wo 2012/166351 A2 [N N0F 0 OO A O 0 A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

6 December 2012 (06.12.2012)

WIPOIPCT

(10) International Publication Number

WO 2012/166351 A2

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

31

International Patent Classification:
HOIR 24/38 (2011.01) HOIR 9/05 (2006.01)

International Application Number:
PCT/US2012/037960

International Filing Date:
15 May 2012 (15.05.2012)

Filing Language: English
Publication Language: English
Priority Data:

13/151,078 1 June 2011 (01.06.2011) US

Applicant (for all designated States except US): AN-
DREW LLC [US/US]; 1100 CommScope Place SE, Hick-
ory, North Carolina 28602 (US).

Inventors; and

Inventors/Applicants (for US only): PAYNTER, Jeffrey
[US/US]; 229 E. Indiana St, Momence, Illinois 60954
(US). BUENZ, Lawrence [US/US]; 8895 Brown Drive,
Frankfort, Illinois 60423 (US).

Agent: BABCOCK, Andrew; PO Box 488, Bridgman,
Michigan 49106 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(84)

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the identity of the inventor (Rule 4.17(i))

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

[Continued on next page]

(54) Title: Coaxial Connector with Cable Diameter Adapting Seal Assembly and Interconnection Method

(57) Abstract: A coaxial connector for intercon-
nection with a coaxial cable provided with a con-
nector body and a clamp ring dimensioned to
couple with a cable end of the connector body.
The clamp ring and the connector body provided
with a bore along a longitudinal axis therethrough.
A gasket with a radially inward protrusion
coupled to an inner diameter of the clamp ring.
An outer diameter sidewall of the radially inward
protrusion and an inner diameter sidewall of the
gasket forming an annular gasket groove open to a
connector end of the clamp ring. An annular shim
seated within the bore; the shim contacting the
gasket groove, biasing the radially inward protru-
sion radially inward, as the clamp ring is ad-
vanced toward the connector body along the lon-
gitudinal axis.



wO 2012/166351 A2 |00V T R A

Published:

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



WO 2012/166351 PCT/US2012/037960

Coaxial Connector with Cable Diameter Adapting Seal Assembly

and Interconnection Method

Background of the Invention

Field of the Invention

This invention relates to electrical cable connectors. More particularly, the
invention relates to a coaxial connector with an environmental seal arrangement
that adapts to seal against coaxial cables with a range of outer conductor

diameters.

Description of Related Art
Coaxial cable connectors are used, for example, in communication systems

requiring a high level of precision and reliability.

Coaxial connectors are commonly provided with annular gaskets for sealing
between the coaxial connector and a coaxial cable. However, the ability of such
gaskets to seal against the outer diameter of the outer conductor and/or jacket of
coaxial cables having varying diameters is typically limited by the material
properties, particularly the elasticity, of the gasket. Further, to achieve a tight
seal, the dimensions of the gasket may be increased. However, increased
interference resulting from an enlarged gasket may make it more difficult to insert

the coaxial cable past the gasket during assembly.
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Alternative sealing solutions include a distortable or compressible grommet
placed within the bore of the connector that is compressed by mechanical action
during interconnection. However, such solutions remain limited by the properties,

particularly the elasticity, of the sealing material.

Other solutions provide a tapered gasket/grommet and/or a tapered inner
diameter of a connector for advancing the gasket/grommet axially until sealing is
achieved. However, movable seals increase the surface area of the sealing
surfaces, which may create a greater potential for leakage and/or seal

degradation.

Competition in the coaxial cable connector market has focused attention on
improving electrical and environmental performance and minimization of overall
costs, including materials costs, training requirements for installation personnel,
reduction of dedicated installation tooling and the total number of required

installation steps and/or operations.

Therefore, it is an object of the invention to provide a coaxial cable connector that

overcomes deficiencies in the prior art.

Brief Description of the Drawings
The accompanying drawings, which are incorporated in and constitute a part of

this specification, illustrate embodiments of the invention, together with a general
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description of the invention given above, and the detailed description of the
embodiments given below, serve to explain the principles of the invention. Like
reference numbers in the drawing figures refer to the same feature or element

and may not be described in detail for every drawing figure in which they appear.

Figure 1 is a schematic cross-section side view of a first exemplary coaxial

connector interconnected with a coaxial cable prior to axial advance of the clamp

ring.

Figure 2 is an expanded view of section A of Figure 1.

Figure 3 is a schematic cross-section side view of the coaxial connector of Figure

1 after axial advance of the clamp ring.

Figure 4 is an expanded view of section B of Figure 3.

Figure 5 is a schematic isometric view of the shim of the coaxial connector of

Figure 1.

Figure 6 is a schematic isometric view of the gasket of the coaxial connector of

Figure 1.
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Figure 7 is a schematic partial cross-section side view of a second exepplary

embodiment of a coaxial connector interconnected with a coaxial cable.

Figure 8 is an expanded view of section C of Figure 7.

Detailed Description

The inventors have analyzed available solid outer conductor coaxial connectors
and recognized the drawbacks of threaded inter-body connection(s), manual
flaring installation procedures and crimp/compression coaxial connector designs.
Insertion coupling type coaxial connectors, for example as disclosed in the
inventor's commonly owned US Utility Patents No. 7,806,724 and 7,927,134
titled “Coaxial Connector for Cable with Solid Outer Conductor”, issued October
5, 2010 and April 19, 2011, respectively, introduce several significant
improvements to the coaxial connector arts, eliminating the need for manual
flaring of the outer conductor and/or high torque threading of the coupling nut into
the connector body during outer conductor end clamping connector to cable end

interconnection.

One skilled in the art will appreciate that the outer diameter of coaxial cables can
vary. For example, the outer diameter of a coaxial cable made by one
manufacturer may differ from the outer diameter of a coaxial cable made by
another manufacturer. The inventor’s electrical performance analysis of the prior

insertion coupling coaxial connectors revealed that a variance in the diameter of
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the outer conductor of a coaxial cable can negatively impact both the quality of
the electrical interconnection formed via contact between a helical spring coil
outer conductor electrical contact and the outer conductor and the quality of the
environmental seal between the coaxial connector and the coaxial cable outer

diameter.

The inventors have recognized that seal quality may be improved, and a wider
range of coaxial cable diameters accommodated, by mechanically displacing a
radially inward protrusion of a gasket. The inventors have further recognized that
providing mechanical displacement of an axially stationary gasket, with a
permanently sealed surface and a dynamic surface, can provide greater seal
protection by reducing the number of dynamic surfaces along which dynamic

sealing is required.

In the exemplary embodiments of Figures 1-8, a coaxial connector 2 for
interconnection with a coaxial cable 4 is provided with a connector body 6 and a
clamp ring 8. A connector end 10 of the clamp ring 8 is dimensioned for coupling
with a cable end 12 of the connector body 6. The connector end 10 of the clamp
ring 8 and the cable end 12 of the connector body 6 may each, for example, be
provided with a thread 14 for screwing together the clamp ring 8 and the
connector body 6. The clamp ring 8 and the connector body 6 are each provided
with an inner diameter, forming a bore 16 of the clamp ring 8 and the connector

body 6.
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One skilled in the art will appreciate that connector end 10 and cable end 12 are
applied herein as identifiers for respective ends of both the coaxial connector 2
and also of discrete elements of the coaxial connector 2 described herein, to
identify the same and their respective interconnecting surfaces according to their
alignment along a longitudinal axis of the coaxial connector 2 between a

connector end 10 and a cable end 12.

A gasket 18, for example as shown in Figure 6, provided with a radially inward
protrusion 20 is retained within an inner diameter of the clamp ring 8. To maintain
an axially stationary position, the gasket 18 may, for example, be molded inside
of the inner diameter of the clamp ring 8. To further anchor the gasket 18, the
gasket 18 may be provided with an outer diameter gasket flange 21 which keys

with a corresponding retention groove 19 of the clamp ring 8.

When the coaxial cable 4 is inserted through a cable end 12 of the clamp ring 8,
the radially inward protrusion 20 is driven toward a connector end 10 of the
clamp ring 8, forming an annular gasket groove 22 between a sidewall of the
radially inward protrusion 20 and a sidewall of the gasket 18, the gasket groove

22 being open to the connector end 10 of the gasket 18.

A annular shim 24 may also be retained within the bore 16. As best shown in

Figure 5, the shim 24 may be provided with a base shim end 26 and a tapered
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shim end 28. The base shim end 26, for example, may be dimensioned for
abutting the connector body 6 or other feature in communication with the
connector body 6, and the tapered shim end 28 may be dimensioned for coupling
with the gasket 18 within the gasket groove 22. When the clamp ring 8 is brought
together with the connector body 6 for coupling, the shim 24 and the gasket 18
are also brought together, seating the shim 24 within the gasket groove 22. Upon
seating within the gasket groove 22, the tapered shim end 28 progressively

displaces the the radially inward protrusion 20 radially inward.

The gasket 18 may be provided between the inner diameter of the clamp ring 8
and an outer diameter of the coaxial cable 4. Depending upon the desired
sealing surface and/or cable end preparation, the outer diameter of the coaxial
cable 4 may, for example, be the jacket 30 or outer conductor 32 of the coaxial
cable 4. Accordingly, the radially inward protrusion 20, when displaced by the
cable insertion there past, is biased against, for example, the outer conductor 32
of the coaxial cable 4. The tapered shim end 28 within the gasket groove 22 also
transmits pressure to an outer diameter of the gasket 18, providing additional

sealing between the clamp ring 8 and the coaxial cable 4.

In the exemplary embodiment of Figures 1-6, the coaxial connector 2 is
dimensioned for interconnection via insertion coupling. As best shown in Figures
1 and 2, a grip ring 36 is provided within the bore 16 and the base shim end 26 of

the shim 24 abuts the cable end of the grip ring 36. An inner diameter of the grip
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ring 36 is provided with a grip surface 38 for securely contacting an outer
conductor 32. An outer diameter of the grip ring 38 proximate a cable end 12 of
the grip ring 38 is dimensioned to abut a wedge surface 40 of the clamp ring 8.
The wedge surface 40 tapers between a maximum diameter proximate the
connector end 10 of the clamp ring 8 and a minimum diameter proximate a cable
end 12 of the clamp ring 8. Advancing the clamp ring 8 axially toward the
connector body 6 drives the outer diameter of the grip ring 36 against the wedge
surface 40, displacing the grip ring 36 radially inward into contact with the outer
conductor 32. The displacement of the grip ring 36 along the wedge surface in
the axial direction is proportional to an outer diameter of the outer conductor 32.
Thereby, the shim 24 will also have a displacement in the axial direction
proportional to an outer diameter of the outer conductor 32, resulting in insertion
of the tapered shim end 28 into the gasket groove 22 to a degree corresponding
to the outer diameter of the outer conductor 32, resulting in a radially inward bias
of the radially inward protrusion 20 against the outer diameter of the outer

conductor 32 that is proportional to the outer diameter of the outer conductor 32.

The coaxial connector 2, as depicted in the exemplary embodiment of Figures 1-
6, may also be provided with an electrical contact 44 retained within the bore, as
best shown in Figures 1 and 3. The electrical contact 44 may, for example, be a
helical coil spring. An inner diameter of the electrical contact 44 is coupled with
an outer diameter of the outer conductor 32. A ramp surface 46 for driving the

electrical contact 44 radially inward may be coupled with an outer diameter of the
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electrical contact 44. The ramp surface 46 may, for example, be a portion of the
clamp ring 8 proximate the connector end 10 of the clamp ring 8. Thereby, the
displacement of the electrical contact 44, grip ring 36 and the inward bias applied
to the radially inward protrusion of the gasket 18 are each proportional to an

outer diameter of the outer conductor 32.

Although demonstrated upon an insertion coupling type coaxial connector, one
skilled in the art will appreciate that an insertion coupling connector configuration
is not a requirement. For example, as shown in Figures 7 and 8, a connector 2 is
provided with a gasket 18. The coaxial connector 2 is dimensioned to couple with
a flared portion 48 of an outer conductor 32 of a coaxial cable 4. As best shown
in Figure 8, the flared portion 48 of the outer conductor 32 may, for example, be
coupled between a base shim end 26 of the shim 24 and a cable end 12 of the
connector body 6. The height and depth of the gasket groove 22, formed by
insertion of the coaxial cable 4 through the clamp ring 8, is dependent upon the
diameter of the coaxial cable 4, the height and depth of the gasket groove 22
increasing as the diameter of the coaxial cable 4 decreases and decreasing as
the diameter of the coaxial cable 4 increases. Thus, the degree of advancement
of the shim 24 into the gasket groove 22 is determined by the height and depth
and the gasket groove 22, which in turn, is proportional to the diameter of the
coaxial cable 4. When the connector body 6 and clamp ring 8 are brought

together for coupling, the shim 24 is driven into the gasket groove 22 by the
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connector body 6, displacing the radially inward protrusion 20 radially inward to

couple with the coaxial cable 4.

The gasket 18 may be molded within the inner diameter of the clamp ring 8.
Thereby, the gasket 18 has a dynamic sealing surface only along the inner
diameter directly against the outer diameter of the coaxial cable 4, as the molding
of the gasket 18 upon the inner diameter of the clamp ring 8 provides a
permanent seal between the inner diameter of the clamp ring 8 and the outer
diameter of the gasket 18. Alternatively, a previously formed gasket 18 may be
inserted into the inner diameter of the clamp ring 8, coupling the gasket flange 21

with the retention groove 19 of the clamp ring 8.

In a method for interconnection for the coaxial connector 2 according to the
embodiment of Figures 1-6, a pre-assembled coaxial connector 2 is provided
with the shim seated between the connector body 6 and the clamp ring 8 with the
gasket 18 seated in the inner diameter of the clamp ring bore. The end of the
coaxial cable 4 has a portion of the jacket 30 stripped to expose a desired portion
of the outer conductor 32. The coaxial cable 4 is inserted through the cable end
12 of the clamp ring 8 into the inner diameter of the clamp ring 8, thereby
bending the radially inward protrusion 20 toward a connector end 10 of the clamp
ring and forming an annular gasket groove 22 between a sidewall of the radially

inward protrusion 20 and a sidewall of the gasket 18.

10
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Once the coaxial cable 4 is inserted, as shown for example in Figures 1 and 2,
the clamp ring 8 may be further threaded towards the connector body 6 to finalize
the interconnection, as shown for example in Figures 3 and 4. As the clamp ring
8 is advanced toward the connector body 6, the grip ring 36 advances the shim
24 into the gasket groove 22, the tapered shim end 28 contacting and displacing
the radially inward protrusion 20 radially inward. Thereby, the radially inward
protrusion 20 is displaced radially inward to contact the coaxial cable 4, sealing

between the clamp ring 8 and an outer diameter of the coaxial cable 4.

Coupling the clamp ring 8 with the connector body 6 also displaces the grip ring
36 and the electrical contact 44 radially inward to contact the outer conductor 32,
the displacement being proportional to an outer diameter of the outer conductor
32. The displacement of the grip ring 36 and the electrical contact 44, while both
proportional to the diameter of the outer conductor 32, may be different
depending upon the angle applied to the respective ramp surface 46 and tapered
shim end 28. For example, because a compression characteristic of the
electrical contact 44 may be higher than that of material of the gasket 18, the
ramp surface 46 may have a larger angle than that applied to the tapered shim

end 28.

For the coaxial connector 2 of the alternative exemplary embodiment of Figures 7

and 8, the outer conductor 32 may be manually flared to produce the flared

portion after placing the coupling ring 8 and the shim 24 over the end of the

11
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coaxial cable 4 or alternatively integral flaring surfaces may be formed on the

connector body and/or insulators supporting the inner contact.

One skilled in the art will appreciate that, because the contact between the
tapered shim end 28 and the radially inward protrusion 20 is a direct
circumferential contact, the radially inward bias created and quality of the
environmental seal created thereby is both largely independent from the elastic
qualities of the gasket 28 material and capable of adapting to a increased range
of coaxial cable 4 outer diameters. In the case of the insertion coupling
embodiment of Figures 1-6, the adaptation to the increased range of coaxial
cable 4 outer diameters includes the mechanical and electrical interconnection, in
addition to the environmental seal, each configurable by adapting the respective
tapered and/or wedge surfaces driving these elements according to an elasticity

and or compressibility characteristic of each.

Although the invention has been demonstrated with respect to coaxial cable 4
with a smooth outer conductor, one skilled in the art will also appreciate that the
invention may be similarly applied to coaxial cable 4 with a corrugated outer
conductor, such as an annular or helical corrugated outer conductor. The coaxial
cable outer diameter variability enabled by the invention may be applied with
respect to a single coaxial connector configuration usable upon a range of similar

coaxial cables 4 that have either a smooth outer conductor or a corrugated outer

12
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conductor, significantly increasing the versatility of a single coaxial connector

configuration.

Table of Parts

2 coaxial connector
4 coaxial cable

6 connector body

8 clamp ring

10 connector end

12 cable end

14 thread

16 bore

18 gasket

19 retention groove
20 radially inward protrusion
21 gasket flange

22 gasket groove

24 shim

26 base shim end
28 tapered shim end
30 jacket

32 outer conductor
34 insulator

13
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36 grip ring

38 grip surface

40 wedge surface
44 electrical contact
46 ramp surface

48 flared portion

Where in the foregoing description reference has been made to ratios, integers
or components having known equivalents then such equivalents are herein

incorporated as if individually set forth.

While the present invention has been illustrated by the description of the
embodiments thereof, and while the embodiments have been described in
considerable detall, it is not the intention of the applicant to restrict or in any way
limit the scope of the appended claims to such detail. Additional advantages and
modifications will readily appear to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the specific detalils,
representative apparatus, methods, and illustrative examples shown and
described. Accordingly, departures may be made from such details without
departure from the spirit or scope of applicant’s general inventive concept.
Further, it is to be appreciated that improvements and/or modifications may be
made thereto without departing from the scope or spirit of the present invention

as defined by the following claims.

14
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Claims

We claim:

1.

A coaxial connector for interconnection with a coaxial cable, the coaxial
connector comprising:

a connector body;

a clamp ring dimensioned to couple with a cable end of the connector body;
the clamp ring and the connector body provided with a bore along a
longitudinal axis therethrough;

a gasket provided with a radially inward protrusion; the gasket coupled to an
inner diameter of the clamp ring;

an outer diameter sidewall of the radially inward protrusion and an inner
diameter sidewall of the gasket forming an annular gasket groove open to a
connector end of the clamp ring; and

an annular shim seated within the bore; the shim contacting the gasket
groove, biasing the radially inward protrusion radially inward, as the clamp

ring is advanced toward the connector body along the longitudinal axis.

The coaxial connector of claim 1, wherein the shim is provided with a tapered

shim end; the tapered shim end tapering from a first inner diameter to a

greater second inner diameter at a cable end of the shim.

15
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3. The coaxial connector of claim 2, wherein the tapered shim end biases the
radially inward protrusion against an outer diameter of an outer conductor of

the coaxial cable when the shim is seated within the gasket groove.

4. The coaxial connector of claim 1, wherein the connector body and the clamp
ring are coupled to each other by a thread; and
the shim is advanced axially toward the gasket groove as the connector body

and the clamp ring are threaded together.

5. The coaxial connector of claim 1, wherein the gasket has a sealed surface
between the gasket and the inner diameter of the clamp ring and a dynamic

surface between the gasket and an outer conductor of the coaxial cable.

6. The coaxial connector of claim 1, wherein a flared portion of an outer
conductor of the coaxial cable is coupled between a connector end of the

shim and a cable end of the connector body.

7. The coaxial connector of claim 1, further including a grip ring retained within
the bore, an inner diameter of the grip ring provided with a grip surface, an
outer diameter of the grip ring abutting a wedge surface of the clamp ring;
the wedge surface provided with a taper between a maximum diameter
proximate the connector end and a minimum diameter proximate the cable

end;

16
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the grip surface dimensioned to receive the outer conductor from the cable
end therethrough and couple with an outer diameter of the outer conductor;
and

the shim positioned between the grip ring and the gasket.

8. The coaxial connector of claim 7, wherein a base shim end of the shim abuts

a cable end of the grip ring.

9. The coaxial connector of claim 7, wherein advancing the clamp ring axially
toward the connector body displaces the grip ring radially inward to contact
the outer conductor; and
a displacement of the grip ring along the longitudinal axis is proportional to an

outer diameter of the outer conductor.

10. The coaxial connector of claim 7, further including an electrical contact
retained within the bore;
an inner diameter of the electrical contact coupled with an outer diameter of
the outer conductor; and
a ramp surface coupled with the electrical contact, the ramp surface driving
the electrical contact radially inward proportional to a position of the clamp

ring along the longitudinal axis.

17
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11.The coaxial connector of claim 10, wherein the ramp surface is a portion of

the clamp ring proximate the connector end of the clamp ring.

12.The coaxial connector of claim 10, wherein the electrical contact is a helical

coil spring.

13.The coaxial connector of claim 10, wherein advancing the clamp ring axially
toward the connector body displaces the grip ring and the electrical contact
radially inward to contact the outer conductor; and
the displacement of the grip ring and the electrical contact is proportional to

an outer diameter of the outer conductor.

14. A method for interconnecting a coaxial connector with a coaxial cable,
comprising the steps of:
inserting the coaxial cable through a cable end of a clamp ring, thereby
bending a radially inward protrusion of a gasket seated within the clamp ring
toward a connector end of the clamp ring to form an annular gasket groove
between a sidewall of the radially inward protrusion and a sidewall of the
gasket;
advancing the clamp ring towards a connector body, thereby driving an
annular shim seated between the connector body and the gasket into the
gasket groove, the shim displacing the radially inward protrusion radially

inward.

18



WO 2012/166351 PCT/US2012/037960

15.The method of claim 14, wherein a base shim end of the shim clamps a flared
leading edge of an outer conductor of the coaxial cable against a cable end of

the connector body.

16. The method of claim 14, wherein the radially inward protrusion is displaced
radially inward to contact the coaxial cable, sealing between the clamp ring

and an outer diameter of the coaxial cable.

17.The method of claim 14, wherein the connector body and the clamp ring are
provided with a thread; and
the advance of the clamp ring towards the connector body is provided by

threading together the clamp ring and the connector body.

18.The method of claim 14, wherein a grip ring is seated between the connector
body and the shim, the grip ring driven radial inward against an outer
conductor of the coaxial cable and abuting a base shim end of the shim when

the clamp ring is coupled with the connector body.

19.The method of claim 18, wherein the coupling of the clamp ring with the

connector body displaces the grip ring radially inward to contact the outer

conductor; and

19
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an axial displacement of the grip ring towards the gasket is proportional to an

outer diameter of the outer conductor.

20.The method of claim 18, further including an electrical contact;
the coupling of the clamp ring with the connector body displacing the grip ring
and the electrical contact radially inward to contact an outer conductor of the
coaxial cable; and wherein
the displacement of the grip ring and the electrical contact is proportional to

an outer diameter of the outer conductor.

20
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