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RADIO FREQUENCY (RF) CONNECTOR HAVING INTEGRATED WEATHER
PROTECTION SYSTEM (WPS)

Technical Field

[0001] This disclosure relates to Radio Frequency (RF) Connectors and,
more particularly, to a new and useful RF connector having an integral Weather
Protection System (WPS) performing a variety of functions, including: (i) sealing,

(ii) opening & closure, and (iii) reducing Passive Intermodulation (PIM) interference.

Background

[0002] Coaxial cables are typically connected to interface ports, or
corresponding connectors, for the operation of various electronic devices, such as mobile
phones, telecommunications equipment, remote radio units, base stations, etc. Typically,
such coaxial cables are installed in harsh outdoor environments which subject the
cable/connectors to rain, snhow, ice, wind and other elements. To protect the
cable/connectors from the elements, a variety of weatherproofing systems have been
devised providing critical protection for connectors installed in combination with such
cellular antennas/towers. Initially, weather proofing methods included the use of a fluid
butyl sealant in combination with mastic tape disposed about the coaxial
cable/connectors. While such methods provide excellent sealing, they are typically
difficult to manipulate and messy to clean-up. Other, more sophisticated Weather
Protection Systems (WPS) include a soft silicone boot/sleeve which cover and protect
most, or all, of the cable connection. That is, a large boot slides over the connection to

produce a seal on both sides of the connection.  Unfortunately, such boots/WPS
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equipment can be prohibitive for certain applications, i.e., from a size and cost
perspective.

[0003] It will be appreciated that most cable connectors/interface ports
present a variety of irregular surfaces, e.g., a threaded surface, polygonal surfaces
(defining a hex-shaped exterior configuration), a plurality of steps, etc., which can be
difficult to protect due to problems associated with producing a reliable seal over such
irregular surfaces. As such, environmental elements often penetrate the cable
connections causing problems with cellular communications. Additionally, over-time, the
RF connector can loosen, allowing vibration to degrade, or otherwise exacerbate, the
efficacy of the RF connection. As such, passive intermodulation interference, i.e., PIM
interference, can develop, resulting in poor signal transmission/reception.

[0004] Another difficulty associated with conventional WPS devices relates
to the inability to slide the elastomeric boot over connectors which vary in size. That is,
an operator must typically carry a plurality of boots which vary in diameter dimension, i.e.,
the inner mold line (IML) dimension, to allow the boot to slide onto, and/or off of, the
electrical connector. The diameter dimension thereof may vary only slightly from one
connector to another which causes the build-up or suction of air as the operator attempts
to slide the rubber boot over the body of the connector. Should an operator forcibly install
such an elastomeric boot, sealing surfaces can become misaligned which may lead to
weather-induced degradation of the connector. It will be appreciated that such
degradation leads to increased replacement costs, i.e., the time associated with: (i) travel
to and from a remotely-located tower, (ii) climbing up and down an antenna tower, and

(iii) removal and reassembly of a connector assembly.

-2.
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[0005] Accordingly, there is a need to overcome, or otherwise lessen the

effects of, the disadvantages and shortcomings described above.

Summary

[0006] An RF connector is provided having an integral weather protection
system for protecting the connector from water, ice, salt, debris and other foreign damage.
The connector comprises a Weather Protection (WP) assembly circumscribing a
connector body, which, in turn, sealably mounts to a coaxial cable. The WP assembly
comprises a housing, a compliant sealing ring and a biasing element. The housing
sealably mounts over an end of the connector body and defines an aperture at an
opposite end thereof to receive the coaxial cable and facilitate axial translation of the
housing relative to the connector body. The compliant sealing ring has an inwardly facing
sealing surface which defines a diameter dimension. And, the biasing element is
reconfigurable from an expanded to a collapsed state in response to axial displacement
of the housing relative to the connector body. Operationally, the biasing element engages
the compliant ring to expand the diameter dimension of the biasing element around a
portion an interface port, and closes over a sealing surface of the interface port to seal

the compliant ring against the sealing surface.

Brief Description of the Drawings

[0007] Additional features and advantages of the present disclosure are
described in, and will be apparent from, the following Brief Description of the Drawings

and Detailed Description.
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[0008] Fig. 1 is a cross-sectional view of a Radio Frequency (RF) connector
having an integral weather protection assembly, which connector is disposed in
combination with a prepared end of a coaxial cable and configured for being mechanically
and electrically connected to an RF interface port.

[0009] Fig. 2 is an exploded perspective view of the weather protection
assembly depicted in Fig. 1 including an housing, a compliant sealing ring, and a biasing
element connecting the housing to the compliant sealing ring.

[0010] Fig. 3 is an isolated perspective view of the housing depicted in
Fig. 2.

[0011] Fig. 4 is an isolated perspective view of the compliant sealing ring

depicted in Fig. 2.

[0012] Fig. 5 is an isolated perspective view of the biasing element depicted
in Fig. 2.
[0013] Fig. 6 is an exploded sectional view of the Radio Frequency (RF)

connector disposed in combination with the coaxial cable, the integral weather protection
assembly disposed over and circumscribing a body portion of the connector, and an
interface port for being mechanically and electrically connected to the RF connector.

[0014] Fig. 7 is a cross-sectional view of the weather protection assembly
along the diameter of the RF connector wherein a first end of the biasing element engages
the compliant sealing ring and expands the diameter dimension of the compliant sealing
ring to stretch the ring over a shoulder of the interface port.

[0015] Fig. 8 is a cross-sectional view of the weather protection assembly

along the diameter of the RF connector wherein the housing is forwardly displaced axially
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toward the interface port to engage and collapse the first end of the biasing element such
that the compliant sealing ring is mechanically coupled over the interface port to sealably
engage a sealing surface of the interface port.

[0016] Fig. 9 is a cross-sectional view of the weather protection assembly
along the diameter of the RF connector wherein the housing is fully-displaced toward the
interface port to seal the annular ring of the housing to a second surface of the compliant

sealing ring.

Detailed Description

[0017] A Radio Frequency (RF) connector is described for providing water,
wind, ice, sand and foreign object damage protection. More specifically, the RF connector
includes an integral weather protection assembly which expands and contracts to
open/envelope/collapse about a sealing surface of an interface port. As described in the
Background of the Invention, Weather Protecting RF connectors are typically employed
outdoors, i.e., for connections made on cellular communications towers, between jumper

cables, telecommunications antennas, and/or in combination with a coaxial cable.

[0018] In Fig. 1, an RF connector 10 is disposed in combination with a
coaxial cable 20. A typical coaxial cable 20 may include: (a) a conductive pin, central
wire, tube, strand or inner conductor 22; (b) a cylindrical or tubular dielectric core, or
insulator 24 that receives and surrounds the inner conductor 22; (c) a conductive, sleeve,
tube, or outer conductor 26 that receives and surrounds the dielectric core or insulator 24;
and (d) a sheath or outer jacket 28 that receives and surrounds the outer conductor 26.

The outer conductor 26 may be corrugated, i.e., defining a plurality of peaks and valleys,
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to facilitate flexing or bending of the cable relative to an elongate axis 20A.

[0019] The RF connector 10 includes a connector body 30 disposed over,
and mechanically connecting to, a prepared end of a coaxial cable 20. In the context
used herein, "a prepared end" means a coaxial cable 20 which has been cut, spliced and
stripped such that the conductive pin 22 extends beyond or past the dielectric core 24
while outer conductor 26 extends beyond or past the sheath or outer jacket 28. While the
coaxial cable 20 may be prepared by simply stripping or folding back non-conductive
elements such as the dielectric core 24 or an elastomeric sheath or jacket 28, many RF
connectors will be prepared by the addition of an extension pin 32 and/or the inclusion of
a conductive post 34. That is, an extension pin 32 may be disposed in combination with
the central pin 22 while a conductive post 34 may be disposed in combination with the
outer conductor 26. In the described embodiment, the conductive post 34 includes a
radially protruding flange 35 useful for mechanically connecting the connector 10 to the
interface port 50. The function of the flange 35 will become evident when discussing the
weather protection assembly in greater detail below.

[0020] The RF connector 10 transmits and/or receives RF signals to an
interface port 50 which, in turn, conveys the signals to any one of a variety of RF devices,
e.g., a telecommunication antenna, remote unit, jumper cable, GPS, etc. The extension
pin 32 may be received by a conductive socket 38 of the interface port 50 whereas the
post 34 may mate with a plurality of outwardly biased fingers of a conductive basket 42.
Both the socket 38 and basket 42 produce friction interfaces for conveying electrical
signals (via the socket 38) and providing an electrical shield (via the basket 42) across

the RF connector 10.
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[0021] In Figs.1 and 2, the RF connector 10 comprises a connector
body 30 and a weather protection assembly 100 configured to environmentally seal
mechanically couple, and electrically shield, the mating interfaces between the RF
connector 10 and the interface port50. More specifically, weather protection
assembly 100 is configured to expand and contract to produce an environmental seal
over the RF connector 10. Additionally, a mechanical interlock is formed as the weather
protection assembly expands and contracts to facilitate assembly and disassembly of the
connector 10. That is, the weather protection assembly 100 closes over/releases one or
more locking shoulders formed along an external surface of the interface port 50. Finally,
an electrical shield is produced to reduce or mitigate Passive InterModulation (PIM)
interference as the weather protection assembly 100 closes over the interface port 50.
These benefits will be understood and appreciated in view of the following detailed
description.

[0022] The connector body 30 includes a central bore for receiving the
prepared end of the coaxial cable 20 and includes a forward end 62 and an aft end 64.
The forward end 62 is secured to the conductive post 34 while the aft end 64 frictionally
engages the jacket 28 of the coaxial cable 20, i.e., to maintain the relative position of the
connector body 30 and the cable 20. Furthermore, the connector body 30 defines first
and second axially-spaced grooves 70a, 70b for receiving an inwardly facing annular
protrusion or ridge 230 formed upon or over an internal face surface of the weather
protection assembly 100. The first and second axially-spaced grooves 70a, 70b formed
in the connector body 30 function to retain the relative axial position of the weather

protection assembly 100 with respect to the connector body 30. Finally, a third groove 72
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receives a compliant O-ring 74 to form a watertight seal between an internal surface of
the weather protection assembly 100 and the connector body 30. Consequently, ingress
of water, debris and other fluids into the body is inhibited.

[0023] The connector body 30 may be constructed from materials having
suitable strength, stiffness and mechanical properties. Such materials may include a
conductive steel, aluminum, or a non-conductive thermoplastic, thermoset, or poly-vinyl-
chloride (PVC) material.

[0024] In Figs. 2 - 5, the weather protection assembly 100 comprises: a
Weather Protection (WP) housing 200, a compliant sealing ring 300, and a biasing
element400. In Figs.2 and 3, the WP housing 200 includes first and second
ends 204, 208 defining a central bore 212 for receiving the coaxial cable 20. As will be
understood from a description of its function, the central bore 212 also facilitates axial
translation of the WP housing 200 along the axis 20A of the coaxial cable 20.

[0025] The first end 204 of the WP housing 200 defines an internal
surface 214 having one or more ridges, corrugations or threads 216 configured to
engage an external sealing surface 312 of the compliant sealing ring 300. Additionally,
the first end 204 also defines an inclined surface abutment surface 222 configured to
engage an edge of the compliant sealing ring 300 to allow the first end 204 to ride up and
over an outwardly facing surface of the compliant sealing ring 300. Furthermore, the first
end of the WP housing 200 defines a sliding abutment ridge or edge 224 which functions
to displace an outwardly facing external surface 402 of the biasing element 400 inwardly.
As will be discussed when describing the compliant sealing ring 300 and biasing

element 400 in greater detail, the internal surface 214 of the WP housing 200 effects a
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seal between the compliant sealing ring 300 and the interface port 50 while the edge 224
of the WP housing 200 urges the biasing element 400 inwardly to effect a mechanical
interlock with the outwardly protruding shoulder 35 formed in combination with the post 34
of the RF connector 10

[0026] The bore 212 extends through the WP housing 200 from the first to
the second ends 204, 208, though the internal diameter varies due to requisite changes
in the internal geometry. For example, the internal diameter is largest at the forward end
of the WP housing 200 to accommodate the thickness dimension of the compliant sealing
ring 300, i.e., one fully assembled. Additionally, the internal diameter is minimum at the
second end 208 to accommodate a ridge or flange 230 projecting inwardly from the
internal surface of the bore 212. The ridge or flange 230 engages one of the two axially
spaced grooves 70a, 70b molded or machined into the external surface of the connector
body 30. As previously mentioned, the first and second axially-spaced grooves 70a, 70b
function to retain the relative axial position of the WP housing 200 with respect to the
connector body 30.

[0027] The compliant sealing ring 300 defines an annular cavity 304 and a
sealing surface 308 having a diameter dimension D. The compliant sealing ring is highly
elastic, allowing the diameter dimension D to vary by as much as thirty to forty percent
(30%-40%). These geometric variations are required to enable the sealing surface 308
to stretch over a radially projecting ridge or shoulder 84 of the interface port 50 as the
weather protection assembly 100 closes over, locks and seals the RF connector to the
interface port 50. In the described embodiment, the shoulder 84 is formed by a plurality

of raise ridges or threads, however, it will be appreciated that a right-angled shoulder may
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be substituted therefor.

[0028] To accommodate the requisite dimensional changes, the compliant
sealing ring 300 is fabricated from a high elongation material such as a low durometer
elastomer. Accordingly, the material of the compliant sealing ring 300 is preferably an
elastomeric material having elongation properties which exceed about three-hundred
percent (300%) to about five-hundred percent (500%.) of its original dimension.
Alternatively, or additionally, the material may have a Shore-A hardness which is less
than about seventy (70) and, more preferably, less than about fifty (50.)

[0029] The biasing element 400 is disposed between, and connects, the
weather protection WP housing 200 and the compliant sealing ring 300. A first or aft
end 404 of the biasing element 400 faces the connector body 30 of the RF connector 10,
while a second or aft end 408 faces the interface port 50. The aft end 404 comprises an
annular ring 410 disposed within an annular groove 86 formed between the radially
projecting shoulder 35 and a forward edge 90 of the connector body 30. The forward
end 408 of the biasing element 400 comprises a plurality of spring fingers 412 each
having a tip end 414 disposed within the annular cavity 304 of the biasing element 300.
In the described embodiment, the biasing element 300 comprises as many as seventeen,
equally-spaced, spring fingers 412 wherein pairs of such fingers 412 are separated by an
elongate slot 413.

[0030] The biasing element 400 may be fabricated from any material having
an ability to maintain a sufficient spring stiffness to stretch the compliant sealing ring 300
to a larger diameter dimension than an unstrained sealing ring. Furthermore, the spring

fingers 402 of the biasing element 400 should have an ability to stretch the compliant
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sealing ring 300 over whatever radial obstacle, protrusion or ridge, e.g., such as ridge 84,
may be formed along the edge of the interface port50. Generally, a metal or
ferromagnetic material may be best suited for producing the requisite biasing
characteristics, however, a thermoset or thermoplastic material may also be suitable.
While the conductive basket 42 provides a degree of RF shielding, it will be appreciated
that a second conductive structure, i.e., the biasing element 400, may be configured to
augment RF shielding to reduce PIM interference. Accordingly, a ferromagnetic or
conductive metal such as stainless steel may be preferable to augment the RF shielding
properties of the RF connector 10.

[0031] Initially, and referring to Figs. 6 and 7, each of the tip ends 414 of the
spring fingers 412 collectively produce a diameter which is larger than the unstrained
diameter dimension of the compliant sealing ring 300. Accordingly, when the tip ends 414
of the spring fingers 412 engage the annular cavity 305, the diameter dimension is
stretched or expanded outwardly to a larger diameter than that of an unstrained compliant
sealing ring 300. As such, the diameter D1 is oversized relative to the diameter D2, a
threshold diameter established or predetermined by the radially protruding ridge 84 of the
interface port 50. Consequently, in a first axial position L1, the inwardly facing annular
protrusion 230 of the connector body 30 is disposed within the axial recess 70a while the
compliant sealing ring 300 is stretched to a diameter D1 which is larger than diameter D2
defined by the annular ridge 84. In Fig. 6, the RF connector 10 has not, as yet, been
displaced over the radially protruding ridge 84 of the interface port 50. In Fig. 7, however,
the RF connector 10 and the interface port 50 have been moved relative to each other

such that the compliant sealing surface 308 of the compliant ring 300 is displaced over
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the radially protruding shoulder or ridge 84 such that it aligns axially with a sealing
surface 94 adjacent, and axially inboard of, the ridge 84.

[0032] In Figs. 5, 6 and 8, the biasing element 400 collapses in response
to the axial motion of the housing 200 wherein the inclined edge 224 of the WP
housing 200 engages the backside or outwardly facing surfaces 402 of each spring
finger 412. That is, as the WP housing 200 is axially displaced, i.e., in the direction of
arrow R, from the first position L1 (in Fig 7) to an intermediate position Li (in Fig. 8), the
inclined edge 224 of the WP housing urges the spring fingers 412 inwardly such that the
sealing surface 308 of the sealing ring 300 engages the interface port 50, i.e., against the
surface 94 inboard of, and adjacent to, the ridge 84.

[0033] In Figs. 5, 6 and 9, the WP housing 200 moves from the intermediate
position Li to a second position L2 wherein the spring fingers 412 are fully collapsed by
the WP housing 200. Furthermore, in this position, the annular ring 212 of the
housing 200 compresses the biasing element 300 against the sealing surface 94 of the
interface port 50. Additionally, a locking shoulder 420 formed on the inwardly facing
surface of each spring finger 412 engages a locking shoulder 96 disposed at a tip end of
the interface port 50. Consequently, in the second axial position L2, the inwardly facing
annular protrusion 230 of the connector body 30 is disposed within the second axial
recess 70b to retain the axial position of the biasing element 400. To release the biasing
element 400, the wing tabs 226 extending outwardly, along the opposite side of the WP
housing 400, may be pulled outwardly or apart.

[0034] In summary, the RF connector and integral weather protection

system performs multiple functions. Specifically, the weather protection assembly 100
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expands and contracts to facilitate assembly and disassembly of the connector 10. That
is, a mechanical interlock forms as the weather protection assembly 100 closes
over/releases one or more locking shoulders formed along an external surface of the
interface port 50. Additionally, the conductive biasing member 400 provides an electrical
shield to reduce or mitigate Passive InterModulation (PIM) interference as the weather
protection assembly 100 closes over the interface port 50. Finally, an environmental seal
forms as the weather protection assembly 100 expands and contracts over one or more
external surfaces of the interface port 50.

[0035] Additional embodiments include any one of the embodiments
described above, where one or more of its components, functionalities or structures is
interchanged with, replaced by or augmented by one or more of the components,
functionalities or structures of a different embodiment described above.

[0036] It should be understood that various changes and modifications to
the embodiments described herein will be apparent to those skilled in the art. Such
changes and modifications can be made without departing from the spirit and scope of
the present disclosure and without diminishing its intended advantages. It is therefore
intended that such changes and modifications be covered by the appended claims.

[0037] Although several embodiments of the disclosure have been
disclosed in the foregoing specification, it is understood by those skilled in the art that
many modifications and other embodiments of the disclosure will come to mind to which
the disclosure pertains, having the benefit of the teaching presented in the foregoing
description and associated drawings. It is thus understood that the disclosure is not

limited to the specific embodiments disclosed herein above, and that many modifications

-13 -



CA 03132373 2021-09-01

WO 2020/181054 PCT/US2020/021126

and other embodiments are intended to be included within the scope of the appended
claims. Moreover, although specific terms are employed herein, as well as in the claims
which follow, they are used only in a generic and descriptive sense, and not for the

purposes of limiting the present disclosure, nor the claims which follow.
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&

The conneal

£
]

rof clanm 1,
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wharein the compliant fing has an cutwardly fadng sealing surface; and
wharain the housing has en annular sealing surface at ong end thereot
ssaiably mounting 1o the cutwardly facing seahng swrface in response to axisl

displacement of the housing relative 1o ths connecior,

()-"
¥
B
g
ot
2
e
D
2
<
£
»
=
. ¥

whersin an inwardly facing swiaoe of the housing includes an engagsment
surface configured 1o urge the blasing element inwardly 1o reduce the diametler
dirmansion of {he compliant ring o close the diasing slemend over the saaling

surfaca of the interface port

4. Tha connectar of claim 1,
wherein the interface port indudes g radially projecting surface at & tip end
of the interface &
wherein the sealing swrface is disposed axially inboard of the tip end and
whergin the biasing stement is dispased over the radially projedting surface

0 angags the sealing surface of the interiace port

£ The connsctar of claim 1,
wharein ihe compliant fng includes an annular cavity disposad hebysan ihe

irwardly and outwardly facing sealing surfaces: and
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wherstn the biasing element inciudes a plurality of spring-fingers having one
end engaging the annular cavity of the compliant ring to expand the glametsr

dimension ovar a ssaiing surface of the interface port.

5

The conngotor of claim 1,
whargin the conneclar body defines al lsast one croumferential groove
formed in an sulwardly facing peripheral surface thereo!: and

whargin the housing ncludes gt east one radially prascling profrusion
stideably engaging the cubwardly facing peripheral surface and engaging the

groove {0 mairdain the posiion of the housing ralgtive I the connector oy,

7. The connector of olaim §,

wherat tha housing nciudes al {esst one radially projecting 1a8b disposed
arpesialy the al vast one radiaily projecting protrusion, and

wherain the radiaily projecting 1ab s pulled radially outbosrd to reieass the

radially projecting protrusion from the at leas! one greumferential groove,

8. The connector of clamm 1,
wharein gach sgring-finger includes an inwardiy projecting flange for

ging an outwardly projecting annular protrusian formad i he interface portto

(i:

aoure the connacior body 1o the interface port

N
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4, The connedtor of dam 1,

22

wharein the blasing elemant includes g ring-shaped sleave for collectively

mounting each of the spr

3,'5
L
=
[{er]
s
@
%
A
[ 3

wherein the ring-shaped slepve mounts betwaen a radisty projecting fangs

3:1:

of @ post and the end of the conneolor body fading ths nterface port

3N e - 1S 3 » - o gy .
I Aconnecior having an integral weather protection systent, camprising:

a connector bady disposed over 8 preparsd end of & coaxial cable and

et

ioa

ih

definng & Hoone croumierential groove formed in an oubwardly faaing

pariphers) surface of the body, ang

2 waather projachion gssembiy deoumsanting the body and comprisin
housing defining & bore for recewing the coaxial cable and
faciiitating sdsl ransiation of the housing, an inwardly profecting Hangs siidaldly
SAGING a peripheral surface of the connadior body and beaing reosived within

the 3l leasi one circumferential grodva 10 reigin the axial pasition of the housing

K»

refative 1o the comnacior bady, and an inclined engagament surfacs;
compiiant ring having an annuiar cavily, an inwardly faoing saaling
zsurface defining a dlameter dimension and an cutwardly facing seaiing surfans;

andg,

5
(241
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8 digsing element connecting the housing to the compliant ring and
configured to move from an expanded position to a collapsed position;

wherein, in the expanded pasiton, the biasing element stretches the
conpliant ring and expands the diameter dimension thereof around a radially
prajecting ridge of an inferfgce port, and

wherein, in the collapssd posibion, the biasing elemeant is urged
radially inwardly in response o exial motion of the housing, collapse the
complisnt sealing ring inwardly, and recuce the diameter dimension thereof ©

ai the inwardly facing surface of i mpiiant ring against a surface adjacen

the radially projecting ridge of the inlarface port.

1. The connector of cigim 1€,

wherein the biasing siemeant furthey comprises a pluraiity of spring fingers
sapargted by g plurality of slongale siots;

whersin the interface port includes at least one gnnular groove producing

an outwardly facing recess formed at & tip end portion of the iterface port, and

wheray €3ch sprng finger includes an inwardy projeciing proefrusion 1
interiock with the al least one annular groave 1o conngct the conngctor bady o the
interface port when causing the compliant ring 1o ssal against the sealing swrface

of the intarface port.
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Tha connactor of claim 11,
whargin the compiiant ring hag an autwardly fad
wherein the housing has an

saalably mouwrding 1© the outwardly iz

[o 3

isplacement of the hou > 10 Hhe Conneciorn

13 The connactor of olgim 18,
whersin an inwgrdly {ac

o irfrs o nE v
g surface of th

o wge the Basing slemernt

Ko
poss

dimension of the complarnt nng
surface of tha imlerface po

14, Tha comnacior of olaim 138,

wharain e nterface port ncludes 8 ra

wherein the sealing surface is dispused axiailly in

wiharain the biasing eigment s disposed over the

i angage ha sealing

-

14,

he oonnscior of claim

AT b o ~§“’s*§°
el ging M {88

§ *3 sea Hate surface in rasns

0
-y
&
&~
E;,i}
=3
3
%

Alors e e R
o olose the Dasiy

dy projecting s

AR HAA AR AR AR AR A

ng seaiing surface; and

annuiar ssaling zudface at one end thersof

©

NGLdRS an angagamant

xR

inwardly © reduce the diameter

algmant over the seaiing
sface al g g ena

gchaliy projecting surfseea
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wharein the compiiant ring includas an annulsr cavity disposed between the
mawardly ana oubwgrdly facing sealing surfaces; and
wherein the bigsing slement wchudes a pluraiity of spring-fingers having ong

gnd engaging the snnular cavly of the compliant ring to expand the diametar

dimensn over & sealing surface of the interface port

18 The comnecior of claim 11

whareint the comnnecior body defines al ieast one circumferential groove
farmed in an outwardly Tacing peripheral surface theragh ang

wharelt the housing fickudes g2t east one radially projecting profrusion
siidegbly engaging the oulwardly facng perighersl surface and sngagng the

graove {0 maindain the position of the housing relative (o the conmector body,

17, The connactor of dlaim 18,

wharein the housing includes & past one radially projecting tab disposead
sppasitely the al least ong radiaily projpcling protrusion; and

wharein ihe radiaily projecting t8b is pulled radially cutboard (¢ relpase the

aliy projecting profrusion from the at least ane croumfsrantal groove

5;’%?\":5"’\;"35"%\3 SHEET{ART. 18}
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18, The connector of claim 17, wherein 2ach spring-finger includes an inwardiy

projecting flange for engaging an outwardly projecting annular protrusion formad

iry the interface port to secure the connactor body 1o the interface port.
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