
panel can be lockingly but releasably received therebe-
tween. The maximum cross-sectional dimension defined
by the upper arm and the locking arm cantilevered
thereto preferably exceeds the maximum cross-sectional
dimension of the mounting aperture into which the
Iatch structure is insertable. Thus, the cantilevered lock-
ing arm must be deflected relative to the upper arm to
pass through the mounting aperture. The first and sec-
ond multiple cantilevered latch structures are oppo-
sitely directed relative to one another. Thus, plural
independent cantilevered deflections are required to
insert the latch structures through the mounting aper-
ture of the panel. Upon complete insertion, the latch
structures will biasingly return to their initia] unde-
flected conditions such that the panel is lockingly re-
tained between the panel engaging ends of the locking
arms and the forwardly facing surfaces of the mounting
flange. The upper arms are cross-sectionally signifi-
cantly smaller than the maximum cross-sectional dimen-
sion of the mounting aperture. Thus, although the hous-
ing is securely retained on the panel, relative float there-
between is possible. The housing can be selectively
removed from the panel by manually or otherwise de-
flecting the latch structures a sufficient amount for the
pancl engaging surfaces to clear the mounting aperture.

While the invention has been described with respect
to a preferred embodiment, various changes can be
made without departing from the scope of the invention
as defined by the appended claims. For example, the
cantilevered upper arms need not be perfectly parallel
to one another and in contact with opposite sides of a
plane of symmetry. Similarly, the cantilevered locking
arms need not lie exactly in the same plane as the upper
and lower cantilevered arms. Additionally, while the
extremely efficient embodiment described above shows
the latch structures as being unitary with the electrical
connector housing, it is conceivable to provide separate
connecting members that would extend through mount-
ing apertures in both a connector housing and & panel.
Furthermore, the latch structure may be disposed to
engage separate panel apertures and may be oriented in
generally the same or different directions depending on
the type of float required.

We claim: .

1. A floating panel mount for mounting an electrical
connector to a panel, said panel having at least one
mounting aperture therein, said floating panel mount
comprising a pair of multiple cantilevered latch struc-
tures, each said latch structure including:

a mounting flange having opposed forward and rear-

ward surfaces;

8 lower arm cantilevered at a first end from said

mounting flange extending generally parallel to
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and disposed between said forward and rearward
surfaces of the mounting flange;

an upper arm cantilevered from a location on said
lower arm remote from said first end and extending
beyond the forward surface of the mounting
flange; and

a locking arm cantilevered from a location on said
upper arm remote from said lower arm, said lock-
ing arm being angularly aligned to said upper arm,
such that the locking arm and said lower arm ex-
tend from generally opposed sides of said upper
arm and the angular alignment of said locking arm
to said upper arm being such that said locking arm
is directed generally toward the mounting flange,
the length of said locking arm being such that an
end of the locking arm remote from the upper arm
is spaced from the forward surface of the mounting
flange by a distance slightly greater than the thick-

ness of the panel; and
each of said latch structures being dimensioned and

disposed to enable the panel to be engaged interme-
diate the locking arms thereof and the mounting
flange, and to enable float relative to the engaged
panel.

2. A floating panel mount as in claim 1 wherein in
each latch structure, the upper arm and the locking arm
cantilevered angularly therefrom define a maximum
cross-sectional dimension slightly greater than the
cross-sectional dimension of the mounting aperture in

the panel.
3. A floating panel mount as in claim 2 wherein each

said upper arm has a width less than the cross-sectional
dimension of the mounting aperture in the panel.

4. A floating panel mount as in claim 1 wherein In
each latch structure, the cantilevered locking arm 1s
deflectable with respect to the upper arm.

5. A floating panel mount as in claim 4 wherein in
each latch structure, the upper and lower cantilevered
arms are deflectable relative to one another.

6. A floating panel mount as in claim § where in each
tatch structure the cantilevered lower arm 1s deflectable
relative to the mounting flange.

7. A floating panel mount as in claim 1 wherein the
multiple cantilevered latch structures are of unitary
construction.

8. A floating panel mount as in claim 7 wherein the
multiple cantilevered latch structures are unitary with
an electrical connector housing.

9. A floating panel mount as in claim 1 wherein the
upper arm, lower arm and locking arm of each multiple
cantilevered latch structure lie generally in a single
plane, and wherein the plane of the multiple cantilev-
ered latch structures are generally parallel to one an-
other. :

10. A floating panel mount as in claim 1 wherein each
said lower arm is disposed relative to the mounting
flange to be in generally parallel spaced apart relation-
ship to the panel.

11. An electrical connector housing for secure releas-
able connection to & panel having a plurality of mount-
ing apertures therein, such that said housing is floatable
relative to the panel, said housing comprising:

a generally planar mounting flange; and

a plurality of pairs of multiple cantilevered latch

structures unitary with the mounting flange, with
the latch structures in each said pair being gener-
ally oppositely aligned relative to onc another,
each said latch structure comprising a lower arm
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deflectably cantilevered from the mounting flange
and extending in generally parallel relation to the
mounting flange, an upper arm deflectably canti-
levered from said lower arm at a location thereon
remote from said mounting flange, said upper and
lower arms being angularly to one another, a lock-
ing arm deflectably cantilevered from said upper
arm at a location therein remote from said lower
arm, said locking arm being angularly aligned to
said upper arm such that the remote end thereof 1s
directed generally toward the mounting flange of
said housing and such that said lower arm and said
locking arm extend from generally opposite sides
of the upper arm, an end of the locking arm remote
from said upper arm being spaced from said mount-
ing flange, said multiple cantilevered latch struc-
tures being aligned such that the upper arms
thereof extend in generally the same direction from
the mounting flange and such that the locking arms
thereof extend from generally opposed sides of the
upped arms, the locking arms being dimensioned
and disposed such that the distance between the
respective locking arm ends of each said pair ex-
ceeds the cross-sectional dimension of a sad
mounting aperture in the panel, the upper arms of
each said pair being dimensioned and disposed to
define a combined cross-sectional dimension which
is less than the cross-sectional dimension of a said
mounting aperture, whereby the arms of each latch
structure are deflectable to enable the locking arms
thereof to pass through a said mounting aperture
but biasingly return to an undeflected condition for
mounting the housing on the panel, and whereby
the dimensions of the upper arms permit float of the
mounted housing relative to the panel.

12. A housing as in claim 11 wherein the upper arm
and the locking arm of each latch structure define a
maximum cross-sectional dimension which 1s greater
cross-sectional dimension of the mounting

to the panel for all relative positions of float of the
housing relative to the panel.

13. A housing as in claim 11 wherein the end of the

45 locking arm remote from the upper arm defines a panel

retaining surface which is spaced from the mounting
flange by a distance slightly greater than the thickness
of the panel.

14. A housing as in claim 1 wherein the mounting
flange comprises opposed forward and rearward gener-
ally planar face, the forward face of the mounting
flange defining the face thereof for mounting adjacent
the panel, said lower arm of each said latch structure
having a width less than the distance between said for-
ward and rearward faces of the mounting flange, said
lower arm being spaced from said forward face of said
mounting flange such that a portion of each said lower
arm is deflectable toward said forward face of said
mounting flange.

15. A housing as in claim 11 wherein each of said
latch structures comprises at least one generally arcuate
cam surface disposed to contact the panel during
mounting of the housing to the panel, such that the
contact between said cam surface and said panel de-

65 flects at least selected ones of said arms comprising each

of said latch structures.
16. A unitarily molded electrical connector housing
for mounting to a generally planar panel having op-
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posed surfaces and having at least one mounting aper-
ture extending therethrough, said housing comprising:

a generally planar mounting flange for mounting in

generally face-to-face contact with one said surface
of said panel; and

at least one pair of multiple cantilevered latch struc-

tures, each of said latch structure comprising a
lower arm deflectably cantilevered from said
mounting flange and extending generally parallel
thereto, an upper arm deflectably cantilevered
from said lower arm at a location thereon remote
from said mounting flange, said upper arm being
angularly aligned to said lower arm, a locking arm
deflectably cantilevered from said upper arm at a
iocation thereon remote from said lower arm, said
locking arm being angularly aligned to said upper
arm and extending from a side thereof generally
opposite the lower arm, the upper arms of said
latch structures extending in generally the same
direction from said mounting flange, the locking
arms of said structures extending in generally op-
posed directions from one another, each said lock-
Ing arm comprising an end portion spaced from
said upper arm and spaced from said mounting
flange by a distance slightly greater than the dis-
tance between the opposed surfaces of said panel,
such that said panel can be engaged intermediate
the mounting flange and the ends of said locking
arms.

17. A housing as in claim 16 wherein the maximum
distance between points on the two locking arms in said
pair of latch structures is greater than the cross-sec-
tional dimension of the mounting aperture, such that
sald latch structures must be deflected to pass through
the mounting aperture.

18. A housing as in claim 16 wherein the maximum
cross-sectional dimension defined between points on
said upper arms of said pair of latch structures measured
parallel to said mounting flange is less than the cross
sectional dimension of the mounting aperture.

19. A housing as in claim 16 wherein the maximum
distance measured parallel to the plane of said mounting
flange and connecting points on said upper arm and the
locking arm cantilevered therefrom in each said latch
structure 1s greater than the maximum cross-sectional
dimension of said mounting aperture.

20. A floating panel mount for mounting an electrical
connector to a panel, said panel including at least one
mounting aperture therein, said floating pane! mount
comprising a pair of multiple cantilevered latch struc-
tures, each said latch structure including:

a mounting flange having opposed forward and rear-

ward faces;

a lower arm cantilevered from said mounting flange:

an upper arm cantilevered from a location on said

lower arm remote from said mounting flange; and

a locking arm cantilevered from a location on said

upper arm remote from said lower arm; said lower
arm, upper arm and locking arm being angularly
aligned with respect to each other to define a latch
structure which extends forwardly from the for-
ward face of the mounting flange with said locking
arm directed generally rearwardly toward the
mounting flange, the length of said locking arm
being such that the end of the locking arm remote
from the upper arm is spaced from the forward
surface of the mounting flange by a distance
slightly greater than the thickness of the panel:

i0

15

20

23

30

35

40

45

50

55

60

65

14

each said latch structure having a first cross-sectional
dimension measured in a plane paralle]l to said
mounting flange and defined between the forward
face of the mounting flange and said end of the
locking arm remote from the upper arm, said first
cross-sectional dimension being less than a diamet-
ric cross-sectional dimension of the mounting aper-
ture in the panel, and a second mazimum cross-sec-
tional dimension measured in a plane parallel to
satd mounting flange defined forwardly of and
adjacent to the remote end of the locking arm
which is slightly greater than the diametric cross-
sectional dimension of the mounting aperture in the
panel:

each of said latch structures being resiliently deflect-

able to permit insertion of each latch structure into
said at least one panel mounting aperture to enable
the panel to be engaged intermediate the locking
arm and the mounting flange of each latch struc-
ture and to enable float relative to the engaged
panel.

21. A floating panel mount as in olaim 20, wherein
each of said multiple cantilevered latch structures are of
unitary construction.

22. A floating panel mount as in claim 20, wherein the
multiple cantilevered latch structures are unitary with
an electrical connector housing.

23. A floating panel mount as in claim 20, wherein the
panel includes one mounting aperture, and said pair of
latch structures are disposed in side by side relationship
such that their lower arms extend parallel to and ad)a-
cent one another and such that the locking arms of each
said latch structure extend in opposed directions.

24. A floating panel mount as in claim 20, wherein the
panel includes a pair of spaced apart mounting apertures
and the latch structures in said pair of latch structures
are correspondingly spaced from one another.

25. An electrical connector for mounting to an apertured
panel and for mating with another connecting device moy-
able relative to the electrical connector in a mating direc-
tion along a mating axis generally perpendicular to the
panel, said electrical connector comprising:

a unitarily molded non-conductive plastic housing;

said housing having a mating portion with a plurality of

terminal receiving cavities extending parallel to the
connector mating axis; and

floating panel mounting means formed integrally and of

one piece with said housing and adapted to be received
in an aperture in the panel when the connector is
moved paralle!l to said mating axis into engagement
with the panel;

said panel mounting means including stop means de-

fined on said housing engageable with g first side of
the panel; and

said panel mounting means including a floating portion

received with substantial clearance in the panel aper-
ture permitting the connector substantial rotational
motion, and a retaining portion engageable with a
second surface of the panel

26. An electrical connector as claimed in claim 25, said
panel mounting means being movable into engagement
with the panel in a direction opposite to the mating direc-
tion.

27. An electrical connector as claimed in claim 26, said
mating portion extending beyond said second surface of
said panel when said connector is mounted to the apertured

panel.
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wherein said panel mounting means includes a pair of said

15

28  An electrical connector as claimed in claim 27
' ' ‘ ' h one aperture . ‘ L ' |
wherein said mating portion extends tArougn one ap floating portions located on opposite sides of said mating

in the panel and said floating portion extends through |
portion.

another aperture in the panel.
29  An electrical connector as claimed in claim 25 5 = »
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