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ABSTRACT OF THE DISCLOSURE

The present invention is a connector for connecting a coaxial cable to a device.
The coaxial cable generally has a center conductor, an outer conductdr, and a cable
jacket. The connector includes a first portion and a second portion that are configured
to be removably connected while providing both an electrical and mechanical
connection between the front nut and back nut assemblies. The connector includes a
ferrule having a split tubular body with first zind second portions conﬁgured to
cooperate with two pairs of cooperating biasing rings so that the first pair of biasing
rings radially comfaress the first 'portion about the outer conductor while the second

pair of biasing rings radially compress the second portion about the cable jacket.
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CONNECTOR FOR HARD-LINE COAXIAL CABLE

FIELD OF THE INVENTION

The present invention relates to electrical connectors and more particularly to

axially compressible connectors for hard-line or semi-rigid coaxial cables

DESCRIPTION OF PRIOR ART

Coaxial cables are commonly used in the cable television industry to carry
cable TV signals to television sets in homes, businesses, and other locations. A hard-
line coaxial cable may be used to carry the signals in distribution systems exterior to
these locations and a flexible coaxial cable is then often used to carry the signals to
the interior of these locations. Hard-line or semi-rigid coaxial cable 1s also used

where a high degree of radio-frequency shielding is required.

The hard-line cable includes a solid wire core or inner conductor, typically of

copper or copper-clad aluminum, a foam-hike dielectric surrounds the core and a solid
tubular outer conductor encases the dielectric. The outer conductor 1s usually made of
copper or aluminum. The dielectric material or insulation separates the inner and
outer conductors. The outer conductor is covered with a cable jacket or sheath

usually made of insulative plastic to provide protection against corrosion and

weatherng.

One type of connector for semi-rigid coaxial cables includes threaded cable

connectors. These connectors generally include two or three assemblies which are
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rotatably connected to provide uniform compression to the coaxial cable. See, e.g.,

U.S. Patent Nos. 5,352,134 and 6,019,636.

Another type of connector for semi-rigid coaxial cables includes direct solder
attachment of the connector to the outer conductor of the cable. See, for example,
U.S Patent Nos. 4,921,447 and 5,232,377. The solder attachment provides, in part,

mechanical attachment of the connector to the outer conductor. Such direct solder

~ attachment, however, has often been a production problem because of the complex

equipment required for soldering and the difficulty in operating complex equipment.

Another type of cable connector for hard-line cable employs radial
compression crimping to electricélly and mechaniéally connect parts of the connector
to the cable. Typically, a sleeve within the connector 1s compressed by a cr—imping
tool. The sleeve may have slots, flutes, threads and the like to assist in the mechanical
connection between the sleeve and the outer conductor of the cable. See, for example,
U.S. Patent Nos. 4,408.821; 4,469,390; 5,120,260 and 6,042.422. The radial
crimping, however, often does not apply compressive force evenly to the outer
conductor or alternatively to outer tubular jacket of the outer connector. Such uneven
compression can form channels for infiltration of moisture into the coaxial cable

connection and consequently leading to the degradation of the signal carried by the

cable.

Another type of cable connector for hard-line cable employs\axial
compression crimping to electrically and mechanically connect parts of the connector
to the cable. U.S. Patent Nos. 4,408,821 and 4,452,503 disclose a connector including
a grooved tubular sleeve that radially compresses a grip ring upon axial compression
of the connector. The grip ring has spline fingers that furrow into the outer conductor
and longitudinal slots that interlock with the outer conductor. Such an arrangement
does, however, mechanically deform the outer conductor which can lead to signal
loss. Furthermore, the design does not adequately guard against moisture from
entering the connector because the entire circumferential surface of the outer

conductor is not necessarily engaged with the gnp nng. An attempt to provide a
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better sealing mechanism in related application, U.S. Patent No. 4,540,231, employed

glue to provide a seal. The use of glue, however, further complicated the installation

and construction of such a connector.

U.S. Patent Nos. 4,596,434 and' 4,668,043 disclose a tubular housing with
interior teeth which is radially compressed by a bushing upon axial compression of
the connector which forces a coupling nut onto the bushing. The teeth furrow into the

outer conductor to provide a mechanical and electrical connection thereat. The

‘bushing may also contain an o-ring which acts as a seal between the bushing and the

outer conductor. Such designs, however, still require significant mechanical

deformation of the outer conductor which can lead to signal loss.

U.S. Patent No. 4,834,676 discloses a ferrule with interior barbs and a
longitudinal slot. The barbs deform the outer conductor upon compression of the
ferrule by a tool to axially compress the connector. This design depends upon the
longitudinal slot being substantially closed after compression of the ferrule to provide

a seal for the connector. Such a design, however, 1s not effective against moisture

leakage.

U.S. Patent No. 6,331,123 discloses a connector of that provides an
environmentally sealed connector for terminating a coaxial cable. The connector is a
quick connect device which closes upon axial compression of the connector. The
connector is useful with hard-line or semi-rigid coaxial cables having an outer

deformable cable jacket.
SUMMARY OF THE INVENTION

The present invention 1s a hard-line or semi-nigid coaxial cable end connector.
The connector allows the cable to be terminated to a cable system termination device,
box or the like. The coaxial cable generally has a center conductor, an outer

conductor, and a cable jacket. The connector includes a front nut assembly and a

back nut assembly that are configured to be removably connected while providing

3
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both an electrical and mechanical connection between the front nut and back nut

assemblies.

The front nut assembly includes an entry body housing and a pin terminal. The
entry body housing 1s formed of an electrically conductive material with an axial bore
and a first end that is configured to be removably connected to the device. The pin
terminal is formed of an electrically conductive material and is supported within the
axial bore of the entry body housing substantially along an axis defined by the center
conductor. The first end of the pin terminal communicates with the device and the

second end 1s configured to form an electrical connection with the center conductor.

The back nut assembly includes a clamp nut housing and a compression
subassembly, which generally includes a holder sleeve, a tubular insert, and a tubular
ferrule. The clamp nut housing i1s formed of an'e;(_lect:rically conductive material with
an axial bore. The ﬁrst end of the clamp nut housing is configured to be removably
connected to the second end of the entry body housing while the second end receives
the coaxial cable. The holder sleeve is formed of an -eiectrically conductive material
having an exterior surface configured to be slidingly received within the axial bore of

the clamp nut housing. The interior surface of the holder sleeve has a first biasing

ring located between the first end and second end and a second biasing ring located at

substantially the second end. The tubular insert is formed of a dielectric material

defined by an outside diameter and an inside diameter. The outside diameter is

dimensioned so that the tubular insert is slidingly received by the inner surface of the

outer conductor and the inside diameter is dimensioned so that the insert provides a

passageway to receive the center conductor of a properly prepared cable after the
cable dielectric has been substantially removed. The tubular ferrule is formed of an
electrically conductive material and is split to form a gap.' The mner surface of the
ferfule 1s formed with a first portion at the first end conﬁgumd to closely receive the
outer conductor and a second portion at the second end configured to closely receive
the cable jacket. The outer surface of the ferrule is formed with a third biasing ring

located around the first portion and a fourth biasing located adjacent to the second

portion.
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When the clamp nut housing is connected to the entry body housing, the pin-
terminal electrically couples the center conductor and the entry body housing 1s
translated along the axis of the center conductor to engage the holder sleeve to
translate the holder towards the second end of the clamp nut hqusing. The first
biasing ring engages the third biasing ring to radially compress the first portion of the
ferrule about the outer conductor while the second biasing ring engages the fourth
biasing ring to radially compress the second portion of the ferrule about the cable -

jacket.

For a better understanding of the present invention, reference 1s made to the
following description to be taken in conjunction with the accompanying drawings and

its scope will be pointed out in the appénded claims.
BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1 is a perspective view of a first embodiment of a connector in

accordance with the present invention;

Figure 2 is a partially exploded perspective view of the connector shown 1n

Figure 1 showing a front nut assembly sepa:rated from a baék nut assembly;

Figure 3 i1s an exploded perspective view of the front nut assembly of the

connector shown in Figure 2;

Figure 4 1s an exploded perspective view of the back nut assembly of the

connector shown 1n Figure 2;

Figure 5 1s a cross-sectional view of the front nut assembly of the connector

shown in Figure 2;
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Figure 6 1s a cross-sectional view of the back nut assembly of the connector

shown 1n Figure 2;

Figure 7 is a cross-sectional view of the connector shown in Figure 1; and

" Figure 8 is a rear perspective view of the front nut assembly showing the rim

face of the entry body housing.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT OF THE INVENTION

Referring to Figures 1 and 2, a connector 20 in accordance with the present
invention 1s depicted. The connector 20 is for hard-line or semi-rigid coaxial cables.
The connector 20 includes a front nut assembly 22 and a back nut assembly 24 that
are configured to be removably connected while providing both an electrical and

mechanical connection between the front nut and back nut assemblies 22, 24.

- Referring now to Figures 1 and 7, a coaxial cable 26 is inserted into the back
nut assembly 24 of the connector 20. Coaxial cables 26 generally include a solid
center conductor 28 capable for providing electrical signals there through. Center
conductor 28 1s fypiéally formed from a conductive metal, such as copper, copper clad
aluminum, copper clad steel and the like. Surrounding the cable center conductor 28
is a cable dielectric 30 which insulates the cable center conductor 28 to minimize
signal loss. The cable dielectric 30 also maintains a spacing between the cable center
conductor 28 and a cable outer conductor or shield 32. The cable dielectric 30 is
often a plastic matenal, such as a polyethylene, a fluorinated plastic material, such as
a polyethylene or a polytetrafluoroethylene, a fiberglass braid and the like. The cable
shield or outer conductor 32 1s typically made of metal, such as aluminum or steel,
and 1s often extruded to form a hollow tubular structure with a solid wall having a
smooth exterior surface. An insulative cable jacket 34 surrounds the cable outer

conductor 30 to further seal the coaxial cable 26 and is typically made of plastic, such
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as polyvinylchloride, polyethylene, polyurethane, polytetrafluoroethylene and the
like.

Referring again to Figures 1 through 7, the structure of the connector 20
includes a plurality of components generally having a coaxially configuration about
an axis defined by the center conductor 28 of the coaxial cable 26. In describing the
structure of the connector 20 and the individual components therein, the terms “first
end” and “second end” refer to the left and right hand side of the connector 20 and the
components thereof, respectively, as shown in Figures 1 through 7, and the axis of the
connector refers to the axis generally defined by the center conductor 28. The left and
right hand side of Figures 1, 2 and 7 are selected so that the front nut assembly 22 is
on the left hand side and the back nut assembly 24 is on the right hand.

Reterring now to Figure 5, the front nut assembly 22 includes an entry body
housing 14, a terminal support 1, and a pin terminal 7. The entry body housing 14 is
formed with an axial bore 36 configured to cooperate with the terminal support 1 and
1s made from an electrically conductive material such as aluminum, brass or the like.
The entry body housing 14 is formed with a rim 44 at its second end, and 1is
preferably formed with a first threaded portion 38 at 1ts first end and a second
threaded portion 40 adjacent to its second end as shown in Figure 3. The first

threaded portion 38 1s configured to cooperate with devices located in the field that

‘receive the first end of the pin terminal 7. The second threaded portion 40 is

configured to cooperate with a third threaded portion 42 of the back nut assembly 24
as discussed below. The entry body housing 14 is configured to support an entry
body O-ring 2 at the first threaded portion 38 to improve the seal that is made with a
device. A portion 39 of the exterior perimeter of the entry body housing 14 1s
provided with a hexagonal shape to accommodate the use of tools during installation.
The nm 44 includes a nm face 96 that cooperates with the holder sleeve 12 as -
described below. Preferably the rim face 96 is configured to interlocﬁk with the back
nut first-end face 98 of the holder sleeve 12. The rim face 96 can be formed as a
radial knurl as shown in Figure 8. Preferably the radial knurl has 32 threads per inch
and 1s .01 inch deep.
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The terminal support 1 1s made from a dielectﬁc material such as plastic and
supports the pin terminal 7 substantially along the axis of the conn.ecto-r 20 as shown
in Figures 5 and 7. A plastic that 1s suitable for making the terminal support 1s
polyethérimide avallable from General Electric under the trade name Ultem 1000.
The terminal support 1 is preferably configured to support a terminal support o-ring 3
to improve the seal between the terminal support 1 and the entry body housing 14.
The pin terminal 7 is configured to form an electrical connection with the center

conductor 28 as shown 1n Figure 7. Preferably the diameter of the pin terminal 7 is

wider at the second end when compared to the first end, and the second end 1s formed

with a conductor bore 46 for cooperating with the center conductor 28 as shown 1n

Figure 7. Preferably, the pin terminal 7 1s cut at least once at the conductor bore 46

~ along the axis of the connector 20 to form pin-terminal fingers 48 as shown in Figure

3. The pin terminal fingers 48 are preferably formed with ridges 50 for improving the
electrical connection between the pin terminal 7 and center conductor 28. The rid ges
50 can be formed by making threads in the conductor bore 46. The inner diameter of
the conductor bore 46 1s preferably dimensioned to be larger than the diameter of the

center conductor 28 of the coaxial cable 26.

Referring to Figure 3 and 5, the front nut assembly 22 of the connector 20 also

includes a dust cap 6 and a closing collar 9. The dust cap 6 1s made from a dielectric

matenal such as plastic and 1s preferably located at the first end of the front nut

~ assembly 22 to provide a seal as well as additional support to the pin terminal 7. The

closing collar 9 is made from a dielectric matenal such as plasti_c, and 1s located at the

second end of the entry body housing 14 to support the second end of the pin terminal

~ 7 at the pin terminal fingers 48. The closing collar 9 includes a tubular body 82 and a

plurality of fins 84 arranged about the exterior perimeter of the tubular body 82 so
that a plane defined by each fin 84 intersects with the axis of the connector 20 as
shown in Figure 3. The first ‘end of the tubular body 32 receives the second end of the
pin terminal 7 and has an inner surface formed with a fifth ramped biasing ring 106 as
shown 1n Figure 5. The closing collar 9 1s secured 1n place by an anti-twist ring 8 and

a press ring 17 as shown in Figures 3 and 5.

8
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Referring again to Figures 3 and 5, the anti-twist ring 8 includes a washer
portion 86 and at least a pair of fingers 88 extending from the interior perimeter of the
washer portion 86. The ﬁngers 88 are confzgured to engage the side of a fin 84 to
substantially prevent the closing collar 9 from rotating. The anti-twist ring 8 is
preferably made from metal such as steel. The press ring 17 is preferably made from
a metal such as aluminum. The press ring 17 forms a friction fit with the entry body

housing 14 to secure the closing collar  and the anti-twist ring 8 therein.

Referring now to Figures 4 and 6, the back nut assembly 24 of the connector
20 mcludés a clamp nut housing 11 having an axial bore 52 and a compression
subassembly 18 rotatably supported within the axial bore 52. The compression
subassembly 18 generally includes an insert 10, a holder sleeve 12, and a ferrule 16
arranged in a coaxial relationship about the axis of the connector 20. 'Preferably the
back rmt assembly 24 includes a snap ring 15 for supporting the insei't 10 and holding
the holder sleeve 12 and the ferrule 16 within the clamp nut housing 11. The back nut
assembly 24 preferably also includes a holder ring 13 and a cable jacket o-ring 3 for
improving the seal between the clamp nut housing 11 and cable jacket 34. The holder
nng 13 1s preferably made from a metal such as brass or aluminum. The holder ring
13 1s a ring 90 having an annular recess 92 formed in its second end for receiving the

cable jacket o-ring 3 as shown in Figure 6.

Referring to Figures 1, 2,4, 6and 7, the clamp nut housing 111 1s formed with
an axial bore 52 configured to cooperate with the holder sleeve 12, the snap ring 15,
and the ferrule 16. The clamp nut housing 11 is made from an electrically conductive
material such as aluminum, brass or the like. The first end of the clamp nut housing
11 is formed with the third threaded portion 42 that cf00perates with the second
threaded portion 40 of the entry body housing 14 so that the two connector portions
may be threadedly coupled together. The diameter of the axial bore 52 at the second
end of the clamp nut housing 11 is dimensioned to cooperate with the outside
diameter'of the cable jacket 34 as shown in Figures 1 and 7. The axial bore 52 1S

preferably formed with an annular face 100 configured to cooperate with the second

9
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end of the holder nng 13. The clamp nut housing 11 is preferably formed with a
channel 56 adjacent to the third threaded portion 42 for cooperating with a ring 58 on
the extenor surface of the holder sleeve 12. The clamp nut housing 11 1s also
preferably forfned with an annular groove 102 adjacent to the first end of the holder
ring 13 for cooperating with a lip 104 formed on the second end of the ferrulel6. A
portion 54 of the exterior surface of the clamp nut housing 11 i provided with a
hexagonal shape to accommodate the use of tools during installation as shown in
Figure 1. The clarhp nut housing 11 1s configured to freely rotate with respect to the
holder sleeve 12, the snap ring 15, the ferrulel6, and the coaxial cable 26 pnor to

being connected to the entry body housing 14.

Referring to Figures 4, 6, and 7, the insert 10 includes a tubular body 60. The
msert 10 1s made from a dielectric matenal such as a plastic or the like;. A plastic that
is suitable for making the insert 10 1s polyetherimide available from General Electric
under the trade name Ultem 1000. The use of plastié helps to minimize signal phase
problems which can occur 1f the cable 1s not properly prepared and dielectric material
1s not completely removed from the outer conductor and a conductive insert is used.
The conductive insert provides an alternate signal path which 1s eliminated by the
plastic insert. The outside diameter of the tubular body 60 i1s dimensioned to
cooperate with the inner diameter of the outer conductor 32 as shown in Figures 6 and
7. Specifically, the inside diameter of the tubular body 60 is dimensioned to provide a
passageway 108 to receive the center conductor 28 after the cable has been prepared
for termination and the dielectric has been removed. Preferably, the inside diameter
of the tubular body 60 is dimensioned to be larger than the diameter of the coaxial
cable center conductor 28 to accommodate the possibility that remnants of the cable
dielectric 30 will not be completely removed during the preparation of the cable prior
to installation 1n the field. The insert 10 preferably includes a flange 62 located at the
first end of the tubular body 60 that 1s configured to form a friction fit in an annular -
recess 64 formed 1n the first end of the snap ring 15. Importantly, the insert 10 1s
provided with a shight taper from the second ehd to the first end with the second end
being smaller than the first end. This taper, although difficult to view from the

Figures, provides the features of improved loading of the conductor into the back nut

10
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assembly 24 as well as controlling where the pleat in the outer cable conductor 32 will

be located. In prior connectors, excessive pleating of the outer cable conductor 32

upon 1nstallation after tightening the two portions together makes removal and
reassembly difficult. The tapered insert 10 reduces the amount of cable pleating and |
minimizes the need to key up or align the pleat with the gap 81 in the ferrule 16
durihg a second 1nstallation of the cable. Thus, the tapered insert 10 provides a

distinct advantage over a non-tapered insert.

Referring now to Figures 4, 6, and 7, the holder sleeve 12 includes a sleeve 69
having an exterior surface configured to be received within the axial bore 52 of the
clamp nut housing 11. The holder sleeve 12 includes a first ramped biasing ring 70
and a second ramped biasing ring 72 located on an interior surface for cooperating
with a pair of biasing rings 74, 76 located on the outer surface of the ferrule 16. The
first biasing ring 70.1s preferably located between the first end and second end, and
the second biasing ring is located substantially at the second end. The holder sleeve
12 15 preferably made from an electrically conductive material such as aluminum or
brass. The holder sleeve 12 1s preferably formed with an annular channel 66 on the
interior surface at the first end for cooperating with an annular key 68 on the outside
surface of the snap ring 15. The holder sleeve 12 includes a face 98 at the firstend

that cooperates with the rim face 96 as described below. The first end face 98 is

“configured to interlock with the rim face 96 of the entry body housing 14. The first

end face 98 1s preferably formed as a radial knurl as shown iri Figure 4 . In the
preferred embodiment, the fadial knurl has 32 threads per inch and is .01 inch deep.

Referring again to Figures 4, 6, and 7, the ferrule 16 includes a split tube 73
formed with a third ramped biasing ring 74 and a fourth ramped biasing ring 76
located on the outer surface. The inner surface includes a first porﬁon 78 configured
to make both a mechanical and electrical connection with the outer cable Condﬁctor
32 and a second portion 80 configured to engage the cable jacket 34 as shown in -
Figure 7. The third biasing ring 74 is located around the first portion 78 and the
fourth biasing ring 76 1s preferably located adjacent to the second portion 80. The |
third and fourth biasing rings 74, 76 are preferably formed as conical segments. The

11



10

15

20

25

30

CA 02428893 2003-05-16

conical segments are defined by first and second radii measured from the axis defined
by the center conductor 28 at the respe‘ctive first and second ends of the biasing ring
74, °76. The third and fourth biasing rings 74, 76 are configured so that the second
radrus 1s larger than the first radius. The interior diameters at both the first and
second portions 78, 80 are dimensioned to allow a coaxial cable end prepared as
described below to be inserted with substantially no resistance while the entry body
housing 14 1s not attached to the clamp nut housing 11. Preferably the inner surface is
formed with a plurality of teeth at both the first and second portions 78, 80 for biting
into the coaxial cable 26 to improve the connection. The plurality of teeth can be
formed as' an internal thread. The split tube 73 includes gap 81 to allow the diameter

of the ferrule to be reduced more easily while being connected to the entry body

‘housing 14. The ferrule 16 is made from an electrically conductive material such as

aluminum or brass.

Referring now to Figures 2, 5, 6, and 7, the operation and installation of the
connector 20 will now be described. Initially the end of the coaxial cable 26 that is to
be nserted into the second end of the clamp nut housing 11 is prepared. As shown 1n
Figure 7, cable preparation entails removing about .75 inch {1 9.05 mm.) df cable
dielectric 30, outer cable conductor 32 and cable jacket 34 to expose the portion 94 of
the center conductor 28 that will engage the pin-terminal fingers 48. In addition,
about 1.25 inches (31.75 mm.) of the cable dielectric 30 is removed from within the
outer cable conductor 32 to provide clearance for the installation of the insert 10, and
about .5 inch (12.70 mm.) of cable jacket 34 is removed to make an electrical
connection with the first thfeaded portion 78 of the ferrule 16. After the cable end is
prepared, it 1s inserted into the clamp nut housing 11 to the position shown in Figure 7
so that the portion 94 of the center conductor 28 that engages the pin-terminal fingers
48 does not extend past the first end of the clamp nut housing 11, i.e. the center

conductor 28 1s substantially aligned with or below a surface of the first end of the

clamp nut housing 11.

The clamp nut housing 11 is next rotated with respect to the entry body

housing 14 to translate the front nut and back nut assemblies 22, 24 together along the

12
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axis of the connector 20. The clamp nut housing 11 is cohﬁgured to be capable of
being rotated with respect to the entry body housing 14 and coaxial cable 26 to allow
the cable 26 to be installed without the .need for rotating the cable 26. As the front nut
and back nut assemblies 22, 24 are translated together, the portion 94 of the center
5  conductor 28 begins to enter the bore 46 of the pin terminal 7 In addition, the rim 44
of the entry body housingl4 engages the first end 98 of the holder sleeve 12 of the
compression subassembly 18 to translate the holder sleeve 12 towards the second end
of the clamp nut housing 11. The interlocking mating surfaces of the rim face 96 and
‘the first end face 98 cooperate to limit the amount of rotation between the holder
10 sleeve 12 and entry body housing 14. The translation of the holder sleeve 12 causes
the ramps of the biasing rings 70, 72 of the holder sleeve to engage the ramps of the
biasing rings 74, 76 of the ferrule 16 resulting in a radial compression of the ferrule.
16. The radial compression of the ferrule 16 reduces the overall diameter of the
ferrule 16 and reduces gap 81 so that the first threaded portion 78 bites down on the
15  exposed portion of the outer cable conductor 32 and the second threaded portion 80
bites down bn the cable jacket 34. Further, the second end of the ferrule 16 biases the
holder ning 13 and the o-ring 3 against the annular face 100 of the clamp nut housing
11 so that the o-ring seals 3 the clamp nut housing 11 with respect to the cable jacket
34. Once the o-ring 3 1s compressed so that the holder ring 13 contacts the annular
20 face 100 of the clamp nut housing 11, the holder ring 13 stops further axial translation
 of the ferrule 16, and the further translation of the holder éleeve 12 results in
additional .reduction of the gap 81 of the ferrule 16. In addition, the first end 6f the
tubular mnsert 10 engages the second end of the closing collar 9 after the rim 44
engages the first end 98 to translate the closing collar 9 towards the first end of the
25  entry body housing 14 so that the fifth ramped biasing ring 106 engéges the second
_end of the pin terminal 7 to radially compress the pin-terminal fingers 48 about thé

center conductor 28 to make both an electrical and mechanical connection.
Thus, while there have been described what are presently believed to be the

30  preferred embodiments of the invention, those skilled in the art will realize that

changes and modifications may be made thereto without departing from the spirit of

13
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the mvention, and 1s intended to claim all such changes and modifications as fall

within the true scope of the invention.
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WHAT IS CLAIMED IS:

1. A connector for connecting a coaxial cable to a device, the coaxial cable
having a center conductor, an outer conductor, and a cable jacket, said connector
comprising:

an entry body housing formed of an electrically conductive material with an
axial bore therethrough, a first end of said entry body housing configured to be
removably connected to the device and a second end opposite the first end,;

a pin terminal formed of an electrically conductive material and being
supported within said axial bore substantially along a longitudinal central axis thereof,
a first end of said pin terminal communicating with the device, and a second end of
said pin terminal configured to form an electrical connection with the coaxial cable
center conductor;

a clamp nut housing formed of an electrically conductive material with an
axial bore therethrough, a first end of said clamp nut housing configured to be
removably connected to said second end of said entry body housing, and a second end
of said clamp nut housing receiving the coaxial cable;

a holder sleeve formed of an electrically conductive material having a first
end, a second end, an exterior surface, and an interior surface, said exterior surface

configured to be slidingly received within said axial bore of said clamp nut housing,

said interior surface including first and second ramped biasing rings;

a tubular insert formed of a dielectric material defined by an outside diameter
and an inside diameter, said outside diameter being dimensioned so that an outer
conductor of a prepared coaxial cable can slide over the outside diameter of the insert
and said inside diameter is dimensioned so that said insert provides a passageway to
receive the center conductor of a prepared coaxial cable; and

a tubular ferrule formed of an electrically conductive material having a first
end, a second end, an outer surface, and an inner surface, said tubular ferrule being
split to form a gap, said inner surface being formed with a first portion at said first end
configured to closely receive the outer conductor positioned over said insert and a
second portion at said second end configured to closely receive the cable jacket of a

prepared coaxial cable, said outer surface being formed with a third ramped biasing
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ring located around said first portion and a fourth ramped biasing ring located around
said second portion,

wherein upon connection of said clamp nut housing to said entry body
housing, said second end of said pin terminal electrically couples to the center
conductor and said second end of said entry body housing is longitudinally translated
to engage said first end of said holder sleeve, and wherein upon coupling of the entry
body housing to the clamp nut housing said first ramped biasing ring engages said
third ramped biasing ring to radially compress said first portion about the outer
conductor, said second ramped biasing ring engages said fourth ramped biasing ring
to radially compress said second portion about the cable jacket of a prepared coaxial

cable.

2. The connector as defined in Claim 1, further comprising a terminal support
formed of a dielectric material for supporting the pin terminal within said axial bore

of said entry body housing.

3. The connector as defined in Claim 1, wherein said entry body housing
includes an external thread and said clamp nut housing includes a mating internal
thread whereby said clamp nut housing rotates about an inserted, prepared coaxial

cable upon coupling of said clamp nut housing to said entry body housing.

4. The connector as defined in Claim 1, wherein said second end of said entry
body housing has a rim face and said first end of said holder sleeve includes a first
end face; and

said rim face and said first end face are formed with cooperating interlocking
surfaces to limit rotation therebetween upon connection/disconnection of said clamp

nut housing and entry body housing.

5. The connector as defined in Claim 4, wherein said interlocking surfaces

comprise a radial knurl.
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6. The connector as defined in Claim 1, wherein said first portion of said ferrule

1s formed with a first plurality of teeth for biting the outer conductor.

7. The connector as defined in Claim 6, wherein said second portion of said

ferrule 1s formed with a second plurality of teeth for biting the cable jacket.

8. The connector as defined in Claim 6, wherein said first and second plurality of

teeth comprise an internal thread.

0. The connector as defined in Claim 1, wherein said third ramped biasing ring
comprises a conical segment defined by a first radius at said first end of said third
ramped biasing ring and a second radius at said second end of said third ramped

biasing ring which i1s larger than said first radius.

10.  The connector as defined in Claim 9, wherein said fourth ramped biasing ring
comprises a conical segment defined by a first radius at said first end of said fourth
ramped biasing ring and a second radius at said second end of said fourth ramped

biasing ring which 1s larger than said first radius.

11.  The connector as defined in Claam 1, further comprising:

a snap ring including a first end formed with an annular recess and an outside
surface having an annular key;

wherein said tubular insert includes a flange at said first end that is received by
said annular recess of said snap ring; and

said holder sleeve includes an annular channel which cooperates with said

annular key.

12.  The connector as defined in Claim 1, further comprising:
a holder ring having an inside diameter dimensioned to shidingly receive the
cable jacket, a first end of said holder ring being adjacent to said second end of said

tubular ferrule, a second end of said holder ring being formed with an annular recess
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about said inside diameter and adjacent to said annular face of said clamp nut
housing; and

an o-ring located within said annular recess of said holder ring,

wherein upon connection of said clamp nut housing to said entry body
housing, said second end of said ferrule biases said holder ning and said o-ring against
said annular face of said clamp nut housing so that said o-ring seals said clamp nut

housing with respect to the cable jacket.

13.  The connector as defined in Claim 1, further comprising:

a closing collar formed of a dielectric matenal having a tubular body having
an inner surface formed with a fifth ramped biasing ring, a first end of said closing
collar receiving said second end of said pin terminal and a second end opposite the
first end,

wherein said second end of said pin terminal includes a conductor bore for
receiving the center conductor, said conductor bore being defined by a plurality of
pin-terminal fingers and having a diameter which is larger than the diameter of the
center conductor,

wherein upon connection of said clamp nut housing to said entry body
housing, said first end of said tubular insert engages said second end of said closing
collar so that said fifth ramped biasing ring engages said second end of said pin

terminal to radially compress said pin-terminal fingers about the center conductor.

14,  The connector as defined in Claim 1, wherein said first ramped biasing ring is
located between said first end and second end of said holder sleeve; and
said second biasing ring is located substantially at said second end of said

holder sleeve.
15. A connector for connecting a coaxial cable to a device, the coaxial cable

having a center conductor, an outer conductor, and a cable jacket, said connector

comprising:
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a front nut assembly compnsing:

an entry body housing formed of an electrically conductive material
with an axial bore therethrough, a first end of said entry body housing
configured to be removably connected to the device and a second end of said
entry body housing having a rim face; and

a pin terminal formed of an electrically conductive materal and being
supported within said axial bore substantially along a longitudinal central axis
thereof, a first end of said pin terminal communicating with the device, and a
second end of said pin terminal configured to form an electrical connection
with the center conductor of a prepared coaxial cable;

a backnut assembly comprising:

a clamp nut housing formed of an electrically conductive matenal
including an axial bore therethrough, a first end of said clamp nut housing
configured to be removably connected to said second end of said entry body
housing, and a second end of said clamp nut housing receiving a prepared
coaxial cable; and

a compression subassembly having an end face and being rotatably
supported within said axial bore of said clamp nut housing for forming both an
electrical and mechanical connection to the outer conductor of a prepared
coaxial cable; and

wherein said rim face and said end face of the compression
subassembly are formed with cooperating interlocking surfaces to limit
rotation between said entry body housing, said compression subassembly, and
the prepared coaxial cable while rotating said clamp nut housing relative to
said entry body housing to connect said front nut assembly to said back nut

assembly.
16.  The connector as defined in Claim 15, further comprising a terminal support

formed of a dielectric material for supporting the pin terminal within said axial bore

of said entry body housing.
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The connector as defined in Claim 16, wherein said interlocking surfaces

comprise a radial knurl.

18.

A coaxial cable connector comprising:
a front nut assembly including:

an entry body housing formed of an electrically conductive materal
having an axial bore therethrough, a first end configured to removably
terminate a coaxial cable in said connector to a device, and a second end
opposite said first end; and

a pin terminal formed of an electnically conductive matenal and being
supported within said axial bore substantially along a longitudinal central axis
thereof, a first end of said pin terminal communicating with the device, and a
second end of said pin terminal configured to form an electrical connection
with the center conductor of a prepared coaxial cable inserted into said
connector;

a backnut assembly including:

a clamp nut housing formed of an electrically conductive matenal
including an axial bore therethrough, a first end of said clamp nut housing
configured to be removably connected to said second end of said entry body
housing, and a second end of said clamp nut housing receiving a prepared to
coaxial cable; and

a compression subassembly having a tubular insert and being rotatably
supported within said axial bore of said clamp nut housing for forming both an
electrical and mechanical connection to the outer conductor of a prepared
coaxial cable, said tubular being formed of a dielectric matenal and tapered
from a first end to a second end whereby an outside diameter of said insert 1s
smaller at said second end than said first end, the outside diameter of said
tubular insert being dimensioned to slidingly receive the outer conductor of a
prepared coaxial cable, said inside diameter of the tubular insert dimensioned
to provide a passageway to receive the center conductor of a prepared coaxial

cable removed; and
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wherein said tapered tubular insert of said compression subassembly
directs formation of a pleat in the coaxial cable outer conductor towards said
second end of said clamp nut housing when the front nut assembly and

backnut assembly are connected together.

19.  The connector as defined in Claim 18, further comprising a terminal support
formed of a dielectric material for supporting the pin terminal within said axial bore

of said entry body housing.

20.  The connector as defined in Claim 18, wherein said second end of said entry
body housing has a rim face and said compression subassembly has an end face; and
said rim face and said end face are formed with cooperating interlocking
surfaces to limit rotation between said entry body housing, said compression
subassembly, and the prepared coaxial cable while rotating said clamp nut housing
relative to said entry body housing to connect said front nut assembly to said back nut

assembly.
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