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arms that are mounted respectively to opposite sides of the housing, and
that deflect upon insertion of the This Invention generally relates to the
art of elec-  connector Into the panel. The latch arms are dimen- trical
connectors and, particularly, to a floating panel  sioned to pass through
an aperture in the panel as the mountformounting an electrical connectortoa
panel.   5   connector approaches its fully seated condition. The
deflectable latch arms then are resiliently returned to Background of the
invention                      their original alignment such that the ends
of the latch arms will engage one side of the panel. Thus, the de- Panel
mounted electrical connectors comprise a  flectable latch arms are intended
to prevent separa- nonconductive or dielectric housing having at least  l0
tion of the connectorfrom the panel while still permit- one electrically
conductive terminal mounted therein.  ting a limited amount of float
between the connector The housing also includes or Is adapted to receive
and the panel. Examples of this prior art are shown in meansfor mounting
the housing toa panel. The panel  U.S. Patent No.3,213,189 which issued to
Mitchell et mounted connector is mateable with other circuitry,  al on
October 19, 1965; U.S. Patent No. 3,514,743 such as another connector,
which, in turn, may be  15  which issued to Schampz on May 26,1970; and
U.S. mounted to a second panel, a cable or discrete wires.  Patent No.
3,543,219 which issued to Pautrie on No- The mating of a panel mounted
electrical connec-  vember 24, 1970. Similar prior art structures are tor
to another circuit component often is carried out  shown in German Patent
No. 258,382 dated Novem- under blind mating conditions such that precise
align-  ber27,1967 and German Patent No.2,547,951 dated ment of the panel
mounted connector with the other  20  May 5, 1977. Still another similar
structure is shown circuit components cannot be assured. Blind mating  In
IBM Technical Disclosure Bulletin entitled Inter- of panel mounted
connectors may occur with compo-  changeable Means forHoldingACircult Card
toAFra- nents of photostatic copiers, computer equipment  mework dated
February 1987. and telecommunications equipment. An attempt to     The
above described prior art floating panel forcibly blind mate improperly
aligned electrical con-  25  mount connectors generally have been effective
in re- nectors can damage the housing of the connector, the  taining a
connector to a panel. However, these prior fragile terminals in the housing
or the panels to which  art floating panel mount connectors often require
sig- the connectors are mounted. Improper alignmentalso  nificant forces to
mount the connector to the panel. may prevent complete mating, thereby
negatively af-  High mounting forces create the potential for damage
fecting the quality of the electrical connection.  30  to eitherthe
connectororto the panel. Attempts to re- Many prior art panel mounted
electrical connec-  duce mounting forces by providing smaller more flex-
tors are provided with means for permitting a control-  ible deflectable
latches create the potential for signif- led amount of float between the
connector housing  icant backup of the connector during mating. More and
the associated panel. Most such connectors have  particularly, the mating
of the panel mounted conneo- been fairly complex multi-component structures
that  35  tor to another circuit component generates mating for- are
manufactured separately from the electrical con-  ces as the electrically
conductive connector terminals nector and require complex assembly and
installa-  of the panel mounted connector engage the contact tion. An
example of such a floating panel mount is  surfaces of the circuit
component to which the panel shown in U.S. Patent No. 4,647,130.
mounted connector is mated. These high connector Other prior art floating
panel mount connectors  40  mating forces can cause the latches of the
floating include a plurality of components that can be assem-  panel mount
connector to deflect significantly and bled to one another from opposite
sides of the panel.  urge the panel mounted connector away from the cir-
These prior art connectors typically includes spacers  cult component
connector with which it is mating. In which prevent tight engagement of the
connector  some circumstances, this backup can prevent the components to
the panel. Thus, the assembled com-  45  panel mounted connector from
mating fully with the ponents permit a controlled amountof float relative
to  other circuit component connectors. the panel about which they are
assembled. An exam-  An extremely effective prior art floating panel pie of
such a connector is shown in U.S. Patent No.  mount connector is shown in
U.S. Patent No. 3,645,353 which issued to Cope et al. on February 29,
4,820,180 which issued to Rene Mosquera and 1972. Connectors of this type
are undesirable in that  50  Wayne Zahlit on April 11, 1989 and which is
assigned the plural components required for the connector re-  to the
assignee of the subject application. The float- quire complex assembly and
substantially increase  ing panel mount disclosed in U.S. Patent No. the
cost of the connector. In this regard, it is important  4,820,180 includes
at least one pair of opposed mul- to emphasize that the electrical
connector industry is  tiple cantilevered latch structures with each
multiple extremely competitive, and even small savings in cost  55
cantilevered latch structure comprising a plurality of can be an extremely
significant advantage.       independently deflectable cantilevered arms.
The in- Other floating panel mount connectors merely In-  dependent
multiple deflection of the cantilevered clude a pair of angularly aligned
deflectable latch  arms enables mounting of the connector to the panel 2  



3                  EP 0 438 280 B1                4 with low mounting
forces. The cross-sectional dimen-  vane which extends from the post. The
vane is con- sions of the arms also enable significant float of the
figured todeflectspirally inwardlyandtoward the post connector relative to
the panel. However, the angular  upon insertion of the floating panel mount
into the alignment of the deflectable arms relative to one an-  mounting
aperture of the panel. More particularly, the other achieves secure
mounting of the connector to   5   vane may be of tapered
orgenerallytriangular config- the panel. The angular alignment of the arms
in each  uration to define a minor width at portions thereon re- latch
structure or in each pair of latch structures fa-  mote from the base and
to define progressively great- cilitates the deflection of the arms for
selective re-  erwidths at locations thereon closer to the base. Por- moval
of the connector from the panel. Other prefer-  tions of the vane spaced
from the mounting post may red features of the floating panel mount
connector of  10  be arcuate to facilitate the inward collapsing of the
U.S. Patent No. 4,820,180 are disclosed in that spec-  vane relative to the
post. In particular, the vane may Ification, the disclosure of which is
incorporated here-  define a spirally configured outer edge and/or helical-
in by reference.                                 lyformed surfaces
extending from the post to the out- Although the floating panel mount
electrical con-  er edge. The shape of the vane is selected in accor-
nector of U.S. Patent No. 4,820,120 is extremely ef-  15  dance with the
material from which the vane is formed fective, it is desirable to provide
a floating panel that  and the relative dimensions of the vane. The shape
exhibits even less backup during mating, while still  and dimensions of the
vane are selected to ensure in- exhibiting the other desirable features of
the floating  ward collapsing of the vane relative to the post in re- panel
mount disclosed in U.S. Patent No. 4,820,180,  sponse to relatively low
forces generated as the post including low mounting forces and significant
float.   20  and the vane are urged through the mounting aper- ture In the
panel. Summary of the Invention                             Preferably, the
floating panel mount comprises a plurality of vanes extending from the
post. The vanes An object, therefore, of the invention is to provide
preferably are disposed generally symmetrically rela- an improved floating
panel mount for mounting an   25  tive to the post to substantially
minimize deflection of electrical connector to a panel, the panel having at
the post in response to mating forces. Additionally, least one mounting
aperture therein.             the vanes preferably are configured to
deflect in gen- In the exemplary embodiment of the Invention,  erally
opposite directions relative to the post in re- the floating panel mount
may be unitarily molded with  sponse to the forces exerted thereon during
mounting the housing of a panel mounted electrical connector,  30  onto the
panel. In particular, the vanes may be con- or may be selectively employed
with a panel mount-  figured to deflectgenerally helically inwardly towards
able electrical connector having means for receiving  the post in response
to the forces generated between and engaging the subject floating panel
mount struc-  the vanes and the panel during mounting of the elec- ture.
The floating panel mount and the associated  trical connector to the panel.
The vanes are config- electrical connector are employable with a panel hav-
35  ured to progressively deflect inwardly as the connec- Ing a mounting
aperture extending therethrough.   tor is mounted to the panel. However,
upon sufficient The floating panel mount embodiments of the   insertion
Into the panel, the trailing surface of each subject invention comprises a
base disposed to ex-  vane will clear the panel, thereby enabling the vanes
tend substantially parallel to the panel to which the  to resiliently
return to their original configuration. This connector is mounted. The base
may be unitarily  40  resilient return of each vane to its original
configura- molded with the mounting flange on the panel mount-  tion will
cause the trailing surface of the vane to en- able electrical connector.
The floating panel mount  gage a surface of the panel. further comprises a
post extending from the base     The floating panel mount is constructed to
facili- and/or from the mounting flange of the connector.  tate the
selective separation of the connector from The post typically will extend
substantially orthogon-  45  the panel. More particularly, relatively
minorpressure ally from the base. The cross-sectional dimensions of
exerted by a thumb and forefinger on the vane per- the post are less than
the cross-sectional dimensions  pendicularly to the post will enable
sufficient inward of the mounting aperture extending through the panel
collapsing of the vane toward the post to enable the to which the
electrical connector is mounted. The rel-  collapsed vanes to pass back
through the mounting ative differences between the cross-sectional dimen-
50  aperture in the panel. sions of the post and the cross-sectional
dimensions  The improvements of the present invention con- of the mounting
aperture are selected in accordance  template that the support post from
which the spiral with the amount of float that is preferred to exist there-
vanes project be generally circular in cross-section between. The length
ofthe post is substantially great-  throughout substantially the entire
length of the er than the thickness of the panel to which the con-  55
posts. This Improves the strength of the panel mount nector is mounted.
attachment and considerably decreases the com- The floating panel mount of
the subject invention  plexity of the required mold for unitarily molding
the may further comprise at least one deflectable spiral  floating panel
mount construction. In addition, an ax- 
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extend at least partially through the post  numeral 18. The mounting
aperture 18 in the panel 12 so that it is hollow through at least a portion
of its  defines a diameter "b", the relative dimensions of length,
particularly at the distal end thereof, to de-  which will be described in
greater detail below. The crease the insertion force of the mount.
panel 12 further is provided with a mating aperture Otherobjects, features
and advantages of the in-   5   (not shown) extending therethrough and
disposed in- vention will be apparent from the following detailed
termediate a pair of the mounting apertures 18. The description taken in
connection with the accompany-  mating aperture (not shown) is dimensioned
to re- ing drawings.                                     ceive the mating
portion of the electrical connector housing 10 as explained further herein.
Brief Description of the Drawings            to      The electrical
connector housing 10 is molded to include a mounting flange 20 having a
generally pla- The features of this Invention which are believed  nar
mounting surface 22 for mounting in face-to-face to be novel are set forth
with particularity in the ap-  relationship with the surface 16 of panel
12. The elec- pended claims. The invention, together with its ob-  trical
connector housing 10 further comprises mating jects and the advantages
thereof may be appreciated   15  structures 24 extending from the mounting
face 22 of from the following description taken in conjunction  the
mounting flange 20. The mating structures 24 are with the accompanying
drawings, in which like refer-  formed to define a plurality of terminal
receiving cav- ence numerals identify like elements in the figure and
ities 26 extending therethrough for lockingly receiving in which:
electrically conductive terminals (not shown) therein. FIGURE 1 is a top
plan view of an electrical con-  20  The mating structures 24 are
receivable in the corre- nector employing the floating panel mount of the
spondingly configured mating aperture (notshown) in subject Invention;
the panel 12 depicted in Figure 4. The mating struc- FIGURE 2 is a side
elevational view of the elec-  tures 24 are configured such that the
electrical con- trical connector shown in Figure 1;           nector
housing 10 defines a receptacle. It is to be un- FIGURE 3 is a front
elevational view of the elec-  25  derstood, however, that the floating
panel mount trical connector shown in Figure 1;           structures
described herein can be Incorporated into FIGURE 4 is a cross-sectional
view taken along  a plug connector housing. line 4-4 in Figure 1 and
showing the connector    The electrical connector housing l0 furthercom-
mounted to a panel;                           prises a pair of floating
panel mounts 28 disposed on FIGURE 5 Is a top plan view of an electrical
con-  30  opposite respective sides of the mating structure 24 nector
employing an alternate embodiment of the  and extending from the mounting
face 22 of the floating panel mount of the subject invention;  mounting
flange 20. More particularly, each floating FIGURE 6 is a side elevational
view of the elecc  panel mount comprises a support post 30 extending trical
connector shown In Figure 5;           unitedly from the mounting flange 20
and generally FIGURE 7 is a front elevational view of the elec-  35
orthogonal to the mounting face 22 thereof. The sup- trical connector shown
in Figure 5;           port post 30 defines a major cross-sectional dimen-
FIGURE 8 is a perspective view, on an enlarged  sion "c" which Is less than
the diameter "b" of the scale, of the support post of the floating panel
mounting aperture 18 In the panel 12. The support mount shown In Figure 5
isolated from the hous-  post 30 extends from the mounting face 22 of the
ing to facilitate the illustration thereof; and  40  flange 20 to a top 32
to define a height "d" which is FIGURE 9 is a top plan view looking down
onto  substantially greater than the thickness "a" of the the post as
depicted in Figure 8.             panel 12. However, the height "d" of the
support post 30 preferably is less than the overall height of the mat-
Detailed Description of the Preferred Embodiment  ing structures 24 to
minimize the height or profile of 45  the housing 10. An electrical
connector housing incorporating the  Each floating panel mount 28 further
includes a panel mount of the subject invention is illustrated in  pair of
resiliently deflectable generally spirallyformed Figures 1-4 and is
identified generally by the numeral  vanes 34 and 36 extending in generally
opposite di- 10. The housing 10 is unitarily molded from a plastic
rections from generally opposite sides of each re- material such as nylon,
and Is constructed to be float-  50  spective support post 30. The vanes
34, 36 extend ably mounted relative to a generally planar panel  from a
location generally adjacent the top 32 of the which Is identified by the
numeral 12 in Figure 4. More  support post 30 to a location spaced from the
mount- particularly, the panel 12 is provided with opposed  ing surface 22
of the flange 20 by a distance "e" which planar surfaces 14 and 16 defining
a thickness "a"  preferably is equal toorslightly greaterthan the thick-
which, for example, may be approximately 0.09 inch.  55 ness "a" of the
panel 12. The vanes 34 and 36 of each The panel 12 is provided with a pair
of mounting aper-  floating panel mount 28 define a minor cross- 



tures extending therethrough, with one such aperture  sectional dimension
[err] at locations thereon generally being depicted in Figure 4, and being
identified by the  adjacent the top 32 of the support post 30. The minor 4
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dimension [err] is less than the diame-  defines a width [err] which is
substantially less than the ter "b" of the mounting aperture 18 in the
panel 12.  diameter "b" of the mounting aperture 18 in the panel The vanes
34 and 36 gradually flare to wider dimen-  16. Thus, the entire electrical
connector housing 10 sions at locations thereon spaced furtherfrorn the top
may float radially relative to the panel 12 in response 32 of the support
post 30. More particularly, portions   5   to forces exerted during mating,
thereby ensuring of the vanes 34 and 36 closest to the mounting face
proper alignment for mating the electrical connector 22 of the mounting
flange 20 define a major cross-  housing 10 with anotherelectrical
connector housing. sectional dimension "g" which is greater than the di-
As noted above, it Is desirable to prevent exces- ameter "b" of the
mounting aperture 18 in the panel  sive backup of the electrical connector
housing 10 in 12. the vanes 34 and 36 thus define generally frus-  10
response to forces exerted during mating. In this con- tum shaped outer
surfaces 38 and 40 respectively.  text, backup refers to movement of the
electrical con- The vanes 34 and 36 further define panel engaging  nector
housing 10 in a direction that would space the bottom surfaces 42 and 44
respectively. The bottom  mounting face 22 of the mounting flange 20
further surfaces 42 and 44 are formed to lie generally in a  away from the
face 16 of the panel 12. Such backup plane extending parallel tothe
mounting face 22ofthe   is  of the electrical connector housing 10 could
prevent mounting flange 12, and are spaced therefrom by di-  complete
mating. Backup is substantially prevented mension "e" referred to above and
illustrated most  by the vanes 34 and 36 of the electrical connector
clearly in Figure 3.                              housing 10. The vanes 34
and 36 are formed to define rela-    Referring now to Figure 5-9, an
alternate embodi- tively narrowthicknesses extending inwardlyfrom the   20
ment of the subject invention is illustrated and is iden- outer generally
frustum shaped surfaces 38 and 40.  tified generally by the numeral 110.
The reference nu- More particularly, the thickness of each vane 34, 36
merals for components of panel mount 110 that are at locations thereon
generally adjacent the top 32 of  the same as or similar to those of panel
mount 10 the support post 30 preferably Is approximately 0.02  have one
hundred added to those of panel mount 10. inch, and may taper to slightly
greater thicknesses at  25  The housing is unitarily molded from a plastic
mate- locations spaced further from the top. The relatively  rial, such as
nylon, and is constructed to be floatably thin construction of each vane
34, 36 enables the  mounted relative to a generally planar panel which is
vanes to be readily collapsed generally helically in-  identified by the
numeral 112 in Figure 6. More par- wardly as the floating panel mounts 28
are urged into  ticularly, the panel is provided with opposed planar the
mounting apertures 18 of the panel 12. More par-  30  surfaces 114 and 116
defining a thickness "a" which, ticularly, the movement of the electrical
connector  for example, may be approximately 0.09 inch. The housing 10
toward the panel 12 generates ramping  panel is provided with a pair of
mounting apertures forces between the tapered outer surfaces 38 and 40  118
extending therethrough. Each mounting aperture of the vanes 34 and 36
against the periphery of the  118 in panel 112 defines a diameter "b", the
relative mounting aperture 18 in the panel 12. The ramping   35  dimensions
of which will be described in greater detail forces against the outer
surfaces 38 and 40 of the rel-  below. The panel further is provided with a
mating atively thin vanes 34 and 36 will cause the inward  aperture 119
extending therethrough and disposed generally helical collapsing of the
vanes 34 and 36 to-  intermediate a pair of the mounting apertures 118.
ward the support post 30.This gradual inward helical  The mating aperture
is dimensioned to receive the collapsing of the vanes 34 and 36 enables the
mount-  40  mating portion of the electrical connector housing 110 Ing
flange 20 of the electrical connector housing 10  as explained further
herein. to be advanced toward the panel 12. As the mounting   The
electrical connector housing 110 is molded to surface 22 of the flange 20
approaches the surfaces  include a mounting flange 120 having a generally
pla- 16 of the panel 12, the bottom surfaces 42 and 44 of  nar mounting
surface 122 for mounting in face-to- the vanes 34 and 36 respectively will
clear the sur-  45  face relationship with surface 116 of panel 112. Hous-
face 14 of the panel 12 as illustrated most clearly in  ing 110 further
comprises mating structures 124 ex- Figure 4. This movement of the vanes 34
and 36 be-  tending from mounting face 122 of mounting flange yond the
surface 14 of the panel 12 will enable the  120. The mating structures are
formed to define a vanes 34 and 36 to resiliently return to their original
plurality of terminal receiving cavities 126 extending position. As noted
above, the major cross-sectional  50  therethrough for lockingly receiving
electrically con- dimension "g" defined by the portions of the vanes 34
ductive terminals (not shown) therein. The mating and 36 adjacent the
bottom surfaces 42 and 44 there-  structures are receivable in
correspondingly config- of significantly exceeds the width "b" of the
mounting  ured mating apertures of a mating connector housing aperture 18
in the panel 12. Thus, the panel 12 will  (not shown). The mating
structures 124 are config- 



be effectively trapped between the mounting surface  55   ured such that
electrical connector housing 110 de- 22 of the flange 20 and the bottom
surfaces 42 and  fines a receptacle. It is to be understood, however, 44 of
the vanes 34 and 38. However, as shown in Fig-  that the floating panel
mount structure described ure 4, and as explained above, the support post
30  herein can be incorporated in a plug connector hous- 5    9
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ing flange 120 of the electrical connector housing 110 Electrical connector
housing 110 further includes  to be advanced toward the panel 112. As
mounting a pair of floating panel mounts, generally designed  surface 122
of the flange 120 approaches surface 128, disposed on opposite sides of
mating structures  116 of panel 112, bottom surfaces 142 and 144 of 124 and
extending from mounting face 122 of mount-   5   vanes 134 and 136
respectively will clear surface 114 ing flange 120. More particularly, each
floating panel  of panel 112. This movement of vanes 134 and 136 mount 128
includes a support post 130 extending uni-  beyond surface 114 of panel 112
will enable the vanes tarily from mounting flange 120 and generally ortho-
to resiliently return to their original position. As noted gonal to
mounting ace 122. The support post defines  above, the major
cross-sectional dimension "g" de- a cross-sectional dimension which is less
than diam-  10  fined by the portions of the vanes adjacent bottom eter "b"
ofa mounting aperture 118 in panel 112. The  surfaces 142 and 144
significantly exceeds the width support post extends from mounting face 122
of    "b" of mounting aperture 118 in the panel. Thus, the flange 120 to a
top 132 to define a height d (Figure  panel will be effectively trapped
between mounting 7)which issubstantiallygreaterthan the thickness "a"
surface 122 of flange 120 and bottom surfaces 142 of panel 112. However,
the height "d" of the support  15  and 144 of vanes 134 and 136. However,
support post post preferably is less than the overall height of mat-  130
defines a width which is substantially less than ing structures 124 to
minimize the height or profile of  the diameter "b" of mounting aperture
118 in panel connector housing 110.                            116. Thus,
the entire electrical connector housing 110 Each floating panel mount 128
further includes a  may float radially relative to panel 112 in response to
pair of resiliently deflectable, generally spirally  20  forces exerted
during mating, thereby ensuring prop- formed vanes 134 and 136 extending in
generally op-  er alignment for mating the electrical connector hous-
posite directions from generally opposite sides of  ing with another
electrical connector housing. each respective support post 130. The vanes
134,      As best seen in Figure 9, support post 130 is cir- 136 extend
from a location generally adjacent the top  cular in cross-section
throughout substantially the en- 132 of the support post to a location
spaced from   25  tire length thereof from surface 122 of flange 120 to
mounting surface 122 of flange 120 by a distance "e"  the top 132 of the
post. This circular configuration im- (Figure 7) which preferably is equal
to or slightly  proves the strength of the panel mount attachment greater
than thickness "a" of panel 112. Vanes 134  provided by floating panel
mounts 128 and, impor- and 136 of each floating panel mount 128 define a
mi-  tantly, significantly decreases the complexity of the nor
cross-sectional dimension [err] (Figure 6) at loca-  30  required mold to
unitedly mold the entire electrical tions thereon generally adjacent the
top of the sup-  connector housing 110, including floating panel port post
130. The minor cross-sectional dimension  mounts 128. "f" is less than the
diameter "b" of the mounting aper-  As best seen in the enlarged depictions
of Fig- ture 118 in panel 112. Vanes 134 and 136 gradually  ures 8 and 9,
In conjunction with Figure 5, at least por- flare to wider dimensions at
locations thereon spaced   35  tions of posts 130 are hollowed out by an
axial bore further from the top of support post 130. More partic-  160
extending from top 132 of each support post to a ularly, portions of vanes
134 and 136 closest to the  base 162 of the bore partially down the height
of the mounting face 122 of the mounting flange 120 define  post. The bore
decreases the insertion forces in- a major cross-sectional dimension "g"
(Figure 5)   volved when panel mounts 128 are inserted through which is
greaterthan the diameter "b" of the mounting   40  apertures 118 in panel
112. Specifically, the insertion aperture 118 in panel 112. Vanes 134 and
136 thus  forces are reduced because the walls of each post define
generally frustum shaped outer surface 138  130, defined by the outside
diameter of the circular and 140, respectively. Vanes 134 and 136 further
de-  post and the inside diameter defined by bore 160, can fine panel
engaging bottom surfaces 142 and 144, re-  flex inwardly, particularly at
the distal end of each spectively.Thebottomsurfacesareformed to lie gen-
45  post. However, withdrawal forces are not comprom- erally in a plane
extending parallel to mounting face  ised due to maintaining the post
strength as a solid 122 of mounting flange 112, and are spaced there-
structure between base 162 of bore 160 and flange from by dimension "e"
referred to above and illustrat-  120 of the electrical connector housing
110. ed most clearlyy in Figure 7.                          In summary, a
floating panel mount is provided In assembly, the movement of electrical
connec-  50   for an electrical connector. The floating panel mount
torhousing 110 toward the panel 112 generates ramp-  may be unitarily
molded with the electrical connector ing forces between tapered outer
surfaces 138 and  housing to extend from a generally planar mounting 



140 of the vanes 134 and 136 against the periphery  flange thereof. The
floating panel mount includes a of mounting apertures 118 in panel 112. The
ramping  circular support post extending generally orthogonal forces
against the outer surfaces of the vanes will  as  to the mounting flange of
the electrical connector cause Inward generally helical collapsing of the
vanes  housing, with a pair of helically inwardly collapsible toward
support post 130. This gradual Inward helical  vanes extending from
opposite sides of the support collapsing of vanes 134 and 136 enables the
mount-  post. The circular support post provides increased 6    11
EP 0 438 280 B1                12 strength for the attachment capabilities
of the panel     said securing means comprises at least mount The vanes are
configured to be helically in-   one vane (134), said at least one vane
extending wardly collapsed against the support post in response  along
substantially the entire length of said sup- to forces exerted on outer
portions of the vanes as the  port post spaced from said mounting flange.
floating panel mounts are urged into the mounting   5 aperture of a panel.
The bore In the support post de-  2. A floating panel mount as in claim 1
wherein said creases the insertion forces involved. After complete
securing means is generally frusto-conically mounting, the panel will be
engaged between the       shaped. mounting flange of the electrical
connector housing and the bottom edges of the vanes. This engagement  10
3. Afloating panel mount as in claim 1 wherein said prevents backup during
mating, but permits radial    support post has a bore (180) extending
axially floatof the electrical connector housing relative to the  from a
distal end (132) thereof to decrease the panel. The vanes preferably are
formed to be ofa gen-  force required to insert said securing means erally
spiral configuration with generally frustum   through said mounting
aperture. shaped outer surfaces to permit the inward helical  15 collapsing
of the vanes relative to the support post  4. An electrical connector
housing (110) for float- during mounting of the electrical connector
housing to  able mounting to a panel (112), said panel com- a panel.
prising a pair of spaced apart mounting apertures While the invention has
been described with re-   (118) extending therethrough, each said aperture
spect to certain preferred embodiments, it is apparent  20  (118) defining
a cross-sectional dimension, said that various changes can be made without
departing   electrical connector housing comprising a pair of from the
scope of the invention as defined by the ap-  spaced apart floating panel
mounts (128) for en- pended claims. In particular, the floating panel mount
gaging the mounting apertures of the panel and need not be unitedly molded
with the electrical con-  permitting limited float between the electrical
nector housing but may define a separate structure  25  connector housing
and the panel, each said float- used in combination with an electrical
connector     ing panel mount comprising: housing.
a generally planar mounting flange (120); a support post (130) extending
substan- tially perpendicularly from the mounting flange Claims
30     (120) for a distance greater that the thickness of the panel, said
support post defining a cross- 1. A floating panel mount (128) for mounting
an     sectional dimension that is less than the cross- electrical
connector to a panel (112), said panel  sectional dimension of the mounting
aperture, having at least one mounting aperture (118)      the post (130)
being generally circular in cross- therein, said floating panel mount
comprising:    35  section throughout substantially the entire length a
mounting flange (120);                    thereof; and a support post (130)
extending from said          a pair of vanes (134, 136) extending along
mounting flange, said support post having a      substantially the entire
length and from generally cross-sectional dimension less than the cross-
opposite sides of the support post at locations sectional dimension of the
mounting aperture  40  thereon spaced from the mounting flange, each and a
length greater than the thickness of the   said vane extending generally
spirally about said panel, the post being generally circular in cross-
support post and being resiliently deflectable in- section throughout
substantially the entire length  wardly toward said support post said vanes
be- thereof, and                                     ing tapered to define
a minor width at locations a generally tapered securing means ex-  45
thereon most distant from the mounting flange tending generally about said
support post in     and to define a major width at locations thereon spaced
relationship thereto, said securing means  closerto the mounting flange,
the minorwidth de- having first and second (132) ends, said first end
fined by the vane being less than the cross- being adjacent to but spaced
from the mounting   sectional dimension of the mounting aperture, flange by
a distance slightly greater than the  50  the major width defined by said
vane being great- 



thickness of the panel, the cross-sectional di-  er than the
cross-sectional dimension defined by mension of said first end being
greater than the  the mounting aperture. cross-sectional dimension of the
mounting aper- ture, said securing means being resiliently de-  5. An
electrical connector housing as in claim 4 flectable Inwardly toward said
support post to de-  55  wherein each said vane (134, 136) includes a fine
a cross-sectional dimension less than the   panel engaging surface (142,
144) defining the cross-sectional dimension of the mounting aper-  portion
of said vane closest to the mounting ture; and
flange, the panel engaging surface being spaced 7    11                 EP
0 438 280 B1                    12 strength for the attachment capabillties
of the panel     said securing means comprises at least mount. The vanes
are configured to be helically in-  one vane (134), said at least one vane
extending wardly collapsed against the support post in response  along
substantially the entire length of said sup- toforces exerted on outer
portionsof thevanes as the  port post spaced from said mounting flange.
floating panel mounts are urged into the mounting   5 aperture of a panel.
The bore in the support post de-  2. Afloating panel mount as in claim 1
wherein said creases the insertion forces involved. After complete
securing means is generally frusto-conically mounting, the panel will be
engaged between the     shaped. mounting flange of the electrical connector
housing and the bottom edges of the vanes. This engagement  10  3.
Afloating panel mount as in claim 1 wherein said prevents backup during
mating, but permits radial    support post has a bore (160) extending
axially floatof the electricalconnector housing relative to the  from a
distal end (132) thereof to decrease the panel. The vanes preferably are
formed to be ofa gen-  force required to insert said securing means erally
spiral configuration with generally frustum   through said mounting
aperture. shaped outer surfaces to permit the Inward helical  15 collapsing
of the vanes relative to the support post  4. An electrical connector
housing (110) for float- during mounting of the electrical connector
housing to  able mounting to a panel (112), said panel com- a panel.
prising a pair of spaced apart mounting apertures While the invention has
been described with re-  (118) extending therethrough, each said aperture
spectto certain preferred embodiments, it is apparent  20  (118) defining a
cross-sectional dimension, said that various changes can be made without
departing   electrical connector housing comprising a pair of from the
scope of the invention as defined by the ap-  spaced apart floating panel
mounts (128) for en- pended claims. In particular, the floating panel mount
gaging the mounting apertures of the panel and need not be unitarily molded
with the electrical con-  permitting limited float between the electrical
nector housing but may define a separate structure  25  connector housing
and the panel, each said float- used in combination with an electrical
connector     ing panel mount comprising: housing.
a generally planar mounting flange (120); a support post (130) extending
substan- tially perpendicularly from the mounting flange Claims
so     (120) for a distance greater that the thickness of the panel, said
support post defining a cross- 1. A floating panel mount (128) for mounting
an     sectional dimension that is less than the cross- electrical
connector to a panel (112), said panel  sectional dimension of the mounting
aperture, having at least one mounting aperture (118)      the post (130)
being generally circular in cross- therein, said floating panel mount
comprising:    35  section throughout substantially the entire length a
mounting flange (120);                   thereof; and a support post (130)
extending from said         a pair of vanes (134, 136) extending along
mounting flange, said support post having a      substantially the entire
length and from generally cross-sectional dimension less than the cross-
opposite sides of the support post at locations sectional dimension of the
mounting aperture  40  thereon spaced from the mounting flange, each and a
length greater than the thickness of the   said vane extending generally
spirally about said panel, the post being generally circular in cross-
support post and being resiliently deflectable in- section throughout
substantially the entire length  wardly toward said support post said vanes
be- thereof; and                                       ing tapered to
define a minor width at locations a generally tapered securing means ex-
45  thereon most distant from the mounting flange tending generally about
said support post in     and to define a major width at locations thereon
spaced relationship thereto, said securing means  closer to the mounting
flange, the minorwidth de- having first and second (132) ends, said first
end  fined by the vane being less than the cross- 



being adjacent to but spaced from the mounting   sectional dimension of the
mounting aperture, flange by a distance slightly greater than the  50  the
major width defined by said vane being great- thickness of the panel, the
cross-sectional di-  erthan the cross-sectional dimension defined by
mension of said first end being greater than the  the mounting aperture.
cross-sectional dimension of the mounting aper- ture, said securing means
being resiliently de-  5. An electrical connector housing as in claim 4
flectable inwardly toward said support post to de-  55  wherein each said
vane (134, 136) includes a fine a crosssectional dimension less than the
panel engaging surface (142, 144) defining the cross-sectional dimension of
the mounting aper-  portion of said vane closest to the ture; and
flange, the panel engaging surface being [err] 7    13                 EP 0
438 280 B1                 14 from the mounting flange by a distance
slightly    befestigung nach Anspruch 1, bel der die Befesti- greater than
the thickness of the panel.          gungseinrlchtung in etwa
kegelstumpffirmlg ausgebildet Ist. 6. An electrical connector housing as in
claim 5 wherein the vanes define a width in their inwardly   5   3.
Befestigungsvorrichtung zur Plattenschwimrn- deflected condition that is
less than the cross-   befestigung nach Anspruch 1, be! der der Trag-
sectional dimension of the mounting aperture.     stift sine Bohrung (160)
besitzt, die In axialer Richtung von seinem aufgeren Ends (132) aus- 7. An
electrical connector housing as in claim 4 or   geht, um die zum Elnsetzen
der Befestigungseln- claim 6 wherein said support post (130) has a   10
richtung durch die Befestigungsiffnung erforder- bore (160) extending
axially from a distal end    fiche Kraft herbzusetzen. (132) thereof to
decrease the force required to mount said electrical connector to said
panel.  4. Gehiuse (110) sines elektrischen Vorbinders fOr eine
Schwimmbefestigung an elner Platte (112), 8. An electrical connector
housing as in claim 3 or  15  wobel die Platte ein Paar vonehnander
beabstan- claim 7 wherein said bore (160) extends only par-  deter, sich
durch ale hindurchorstreckender Befe- tially through the length of the
post.            stfgungsffnungen (118) autweist, jede offnung (118) dn
CQuerschnittamag definiert, des Gehause des elektrischen Verbinders sin
Pasr beabstande- Patentanspruche                              20     ter
Bofistigungvworichtungen (128) zur Platten- schwimmbeitgung fOr einen
Eingriffmit den Be- 1. Befestigungavorrichtung  (128) zur Platten-
festigungsaffnungen der Platte und zur Ernngli- schwlmmbefestigung, ffir
sin Befestigen denes     chung einer begrenzten Schwimmbmewgung zwi-
elektrischenVerbindersanoinerPlatte(112),wo-      schen dem Gehause des
selktrischen Verbinders bei die Platte zumindest sine Befestigungafff-  25
und der Platte umfafftund inede Befestigungevor- nung (118) aufwelat und In
die Befestigungavor-   richtung zur Plattenschwimmbefestigung einbe-
richtung zur Plattenschwimmbefestbgung einbe-     zogen sind zogen sind:
ein im wesentlichen ebener Befestigungs- ein Befestigungaflansch (120),
flansch (120), ein vom Befeetigungsflansch ausgehen-  30         sin
Tragatift (130), der sich im wesentli- der Tragstlft (130), wobel der
Tragstift sin Quer-  chen senkrecht vom Befestigungsflansch (120)
schnittsmal, des kielner ala das Querschnitts-    Ober sin Mae erstreckt,
des grfier ist als die mael derBefestigungaeffnung ist, und eine Lange
Dicke der Platte, wobei der Tragatift sin Quer- besitzt, degrlerraledise
DickederPlatte ist, und  schnittamal definlert, des Ideiner ist als des der
Stift sine kreisformige Querschnittsgrund-  35  Querachnittsmalg der
Befestigungsfflnung, und form fiber im wesentlichen seine gesamte LAnge
der Stift (130) sine krelsformige Querschnitts- aufweiast, und
grundfonn uber Im wesentlichen seine gesamte eine generell verjpngte
Befestigungseln-     Lange aufweist, und richtung, diesichgenerell
umdenTragstiftimAb-           ein Paar von FlOgsin (134,136), die sich
standsverhfiltnis zu diesem herumerstrecK, wo-  40  fiberimwesentlichen
diegesamte LAngeundvon bei die Befestigungaeindchtung sin erstes und     im
wesentlichen gogenfiberilegenden Seiten des ein zweltes (132) Ends besitzt,
des orate Ends an  Tragatiftes an diesem an vom Befestigungs- den
Befestlgungsflansch angrenzt, jedoch von      flansch beabstandeten Stellen
auf erstrecken, diesem um sin Mae beabstandet let, das goring-    wobei
sich jeder FlOgel lmwesentlichen spirftr- figIg gr8ler 1st ala die Dicke
der Platte, des Quer-  45  mig um den Tragstift erstrecit und elastisch
sin- schnittsmall des ersten Endes griler ist alS des  wArts zum Tragatift
hin blegbar ist, die Flfigel zur 



Querschnittemal der Befestigungaeffnung und       BlIdung einer kdeineren
Broite an den vom Befe- die Befestigungaeinrichtung elastisch nach Innen
stigungaflansch Aulersten Stellen und zur Bil- zum Tragatift biegbar ist,
um sin Querschnitts-   dung einer grdleren Brelte an den zum Befesti- mal
zu bilden, des Ideiner ist ale des Quer-  50  gungsflansch niheren Steffen
verdngt sind, schnittsmalt der Befestigungsoffnung, und dalg    vom FiLigel
definierte kisinere Broete kielner .- die Befestigungselnrichtung zumindest
ei-    als des Querschnittsmall der BefestiguiQ-, non Fiigel (134) umfaUt,
wobel sich der zumin-    nung und die vom FiLigel definierte gr6fere .=
dest sine FlOgel entlang Im wesentlichen der ge-  to gr6ler ist ala das von
der Befestigung ..- samten Lingo des Tragstiftes im Abstand vom   55
definlerte Querschnittsmal. Befestigungaflansch erstreckt 5 Gehause sines
elektrischen Verbinders nach. 2. Befestigungsvonichtung zur Plattenchwimm-
spruch 4, bei dem jeder FlOgel (134,138) 8 I1111111 111111111111111 1 i
15                 EP 0 438 280 B1                16 Platteneingriffsflache
(142,144). aufweist, die  droite Infoideure a la dimension en section
droite den zum Befestigungsflansch nAchstgelegenen      de l'ouverture de
montage; et Bereich des FiOgels bildet, und die Plattenein-       ledit
moyen de fixation comportant au grifbfiche vom Befestlgungsfiansch um sin
moins une allette (134). ladite ailette a'etendant Mall beabstandet ist,
das geringfrigig gr6ger lst   5  sensiblement le long de ia totailte de la
longuour als die Dicke der Platte.                        dudit tenon de
support de fagon espac6e de ladi- to bride d'embrochage. 6. Gehauso sines
dektrischen Verbinders nach An- spruch 5. bel dem die Flgel In ihrem nach
Innon  2. El6ment de fixation flottante sur panneau solon gebogenen Zustand
sine Breote definieren, die  10  la revendication 1, dans lequel ledit
moyen de Ideiner let als das Querechnittrmag der Befesti-  fixation a une
forms g6n6ralement tronconique. gungsoffnung. 3. El6ment de fixation
flottante sur panneau selon 7. Gehause sines eletrlschen Verbinders nach
An-     la revendlcatbon 1, dans loquel ledit tenon de sup- spruch 4 odor
Anspruch 6, be! dem der Tragetift  15  port comportb un aldsage (160) qul
s'etend dans (130) sine Bohrung (160) besitzt, die von elnem  une direction
axiale depuis son extremite distale AuBeren Ends desselben In axialer
Richtung ver-  (132) pour r6duire i'effort n6cessaire A lInssrtion lauft,
um die zum Befestigen des elsktrischen    duditmoyen de fixation A travers
ladie ouverture Verbinders an der Platte erforderliche Kraft zu  de
montage. verringern.                              20 4. Boltier pour
connecteur electrique (110) pour 8. GehAuse sines elektrischenVerbindrs
nach An-      montage flottant sur panneau (112), ledit pan- spruch 3
oderAnspruch 7, be! dem sich die Boh-   neau comportant une pairs
d'ouvertures de mon- rung (160) nurtellwelsedurch die UingedesStif-   tage
traversantes (118) 6cart6es l'une de l'autre, tes erstrecit.
25      chacune desdites ouvwrtures (118) d6fhnissant une dimension en
section droite, ledit bottler de connecteur electrique comprenant une pairs
Revendications                                       d'6e6ments de fixation
fiottantb sur panneau (128) 6cart6s l'un de l'autre pour cooperer avec 1.
El6ment de fixation flottante sur panneau (128)  30  les ouvertures de
montage du panneau et per- pour Is montage d'un connecteur electrique A un
mettre un d6placement limit6 entre Is bottler du panneau (112), ledit
panneau comportant au       *connecteur6lectrique etie panneau, chacun des-
moins une ouverture de montage (118), ledit 616-  dits 6l6ments de fixation
flottante sur panneau ment de fixation flottante sur panneau compre-
comprenant: nant:                                    35            une
bride d'embrochage g6neraienent une bride d'embrochage (120);
plane (120); un tenon de support (130) qui s'6tend de-        un tenon de
support (130) qui s'etend son- puis [adite bride d'embrochage, ledit tenon
do   siblement dans une direction perpendiculaire ala support ayant en
section droite une dimension In-  bride d'embrochage (120) sur une distance
sup6- ferieure a la dimension en section drolte de lou-  40  tieure A
l'6paissour du panneau, ledit tenon de verture de montage et une
bongueursup6rieure A   support definissant en section drolte une dimen-
I'epaisseur du panneau, le tenon ayant une sea-  sofn inferieure a la
dimension en section droite de tion drofte g6n6ralement circulaire sur
sensible-  I'ouverture de montage, le tenon (130) ayant une 



ment ia totalte de sa longuour ; et              section droto g6nralement
circulaire sensible- un moyen de fixation g6nhramemnt hvas6  45  ment sur
Ia totalit6 de sa longuour; et s'6tendant g6n6ralement autour dudit tenon
de          une pairs d'ailettea (134, 136) qui s'6ten- support et ecart6
par rapport a cltuii-cl, ledit  dent sensiblement le long de la totalit6 de
la lon- moyen de fixation comprenant une premlbre et     guour et A partir
des c8t6s generalement oppo- une deuxime extrdmltds (132). ladbte premibre
s6s du tenon de support en des emplacements extr6mit6 tant adjacente Ala
bride d'embrocha-  50  de celil-ci ecartes de la bride d'embrochage, ge
mals 6cart6e de celle-cl d'une distance I6ge-  chacune desdites ailettes
s'6tendant g6n6rale- rement superieure a 1'6paisseur du panneau, la   ment
dans une direction on spirals autour dudit dimension de la section droite
de ladite premiere  tenon de support et etant d6formable par 6iasti-
extr6mIt6 6tant sup6rieure A la dimension de la  cit6 vers l'interieur dans
la direction dudit tenon section drolt de l'ouverture de montage, ledit  55
de support, lesdites ailettes 6tant 6vasbes pour moyan de fixation 6tant
d6formable par 6lasticith  d6finir une largeur Inforieure A des emplace-
vers i'intrifeur dans la direction dudit tenon de  ments de celles-cl lee
plus 6loignes de la bride support pour d6finlr une dimension en section
d'embrochage et pour dbfinir une largeur sup6- 9    17                 EP 0
438 280 B1                18 rieuro A des emplacements de cellos-ct plus
rap- proches do la bride d'embrochage, la largeur in- f6rieure dMinis par
l'ailotte 6tant inferieure A la dimension en section droito de l'ouverture
de montage, la largeur superieure dMinis per ladite   5 ailetto
6tantsup6uriure A la dimension on section drolto definie par I'ouverture de
montage. 5. Bottler pourconnectourhelctrlque selon ia reven- dication 4,
dans lequdl ladite allette (134, 136)  10 comport. une surface de
cooperation avec le panneau (142, 144) qui dffinitla portion de ladite
allotto la plus voisine de la bride d'embrochage, la surface do contact
avec le panneau 6tant 6car- te do la bride d'embrochage d'une distance 16-
15 gerement sup6rieure A l'epaisseur du panneau. 6. Bottier
pourconnecteur6eictrique selon la reven- dicatbon 5, dana loquel les
ailettes d6flnissent une largeur en position d6form6e vers l'interleur,  20
qui eat Inferieure A la dimension en section droite de l'ouverture de
montage. 7. Connecteur 6lectrique selon la revendication 4 ou la
revendication 6, dana lequel ledit tenon de   25 support (130) comporte un
al6sage (160) qui s'6tend dons une direction axiale depuis son ex- tremlt6
distale (132) pourdiminuerl'effort n6ces- saire au montage dudit connecteur
electrique sur ledit panneau.                           30 8. Bottler
pourconnecteur6lectrique soion la reven- dicatbon 3 ou la revendication 7,
dans loquel ledit aldsage (160) no s'etend que partlellementA tra- vers la
longueur du tenon.                35 40 45 50 55 10    


