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CONNECTOR RECEPTACLE WITH GASKET

TECHNICAL FIELD

[0001]  The present application relates to a panel-mounted cable interface.

BACKGROUND

[0002]  External connections to electrical, electronic and optical equipment may be
made using mating connectors. An external cable, which may be an electrical cable of
conductive wires, an optical cable having an optical fiber transmission path, or a
combination of such techniques may mate with the equipment using a panel mounted
interface part. The terminology used to describe the mating parts varies; however, the
terms “jack” and “plug” corresponding to “female” and “male” parts is often used.
Alternatively the term “receptacle” is used instead of jack. Examples of hermaphrodite
connector types are also known. '

[0003] Panel-mounted connector receptacles are assembled from a plurality of parts
so as to captivate a receptacle to a panel. For some equipment applications, such as in
equipment having medical uses, the panel mounted connector receptacles may need to
meet a particular specification for sealing, so as to exclude fluids from the interior of the
equipment. This may prevent damage to the equipment from fluids encountered during
the use of the equipment or the cleaning thereof. An O-ring or a flat washer made of
resilient material may be disposed between a nut or flange of the receptacle and either a
front (exterior) or rear (interior) surface of a panel to which the receptacle is mounted so

as to form a compression seal between the receptacle body and the panel.

[0004] For example, the ODU Mini Snap OC receptacle (available from ODU USA,
Camarillo, CA) intended for use in medical applications is watertight when mounted to
the panel such that when the receptacle is mounted to the panel, a flat washer is disposed
between a flange of the receptacle and the panel. The Alden PL500SM-N receptacle
(available from Alden Products Company, Brockton, MA) is mounted to a panel such that
an O-ring fitted over a connector body of the receptacle may be compressed to a rear
surface of the panel when the receptacle is mounted to the panel so as to achieve a
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watertight seal. A similar approach where the sealing O-ring is compressed against the
front surface of the panel is disclosed in U.S. Patent No.: 3,613,048 to Brundza.

SUMMARY

[0005] A device for installation in a panel is described, the device including a gasket
adapted to be compressed against a panel, and a compression stop sized and dimensioned

so that the force with which the gasket is compressed against the panel is regulated.

[0006] In an aspect, a connector receptacle for insertion in a panel may include a
body having a substantially circular cross section that is threaded along a portion of an
exterior surface of the body. The body may have a flange with a compression stop
protruding from the flange and a gasket molded to the body that is disposed on the flange
so as to have a portion facing in a direction of the threaded portion of the exterior surface
of the body.

[0007] A method penetrating a panel includes providing a connector receptacle
having a form factor suitable for insertion through an aperture in a panel, the connector
receptacle having a molded gasket. A portion of the gaSket extends outward from a face
of a flange of the receptacle a distance further than that of a compression stop extending
outward from the flange. The connector receptacle may be inserted into the aperture, and
captivated to the panel using a nut threaded onto the connector receptacle, so that a
portion of the gasket is compressed between the flange and the panel. A fluid tight seal is
achieved when the compression stop contacts the panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a side view of a receptacle mounted to a panel, and an associated
connector plug positioned so as to be aligned with, but disengaged from, the receptacle;

[0009] FIG. 2 shows an exploded view of the receptacle, a panel to which it is
mountable, and a captivating nut;

[0010] FIG. 3 is a cross sectional view of the receptacle as captivated to the panel,;

[0011]  FIG. 4 is a detail of FIG. 3 showing the relationship of the gasket and the
flange, when the receptacle is mounted to the panel; and
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[0012]  FIG. S is a further detail of the gasket of FIG. 4, in the state where the flange
is separated from the mounting panel.

DETAILED DESCRIPTION

[0013] Exemplary embodiments of the invention may be better understood with
reference to the drawings, but these embodiments are not intended to be of a limiting
nature. Like numbered elements in the same or different drawings perform equivalent
functions. When a specific feature, structure, or characteristic is described in connection
with an example, it will be understood that one skilled in the art may effect such feature,
structure, or characteristic in connection with other examples, whether or not explicitly

stated herein.

[0014] A device, which may be a connector receptacle having a front flange with a
molded gasket, may be configured so as to control the amount of compression of the
gasket when the receptacle is captivated to a panel.

[0015] FIG. 1 shows a side view of a connector receptacle 10, the receptacle 10 being
mounted to a panel 60. The receptacle 10 is captivated to the panel 60 by a nut 50, which
may be, for example, a hex nut which is threaded onto the threads 18 of a body 15 of the
receptacle 10, so as to draw a front portion 14 against the panel 60. An electrical
connector type is shown. A plurality of wires 70 may be soldered to solder cups 16 at the
rear of the receptacle 10. Alternatively, the wires 70 may be terminated fixtures that may
be inserted into the receptacle 10, and positioned so as to engage pins (not shown) of the
plug 80.

[0016]  The plug 80 may terminate a cable 82 having wires, and configured so that the
wire termination pins are facing the receptacle 10, as shown by the arrow. The plug 80
may also have a structure 86 which may be used as a key to align the pins of the plug with
the corresponding mating elements of the receptacle 10. A latch 84 may be provided to
positively engage the plug 80 and receptacle 10 so that the electrical and physical
connection is maintained during the use of the equipment. The arrangement may be
configured so that the plug and jack may be disengaged by applying a sufficient force to
the plug 80 in an opposite direction to that of the arrow. Various methods of providing
for engagement and disengagement of the plug and jack are known in the art, and the
example here is merely to place the remainder of the discussion in context.



WO 2010/087945 PCT/US2010/000155

[0017]  An exploded perspective view of the receptacle 10 in relation to the panel 60
is shown in FIG. 2. An aperture 62 is formed in the panel 60, and may have one or more
flat segments 64, so as to engage with a corresponding flat portion 22 on the substantially
circular cross section of the body 15 so that the flat segments 64 and the flat portions 22
cooperate to restrain the receptacle 10 from rotating in the aperture 62 when a torsional
force is applied to the receptacle 10: for example, by a manipulation of the plug 80.

[0018] A flange 24 may be positioned between the threaded portion 18 and a ridged
portion 28 of the receptacle body 15. The flange 24 performs the function of a front nut,
being a portion of the arrangement for captivating the receptacle body 15 to the panel 60.
A gasket portion 14 may be molded on a front portion of the receptacle body 15 such that
grooves 42 in the gasket portion 14 are formed to engage with ridges 28 formed in the
front portion of the receptacle body 15 as a circumferential ring. The ridges 28 and
grooves 42 may not be continuous around the circumference of the receptacle. In an
aspect, the ridges may be on the gasket portion 14 and the grooves may be on the
receptacle body 15. The gasket may have a decorative portion 44, which may have a
feature 46 molded therein so as to indicate the position of a key groove 27 which is
intended to mate with the key 86 on the plug 80, so as to align the plug 80 and the
receptacle 10 during the course of inserting the plug 80 in the receptacle 10.

[0019]  FIG. 3 shows the receptacle 10 installed into a panel 60, where the nut 50 has
been tightened so as to compress a portion 26 of the molded gasket 14 between the flange
24 and the panel 60.

[0020]  Further details of the molded gasket 14 are seen in a cross sectional view of
FIG. 3. The gasket 14 and the receptacle body 15 are shown in a state where the gasket
14 has been molded on the receptacle body 15 to form an integral assembly 10. A flange
24 and a compression stop 30 of the receptacle body 15 may be disposed so that the
portion 26 of the gasket may be positioned between the flange 24, and the panel 60
through which the receptacle 10 may be inserted for installation purposes.

[0021] As may be seen in FIG. 4, which shows detail A of FIG. 3, the portion 26 of
the gasket 14 that is disposed on the face of the flange 24 is positionable so as to oppose
the panel 60 to which the receptacle 10 is to be mounted has one or more circumferential
bosses 34 positioned so that the bosses would be compressed against a panel 60 when the
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receptacle 10 is installed, and the nut 50 is threaded onto the threads 18 of the receptacle
and tightened. The amount of compression of the bosses 34 when the receptacle 10 is
captivated to the panel 60, is controlled by the gap distance G, which is the distance by
which the surface of the boss portions 34 of the gasket portion 26 projects outward from
the flange 24 towards the panel 60 further than the compression stop 30 projection from
the flange 24. The compression stop 30 is sized and dimensioned so that the gasket 26 is
compressed against the panel 60 with a force sufficient to achieve the desired fluid-
excluding properties when the compression stop 30 comes in contact with the panel 60.

[0022]  The details of the arrangement of the bosses 34 with respect to the flange 24
and a face of the stop 30 is shown in FIG. 5, in a state where the receptacle body 15 is not
captivated against the panel 60, and the bosses 34 are not compressed.

[0023] When the receptacle 10 is installed in the panel 60, and the nut 50 is tightened,
the gasket 14 and, the boss 34 may deform and contact the surface of the panel 60 with a
predetermined amount of force. While the nut 50 may be torqued to a particular
specification, which may be, for example, about 33 inch pounds, the distance between the
face of the stop 30 and the panel 60 is determined geometrically. The pressure of the
contact between the gasket 14 and the panel 60 is intended to provide a fluid-excluding
seal, which may be designed to meet an industry specification, such as ANSI/IEC 60529-
2004, Ingress Protection (IP) Environmental Rating IPX6, powerful water jets (National
Electrical Manufacturers Association, Rosslyn, VA), or other specification or requirement
for fluid exclusion. Such requirements for fluid exclusion in medical equipment may be
for sanitary reasons, so that the equipment may be cleaned or disinfected by hospital
personnel without damage to the electronics or other components within the equipment.

[0024] In another aspect, the plug 80 may terminate an optical fiber, such as may be
used for data communications, or a light pipe. Receptacles for other purposes, such as
fluidics, may be mounted and sealed in a similar manner. In such applications, the term
“cable” would be understood to mean a light wave structure such as an optical fiber or
light pipe, or a tube for containing fluid. |

[0025] The receptacle body 10 may be made from a metal suitable for such
connectors such as aluminum or die cast zinc, or a molded plastic such as a polyimide
thermoplastic resin, ULTEM (available from Sabic Innovative Plastics, Niskayuna, NY),
polycarbonate, LEXAN (Sabic Innovative Plastics), or the like. The gasket material may
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be any suitable moldable material, such as thermoplastic elastomer (TPE), e.g.,
SANTOPRENE 291-60B150 (available from Exxon Mobile Chemical, Houston, TX), or
the like. The TPE has a Shore hardness of approximately 60. The material is available in
colors.

[0026] In another aspect, the gasket may be co-molded using more than one type of
material and configured such that the material in the outward facing portion of the gasket
region 14, which remains exposed after installation is fabricated from a material having
properties selected for durability rather than the function of being a gasket material. This

may also permit color coding the visible surface of the receptacle.

[0027]  Although the present invention has been explained by way of the examples
described above, it should be understood to the ordinary skilled person in the art that the
invention is not limited to the examples, but rather that various changes or modifications
thereof are possible without departing from the spirit of the invention. Accordingly, the
scope of the invention shall be determined only by the appended claims and their
equivalents.
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What is claimed is:

1. A device for installation in a panel, comprising:

a gasket adapted to be compressed against a panel; and

a compression stop sized and dimensioned so that the force with which the gasket
is compressed against the panel is determined.

2. The device of claim 1, wherein the compression stop contacts the panel when the
device is installed.

3. The device of claim 1, further comprising:

a body having a substantially circular cross section, the body having (a) a threaded
portion, and (b) a flange with the compression stop;

the gasket being molded to the body and disposed on the flange so as to have a
portion facing in a direction towards the threaded portion.

4. The device of claim 3, wherein a portion of the body on an opposite side of the
flange from the threaded portion has a circumferential ring or circumferential groove, the
gasket being molded over at least a portion of the ring or groove, preferably wherein the
portion of the body on the opposite side of the flange from the threaded portion has a
plurality of circumferential rings, spaced apart, wherein at least one of the circumferential
rings has a gap.

5. The device of claim 3, wherein the gasket portion facing the threaded portion is
formed so as to have a circumferential boss thereon, a surface of the boss projecting
outward from the flange a distance greater than a distance that the compression stop
projects outward from the flange.

6. The device of claim 5, wherein the projection distance of the boss and the
projection distance of the compression stop are selected such that, when the device is
inserted in the panel, and is captivated to the panel by a nut engaging the threaded
portion, the gasket contacts the panel so as to form a fluid-excluding seal, preferably
wherein the fluid-excluding seal meets the requirements of ANSI/IEC 60529 (Ingress
Protection Rating, IPX6).
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8
7. The device of claim 3, wherein the gasket is (a) a thermoplastic rubber, or (b)
molded with a material of a different color.
8. The device of claim 3, wherein the body has a receptacle suitable for receiving a

plug, preferably wherein the receptacle is configured to mate with a fiber optic connector

or the plug is a male electrical connector.

9. The device of claim 8, wherein the receptacle and the plug have a keying
structure, and the gasket has an indicator segment oriented along a circumference thereof

corresponding to a location of a receptacle keying structure.

10. A method of penetrating a panel, the method comprising:

providing a connector receptacle having a form factor suitable for insertion
through an aperture in the panel, the connector receptacle having a gasket molded thereto,
a portion of the gasket extending outward from a face of a flange of the connector
receptacle a distance further than that of a compression stop extending outward from the
flange;

inserting the connector receptacle into the aperture,

captivating the connector receptacle to the panel so that a portion of the gasket is
compressed between the flange and the panel,

preferably wherein a fluid-excluding seal is formed between the connector receptacle and
the panel when the compression stop contacts the panel.



WO 2010/087945 PCT/US2010/000155

1/6

FIG. 1




PCT/US2010/000155

WO 2010/087945

2/5

Ol




PCT/US2010/000155

WO 2010/087945

3/5

€ Old

\\M\\\

=

vi

V18380



WO 2010/087945 PCT/US2010/000155

4/5

60
/
FIG. 4

R

r ‘ \
m z : ™~ 3
: o\ °°
I & AN ™~
[ !
Q <

o \ /

N\
A

50

28



WO 2010/087945 PCT/US2010/000155

5/5

FIG. 5




International application No

INTERNATIONAL SEARCH REPORT
' ' - PCT/US2010/000155

A. CLASSIFICATION OF SUBJECT MATTER -

INV. HO1R13/52

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbois)

HOIR '

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X FR 2 911 727 Al (SOURIAU SA [FR]) 1-2
25 July 2008 (2008-07-25)

Y page 5 - page 10 3-9

X EP 1 081 805 A2 (HARNESS SYST TECH RES LTD 10

[JP]; SUMITOMO WIRING SYSTEMS [JP];
SUMITOMO) 7 March 2001 (2001-03-07)
Y paragraph [0010] - paragraph [0017]; 3-7
figures 2,7a,7b

Y EP 1 239 549 A1 (FRAMATOME CONNECTORS INC 8
[FR]1) 11 September 2002 (2002-09-11)
abstract

Y WO 2004/075349 A2 (MEDCONX INC [US]; KENT 9

HAROLD B [US]; LEVANTE JAMES J [US]; ROFF
THOR) 2 September 2004 (2004-09-02)

abstract

EI Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

*E’ earlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited 1o establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

"P* document published prior to the international filing date but
later than the priority date claimed

“T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
ments, such combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

11 March 2010

Date of mailing of the intemational search repon

18/03/2010

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Bertin, Michel

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT.

Information on patent family members

International application No

2006518093

PCT/US2010/000155
Patent document Publication Patent family Publication

cited in search report: - date member(s) date
FR 2911727 Al 25-07-2008 DE 102008005494 Al 31-07-2008
GB 2446049 A 30-07-2008
EP 1081805 A2 07-03-2001 DE 60019215 D1. 12-05-2005
R DE 60019215 T2 01-09-2005
“JP 2001068205 A 16-03-2001"
US 2002031949 Al 14-03-2002
EP 1239549 Al 11-09-2002 _ FR 2821989 Al 13-09-2002
WO 2004075349 A2 02-09-2004 EP 1604430 A2 - 14-12-2005
. - - JP T 03-08-2006

Fom PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report

