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PRECONNECTORIZED COAXIAL CABLE CONNECTOR APPARATUS

FIELD OF THE INVENTION

The present invention relates to communications connectors and,

more particularly, to connectors for coaxial cables.

BACKGROUND

A coaxial cable is a known type of electrical cable that may be

used to carry radio frequency ("RF") signals. Coaxial cables are widely used as

transmission lines in cable television networks and/or to provide broadband

Internet connectivity. Coaxial cables are also used in a wide variety of other

applications such as, for example, interconnecting electrical equipment,

connecting electrical equipment to antennas and the like. Fig. 1 is a perspective

view of a conventional coaxial cable 0 that has been partially cut apart to reveal

its internal structure. As shown in Fig. 1, the coaxial cable 10 has a central

conductor 12 that is surrounded by a dielectric insulator 14. A tape 16 may be

bonded to the outside surface of the dielectric insulator 14. A metallic electrical

shield 8 such as braided shielding wires surrounds the central conductor 12,

dielectric insulator 14 and tape 16. One or more electrical shielding tapes (not

shown in Fig. 1) may surround the metallic electrical shield 18. The central

conductor 12, dielectric insulator 14, tape 16, electrical shield 18 and any

electrical shielding tape are enclosed within a protective cable jacket 20.

The central conductor 12 of coaxial cable 10 may comprise, for

example, a copper wire or a copper clad aluminum or steel wire. The central

conductor 12 is designed to carry RF signals. Typically, a conductor such as

central conductor 12 that carries RF or other high frequency signals acts as an

antenna, and thus some of the signal energy is radiated from the conductor,



resulting in signal loss or "attenuation." Coaxial cables are designed to reduce

such signal attenuation by placing the electrical shield 8 (which is connected to

a ground reference) around the central conductor 2 . As a result of this

arrangement, the electromagnetic field of the RF signal that is carried by the

central conductor 12 is generally trapped in the space inside the electrical shield

18, thereby greatly reducing signal radiation and associated signal attenuation

losses.

Typically, each end of a coaxial cable is terminated with a male

coaxial connector. The most common type of coaxial connectors are referred to

in the art as "F-style" coaxial connectors. Female F-style coaxial connectors,

which are often referred to as "connector ports" are commonly mounted on wall

plates in homes and on various devices such as televisions, cable modems,

splitters, signal amplifiers, tap units, ground blocks, etc. A typical female F-style

connector port comprises an externally threaded cylindrical housing that includes

an aperture on one end thereof that is configured to receive a protruding central

conductor of a male F-style coaxial connector. A typical male F-style coaxial

connector includes an internally-threaded nut which is threaded onto the

externally-threaded housing of the female F-style coaxial connector port. A

coaxial cable that includes a coaxial connector on at least one end thereof is

referred to herein as a "terminated coaxial cable." Terminated coaxial cables are

used in a wide variety of applications including use as jumper cables, internal

cabling within buildings, drop cables and the like.

Fig. 2 is a perspective view of a conventional male F-style coaxial

connector 30. Fig. 3 is a side cross-sectional view of the male F-style coaxial

connector 30 of Fig. 2 . Fig. 4 illustrates the connector 30 of Figs. 2-3 after it has

been attached to an end of a coaxial cable 10 to produce a terminated coaxial

cable.

As shown in Figs. 2-4, the F-style coaxial connector 30 includes a

body assembly 32, a compression sleeve 36 and an internally-threaded nut 38.

The body assembly 32 includes a tubular connector body 33 and a contact post

34 (Fig. 3). In Fig. 2 , the compression sleeve 36 is depicted in its "unseated"

position in which it may receive a coaxial cable 0 that is to be terminated into

the coaxial connector 30.

When the compression sleeve 36 of coaxial connector 30 is in its



unseated position of Fig. 2 , a coaxial cable such as cable 0 may be inserted

axially into the compression sleeve 36 and the body assembly 32. The central

conductor 12, dielectric insulator 14 and tape 16 of cable 10 (coaxial cable 10 is

not depicted in Figs. 2-3 to more clearly show the structure of the connector 30)

are inserted axially into the inside diameter of the contact post 34, while the

electrical shield 8 , and the cable jacket 20 are inserted inside the tubular

connector body 33 so as to circumferentially surround the outer surface of the

contact post 34. The outside surface of the contact post 34 may include one or

more serrations, teeth, lips or other retention structures 35 (see Fig. 3). Once the

coaxial cable 10 is inserted into the coaxial connector 30 as described above, a

compression tool may be used to forcibly axially insert the compression sleeve

36 further into the tubular connector body 33 into its "seated" position (see Fig.

4). Moving the compression sleeve 36 into its seated position decreases the

radial gap between the tubular connector body 33 and the contact post 34 so as

to radially impart a generally 360-degree circumferential compression force on

the electrical shield 18 and the cable jacket 20 that circumferentially surround the

outer surface of contact post 34. This compression, in conjunction with the

retention structures 35 on the outside surface of the contact post 34, applies a

retention force to the coaxial cable 10 that firmly holds the coaxial cable 0

within the coaxial connector 30. As shown in Fig. 4, the central conductor 12 of

the coaxial cable 10 extends into the internal cavity of the internally-threaded nut

38 to serve as the male protrusion of the coaxial connector 30.

As noted above, male F-style coaxial connectors are used to

mechanically and electrically attach a coaxial cable such as coaxial cable 10 to a

female connector port. Connector boxes adapted to have a coaxial antenna

lead-in cable as well as the coaxial or other type of cables for several receivers

interconnected therewithin are already known and are conventionally referred to

as. "splitters" or "splitter boxes". Within such splitters, the individual conductors of

the several cables are generally interconnected through electronic circuit

components of one type or another for purposes such as those already

mentioned. Fig. 5 is a perspective view of a conventional F-style female

connector port 40 that is used on conventional splitters, ground blocks,

amplifiers, and the like. Fig. 6 illustrates a conventional coaxial cable splitter 50

having the female connector ports 40 of Fig. 5.



As shown in Fig. 5 , the female connector port 40 may comprise a

cylindrical housing 4 1 that has a plurality of external threads 42. The distal face

44 of the cylindrical housing 4 1 includes an aperture 46. A central conductor 48

(barely visible in Fig. 5) runs longitudinally through the center of the female

connector port 40. The internally-threaded nut 38 of a mating male F-style

coaxial connector 30 is inserted over, and threaded onto the external threads 42

of the female connector port 40 so that the central conductor 2 of the coaxial

cable 10 that is attached to the coaxial connector 30 is received within the

aperture 46. The central conductor 48 of female connector port 40 is configured

to receive the central conductor 12 of the mating male F-style coaxial connector

30, thereby electrically connecting the central conductors 12, 48. Once the

internally-threaded nut 38 is fully threaded onto the external threads 42 of the

female connector port 40, the distal face 44 of the female connector port 40 is

brought into mechanical and electrical contact with the base 34b (Fig. 3) of the

contact post 34, thereby providing a ground plane connection between the body

assembly 32 of coaxial connector 30 and the housing 4 1 of the female connector

port 40.

When summoned to fix a problem with a cable television

subscriber's service, technicians may not take the time to trouble-shoot various

connections associated with a drop. Instead, the technicians may cut the F-style

coaxial connectors off of the coaxial cables and throw away any splitters,

couplers, or other devices. Unfortunately, this practice increases costs to cable

television service providers. Moreover, this practice is wasteful in many cases

because otherwise good connectors and/or devices are being thrown away.

SUMMARY

It should be appreciated that this Summary is provided to introduce

a selection of concepts in a simplified form, the concepts being further described

below in the Detailed Description. This Summary is not intended to identify key

features or essential features of this disclosure, nor is it intended to limit the

scope of the invention.

According to some embodiments of the present invention, a

"preconnectorized" apparatus (e.g., an RF signal splitter, RF signal amplifier,

etc.). includes a housing and a coaxial cable connector extending outwardly from



the housing that is configured to be electrically and mechanically attached to a

prepared end of a coaxial cable. Apparatus, according to embodiments of the

present invention, are "preconnectorized" devices in that coaxial cable

connectors are pre-installed at the factory and only require a technician in the

field to prepare an end of a coaxial cable and insert the cable end into the

connector.

The connector is an F-style coaxial connector having a tubular

connector body with a cable receiving end and an opposite forward end, and a

compression element coupled to the connector body cable receiving end. The

connector includes a tubular inner contact post within the connector body that

has an axial bore terminating at an opening in a rearward free end thereof and

an opening at a forward end thereof. The contact post free end is configured to

be inserted into a prepared coaxial cable end around the center conductor

insulation thereof and coaxially beneath the outer conductive layer thereof. The

compression element is configured to move between an unseated position and a

seated position and is configured to impart a compressive force to secure one or

more elements of a coaxial cable within the connector body when the

compression element is in the seated position. When in the seated position, the

compression element is positioned between the connector body and the contact

post. In addition, the compression element is closer to the housing when in the

seated position than when in the unseated position.

In some embodiments of the present invention, the compression

element is permanently attached to the connector body. In some embodiments .

of the present invention, an outer surface of the compression element includes a

groove therein that is configured to receive a gripping element of a compression

tool that is used to move the compression element from the unseated position to

the seated position.

In some embodiments of the present invention, the connector body

forward end comprises an externally-threaded portion that is threadingly

engaged with an internally-threaded housing portion. The connector body is

configured to resist rotation once firmly threaded into the internally-threaded

housing portion. In other embodiments, the connector body is contained within a

port that extends outwardly from the housing. The port has an axial bore that

terminates at opposite rearward and forward openings and the connector body is



disposed within the axial bore of the port such that the connector body cable

receiving end extends outwardly through the port rearward opening.

The connector also includes a receiving member positioned

forward of the contact post and electrically connected to a circuit within the

housing. The receiving member has an opening in a rearward end thereof that is

in communication with the contact post forward end opening. The receiving

member is configured to receive a center conductor of a coaxial cable inserted

through the connector body cable receiving end and through the contact post

axial bore such that the center conductor is electrically connected to the circuit.

In some embodiments of the present invention, the connector body forward end

includes an opening, and the receiving member extends through the opening

and into the housing.

In some embodiments of the present invention, the connector

includes an alignment member positioned within the connector body forward end

and that coaxially surrounds at least a portion of the receiving member.

According to some embodiments of the present invention, a

preconnectorized apparatus (e.g., an RF signal splitter, RF signal amplifier, etc.)

includes a housing with first and second connectors extending outwardly from

the housing, and wherein the first and second connectors are in electrical

communication with each other. Each connector is an F-style coaxial cable

connector configured to be electrically and mechanically attached to a prepared

end of a coaxial cable. Each connector includes a tubular connector body having

a cable receiving end and an opposite forward end, and a compression element

coupled to the connector body cable receiving end. Each connector includes a

tubular inner contact post within the connector body that has an axial bore

terminating at an opening in a rearward free end thereof and an opening at a

forward end thereof. The contact post free end of each connector is configured

to be inserted into a prepared coaxial cable end around the center conductor

insulation thereof and coaxially beneath the outer conductive layer thereof. The

compression element of each connector is configured to move between an

unseated position and a seated position, and is configured to impart a

compressive force to secure one or more elements of a coaxial cable within the

connector body when the compression element is in the seated position.

In some embodiments of the present invention, each connector



body forward end comprises an externally-threaded portion that is threadingly

engaged with a respective internally-threaded housing portion. Each connector

body is configured to resist rotation once firmly threaded into the internally-

threaded housing portion. In other embodiments, each connector body is

contained within a respective port that extends outwardly from the housing. Each

port has an axial bore that terminates at opposite rearward and forward openings

and each connector body is disposed within the axial bore of the respective port

such that the connector body cable receiving end extends outwardly through the

port rearward opening.

Each connector also includes a receiving member positioned

forward of the contact post and electrically connected to a circuit within the

housing. The receiving member has an opening in a rearward end thereof that is

in communication with the contact post forward end opening, and the receiving

member is configured to receive a center conductor of a coaxial cable inserted

through the connector body cable receiving end and through the contact post

axial bore such that the center conductor is electrically connected to the circuit.

In some embodiments of the present invention, the connector body forward end

includes an opening, and the receiving member extends through the opening

and into the housing.

According to some embodiments of the present invention, an

apparatus for connecting coaxial cables (e.g., an F81 barrel connector, etc.)

includes a base having opposite first and second sides, a first F-style connector

extending outwardly from the base first side, and a second F-style connector

extending outwardly from the base second side. The first and second connectors

are in electrical communication with each other, and each connector is

configured to be electrically and mechanically attached to a prepared end of a

coaxial cable. Each connector is an F-style coaxial cable connector configured to

be electrically and mechanically attached to a prepared end of a coaxial cable.

Each connector includes a tubular connector body having a cable receiving end

and an opposite forward end, and a compression element coupled to the

connector body cable receiving end. Each connector includes a tubular inner

contact post within the connector body that has an axial bore terminating at an

opening in a rearward free end thereof and an opening at a forward end thereof.

The contact post free end of each connector is configured to be inserted into a



prepared coaxial cable end around the center conductor insulation thereof and

coaxially beneath the outer conductive layer thereof. The compression element

of each connector is configured to move between an unseated position and a

seated position, and is configured to impart a compressive force to secure one or

more elements of a coaxial cable within the connector body when the

compression element is in the seated position.

According to some embodiments of the present invention, a coaxial

cable outer jacket includes connector installation indicia thereon. The connector

installation indicia includes at least one pair of first and second spaced-apart

indicia. The first indicia indicates a location for applying a cable stripping tool for

preparing the coaxial cable for insertion into the connector, and the second

indicia indicates a proper depth of insertion of the prepared coaxial cable into the

connector. In some embodiments, a plurality of pairs of first and second spaced-

apart indicia are on the outer jacket along the length of the cable.

According to some embodiments of the present invention,

connector installation indicia includes first, second and third spaced-apart indicia.

The first indicia indicates a location for applying a cable stripping tool for

preparing the coaxial cable for insertion into a connector. The second indicia

indicates a proper depth of insertion of the prepared coaxial cable into a

connector. The third indicia indicates proper seating of a connector compression

element.

It is noted that aspects of the invention described with respect to

one embodiment may be incorporated in a different embodiment although not

specifically described relative thereto. That is, all embodiments and/or features

of any embodiment can be combined in any way and/or combination. Applicant

reserves the right to change any originally filed claim or file any new claim

accordingly, including the right to be able to amend any originally filed claim to

depend from and/or incorporate any feature of any other claim although not

originally claimed in that manner. These and other objects and/or aspects of the

present invention are explained in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which form a part of the specification,

illustrate various embodiments of the present invention. The drawings and



description together serve to fully explain embodiments of the present invention.

Fig. 1 is a perspective view of a conventional coaxial cable that has

been partially cut apart.

Fig. 2 is a perspective view of a conventional male F-style coaxial

connector that has a compression style back fitting with the compression sleeve

in an unseated position.

Fig. 3 is a side cross-sectional view of the conventional F-style

coaxial connector of Fig. 2.

Fig. 4 is a perspective view of the conventional F-style coaxial

connector of Fig. 2 mounted on a coaxial cable to provide a terminated coaxial

cable.

Fig. 5 is a perspective view of a conventional female connector

port.

Fig. 6 is a perspective view of a conventional coaxial cable splitter

that utilizes the female connector port of Fig. 5 .

Fig. 7A is a plan view of a "pre-connectorized" apparatus, such as

an RF signal splitter or RF signal amplifier, according to some embodiments of

the present invention.

Fig. 7B is a cross-sectional view of the apparatus of Fig. 7A taken

along lines 7B-7B.

Fig. 8 is a cross-sectional view of the apparatus of Fig. 7B taken

along lines 8-8, and illustrating a coaxial cable electrically and mechanically

secured within a connector thereof.

Fig. 9 is a cross-sectional view of a "pre-connectorized" apparatus,

such as an RF signal splitter or RF signal amplifier, according to other

embodiments of the present invention.

Figs. 10A-10C are plan views of "pre-connectorized" RF signal

splitter devices, according to some embodiments of the present invention.

Fig. is a plan view of a "pre-connectorized" RF signal amplifier

apparatus, according to some embodiments of the present invention.

Fig, 2 is a plan view of a "pre-connectorized" barrel connector

apparatus, according to some embodiments of the present invention.

Fig. 13 is a partial perspective view of a coaxial cable having

connector installation indicia on the outer jacket thereof, according to some



embodiments of the present invention.

Fig. 14 is a partial perspective view of a coaxial cable having

connector .installation indicia on the outer jacket thereof, according to some

embodiments of the present invention.

DETAILED DESCRIPTION

The present invention will now be described more fully hereinafter

with reference to the accompanying figures, in which embodiments of the

invention are shown. This invention may, however, be embodied in many

different forms and should not be construed as limited to the embodiments set

forth herein. Like numbers refer to like elements throughout. In the figures,

certain components or features may be exaggerated for clarity. In addition, the

sequence of operations (or steps) is not limited to the order presented in the

claims unless specifically indicated otherwise.

It will be understood that when a feature or element is referred to

as being "on" another feature or element, it can be directly on the other feature

or element or intervening features and/or elements may also be present. In

contrast, when a feature or element is referred to as being "directly on" another

feature or element, there are no intervening features or elements present. It will

also be understood that, when a feature or element is referred to as being

"connected", "attached" or "coupled" to another feature or element, it can be

directly connected, attached or coupled to the other feature or element or

intervening features or elements may be present. In contrast, when a feature or

element is referred to as being "directly connected", "directly attached" or

"directly coupled" to another feature or element, there are no intervening

features or elements present. Although described or shown with respect to one

embodiment and/or figure, the features and elements so described or shown can

apply to other embodiments and/or figures.

The terminology used herein is for the purpose of describing

particular embodiments only and is not intended to be limiting of the invention.

As used herein, the singular forms "a", "an" and "the" are intended to include the

plural forms as well, unless the context clearly indicates otherwise. It will be

further understood that the terms "comprises" and/or "comprising," when used in

this specification, specify the presence of stated features, steps, operations,



elements, and/or components, but do not preclude the presence or addition of

one or more other features, steps, operations, elements, components, and/or

groups thereof. As used herein, the term "and/or" includes any and all

combinations of one or more of the associated listed items and may be

abbreviated as "/". As used herein, phrases such as "between X and Y" and

"between about X and Y" should be interpreted to include X and Y. As used

herein, phrases such as "between about X and Y" mean "between about X and

about Y." As used herein, phrases such as "from about X to Y" mean "from

about X to about Y."

Spatially relative terms, such as "under", "below", "lower", "over",

"upper" and the like, may be used herein for ease of description to describe one

element or feature's relationship to another element(s) or feature(s) as illustrated

in the Figures. It will be understood that the spatially relative terms are intended

to encompass different orientations of the device in use or operation in addition

to the orientation depicted in the Figures. For example, if a device in the Figures

is inverted, elements described as "under" or "beneath" other elements or

features would then be oriented "over" the other elements or features. Thus, the

exemplary term "Under" can encompass both an orientation of over and under.

The device may be otherwise oriented (rotated 90 degrees or at other

orientations) and the spatially relative descriptors used herein interpreted

accordingly. Similarly, the terms "upwardly", "downwardly", "vertical", "horizontal"

and the like are used herein for the purpose of explanation only unless

specifically indicated otherwise.

As used herein, the term "longitudinal" and derivatives thereof refer

to the direction defined by the central axis of a coaxial connector, which is

generally coexistent with the central axis of any coaxial cable that the coaxial

connector is installed on when the coaxial cable is fully extended in a straight

line. This direction may also be referred to herein as the "axial" direction. The

term "transverse" and derivatives thereof refer to the plane that is normal to a

longitudinal direction.

It will be understood that although the terms first and second are

used herein to describe various features or elements, these features or elements

should not be limited by these terms. These terms are only used to distinguish

one feature or element from another feature or element. Thus, a first feature or



element discussed below could be termed a second feature or element, and

similarly, a second feature or element discussed below could be termed a first

feature or element without departing from the teachings of the present invention.

Unless otherwise defined, all terms (including technical and

scientific terms) used herein have the same meaning as commonly understood

by one of ordinary skill in the art to which this invention belongs. It will be further

understood that terms, such as those defined in commonly used dictionaries,

should be interpreted as having a meaning that is consistent with their meaning

in the context of the specification and relevant art and should not be interpreted

in an idealized or overly formal sense unless expressly so defined herein. Well-

known functions or constructions may not be described in detail for brevity

and/or clarity.

Figs. 7A and 7B illustrate a "pre-connectorized" apparatus 100,

such as an RF signal splitter or RF signal amplifier, according to some

embodiments of the present invention. The term "preconnectorized" means that

one or more coaxial cable connectors are pre-installed on the apparatus 100

such that a technician in the field only needs to prepare a coaxial cable end and

insert the prepared end into the connector on the apparatus 100 to terminate the

coaxial cable into the apparatus 100.

The illustrated apparatus 100 includes a housing 102 with opposite

first and second sides 102a, 102b. A cover is removed from the illustrated

housing 102 to illustrate the interior 102i thereof. As would be understood by one

skilled in the art, circuitry (not shown) is located in the interior 102i of the housing

102. This circuitry electrically connects connector 110 with connectors 40 and

performs various functions (depending on the type of device) as would be known

to one skilled in the art. A pair of conventional female connector ports 40 extend

outwardly from the first side 102a and an F-style coaxial connector 110 extends

outwardly from the second side 102b, as illustrated. The connector 110 is

configured to be electrically and mechanically attached to a prepared end of a

coaxial cable and includes a tubular connector body 112 having a forward end

112a (Fig. 7B) and an opposite cable receiving end 112b (Fig. 7B). The

connector 110 also includes a compression element 114 coupled to the

connector body cable receiving end 112b. The compression element 14 is

configured to move between an unseated position and a seated position. The



compression element 1 4 is configured to impart a compressive force to secure

one or more elements of a coaxial cable within the connector body 112 when the

compression element 14 is in the seated position.

The illustrated connector body forward end 12a includes an

externally-threaded end portion 1 6 (Fig. 7B) that is threadingly engaged with an

internally-threaded portion 104 of the housing 102 that extends outwardly from

the housing second side 102b. The connector body 1 2 is configured to resist

rotation once the end portion 1 6 is firmly threaded into the internally-threaded

housing portion 04. The illustrated connector body 12 has a generally

cylindrical configuration and does not include a hexagonal portion that can be

engaged by a wrench. In some embodiments, a substance may be applied to the

threads of the externally-threaded end portion 6 and/or the internally-threaded

portion 04 that inhibits rotation thereof. An exemplary substance is LOCTITE®

brand threadlocker (Henkel Corporation, Westlake, Ohio). In some

embodiments, a pin or other such member may be utilized to prevent rotation, as

would be understood by one skilled in the art.

The connector body 112 including the externally-threaded end

portion 1 6 may be formed of a conductive metal such as, for example, brass,

steel, or bronze, or alloys thereof or another metal or metal alloy. In some

embodiments, the connector body 112 may be formed of a non-conductive

material such as plastic. The inner and/or outer diameters of the connector body

1 2 may vary along the length of the connector body 12.

The externally-threaded end portion 1 6 further includes an

external annular ridge 116a. An O-ring, gasket or other member 22 may be

positioned around the externally-threaded end portion 16 adjacent the annular

ridge 116a, as illustrated in Fig. 7B. When the externally-threaded end portion

116 threadingly engages the internally-threaded housing portion 104, the O-ring

122 engages the annular end portion of the housing portion 104 to reduce or

prevent water or moisture ingress into the interior of the F-style connector 0

and apparatus 100.

The connector 110 includes a tubular inner contact post 120 within

the connector body 12 (Fig. 7B). The contact post 120 has an axial bore 134

that terminates at an opening 134a at the forward end 120a thereof, and an

opening 134b in the rearward free end 20b thereof. The contact post free end



0b is configured to be inserted into a prepared coaxial cable end around the

center conductor insulation thereof and coaxially beneath the outer conductive

layer thereof. The outside surface of the free end 120b of the contact post 120

may include one or more serrations, teeth, lips or other structures 136. The

contact post 120 is typically formed of a conductive material such as, for

example, brass, steel, or bronze, or alloys thereof.

The compression element 14 may comprise a hollow cylindrical

body having a front end 114a and a rear end 114b and may be permanently

attached to the connector body 112. The compression element 1 4 is typically

formed of a non-conductive, plastic material, but may also be formed of other

materials. In some embodiments, the front end 114a of the compression element

114 may have a first external diameter that is less than a second external

diameter of the rear end 114b of the compression element 114. A gasket or O-

ring 115 is mounted on the exterior surface of the compression element 114. As

shown in Fig. 7B, the inner diameter of the front end 1 4a of the compression

element 114 may be greater than the inner diameter of the rear end 114b of the

compression element 114. A ramped transition section 114t may connect the

inner radii of the front and rear ends 114a, 114b of the compression element

114.

The compression element 114 is closer to the apparatus housing

102 when in the seated position than when in the unseated position. In addition,

the compression element 114 is positioned between the connector body 112 and

the contact post 120 when in the seated position. The outer surface of the

compression element 114 may include a groove therein (not shown) that is

configured to receive a gripping element of a compression tool that is used to

move the compression element 114 from the unseated position to the seated

position.

Still referring to Fig. 7B, the connector 110 includes a receiving

member 140 that is positioned forward of the contact post 120 and that is

electrically connected to circuitry (not shown) within the housing interior 102i. In

the illustrated embodiment, the receiving member 140 is electrically connected to

the circuit via a conductive element 150 that extends into the housing 102. The

illustrated receiving member 140 has an opening 142 in a rearward end 140b

thereof that is in communication with the contact post forward end opening 134a.



The receiving member 140 is configured to receive and make electrical contact

with a center conductor 12 of a coaxial cable 0 that is inserted through the

connector body cable receiving end 112b and through the contact post axial bore

134. When received in the receiving member 140, the center conductor 12 is

electrically connected to the circuit via the receiving member 140 and conductive

element 150. In the illustrated embodiment, the receiving member 140 extends

through an opening 113 in the connector body forward end 112a and into the

housing 102.

The receiving member 140 and conductive element 150 may each

have various shapes and configurations. The receiving member 140 and

conductive element 150 may each be formed of a conductive metal such as, for

example, brass, steel or bronze or alloys thereof or another metal or metal alloy.

In the illustrated embodiment, an alignment member 160 is positioned within the

connector body forward end 112a and coaxially surrounds at least a portion of

the receiving member 140. The alignment member 160 is configured to retain

the receiving member 140 in place and properly aligned with the axial bore 134

of the contact post 120 such that a center conductor of a coaxial cable can be

positioned within the receiving member 140 without interference and with

minimal effort by a technician.

Fig. 8 is a section view of the apparatus 100 of Figs. 7A-7B

illustrating the connector 110 terminating an end of a coaxial cable 10. Before

the cable 10 is inserted into the connector 110, end portions of the dielectric 14,

the tape 16, the electrical shield 18 and the cable jacket 20 are cut off and

removed so that the end portion of the central conductor 12 is fully exposed, as

described above with respect to Fig. 1. Additional end portions of the cable

jacket 20 and any electrical shielding tape are then removed to expose the end

portion of the wires of the electrical shield 18. The central conductor 12,

dielectric 14, and the tape 16 of cable 10 are axially inserted through the

compression element 114 and into the axial bore 134 of the contact post 120,

while the electrical shield 18 and the cable jacket 20 are inserted through the

compression element 114 and over the outside surface of the contact post 120.

The exposed length of the central conductor 12 is sufficient such that it will pass

all the way through the connector body 118 and extend into the receiving

member 140. The exposed end portions of the wires of the electrical shield 8



reside in a front portion of the generally annular cavity between the contact post

120 and the connector body 112, thereby placing the electrical shield 18 in

mechanical and electrical contact with at least one of the connector body 1 8 or

the contact post 120. The center conductor 12 of the coaxial cable 10 is

electrically connected to a circuit within the housing 102 via the conductive

element 150. An installer then uses a compression tool to move the compression

element 114 into its seated position after the coaxial cable has been inserted into

the connector body to lock the coaxial cable in place.

Referring to Fig. 9 , a "pre-connectorized" apparatus 100, such as

an RF signal splitter or RF signal amplifier, according to other embodiments of

the present invention is illustrated. The illustrated apparatus 100 includes a

housing 102 with opposite first and second sides 102a, 102b. A pair of female

connector ports 40 extend outwardly from the first side 102a and an F-style

coaxial connector 110 similar to the connector 110 of Figs. 7A-7B and 8 extends

outwardly from the second side 102b, as illustrated. However, the connector 110

is not threadingly secured to the housing. Instead, the connector 1 0 is

contained within a port 106 that extends outwardly from the housing 102. The

outwardly extending port 106 has an axial bore 107 that terminates at opposite

forward and rearward openings 107a, 107b. The connector body 112 is disposed

within the axial bore 107 of the port 106 such that the connector body cable

receiving end 112b extends outwardly through the port rearward opening 107b.

Although not illustrated, the connector 110 in Fig. 9 also includes a compression

element as described above.

In the embodiment illustrated in Fig. 9 , the connector 1 0 is

assembled within the port during manufacturing of the apparatus 100. For

example, the housing 102 may comprise two matable sections and the

connector 110 is assembled within the port 106 as the two sections are secured

together, for example, via fasteners (e.g., bolts, screws, rivets, etc.), during

manufacturing. However, the connector 110 may be secured within the port 106

in various ways, without limitation.

In each of the embodiments illustrated in Figs. 7A-7B, 8 , and 9 ,

one or both of the illustrated female ports 40 may be replaced with an F-style

coaxial connector. Figs. 7A-7B, 8 and 9 only show one F-style coaxial connector

10 for ease of illustration.



Figs. 0A- 0C illustrate "pre-connectorized" RF signal splitter

apparatuses that include F-style coaxial connectors 10 as described above,

according to some embodiments of the present invention. Fig. 0A illustrates a

2:1 RF signal splitter apparatus 200, Fig. 0B illustrates a 3:1 RF signal splitter

apparatus 300, and Fig. 10C illustrates a 4:1 RF signal splitter apparatus 400.

Fig. 11 illustrates a "pre-connectorized" RF signal amplifier apparatus 500 that

includes F-style coaxial connectors 110 as described above, according to some

embodiments of the present invention.

Fig. illustrates a "pre-connectorized" barrel connector apparatus

600 (also referred to as an "F81" connector) that includes F-style coaxial

connectors 110 as described above, according to some embodiments of the

present invention. The illustrated barrel connector apparatus 600 includes a

base 602 having opposite first and second sides 602a, 602b. A respective

connector 110 extends outwardly from the first and second sides 602a, 602b of

the base 602, as illustrated. The two connectors 10 are in electrical

communication with each other and function like connector 1 0 of Figs. 7A, 7B

and 8 .

Referring now to Fig. 13, according to some embodiments of the

present invention, the outer jacket of a coaxial cable 10' includes connector

installation indicia to facilitate preparing the coaxial cable for insertion into a

connector 10 and for ensuring that the coaxial cable 10' is properly connected

to the connector 110. The connector installation indicia is located at regular

intervals along the length of the cable 10'. In the illustrated embodiment of Fig.

13, the connector installation indicia includes a plurality of pairs of first and

second spaced-apart indicia M , M2. The first indicia M indicates a location for

applying a cable stripping tool for preparing the coaxial cable 10' for insertion

into a connector 110. The second indicia M2 indicates a proper depth of insertion

of the prepared coaxial cable 10' into the connector 1 0. The second indicia M2

allows a technician to visually see when a connector 110 is on the cable 10'

correctly.

Referring to Fig. 14, in other embodiments, an additional third

indicia M3 may be utilized to indicate when the compression connecter fitting 14

is seated correctly after insertion of the prepared cable end into a connector 110.

Connector installation indicia may be applied to the outer jacket 20



of a coaxial cable via printing or other known methods. In some embodiments of

the present invention, the connector installation indicia may be formed in the

outer jacket 20 of a coaxial cable during extrusion of the outer jacket 20. In other

embodiments of the present invention, the connector installation indicia may be

adhesively secured to the outer jacket 20 of a coaxial cable. Connector

installation indicia, according to embodiments of the present invention, may

include all types of markings including, but not limited to, lines, text, lettering (i.e.,

alphabetical characters, alphanumeric characters), designs, characters, logos,

images, graphics, symbols, etc.

The foregoing is illustrative of the present invention and is not to be

construed as limiting thereof. Although a few exemplary embodiments of this

invention have been described, those skilled in the art will readily appreciate that

many modifications are possible in the exemplary embodiments without

materially departing from the novel teachings and advantages of this invention.

Accordingly, all such modifications are intended to be included within the scope

of this invention as defined in the claims. The invention is defined by the

following claims, with equivalents of the claims to be included therein.



THAT WHICH IS CLAIMED IS:

1. An apparatus, comprising:

a housing; and

a connector extending outwardly from the housing, the connector

configured to be electrically and mechanically attached to a prepared end of a

coaxial cable, the connector comprising:

a tubular connector body having a cable receiving end and

an opposite forward end; and

a compression element coupled to the connector body cable

receiving end, the compression element configured to move

between an unseated position and a seated position, wherein the

compression element is configured to impart a compressive force

to secure one or more elements of a coaxial cable within the

connector body when the compression element is in the seated

position.

2 . The apparatus of Claim 1, wherein the housing comprises

an internally-threaded portion, wherein the connector body forward end

comprises an externally-threaded portion that is threadingly engaged with the

internally-threaded housing portion, and wherein the connector body is

configured to resist rotation once firmly threaded into the internally-threaded

housing portion.

3 . The apparatus of Claim , wherein the connector comprises

an F-style coaxial connector having a tubular inner contact post within the

connector body, wherein the contact post has an axial bore terminating at an

opening in a rearward free end thereof and an opening at a forward end thereof,

wherein the contact post free end is configured to be inserted into a prepared

coaxial cable end around the center conductor insulation thereof and coaxially

beneath the outer conductive layer thereof.

4 . The apparatus of Claim 3 , further comprising a receiving

member positioned forward of the contact post and electrically connected to a



circuit within the housing, wherein the receiving member has an opening in a

rearward end thereof that is in communication with the contact post forward end

opening, and wherein the receiving member is configured to receive a center

conductor of a coaxial cable inserted through the connector body cable receiving

end and through the contact post axial bore such that the center conductor is

electrically connected to the circuit.

5. The apparatus of Claim 4, further comprising an alignment

member positioned within the connector body forward end and that coaxially

surrounds at least a portion of the receiving member.

6. The apparatus of Claim 4 , wherein the connector body

forward end comprises an opening, and wherein the receiving member extends

through the opening and into the housing.

7. The apparatus of Claim , wherein the housing comprises

an outwardly extending port having an axial bore that terminates at opposite

rearward and forward openings, wherein the connector body is disposed within

the axial bore of the port such that the connector body cable receiving end

extends outwardly through the port rearward opening.

8 . The apparatus of Claim 7 , wherein the connector comprises

an F-style coaxial connector having a tubular inner contact post within the

connector body, wherein the contact post has an axial bore terminating at an

opening in a rearward free end thereof and an opening at a forward end thereof,

wherein the contact post free end is configured to be inserted into a prepared

coaxial cable end around the center conductor insulation thereof and coaxially

beneath the outer conductive layer thereof.

9 . The apparatus of Claim 8 , further comprising a receiving

member positioned forward of the contact post and electrically connected to a

circuit within the housing, wherein the receiving member has an opening in a

rearward end thereof that is in communication with the contact post forward end

opening, and wherein the receiving member is configured to receive a center



conductor of a coaxial cable inserted through the connector body cable receiving

end and through the contact post axial bore such that the center conductor is

electrically connected to the circuit.

10. The apparatus of Claim 9 , further comprising an alignment

member positioned within the connector body forward end and that coaxially

surrounds at least a portion of the receiving member.

11. The apparatus of Claim 8, wherein the connector body

forward end comprises an opening, and wherein the receiving member extends

through the opening and into the housing.

12. The apparatus of Claim 1, wherein the compression element

is permanently attached to the connector body.

3. The apparatus of Claim 1, wherein the apparatus comprises

an RF signal splitter apparatus or an RF signal amplifier apparatus.

14. An apparatus, comprising:

a housing; and

first and second connectors extending outwardly from the housing,

wherein the first and second connectors are in electrical communication with

each other;

wherein each connector is configured to be electrically and

mechanically attached to a prepared end of a coaxial cable, and wherein each

connector comprises:

a tubular connector body having a cable receiving end and

an opposite forward end; and

a compression element coupled to the connector body cable

receiving end, the compression element configured to move

between an unseated position and a seated position, wherein the

compression element is configured to impart a compressive force

to secure one or more elements of a coaxial cable within the

connector body when the compression element is in the seated



position.

15 . The apparatus of Claim 14, wherein each connector

comprises an F-style coaxial connector having a tubular inner contact post within

the connector body, wherein the contact post has an axial bore terminating at an

opening in a rearward free end thereof and an opening at a forward end thereof,

wherein the contact post free end is configured to be inserted into a prepared

coaxial cable end around the center conductor insulation thereof and coaxially

beneath the outer conductive layer thereof.

16. An apparatus, comprising:

a base having opposite first and second sides;

a first connector extending outwardly from the base first side; and

a second connector extending outwardly from the base second

side;

wherein the first and second connectors are in electrical

communication with each other;

wherein each connector is configured to be electrically and

mechanically attached to a prepared end of a coaxial cable, and wherein each

connector comprises:

a tubular connector body having a cable receiving end and

an. opposite forward end; and

a compression element coupled to the connector body cable

receiving end, the compression element configured to move

between an unseated position and a seated position, wherein the

compression element is configured to impart a compressive force

to secure one or more elements of a coaxial cable within the

connector body when the compression element is in the seated

position.

17. The apparatus of Claim 16, wherein each connector

comprises an F-style coaxial connector having a tubular inner contact post within

the connector body, wherein the contact post has an axial bore terminating at an

opening in a rearward free end thereof and an opening at a forward end thereof,



wherein the contact post free end is configured to be inserted into a prepared

coaxial cable end around the center conductor insulation thereof and coaxially

beneath the outer conductive layer thereof.

18. In combination:

a coaxial cable, comprising an outer jacket having connector

installation indicia thereon; and

a connector configured to be electrically and mechanically attached

to a prepared end of the coaxial cable, the connector comprising:

a tubular connector body having a cable receiving end and

an opposite forward end; and

a compression element coupled to the connector body cable

receiving end, the compression element configured to move

between an unseated position and a seated position, wherein the

compression element is configured to impart a compressive force

to secure one or more elements of the coaxial cable within the

connector body when the compression element is in the seated

position.

19. The combination of Claim 18, wherein the connector

installation indicia comprises at least one pair of first and second spaced-apart

indicia, the first indicia indicating a location for applying a cable stripping tool for

preparing the coaxial cable for insertion into the connector, and the second

indicia indicating a proper depth of insertion of the prepared coaxial cable into

the connector.

20. The combination of Claim 19 , wherein the at least one pair

of first and second spaced-apart indicia comprises a plurality of pairs of first and

second spaced-apart indicia.

2 1 . The combination of Claim 8 , wherein the connector

installation indicia comprises first, second and third spaced-apart indicia, the first

indicia indicating a location for applying a cable stripping tool for preparing the

coaxial cable for insertion into the connector, the second indicia indicating a



proper depth of insertion of the prepared coaxial cable into the connector, and

the third indicia indicating proper seating of the compression element.

22. A coaxial cable, comprising an outer jacket having

connector installation indicia thereon.

23. The coaxial cable of Claim 22, wherein the connector

installation indicia comprises at least one pair of first and second spaced-apart

indicia, the first indicia indicating a location for applying a cable stripping tool for

preparing the coaxial cable for insertion into a connector, and the second indicia

indicating a proper depth of insertion of the prepared coaxial cable into the

connector.

24. The coaxial cable of Claim 23, wherein the at least one pair

of first and second spaced-apart indicia comprises a plurality of pairs of first and

second spaced-apart indicia.

25. The coaxial cable of Claim 22, wherein the connector

installation indicia comprises first, second and third spaced-apart indicia, the first

indicia indicating a location for applying a cable stripping tool for preparing the

coaxial cable for insertion into the connector, the second indicia indicating a

proper depth of insertion of the prepared coaxial cable into a connector, and the

third indicia indicating proper seating of a connector compression element.

26. A method of connecting a coaxial cable with an apparatus,

the method comprising:

preparing an end of a coaxial cable such that a center conductor

thereof extends outwardly from the end; and

inserting the cable end into a connector attached to the apparatus

such that the coaxial cable is electrically and mechanically attached to the

apparatus, wherein the connector comprises:

a tubular connector body having a cable receiving end and

an opposite forward end; and

a compression element coupled to the connector body cable



receiving end, the compression element configured to move

between an unseated position and a seated position, wherein the

compression element is configured to impart a compressive force

to secure one or more elements of the coaxial cable within the

connector body when the compression element is in the seated

position.

27. The method of Claim 26, wherein the apparatus comprises

an internally-threaded portion, wherein the connector body forward end

comprises an externally-threaded portion that is threadingly engaged with the

internally-threaded housing portion, and wherein the connector body is

configured to resist rotation once firmly threaded into the internally-threaded

housing portion.

28. The method of Claim 26, wherein the connector comprises

an F-style coaxial connector having a tubular inner contact post within the

connector body, wherein the contact post has an axial bore terminating at an

opening in a rearward free end thereof and an opening at a forward end thereof,

wherein the contact post free end is configured to be inserted into the prepared

coaxial cable end around the center conductor insulation thereof and coaxially

beneath the outer conductive layer thereof.

29. The method of Claim 28, wherein the connector comprises a

receiving member positioned forward of the contact post and electrically

connected to a circuit within the apparatus, wherein the receiving member has

an opening in a rearward end thereof that is in communication with the contact

post forward end opening, and wherein the receiving member receives the

center conductor of the coaxial cable inserted through the connector body cable

receiving end and through the contact post axial bore such that the center

conductor is electrically connected to the circuit.



























INTERNATIONAL SEARCH REPORT International application No.

PCT/US2012/060344

A. CLASSIFICATION OF SUBJECT MATTER

H01R 24/38(2011.01)i, H01R 9/05(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

H01R 24/38; H01R 9/05

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models

Japanese utility models and applications for utility models

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

eKOMPASS(KIPO internal) & Keywords: coaxial cable, connector, splitter, indicia

c . DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2005-0085125 Al (MONTENA NOAH) 2 1 Apr i l 2005 1-12 ,26-29

See abstract , paragraphs [0036] -[0043] , claims 1-4 , 8 , 11 and f igures 1-5E . 13-18

19-25

US 2008-0014790 Al (MONTENA NOAH) 17 January 2008 13-17

See abstract , paragraphs [0012] , [0029] -[0037] , c l aims 1-3 and f igures 1-5 .

US 2005-0020128 Al (MONTENA NOAH) 27 January 2005 22

See abstract , paragraphs [0023] , [0026] , c laims 19 , 25 and f igures 1 , 4a .

US 2002-0164900 Al (YOUTSEY TIMOTHY L. ) 07 November 2002 1-29

See abstract , paragraphs [0046] -[0053] , claims 1-6 and f igures 1-4.

US 6929508 Bl (MICHAEL HOLLAND) 16 August 2005

See abstract , column 4 , l ine 4 1 - column 5 , l ine 11 , l ines 28~ 45 , ine 64 -
column 6 , l ine 22 , 60 - column 7 , l ine 14 and f igures 1A-3 .

Further documents are listed in the continuation of Box C . patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited t o establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

28 March 2013 (28.03.2013) 29 March 2013 (29.03.2013)
Name and mailing address of the ISA/KR Authorized officer - ™ ,

Korean Intellectual Property Office
mm .. 189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan KIM, Sung Gon i '

t ' 302-70 ' P f Korea

Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-8746

Form PCT/ISA/210 (second sheet) (My 2009)



INTERNATIONAL SEARCH REPORT International application No.

PCT/US2012/060344

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

□ Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 . Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

I . Claims 1-17 and 26-29 are directed to an apparatus and a method for connecting a coaxial cable to a connector attached to the
apparatus.
II. Claims 18-25 are directed to a coaxial cable and a combination of the coaxial cable and a connector.

1. I IAs all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

I IAs only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest | | The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

I IThe additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I INo protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) ( y 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2012/060344

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2005-0085 125 A 1 2 1 . 04. 2005 CN 100593882 C 10. 03 .2010
CN 1868092 A 22. 11,,2006
CN 1868092 CO 22. 11,,2006
DK 176434 1 11.02 ,,2008
DK 200600620 A 23. 06 ,,2006
US 68841 13 B1 26. 04 2005

O 2005-041359 A1 06. 05 ,,2005

us 2008-0014790 A 1 17 .0 1 .2008 CN 1005505 17 C 14. 10 ,,2009
CN 1835291 AO 20. 09 ,,2006
US 2006-0199428 A1 07. 09 2006
US 2007-0099489 A1 03. 05 ,,2007
US 7153160 B2 26. 12 ,,2006
US 7347728 B2 25. 03 ,,2008
US 7404738 B2 29. 07 ,,2008

us 2005-0020 128 A 1 27 .0 1 .2005 US 2005-00429 19 A1 24. 02 ,,2005
US 2006-0009074 A1 12. 0 1 ,,2006
US 7004788 B2 28. 02 2006
us 7014501 B2 2 1 . 03 ,,2006
us 7299550 B2 27. 11,,2007

us 2002-0164900 A 1 07 . 11.2002 us 6648683 B2 18. 11,,2003

us 6929508 B1 16 . 08 .2005 None

Form PCT/ISA/210 (patent family annex) ( y 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

