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COMPRESSION CONNECTOR

BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to coaxial cable connectors and, more
particularly to cable connectors configured to provide reliable conductive coupling to the

conductive elements of a coaxial cable.

SUMMARY OF THE INVENTION

[0002] Generally, the present invention relates to the provision of a coaxial cable connector
that includes a clamping mechanism for compressing a center contact about an end portion of
a center conductor of a coaxial cable.

[0003] According to one embodiment of the present invention, a coaxial cable connector
assembly is provided wherein a center contact clamping mechanism of the connector
assembly is configured to cooperate with a cable adapter and a center contact of the connector
assembly such that movement of the clamping mechanism in the direction of the cable
adapter results in compression of the center contact about an end portion of the center
conductor of the coaxial cable and compression of the center contact about the center
conductor is independent of relative movement between the center contact and the center
conductor.

[0004] According to another embodiment of the present invention, the center contact
clamping mechanism comprises a compressive insulator and a conductive fitting configured
to conductively engage the outer conductor of the coaxial cable. A sleeve portion of the
center contact defines a tapered cross section and an inner diameter of the compressive
insulator is at least as large as the minimum outer diameter of the sleeve and is smaller than
the maximum outer diameter of the sleeve. .

[0005] According to yet another embodiment of the present invention, the conductive fitting

and the compressive insulator cooperate to define a reducible inner diameter. The reducible
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inner diameter decreases with movement of the fitting along the axis of the center contact in
the direction of the cable adapter.

[0006] According to a further embodiment of the present invention, the center contact
clamping mechanism includes a clamping sleeve in addition to an insulator and the
conductive fitting. The inner diameter of the clamping sleeve is smaller than the maximum
outer diameter of the tapered sleeve portion of the center contact. The clamping sleeve can be
urged over the sleeve portion to forcibly compress the sleeve portion about the center
conductor of the coaxial cable. For the purposes of describing and defining the present
invention, it is noted that the term “about” is recited herein to denote a relationship where one
element is positioned to engage the outer surface, or at least a portion of the outer surface of
another element, either directly or indirectly.

[0007] According to an additional embodiment of the present invention, a method of
electrically coupling a connector assembly according to the present invention to a coaxial
cable is provided.

[0008] Additional features and advantages of the invention will be set forth in the detailed
description which follows, and in part will be readily apparent to those skilled in the art from
that description or recognized by practicing the invention as described herein, including the
detailed description, the claims, as well as the appended drawings. For example, the
configuration of the connector is environmentally friendly in that it allows for secure,
solderless, lead-~free coupling of the cable conductors to the contacts of the connector.

[0009] It is to be understood that both the foregoing general description and the
following detailed description present embodiments of the invention, and are intended to
provide an overview or framework for understanding the nature and character of the invention
as it is claimed. The accompanying drawings are included to provide a further understanding
of the invention, and are incorporated in and constitute a part of this specification. The
drawings illustrate various embodiments of the invention and, together with the description,

serve to explain the principles and operations of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The following detailed description of specific embodiments of the present invention
can be best understood when read in conjunction with the following drawings, where like

structure is indicated with like reference numerals and in which:
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[0011] Fig. 1 is a partially assembled view of a connector assembly according to a first
embodiment of the present invention;

[0012] Fig. 2 is a more fully assembled illustration of the connector assembly of Fig. 1;
[0013] Fig. 3 is an assembled illustration of the connector assembly of Figs. 1 and 2;
{0014] Figs. 4A and 4B illustrate a center contact suitable for use in a connector assembly
according to the present invention;

[0015] Fig. 5 illustrates an alternative center contact suitable for use in a connector assembly
according to the present invention; |

{0016] Fig. 6 is a partially assembled view of a connector assembly according to another
embodiment of the present invention;

[0017] Fig. 7 is an assembled illustration of the connector assembly of Fig. 6;

10018] Fig. 8 is a partially assembled view of a connector assembly according to yet another
embodiment of the present invention;

[0019] Fig. 9 is an assembled illustration of the connector assembly of Fig. 8;

[0020] Figs. 10A and 10B illustrate a compressive insulator suitable for use in a connector
assembly according to the present invention;

[0021] Fig. 11 is a partially assembled view of a connector assembly according to an
additional embodiment of the present invention;

[0022] Fig. 12 is an assembled illustration of the connector assembly of Fig. 11;

[0623] Fig. 13 is a partially exploded view of a connector assembly according to a further
embodiment of the present invention; and

[0024] Fig. 14 is an assembled illustration of the connector assembly of Fig. 13.

DETAILED DESCRIPTION

[0025] Referring initially to Figs. 1-3, a connector assembly according to one embodiment of
the present invention is illustrated. Generally, connector assemblies according to the present
invention are configured to provide an electrically conductive coupling to a coaxial cable 10.
The design particulars of the coaxial cable 10 are beyond the scope of the present invention
and, for the purposes of describing and defining the present invention, it is sufficient to note
that the cable 10 comprises a center conductor 12, an outer conductor 14, and a dielectric 13 ‘

disposed there between.
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[0026] As will be described in further detail below, the connector assembly comprises a cable
adapter 20, a center contact 30, and a center contact clamping mechanism 40. The cable
adapter 20 is configured to surround the end portion 15 of the coaxial cable 10 and may
include a coupling nixt 25 that may be threaded and be configured, for example, to secure the
connector assembly to a threaded electrical terminal. The center contact 30 is configured to
engage the center conductor 12 of the coaxial cable 10 and define an electrically conductive
coupling thereto in the manner illustrated in Figs. 2 and 3. The center contact comprises a
conductive sleeve portion 32 that at least partially surrounds an end portion 16 of the center
conductor 12. The center contact clamping mechanism 40 is comprised of a conductive
fitting 42 and a compressive insulator 44. In the embodiment illustrated in Figs. 1-3, the
conductive fitting 42 is configured to engage the cable adapter 20, securing the clamping
mechanism 40 to the end portion 15 of the coaxial cable 10. Fig. 1 shows the adapter 20
mounted on the end portion 15 of the coaxial cable 10.

[0027) Comparing the partially assembled state of Fig. 2 with the fully assembled state of
Fig. 3, it is noted that the center contact clamping mechanism 40 is further configured to
cooperate with the cable adapter 20 and the center contact 30 such that movement of the
clamping mechanism 40 from the partially assembled state illustrated in Fig. 2 to the '
assembled state of Fig. 3, i.e., along a longitudinal axis 35 of the center contact 30 in the
direction of the cable adapter 20, results in compression of the center contact 30 about the end
portion 16 of the center conductor 12.

[0028] Typically, the center contact clamping mechanism 40 and the cable adapter 20 are
coﬁﬁgured to define a press-fit engagement. For example, the clamping mechanism 40 may
comprise a conductive fitting 42 including a ridged outer surface 43 defining an outside
diameter that is slightly larger than the inside diameter of a complementary inner surface 23
of the adapter 20. Particular embodiments of the present invention will require varying
degrees of securement associated with the press fit engagement of the conductive fitting 42
and the cable adapter 20. For example, it may be necessary to fashion the conductive fitting
42 and the adapter 20 such that a compression tool is required to fully engage the fitting 42
and the adapter 20. At a minimum, the degree of securement associated with the press fit
engagement of the conductive fitting 42 and the cable adapter 20 should be sufficient to
ensure the fitting and adapter remain engaged as the cable/connector assembly is removed

from the electrical terminal with which it is coupled. According to one embodiment of the
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present invention requiring tool-aided engagement of the fitting 42 and adapter 20, the
diameter of the ridged outer surface 43 is about 0.004 larger than the inside diameter of a
complementary inner surface 23 and the conductive fitting 42 and the adapter 20 are
fabricated from brass or another similar metal and may be plated with, for example, nickel-
tin, nickel, silver, chromate, white bronze, a copper-zinc-tin alloy, or any other suitable
conductive plating. '

[0029] The conductive fitting 42, the compressive insulator 44, the center contact 30, and the
adapter 20 may be formed of a variety of materials, it is noted that, at a minimum, significant
portions of the conductive fitting 42 and the center contact 30 will need to be formed of an
electrically conductive material. In addition, it may be preferable to fabricate the center
contact 30 from a relatively pliable conductive material to permit compression of the contact
30 about the center conductor 12 of the cable 10. It is also noted that the center contact 30
should also be characterized by a suitable degree of rigidity to allow it to effectively couple to
a c:orresponding contact of the conductive terminal to which it is to be coupled. For example,
the conductive fitting 42 may be a gold plated, nickel plated, or nickel-tin plated brass fitting.
The center contact 30 may also be a gold plated, nickel plated, or nickel-tin plated brass
conductor.

[0030] In the embodiment of Figs. 1-3, the conductive sleeve portion 32 of the center contact
30 is radially compressible and comprises a tapered section having an outer diameter that
increases in the direction of an open end of the sleeve portion 32. The clamping mechanism
40 comprises a conductive fitting 42 and a compressive insulator 44 that can be lodged within
the conductive fitting 42. The compressive diametrical portion 44D of the compressive
insulator 44 is smaller than an outer diameter defined by the tapered section of the center
contact sleeve 32. Preferably, the point at which the diameter of the tapered section of the
contact sleeve 32 begins to increase has a diameter that is roughly the same size as, or slightly
smaller than, the inner diameter of the compressive diametrical portion 44D. However, it is
contemplated that the compressive insulator 44 and the tapered section of the sleeve 32 can be
sized such that the tapered section begins to increase in diameter from a size that is
significantly smaller than the compressive diametrical portion 44D of the compressive
insulator 44.

[0031] Because the tapered section has at least one diametrical portion having an outer

diameter that is larger than the inner diameter of the compressive diametrical portion 44D, the
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tapered section of the center contact sieeve 32 can be radially compressed about the end
portion 16 of the center conductor 12 without moving the sleeve along the surface of the
center conductor 12. Stated differently, the compression of the center contact 30 about the
center conductor 12 does not require relative axial movement between the center contact 30
and the center conductor 12. Compression of the center contact 30 is independent of relative
movement between the center contact 30 and center conductor 12 in a direction substantially
parallel to the longitudinal axis of the center contact 30.

[0032] Of course, it is contemplated that the configuration of the present invention does
permit asssmbly where the center contact 30 does move along the surface of the center
conductor 12. For example, the contact sleeve 32 could be compressed about the center
conductor 12 before the center conductor 12 is fully inserted into the contéct sleeve 32. In
which case, engagement of the conductive fitting 42 and the adapter 20 would force the
compressed center conductor 12 further into the contact sleeve 32 of the center contact 30.
Similarly, It is contemplated that the configuration of the present invention also permits
assembly where the center contact 30 moves along the surface of the center conductor 12
while the contact sleeve 32 is compressed about the center conductor 12.

[0033] As is noted above, according to one aspect of the present invention, the sleeve 32 may
be compressed about the end portion 16 of the center conductor 12 while it remains stationary
relative to the center conductor 12. To do so, the center conductor 12 is first inserted into the
sleeve 32. Subsequently, the compressive insulator 44 is slid over the tapered section of the
center contact sleeve 32 in the direction of the increasing diameters of the tapered section of
the sleeve 12. The compressive insulator 44 is sufficiently rigid to ensure that the
compressive diametrical portion 44D of the compressive insulator 44 does not yield to the
increasing diameters of the tapered section of the sleeve 32. Rather, the sleeve 32 yields to
the compressive insulator 44, compressing the sleeve 32 about the center contact 12.
According to this aspect of the present invention, compression of the center contact 12 is
achieved without forcibly sliding the center contact sleeve 32 over the center conductor 12 as
it is compressed. As a result, substantially all of the force required to slide the compressive
insulator 44 over the tapered section of the center contact 30 is translated into compression of
the center contact 30 about the center conductor 12. For the purposes of describing and

defining the present invention, it is noted that our use of the term “substantially” in this
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context accounts for some loss of force due to friction between the compressive insulator 44
and the contact sleeve 32. .

[6034] The slope and length of the tapered section of the contact sleeve 32 should be selected
to ensure sufficient compression of the center conductor 12 and permit proper installation of
the connector assembly of the present invention. For example, if the tapered section of the
contact sleeve is designed with a slope that is too gradual or a length that is too short, the
contact sleeve 32 will not sufficiently compress the center conductor 12. Conversely, if the
tapered section of the contact sleeve is designed with a slope that is too steep and a length that
is too long, it may be too difficult to slide the compressive insulator 44 over the contact
sleeve 32. For the purposes of illustration, not limitation, according to one aspect of the
present invention, the sleeve 32 defines a depth of about 4-5mm and an inside diameter of
about Smm. The tapered section of the sleeve defines a minimum outside diameter of about
6mm, a maximum outside diameter of greater than about 6~7mm, and a length of about 2-
4mm. Other embodiments will have dimensions tailored to different sized cables and/or
interfaces.

[0035] As is illustrated in Figs. 1-3, the compressive insulator 44 serves multiple purposes
within the structure of the connector assembly of the present invention. Specifically, as is
noted above, the compressive insulator 44 serves to enhance the degree of conductive
coupling between the center contact 30 and the center conductor 12 of the coaxial cable 10 by
compressing the contact 30 about the conductor 12. In addition, the compressive insulator 44
stabilizes the center contact 30 in a proper position relative to the conductive fitting 42, i.e.,
concentric with the central axis of the connector assembly. Finally, the compressive insulator
44 serves to isolate electrically the center contact 30 from the conductive fitting 42. Similar
functionality is represented in the other embodiments of the present invention described
herein. Significantly, the various connector assembly configurations of the present invention
can be configured such that the compressive insulator 44 serves as the sole source of support
and electrical isolation within the conductive ﬁtt|ing 42 for the center contact 30. As a result,
according to this aspect of the present invention, the connector assembly presents only one
hardware component in addition to the cable adapter 20 and electrically conductive contacts,
which contacts are embodied in the center contact 30 and conductive fitting 42.

[0036] Referring further to the embodiment illustrated in Figs. 1-3, it is noted that the outer

conductor 14 of the coaxial cable 10 includes a flared end portion 18 that is sandwiched
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between the conductive fitting 42 and the adapter 20 when the fitting 42 and adapter 20 are
fully engaged. In this manner, the present invention provides a secure electrical coupling
between the outer conductor 14 and the conductive fitting 42 and provides mechanical
securement of the connector assembly on the cable 10. Regarding the manner in which the
flared end portion is provided, it is noted that the flared end portion 18 can be formed with
conventional tooling during installation of the connector assembly. Alternatively, it is
contemplated that the flared end portion 18 can be formed prior to installation of the
connector assembly, provided the adapter can be subsequently installed over an opposite end
of the cable 10 or in some other manner that would not require the adapter 20 to be installed
over the cable end portion 15.

{0037] The connector assembly of the present invention is coupled to the coaxial cable 10 by
first preparing the coaxial cable for coupling or providing a prepared coaxial cable 10. To
prepare the coaxial cable 10, the outermost layer of the cable, i.e., the cable jacket 19, the
outer conductor 14, and the dielectric 13 are cut to expose the center conductor 12. Next, the
cable jacket 19 is cut again further back along the length of the cable 10 to expose a portion
of the outer conductor 14, as is illustrated in Fig. 1. Subsequently, a portion of the cable
dielectric 13 is cored out to expose an inner surface of the outer conductor 14. The exposed
portions of the center and outer conductors 12, 14 may also be exposed to specific cleaning
steps to remove nonconductive residue from these conductive elements.

[0038] Referring to Fig. 1, once the cable 10 is prepared for coupling, the cable adapter 20 is
installed onto the end portion 15 of the cable 10 by disposing the coaxial cable 10 in the
throughbore of the adapter 20. For convenience of illustration, it is noted that the cable
adapter 20 can be described as comprising a front end oriented to the left in Fig. 1, a rear end
oriented to the right in Fig. 1, and the inner throughbore extending between the front and rear
ends. Care should be taken to ensure that front end of the adapter 20 is sufficiently set back
to allow flaring of the outer conductor 14 to form the flared end portion 18 of the outer
conductor 14. Referring to Fig. 2, the center contact 30 is coupled to the center conductor 12
by placing the rearward facing opening of the radially compressible tubular rear sleeve 32
over the end portion 16 of center conductor 12 and subsequently sliding the compressive
insulator 44 over the tapered section of the sleeve 32.

[0039] Once the center contact 30 is coupled to the end portion 16 of the center conductor 12,

the conductive fitting 42 can be press fit into secure engagement with the adapter 20 by
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sliding the adapter 20 into abutment with the flared portion 18 of the cable 10 and inserting
the conductive fitting 42 into the open end portion of the adapter 20. For the purposes of
describing and defining the present invention, it is noted that the conductive fitting 42, which
may also be described as a bushing 42 comprising the ridged outer surface 43, an internal
Asurface 45, a front portion with a front end oriented to the left in Figs. 1-3, and a rear portion
with a rear end oriented to the right in Figs. 1-3. The rear portion of the bushing 42 is -
configured to matingly fit within the inner throughbore of the adapter 20 to engage the inner
surface 23 of the adapter 20. The bushing 42 also defines an internal throughbore extending
between the front and rear ends of the bushing 42. This throughbore includes a relatively
small diametrical portion d; and a slightly larger diametrical portion d;. A stepped gradient
between the relatively small diametrical portion d; and the slightly larger diametrical portion
d, defines a pair of shoulders, either of which can function as a stop to forward axial
movement of the insulator 44 within the fitting 42. As will be appreciated by those practicing
the present invention, the stepped gradient can be configured to define a single shoulder or
multiple shoulders of respectively decreasing internal diameters. In addition the diametrical
portion d2 can be configured to define a decreasing taper, as is illustrated in Figs. 1 and 2.
[0040] As the conductive fitting 42 is inserted into the open end of the adapter 20, the ridged
outer surface 43 of the fitting 42 engages the inner surface 23 of the adapter 20 in a press-fit
engagement, as is described above and illustrated in Fig. 3. It is noted that the cable 10, along
with center contact 30, can be retracted into the adapter 20, engaging the flared portion 18 of
the cable 10 with a complementary flared portion 18 of the adapter 20, either before the
fitting 42 is engaged with the adapter 20 or simultaneous with engagement of the fitting 42
and the adapter 20.

[0041] The manner in which the connector assembly of the present invention is coupled to
the coaxial cable 10 has been illustrated herein with reference to the embodiment of Figs. 1-3.
However, it is noted that analogous coupling steps will also be effective for the remaining
embodiments illustrated herein, with the exception that the compressive insulator 44 is, in
some cases, installed over the tapered section of the sleeve 32 as the fitting 42 is engaged
with the adapter 20 (see Figs. 11 and 12), or after the fitting is engaged with the adapter 20
(see Figs. 6-9). In the embodiment of Figs. 13 and 14, the compressive insulator is replaced
with a clamping sleeve 50 that can be installed over the tapered section of the sleeve 32 as the

fitting 42 is engaged with the adapter 20 or after the fitting is engaged with the adapter 20.
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For the purposes of describing and defining the present invention, it is noted that the
clamping sleeve 50 may also be referred to as a ferrule and may take a variety of forms in
addition to that of a uniform cylindrical sleeve.

[0042] Figs. 4A and 4B illustrate the structure of a center contact 30 according to an aspect of
the present invention where one or more longitudinal compression slots 34 are formed in the
center contact 30. The compression slots 34 can be used to help ensure that the sleeve portion
32 can moré freely compress about the end portion 16 of the-center conductor 12, and to do so
to a degree that might not otherwise be possible if the slots 34 were not present. Although the
tapered section of the contact sleeve 32 illustrated in Figs. 1-4 comprises an increasing outer
diameter along the axial direction, it is contemplated that, in another embodiment of the
present invention, the tapered section may be alternatively or additionally provided by
decreasing the inner diameter of the sleeve 32 in the direction of its open end, as is illustrated
in Fig. 5.

[0043] As we noted above, the clamping mechanism 40 comprises a conductive fitting 42 and
a compressive insulator 44 that can be lodged within the conductive fitting 42. This lodged
state can be enhanced by at least a portion of the compressive insulator 44 having an outer
diameter that is larger than the inner diameter of at least a portion of the conductive fitting 42.
In the embodiment of Figs. 1-3, the conductive fitting 42 comprises a tapered section 45
having an inner diameter that decreases from a value at least as large as the outer diameter of
the compressive insulator 44 to a value as small as or smaller than the outer diameter of the
compressive insulator 44.

[0044] Referring to Figs. 6 and 7, the lodged state can be enhanced by alternatively or
additionally providing an annular recess 46 in the inner diameter of the fitting 42 and a
complementary annular projection 48 on the outside diameter of the compressive insulator 44.
In this configuration, as is illustrated in Fig. 7, the compressive insulator 44 can be essentially
snap-fit into engagement with the fitting 42 by sliding the annular projection 48 along the
inner diameter of the fitting 42 until it is lodged into the space provided by the annular recess
46. In practicing the present invention, it should be clear that the compressive insulator 44
can be lodged within the conductive fitting 42 in a variety of manners including, but not
limited to, configurations where the insulator 44 is lodged within the conductive fitting 42 in
a nested relationship or via a taper 45 (see Fig. 1) or an annular recess 46 provided in an inner

diameter of the fitting 42. In some embodiments such as those shown in Figs. 6-7, the end of

10
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the compressive insulator 44 facing away from the cable is deflected radially inwardly as it
passes through internal bore of diameter d, of fitting 42 and then that end of the insulator
deflects radially outwardly and into engagement with fitting 42 in recess 46. When finally
positioned within recess 46, projection 48 returns to its original diameter, or a fraction of its
original diameter, prior to deflection radially inwardly and insertion of 44 into fitting 42.
[0045]) Figs. 8 and 9 illustrates an alternative embodiment of the present invention where the
compressive insulator 44 is configured such that it can be lodged within the conductive fitting
42. More specifically, the insulator 44 has an outer diameter that is larger than an inner
diameter of the fitting 42 and is characterized by a profile and degree of flexibility that allows
it to be urged through a relatively small diametrical portion d; of the fitting 42 to be
introduced into and lodged within a slightly larger diametrical portion d; of the fitting 42. As
is illustrated in Figs. 10A and 10B, the compressive insulator 44 may be provided with
compression slots 44A to enhance the diametrical flexibility of the compressive insulator and
its ability to be urged through the relatively small diametrical portion d; of the fitting 42. As
is the case with the other compressive insulators described above, the tapered section of the
contact sleeve 32 illustrated comprises increasing outer diameters and the compressive
diametrical portion 44D of the compressive insulator 44 is smaller than at least a portion of
the increasing outer diameters defined by the tapered section of the center contact sleeve 32.
As a result, the compressive insulator can forcibly compress the sleeve portion 32 of the
center contact 30 about the center conductor 12 of the axial cable 10 as it is urged along the
sleeve portion 32 in the direction of the open end of the sleeve portion 32.

[0046] In some embodiments such as those shown in Figs. 8-9, the end of insulator 44 facing
away from the cable is deflected radially inwardly sufficient to allow insulator 44 to pass
entirely through the relatively small diametrical portion d, of the fitting 42. In which case,
the insulator 44 has the resiliency to deflect radially outwardly to a diameter matching that of
the slightly larger diametrical portion d; of the fitting 42, or at least to a diameter that is large
enough to allow the end of the insulator 44 facing away from the cable to engage the rearward
facing shoulder 49 of the fitting 42. Stated differently, the compressible outer diameter dg of
the insulator 44 should be smaller than the relatively small diametrical portion d; of the

V fitting 42 but can be larger than, equal to, or less than the slightly larger diametrical portion d;

of the fitting 42. In this manner, as is illustrated in Figs. 8 and 9, the shoulder 49 of the

11
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fitting 42 functions as a stop to forward axial movement of the insulator 44 within the fitting
42.

{0047] Figs. 11 and 12 illustrate an alternative embodiment of the present invention where
the conductive fitting 42 and the compressive insulator 44 cooperate to define a reducible
inner diameter d3. The reducible inner diameter d3 decreases with movement of the fitting 42
along the axis of the center contact 30 in the direction of the cable adapter 20. At its largest
(see Fig. 11), the reducible inner diameter d3 is at least as large as an outer diameter of the
sleeve portion 32. At its smallest (see Fig. 12), the reducible inner diameter d; is small
enough to enable compression of the sleeve 32 about the center conductor 12. The
conductive fitting 42 comprises a compressible portion 47 having a reducible. outer diameter
d4 that is initially larger than an inner diameter ds of the cable adapter 20 (see Fig. 11). The
outer diameter d4 subsequently decreases as the fitting 42 engages the adapter 20 (see Fig.
12). The conductive fitting 42 and the compressive insulator 44 are configured such that a
decrease in the reducible outer c’liameter d4 of the compressible portion 47 of the fitting 42
causes an inward protrusion 41 of the fitting 42 to engage and maintain contact with the outer
surface of the compressive insulator 44 as the fitting 42 engages the adapter 20.

[0047] As is illustrated in Figs. 11 and 12, the compressible portion 47 is configured to
define a curved profile but it is contemplated that it may be configured to define any sloped
profile or to cooperate with a corresponding sloped or curved profile on the complementary
inner surface 23 of the adapter 20 such that the degree of engagement between the inward
protrusion 41 of the fitting 42 and the outer surface of the compressive insulator 44 increases
as the fitting 42 engages the adapter 20 and is maintained after full assembly. The decrease in
the reducible inner diameter dz of the compressive insulator 44 compresses the sleeve 32 into
mechanical and electrical contact with the center conductor 12, as is illustrated in Fig. 12. In
the embodiment shown in Figs. 11 and 12, the internal surface of the fitting 42 comprises a
shoulder 49, which provides an axial stop to rearward axial movement of the insulator 44
within the fitting 42.

[0048] Figs. 13 and 14 illustrate an alternative embodiment of the present invention where
the center contact clamping mechanism 40 includes a clamping sleeve 50 in addition to an
insulator 52, and conductive fitting 42. As was the case for some of the embodiments
described previously, the sleeve portion 32 of the center contact 30 comprises a tapered

section. The inner diameter of the clamping sleeve 50 is at least as large as the minimum
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outer diameter of the sleeve portion 32 of the center contact 30 and is smaller than the
maximum outer diameter of the sleeve portion 32 of the center contact 30. In this manner, the
clamping sleeve 50 can be urged over the sleeve portion 32 to forcibly compress the sleeve
portion 32 into contact with the center conductor 12 of the coaxial cable 10. As is illustrated
in Figs. 10 and 11, the conductive fitting 42, the insulator 52, and the clamping sleeve 50 are
configured such that the clamping sleeve 50 can be lodged within the insulator 52 and the
insulator 52 can be lodged within the conductive fitting 42. The portion of the insulator 52 in
contact with the internal circumferential surface of the fitting 42 is disposed forward of the
clamping sleeve 50 and prevents forward movement of the sleeve 50.

[0049] For the purposes of describing and defining the present invention, it is noted that
reference herein to conductive and insulating materials specifically denotes electrically
conductive and electrically insulating materials. Further, it is noted that objects defining
inner or outer diameters need not comprise continuous inner or outer diameters. For example,
referring to Fig. 10B, the compressive insulator 44 illustrated therein can be said to define an
outside diameter despite the fact that the periphery of the insulator 44 is discontinuous. It is
also noted that a number of elements of the various assemblies of the present invention are
assembled in a “lodged” or “nested” relationship. For the purposes of defining and describing
the present invention, it is noted that these terms merely require a close fit between the
respective elements. The specific degree of precision required to achieve this close fit will
vary depending upon the preferences of those practicing the present invention. Preferably,
though not a requirement of the present invention, the fit should be close enough to allow
convenient device assembly, without the aid of adhesives.

[0050] It will be apparent to those skilled in the art that various modifications and variations
can be made to the present invention without departing from the spirit and scope of the
invention. Thus it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended claims and
their equivalents. For example, although the center contact clamping mechanism is illustrated
herein as a multi-component assembly, it is contemplated that the clamping mechanism can
alternatively be formed as a unitary component, in which case the unitary component would
be manufactured to include conductive and insulating portions.

[0051] Referring to Fig. 3, it is noted that a port may be provided in the cable adapter 20 to
enable injection of an electrically insulating sealing material, e.g., silicon, in the adapter gap

22 formed between the adapter 20 and the cable 10. The port may be provided in a variety of
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manners, €.g., by providing a hole in the adapter 20 extending generally perpendicular to the
axis of the center contact 30. In addition, the adapter 20 may be provided with an inner
annular recess 22 sized and configured to permit insertion of an o-ring or similar sealing
element between the adapter 20 and cable 10.

[0052] In one set of embodiments, a connector assembly is disclosed herein which is
configured to provide an electrically conductive coupling to a coaxial cable comprising a
center conductor and an outer conductor, said connector assembly comprising a cable adapter,
a center contact, and a center contact clamping mechanism, wherein said cable adapter is
configured to at least partially surround an end portion of said coaxial cable, said center
contact is configured to conductively engage said center conductor of said coaxial cable and
comprises a conductive sleeve portion configured to at least partially surround an end portion
of said center conductor, said center contact clamping mechanism is configured to engage
said cable adapter so as to secure said cable adapter and said clamping mechanism to said end
portion of said coaxial cable, said center contact clamping mechanism is further configured to
cooperate with said cable adapter and said center contact such that movement of at least a
portion of said clamping mechanism along a longitudinal axis of said center contact in the
direction of said cable adapter results in compression of said center contact about said end
portion of said center conductor by a compressive member of said center contact clamping
mechanism, and said center contact clamping mechanism and said center contact are
configured to permit compression of said center contact about said center conductor
independent of relative axial movement between said center contact and said center
conductor.

[0053] In some embodiments, the conductive sleeve portion of said center contact defines a
tapered cross section having an outer diameter that increases in the direction of an open end
of said sleeve portion or an inner diameter that decreases in the direction of said open end of
said sleeve portion.

[0054] In some embodiments, said compressive member comprises a compressive insulator;
and said compressive insulator is configured to stabilize said center contact along a central
axis of the connector assembly.

[0055] In some embodiments, said compressive member comprises a conductive fitting and a
compressive insulator, and said compressive insulator configured to isolate electrically said

center contact from said conductive fitting,.
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[0056] In some embodiments, said compressive member comprises a conductive fitting and a
compressive insulator, and said compressive member is configured such that said
compressive insulator serves as the sole source of support and electrical isolation within said
conductive fitting for said center contact.

[0057} In some embodiments, said center contact clamping mechanism and said center
contact are configured such that said compression is achieved with the center contact and the
center conductor in a stationary state relative to each other.

[0058] In some embodiments, said center contact clamping mechanism and said center
contact are configured such that said compression is achieved without forcibly sliding the
center contact over the center conductor as the center conductor is compressed.

[0059] In some embodiments, said center contact clamping mechanism comprises a
conductive fitting and a compressive insulator, and said compressive insulator is lodged
within an inner diameter of said conductive fitting and said conductive fitting comprises a
tapered cross sectional portion defining an inner diameter that decreases from a value at least
as large as an outer diameter of said compressive insulator to a value as small as or smaller
than the outer diameter of said compressive insulator in the direction of said open end of said
sleeve portion.

[0060] In some embodiments, said center contact clamping mechanism comprises a
conductive fitting and a compressive insulator, an inner diameter of at least a portion of said
compressive insulator is smaller than an outer diameter of at least a portion of said sleeve
portion of said center contact, and an outer diameter of at least a portion of said compressive
insulator is larger than an inner diameter of at least a portion of said conductive fitting.
[0061] In some embodiments, said outer conductor of said coaxial cable comprises a flared
end portion, and said center contact clamping mechanism and said cable adapter are
configured such that said flared end portion is sandwiched between a conductive fitting of
said center contact clamping mechanism and said cable adapter.

[0062] In some embodiments, said center contact clamping mechanism comprises a
compressive insulator and a conductive fitting configured to conductively engage an outer
conductor of said coaxial cable, said sleeve portion of said center contact defines a tapered
cross section that defines an outer diameter that increases from a minimum sleeve outer
diameter to a maximum sleeve outer diameter in the direction of an open end of said sleeve
portion, and an inner diameter of at least a portion of said compressive insulator is at least as

large as said minimum sleeve outer diameter and smaller than said maximum sleeve outer
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diameter such that said compressive insulator can forcibly compress said sleeve portion of
said center contact about said center conductor of said axial cable as it is urged along said
sleeve portion in the direction of said open end of said sleeve portion. In some of these
embodiments, said comp_ressive insulator, and said center contact are configured such that
said compressive insulator can be lodged within said conductive fitting. In some of these
embodiments, said compressive insulator is lodged within said conductive fitting in a nested
relationship or via a taper or an annular recess provided in an inner diameter of said fitting.
[0063] In some embodiments, said center contact clamping mechanism comprises a
compressive insulator and a conductive fitting configured to conductively engage an outer
conductor of said coaxial cable, said conductive fitting and said compressive insulator
cooperate to define a reducible inner diameter, and said reducible inner diameter decreases
with movement of said fitting along said axis of said center contact in the direction of said
cable adapter from a size that is at least as large as an outer diameter of said sleeve portion of
said center contacf. In some of these embodiments, said conductive fitting defines a
compressible portion having a reducible outer diameter that can decrease from a size that is
larger than an inner diameter defined by said cable adapter to a size that is smaller than said
inner diameter of said cable adapter, and said conductive fitting and said compressive
insulator are configured such that said reducible inner diameter of said compressive insulator
decreases with said compressible portion having a reducible outer diameter of said conductive
fitting.

[0064] In some embodiments, said center contact clamping mechanism comprises a clamping
sleeve, an insulator, and a conductive fitting configured to conductively engage an outer
conductor of said coaxial cable, said sleeve portion of said center contact defines a tapered
cross section that defines an outer diameter that increases from a minimum sleeve outer
diameter to a maximum sleeve outer diameter in the direction of an open end of said sleeve
portion, and an inner diameter of said clamping sleeve is at least as large as said minimum
sleeve outer diameter and smaller than said maximum sleeve outer diameter such that said
clamping sleeve can forcibly compress said sleeve portion of said center contact about said
center conductor of said axial cable as it is urged along said sleeve portion in the direction of
said open end of said sleeve portion. In some of these embodiments, said conductive fitting,
said insulator, and said clamping sleeve are configured such that said clamping sleeve can be

lodged within said insulator and said insulator can be lodged within said conductive fitting.
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[0065] In some embodiments, said connector assembly is conductively coupled to said center
conductor and said outer conductor of said coaxial cable.

[0066] In another set of embodiments, a connector assembly is disclosed herein for use with a
coaxial cable, the coaxial cable comprising a center conductor and an outer conductor, the
connector assembly comprising: an adapter comprising a generally cylindrical inner surface, a
front portion with a front end, and a rear portion with a rear end, wherein the inner surface
defines an inner throughbore configured to receive the coaxial cable; a center contact
comprising a body and a generally tubular rear sleeve, wherein the sleeve comprises an
internal surface defining a rearward facing opening configured to receive the center conductor
of the cable, and wherein the sleeve is radially compressible; a bushing comprising an outer
surface, an internal surface, a front portion with a front end, and a rear portion with a rear end,
wherein the internal surface defines an internal throughbore, the rear portion is configured fo
matingly fit within the inner throughbore of the adapter and engage the inner surface of the
adapter; and an insulator member configured to contact the bushing and the sleeve, wherein
the insulator member and the center contact are configured to compress the sleeve radially
inwardly; wherein the rear portion of the bushing and the inner surface of the adapter are
configured to compress the outer conductor of the cable.

[0067] In some embodiments, the coaxial cable is disposed in the inner throughbore of the
adapter, a portion of the center conductor of the cable is disposed in the rearward facing
opening of the center contact, the rear portion of the bushing and the inner surface of the
adapter sandwich and compress a portion of the outer conductor of the cable, and the
insulator member compresses the sleeve radially inwardly against the center conductor of the
cable.

[0068] In another set of embodiments, a connector assembly is disclosed herein for use with a
coaxial cable, the coaxial cable comprising a center conductor and an outer conductor, the
connector assembly comprising: an adapter comprising a generally cylindrical inner surface, a
front portion with a front end, and a rear portion with a rear end, wherein the inner surface
defines an inner throughbore configured to receive the coaxial cable; a center contact
comprising a body and a generally tubular rear sleeve, wherein the sleeve comprises an
internal surface defining a rearward facing opening configured to receive the center conductor
of the cable, and wherein the sleeve is radially compressible; a bushing comprising an outer
surface, an internal surface, a front portion with a front end, and a rear portion with a rear end,

wherein the internal surface defines an internal throughbore, the rear portion is configured to
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matingly fit within the inner throughbore of the adapter and engage the inner surface of the
adapter; an insulator member having a portion in contact with the internal surface of the
bushing and the center contact; and a ferrule surrounding the sleeve and compressing the
sleeve radially inwardly against the center conductor of the cable; wherein the portion of the
insulator in contact with the internal surface of the bushing insulator member is disposed
forward of the ferrule and prevents forward movement of the ferrule.

[0069] In another set of embodiments, a method of electrically coupling a connector assembly
to a coaxial cable is disclosed herein, wherein said connector assembly comprises a cable
adapter, a center contact, and a center contact clamping mechanism, said method comprising:
positioning said cable adapter to at least partially surround an end portion of said coaxial
cable; positioning said center contact such that a conductive sleeve portion of said center
contact at least partially surrounds an end portion of a center conductor of said coaxial cable;
and compressing said center contact about said end portion of said center conductor with a
compressive member of said center contact clamping mechanism by engaging said center
contact clamping mechanism with said cable adapter while maintaining a stationary
relationship between said center contact and said center conductor. In some of these
embodiments, said compression is effected without forcibly sliding said center contact over

said center conductor as said center contact is compressed about said center conductor.
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What is claimed is:

1. A connector assembly configured to provide an electrically conductive coupling to a
coaxial cable comprising a center conductor and an outer conductor, said connector assembly
comprising a cable adapter, a center contact, and a center contact clamping mechanism,
wherein:

said cable adapter is configured to at least partially surround an end portion of said
coaxial cable;

said center contact is configured to conductively engage said center conductor of said
coaxial cable and comprises a conductive sleeve portion configured to at least partially
surround an end portion of said center conductor;

said center contact clamping mechanism is configured to engage said cable adapter so
as to secure said cable adapter and said clamping mechanism to said end portion of said
coaxial cable;

said center contact clamping mechanism is further configured to cooperate with said
cable adapter and said center contact such that movement of at least a portion of said
clamping mechanism along a longitudinal axis of said center contact in the direction of said
cable adapter results in compression of said center contact about said end portion of said
center conductor by a compressive member of said center contact clamping mechanism; and

said center contact clamping mechanism and said center contact are configured to
permit compression of said center contact about said center conductor independent of relative

axial movement between said center contact and said center conductor.

2. The connector assembly as claimed in claim 1 wherein said conductive sleeve portion of
said center contact defines a tapered cross section having an outer diameter that increases in
the direction of an open end of said sleeve portion or an inner diameter that decreases in the

direction of said open end of said sleeve portion.

3. The connector assembly as claimed in claim 1 wherein:
said compressive member comprises a compressive insulator; and
said compressive insulator is configured to stabilize said center contact along a central

axis of the connector assembly.
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4. The connector assembly as claimed in claim 1 wherein:

said compressive member comprises a conductive fitting and a compressive insulator;
and

said compressive insulator configured to isolate electrically said center contact from

said conductive fitting.

5. The connector assembly as claimed in claim 1 wherein:

said compressive member comprises a conductive fitting and a compressive insulator;
and

said compressive member is configured such that said compressive insulator serves as
the sole source of support and electrical isolation within said conductive fitting for said center

contact,

6. The connector assembly as claimed in claim 1 wherein said center contact clamping
mechanism and said center contact are configured such that said compression is achieved

with the center contact and the center conductor in a stationary state relative to each other.

7. The connector assembly as claimed in claim 1 wherein said center contact clamping
mechanism and said center contact are configured such that said compression is achieved
without forcibly sliding the center contact over the center conductor as the center conductor is

compressed.

8. The connector assembly as claimed in claim 1 wherein:

said center contact clamping mechanism comprises a conductive fitting and a
compressive insulator; and

said compressive insulator is lodged within an inner diameter of said conductive
fitting and said conductive fitting comprises a tapered cross sectional portion defining an
inner diameter that decreases from a value at least as large as an outer diameter of said
compressive insulator to a value as small as or smaller than the outer diameter of said

compressive insulator in the direction of said open end of said sleeve portion.
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9. The connector assembly as claimed in claim 1 wherein:

said center contact clamping mechanism comprises a conductive fitting and a
compressive insulator;

an inner diameter of at least a portion of said compressive insulator is smaller than an
outer diameter of at least a portion of said sleeve portion of said center contact; and

an outer diameter of at least a portion of said compressive insulator is larger than an

inner diameter of at least a portion of said conductive fitting.

10. The connector assembly as claimed in claim 1 wherein:

said outer conductor of said coaxial cable comprises a flared end portion; and

said center contact clamping mechanism and said cable adapter are configured such
that said flared end portion is sandwiched between a conductive fitting of said center contact

clamping mechanism and said cable adapter.

11. The connector assembly as claimed in claim 1 wherein:

said center contact clamping mechanism comprises a compressive insulator and a
conductive fitting configured to conductively engage an outer conductor of said coaxial cable;

said sleeve portion of said center contact defines a tapered cross section that defines
an outer diameter that increases from-a minimum sleeve outer diameter to a maximum sleeve
outer diameter in the direction of an open end of said sleeve portion;

an inner diameter of at least a portion of said compressive insulator is at least as large
as said minimum sleeve outer diameter and smaller than said maximum sleeve outer diameter
such that said compressive insulator can forcibly compress said sleeve portion of said center
contact about said center conductor of said axial cable as it is urged along said sleeve portion

in the direction of said open end of said sleeve portion.

12. The connector assembly as claimed in claim 11 wherein said conductive fitting, said
compressive insulator, and said center contact are configured such that said compressive

insulator can be lodged within said conductive fitting.

13. The connector assembly as claimed in claim 12 wherein said compressive insulator is
lodged within said conductive fitting in a nested relationship or via a taper or an annular

recess provided in an inner diameter of said fitting.
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14. The connector assembly as claimed in claim 1 wherein:

said center contact clamping mechanism comprises a compressive insulator and a
conductive fitting configured to conduct'ivcly engage an outer conductor of said coaxial cable;

said conductive fitting and said compressive insulator cooperate to define a reducible
inner diameter; and

said reducible inner diameter decreases with movement of said fitting along said axis
of said center contact in the direction of said cable adapter from a size that is at least as large

as an outer diameter of said sleeve portion of said center contact.

15. The connector assembly as claimed in claim 14 wherein:

said conductive fitting defines a compressible portion having a reducible outer
diameter that can decrease from a size that is larger than an inner diameter defined by said
cable adapter to a size that is smaller than said inner diameter of said cable adapter; and

said conductive fitting and said compressive insulator are configured such that said
reducible inner diameter of said compressive insulator decreases with said compressible

portion having a reducible outer diameter of said conductive fitting.

16. The connector assembly as claimed in claim 1 wherein:

said center contact clamping mechanism comprises a clamping sleeve, an insulator,
and a conductive fitting configured to conductively engage an outer conductor of said coaxial
cable;

said sleeve portion of said center contact defines a tapered cross section that defines
an outer diameter that increases from a minimum sleeve outer diameter to a maximum sleeve
outer diameter in the direction of an open end of said sleeve portidn;

an inner diameter of said clamping sleeve is at least as large as said minimum sleeve
outer diameter and smaller than said maximum sleeve outer diameter such that said clamping
sleeve can forcibly compress said sleeve portion of said center contact about said center
conductor of said axial cable as it is urged along said sleeve portion in the direction of said

open end of said sleeve portion.
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17. The connector assembly as claimed in claim 16 wherein said conductive fitting, said
insulator, and said clamping sleeve are configured such that said clamping sleeve can be

lodged within said insulator and said insulator can be lodged within said conductive fitting.

18. The coaxial cable comprising the connector assembly claimed in claim 1, wherein said
connector assembly is conductively coupled to said center conductor and said outer conductor

of said coaxial cable.

19. A connector assembly for use with a coaxial cable, the coaxial cable comprising a center
conductor and an outer conductor, the connector assembly comprising:

an adapter comprising a generally cylindrical inner surface, a front portion with a front
end, and a rear portion with a rear end, wherein the inner surface defines an inner throughbore
configured to receive the coaxial cable;

a center contact comprising a body and a generally tubular rear sleeve, wherein the
sleeve comprises an internal surface defining a rearward facing opening configured to receive
the center conductor of the cable, and wherein the sleeve is radially compressible;

a bushing comprising an outer surface, an internal surface, a front portion with a front
end, and a rear portion with a rear end, wherein the internal surface defines an internal
throughbore, the rear portion is configured to matingly fit within the inner throughbore of the
adapter and engage the inner surface of the adapter; and

an insulator member configured to contact the bushing and the sleeve, wherein the
insulator member and the center contact are configured to compress the sleeve radially
inwardly;

wherein the rear portion of the bushing and the inner surface of the adapter are

configured to compress the outer conductor of the cable.

20. The connector assembly as claimed in claim 19, in combination with a coaxial cable,
wherein:

the coaxial cable is disposed in the inner throughbore of the adapter;
a portion of the center conductor of the cable is disposed in the rearward facing

opening of the center contact;
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the rear portion of the bushing and the inner surface of the adapter sandwich and
compress a portion of the outer conductor of the cable; and
the insulator member compresses the sleeve radially inwardly against the center

conductor of the cable.

21. A connector assembly for use with a coaxial cable, the coaxial cable comprising a center
conductor and an outer conductor, the connector assembly comprising:

an adapter comprising a generally cylindrical inner surface, a front portion with a front
end, and a rear portion with a rear end, wherein the inner surface defines an inner throughbore
configured to receive the coaxial cable;

a center contact comprising a body and a generally tubular rear sleeve, wherein the
sleeve comprises an internal surface defining a rearward facing opening configured to receive
the center conductor of the cable, and wherein the sleeve is radially compressible;

a bushing comprising an outer surface, an internal surface, a front portion with a front
end, and a rear portion with a rear end, wherein the internal surface defines an internal
throughbore, the rear portion is configured to matingly fit within the inner throughbore of the
adapter and engage the inner surface of the adapter;

an insulator member having a portion in contact with the internal surface of the
bushing and the center contact; and

a ferrule surrounding the sleeve and compressing the sleeve radially inwardly against
the center conductor of the cable;

wherein the portion of the insulator in contact with the internal surface of the bushing
insulator member is disposed forward of the ferrule and prevents forward movement of the

ferrule.

22. A method of electrically coupling a connector assembly to a coaxial cable, wherein said
connector assembly comprises a cable adapter, a center contact, and a center contact clamping
mechanism, said method comprising:

positioning said cable adapter to at least partially surround an end portion of said

coaxial cable;
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positioning said center contact such that a conductive sleeve portion of said center
contact at least partially surrounds an end portion of a center conductor of said coaxial cable;
and

compressing said center contact about said end portion of said center conductor with a
compressive member of said center contact clamping mechanism by engaging said center
contact clamping mechanism with said cable adapter while maintaining a stationary

relationship between said center contact and said center conductor.
23. The method as claimed in claim 22 wherein said compression is effected without forcibly

sliding said center contact over said center conductor as said center contact is compressed

about said center conductor.
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