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Description

Field of the Invention

The present invention relates to connectors for
coaxial cables. More particularly, the present inven-
tion relates to a very low cost, easily installable feed-
through connector for coaxial cable of the type typi-
cally used indoors for wideband RF signal distribu-
tion, for example.

Background of the Invention

Coaxial cable is in widespread use for distributing
wideband radio frequency ("RF") information, such as
television and radio signals. Coaxial cable typically
provides two conductors, a central axial conductor
and an outer conductor which is substantially concen-
tric with the inner central conductor. The central con-
ductor is typically completely surrounded by the outer
conductor, and a low-loss, high dielectric insulation
material, such as plastic foam, separates the two con-
ductors. An outer insulating jacket is usually, although
not necessarily, provided over the outer conductor to
provide electrical insulation and physical protection to
the cable. The outer conductor may be a single ele-
ment, or it may be a composite of several layered ele-
ments of conductive foil, wire braid, etc. One element
of a composite outer conductor construction may be
a conductive film or coating applied to the outside
surface of the low-loss, high dielectric insulation ma-
terial.

Relatively large diameter, semi-rigid coaxial
cables are widely used outdoors in cable television
distribution networks as a delivery conduit for deliv-
ering the cable network signals to drop box locations
near the service subscriber's premises. Smaller,
more flexible coaxial cables having external insulat-
ing jackets are used to provide service drops to the
subscriber premises.

Connectors are provided for connecting the
cables in the outdoor environment. Such connectors
not only must provide positive, signal-tight electrical
connections, they must also provide positive leak-
tight, sealed physical connections to prevent intru-
sion of moisture into the cable. Installation of such
connectors typically requires cable end preparation
such as coring or removal of the insulator dielectric
core for some distance, followed by installation and
tightening of the conductor assembly by a trained
craftsperson, with or without special tools, depending
upon the conductor/cable design. Typically, the out-
door environment connectors provide a central con-
nector element which is secured in coaxial arrange-
ment over an exposed end portion of the central con-
ductor. The central connector element thus contri-
butes significantly to the securement of the connector
structure to the prepared cable end.
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Usually, the distribution network operator does
not want a subscriber to install a connector to a cable
for use with "outside plant" distribution boxes, cables
and the like; thus, special keyed tools are often pro-
vided for use by trained installers in order to preclude
unauthorized access to system distribution boxes,
service drops and the like.

Within the subscriber premises the opposite sit-
uation often exists. Usually, the subscriber has a
number of appliances which require interconnection
and connection to the service cable outlet jack, typi-
cally mounted to and extending outwardly from a wall
plate within the home or other interior location, etc.
Connections may be needed between the service
jack and the jacks of a television set, a video cassette
recorder ("VCR"), and a stereo FM receiver, for exam-
ple.

Small diameter (approximately one quarter inch
or smaller), flexible coaxial cables are typically em-
ployed to accomplish the needed connections. These
coaxial cables typically include a solid wire central
conductor, a foam core, an outer composite conductor
formed of an inner aluminum coating on the foam
core, one or more layers of open-mesh aluminum wire
braid and one or more layers of an aluminum foil. The
outer composite conductor is typically covered by a
plastic outer insulator jacket of one or several layers
of insulating material in order to complete the coaxial
cable construction. The dimensions of such coaxial
cables may vary, depending upon type and source
thereof. Also, the properties of the cable may vary,
depending on type and source, and also depending
upon such factors as ambient temperature. When am-
bient temperature is low, the polymer cable materials
become very stiff and difficult to manouver during
connector installation procedures. Also, the foil coat-
ed inner insulating core may vary in diameter from
about .140 inch to as much as about .200 inch.

These small diameter cables have been made
available to the consumer in standard lengths with
connectors installed at the factory. Also, connectors
have been made available for installation, but instal-
lation of these connectors to a prepared cable end
has typically required a crimping tool for crimping a
retaining ferrule, or a tool for spreading a retaining slip
ring, or the tighening of a compression nut which re-
tains the connector to the cable end, or the like. Some
connectors for indoor service provide and require
compressive coaction between the face of the thread-
ed jack and the connector body, which is achieved in
practice by tightening a threaded nut of the connector
over the outer threads of the jack.

The connectors for indoor service are known as
“feedthrough" connectors, in the sense that there is
no separate central connector element of the connec-
tor provided for connection, the center conductor of
the cable providing this element of the connection
mechanism. The center conductor is usually engaged
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by a receptacle element of a jack. Such element,
sometimes referred to as a center seizure mecha-
nism, when present, provides a positive mechanical
engagement between the connector assembly and
the center conductor of the coaxial cable.

In the case of the feedthrough connector, an ex-
posed end portion of the solid wire central conductor
of the coaxial cable is directly engaged by the center
seizure mechanism of the jack when the feedthrough
connector is mounted thereon. Since the central con-
ductor of the coaxial cable is not maintained in mech-
anical engagement with the feedthrough connectors,
and since those connectors function only to feed or
connect the outer conductor to the jack and thereby
to position the exposed central conductor for engage-
ment with the central gripping mechanism of the jack,
the prior techniques for securing the connector to the
cable have proven to have drawbacks related to in-
stallation and have proven not to be entirely satisfac-
tory for ready installation and extended, reliable use
within indoor use environments.

Irrespective of the particular approach followed
by the prior art, hitherto there has not been a very low
cost feedthrough coaxial cable connector which may
be easily assembled and attached to the cable with a
simple manipulation by a user without special tools,
or skills, and which provides a positive, superior en-
gagement over time with the jack to which it is mated
for use.

Awide variety of techniques are to be found in the
coaxial cable connector art for attaching a feed-
through connector to a prepared cable end. One rep-
resentative example is to be found in the Quacken-
bush U.S. Patent No. 3,781,762. Therein, a tubular
connector body includes an annular flare. The body is
dimensioned to fit between the insulating core and
outer conductor of the prepared cable end, and it
aligns and positions an exposed end section of the
central conductor. The annular flare of the tubular
body causes the outer conductor to become stretched
over it as the body is pushed between the core and
the outer conductor during installation. A cylindrical
ferrule, such as a split ring or crimp ring, is then instal-
led over the body inside of the annular flare. The
Quackenbush arrangement is said to provide good
electrical and mechanical connection of the cable out-
er conductor to the connector body. However, the
Quackenbush connector cannot be easily installed on
the prepared cable end without special tools needed
for installation of the clamping ferrule.

As mentioned, another feedthrough connector re-
lies upon a compression engagement obtained by
tightening a threaded nut to the jack. The tightened
nut of the connector compresses the outer conductor
against the connector body and thereby secures the
connector to the cable. One drawback of this ap-
proach is that when the nut is not tightened upon the
threaded jack, or when the connector end is not en-
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gaged with the jack, a slight tug or jerk on the connec-
tor may cause it undesirably to become separated
from the cable.

Other more conventional approaches are to be
found in the coaxial cable connector art which include
means for engaging the exposed end of the central
conductor. For example, British Patent Specification
621,459 describes a tubular connector body for inser-
tion between the insulation core and the outer con-
ductor of a coaxial cable. An annular flared or bulged
region expands the outer conductor of the cable, and
a longitudinally extending split ferrule tube is pushed
over the coaxial cable end to surround the body at the
bulged region so as to press the cable against the
bulged region to improve electrical connection and
mechanical attachment. The ferrule includes fingers
enabling it to be secured to the connector body after
it is positioned in place.

An annular split ring is described in the Leeper
U.S. Patent No. 2,805,399 in order to retain an outer
conductor of a coaxial cable along a narrow ring loca-
tion immediately adjacent a bulged annular frusto-
conical clip portion of a body which is slipped under
the outer conductor of the coaxial cable in order to
provide very secure mechanical retention of the cable
to the connector. Here, a special tool is needed in or-
der to position and install the slip ring.

In the Pugner U.S. Patent No. 4,053,200, a con-
nector body has two radially raised portions. A plural-
fingered, elongated brass ferrule slides over the
cable and the outer radially raised portion in order to
seat or nest between the two raised portions of the
body and press the outer conductor of the cable
against the connector body. While the elongated
brass ferrule provides aradial band of circumferential
compression force to press the cable outer conductor
against the tubular body, similar to the manner de-
scribed in the Quackenbush reference discussed
above, no engagement is provided between the elon-
gated ferrule or other structure of the connector and
the cable behind the outer raised portion of the con-
nector body. Apparently, to aid requisite securement
of the cable to the connector, the Pugner reference
teaches a central connector structure which is crimp-
ed or otherwise secured to an exposed end section
of the central conductor of the cable.

Without the further retention means by the cen-
tral connector structure as shown in the Pugner pa-
tent, tugging and pulling stresses upon the coaxial
cable will tend to cause it to become disconnected
from the connector as described by Pugner, especial-
ly if the connector is threaded onto the jack at the
time. Also, any flexures of the cable, particularly with-
in an indoor environment such as the home, will tend
to cause the outer conductor to stretch and possibly
to lose effective electrical contact with the ridge of the
outer raised portion and/or provide an unwanted sig-
nal leakage path at the connector.
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The Schwartz U.S. Patent No. 3,264,602 pro-
vides a connector body for a coaxial cable which has
a rearwardly tapered, ringed frustoconical surface
which is slipped under the outer conductor of the co-
axial cable. An outer member snap-locks over the
cable in a manner which compresses the outer con-
ductor against the frustoconical surface in order to
lock the cable to the connector and to provide a pos-
itive electrical connection between the inner surface
of the outside conductor of the cable and the facing
frustoconical ringed surface of the conductive con-
nector body.

The Lee U.S, Patent No. 4,789,355 provides a co-
axial cable connector plug which has tines or leaves
which slide over the threaded end of the jack. An outer
annular sleeve may then be pushed forward over the
tines in order to compress them against the threaded
jack and lock the connector plug against the jack in
the manner of a compression collet, even though the
plug is not threaded to mate with the threads of the
jack.

The Samichisen U.S. Patent No. 4,834,675 de-
scribes what the inventor calls a "snap-n-seal" coaxial
cable connector for a prepared end of a coaxial cable.
This four-part connector assembly includes a mandrel
body 30 which has a ramped contour 39 diverging
from the rear end thereof, so that the body 30 may be
press fit between the dielectric core and the shielding
braid. As seen in Fig. 2B and as best seen in Fig. 4,
the ramped contour 39 appears to flatten out and
ends at a step inwardly forming a right angle with the
flattened region. A plastic compression sleeve 60 is
pushed over the body 30 and the cable end. The com-
pression sleeve snap-locks into a metal collar mem-
ber 20 and is said thereby to lock the cable end to the
connector assembly. Since the ramped contour 39
appears to end at a flattened region, the body 30 fails
to provide a knife edge for effectively cutting into the
braid or aluminum sheet forming the outer conductor
of the coaxial cable. There is no elastomeric compres-
sion member.

Thelto etal. U.S. Patent No. 4,249,790 describes
a push-on type connector plug for a coaxial cable end.
In pertinent part, the connector plug includes a slotted
shield casing forming a plurality of resilient fingers
which engage the outer cylindrical surface of a con-
nector receptacle as the connector plug is pushed
onto the receptacle. The fingers appear to be con-
toured to cooperate with an outer band structure in or-
der to provide a spring bias force which pushes the
fingers against the outer cylindrical surface of the re-
ceptacle and thereby provide a good electrical and
mechanical push-on, pull-off attachment.

The Morello Jr. U.S. Patent No. 3,196,382 de-
scribes a crimp type coaxial cable connector 12 which
includes a mandrel body having an integrally thread-
ed mating cap for mating with a receptor connector
14. The Morello Jr. connector device is not a push-on
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feedthrough connector.

While the foregoing approaches recognize the
problem of providing effective contact and positive
mechanical attachment of the prepared cable end
and the cable connector, none of the foregoing ap-
proaches achieve a simplified, easily installed, posi-
tively acting feedthrough coaxial cable connector in-
tended primarily for ready installation by the un-
trained user or consumer or by the trained technician,
and for reliable use typically within an indoor environ-
ment over an extended time period.

Summary of the Invention with Obiects

Ageneral object of the present invention is to pro-
vide a feedthrough coaxial cable connector which
overcomes the limitations and drawbacks of the prior
art.

A more specific object of the present invention is
to provide a feedthrough coaxial cable connector for
indoor use which may be installed by a user with exer-
tion of but moderate finger strength and without any
special tools or skills being required.

One more specific object of the present invention
is to provide a feedthrough coaxial cable connector
which achieves improved flexual strain relief against
rearward pulling force thereby to prevent the cable
from being disconnected from the connector in re-
sponse to tugging or pulling forces whether or not the
connector is pulled free of the jack. That is to say, a
specific object of the present invention is to provide
a feedthrough coaxial cable connector which prefer-
entially releases from a jack with which it is mated,
rather than becoming damaged and inoperative by
separation of the connector and the coaxial cable
end.

Yet another specific object of the present inven-
tion is to provide a kit of a few co-acting parts which
may be assembled and installed by the consumer as
a connector on an easily prepared end of an indoor
coaxial cable by hand without special tools and with-
out special training or skills.

According to one aspect of the present invention
a feedthrough coaxial cable connector for connecting
to a prepared end of a coaxial cable having an ex-
posed solid-wire central conductor, the connector
comprises:

a tubular mandrel body (26) of conductive ma-
terial dimensioned to be pressed between a dielectric
core (14) and an outer conductor (18) of the prepared
end of the cable, the mandrel body (26) including a
cable engagement surface portion (30) defining a
projecting edge (33) extending therearound for en-
gaging outer conductor (18) of the coaxial cable, a
tubular shank portion (34) extending from the cable
engagement surface portion (30) to a radial wall por-
tion (36), and a receptacle engagement portion (37)
coaxially extending forwardly from the radial wall por-
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tion (36) and coaxially disposed about the exposed
central conductor (12) and dimensioned to slide onto
and contact in close fitting friction engagement an
outer surface (74) of a receptacle means (72) with
which the connector mates in use, and radial com-
pression means (50) for compressing the inside sur-
face of the outer conductor (18) of the coaxial cable
over the edge (33) of the cable engagement surface
of the mandrel body (26) in order to place the outer
conductor (18) into shear stress and without shearing
the outer conductor, characterized in that the com-
pression means comprising a retention ring (50) hav-
ing a resiliently deformable portion (52) of elastome-
ric material which coacts with the tubular shank por-
tion (34) and an annular (33) or helical (33a) blade of
the projecting edge (33) forming an annular or helical
barb of the mandrel body such that, once locked in
place, the resiliently deformable portion of the reten-
tion ring (50) effectively locks the cable on to the con-
nector,

According to a further aspect of the present in-
vention provides a kit of parts for assembly into a
feedthrough coaxial cable connector at a prepared
end of a coaxial cable having an exposed solid-wire
central conductor, the unassembled kit of parts com-
prising:

a tubular mandrel body (26) of conductive ma-
terial dimensioned to be pressed between a dielectric
core (14) and an outer conductor (18) of the prepared
end of the cable, the mandrel body (26) including a
cable engagement surface portion (30) defining a
projecting edge (33) extending therearound, a tubular
shank portion (34) extending from the cable engage-
ment surface portion to a radial wall portion (36), and
a jack engagement portion (37) and coaxially dis-
posed about the exposed central conductor (12) and
dimensioned to slide onto and contact in close fitting
friction engagement an outer surface (74) of a jack
with which the connector mates in use, and

radial compression means for compressing the
inside surface of the outer conductor of the coaxial
cable over the edge (33) of the tubular mandrel body,
the compression means comprising a retention ring
(50) having a resiliently deformable portion (52) of
elastomeric material which coacts with the tubular
shank portion (34) and an annular (33) or helical (33a)
blade of the projecting edge (33) forming an annular
or helical barb of the mandrel body such that once
locked in place, the resiliently deformable portion of
the retention ring (50) effectively locks the cable on
to the connector,

According to a still further aspect of the present
invention there is provided a method for assembling
a feedthrough coaxial cable connector from a kit of
parts at an end of a coaxial cable, the method com-
prising the steps of:

preparing an end of the cable (10) by peeling
back a first cylindrical portion of an outer insulator
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covering (20) for a first length to expose an outer con-
ductor braid/foil layer (18), and peeling back the outer
conductor braid/foil layer and coaxially underlying di-
electric insulator (14) for a second length shorter than
the first length thereby to expose a center solid con-
ductor wire (12) end portion,

providing a kit of parts by the steps of preform-
ing a tubular mandrel body (26) of conductive material
dimensioned to be pressed between a dielectric core
(14) and an outer conductor (18) of the prepared end
of the cable, the mandrel body as preformed including
a cable engagement surface portion (30) defining a
projecting knife edge (33) extending therearound, a
tubular shank portion (34) extending from the cable
engagement surface portion to a radial wall portion
(36), and a jack engagement portion (37) coaxially ex-
tending forwardly from the radial wall portion and co-
axially disposed about the exposed central conductor
(12) and dimensioned to slide onto and contact in
close fitting friction engagement an outer surface
(74) of a jack (72) with which the assembled connec-
tor mates, and preforming a radial compression
means (50) for compressing the inside surface of the
outer conductor of the coaxial cable over the knife
edge of the tubular mandrel body installation, the
compression means comprising a retention ring (50)
having a resiliently deformable portion (52) of elasto-
meric material which coacts with the tubular shank
portion (34) and an annular (33) or helical (33a) blade
of the projecting edge (33) forming an annular or hel-
ical barb of the mandrel body such that, once locked
in place, the resiliently deformable portion of the re-
tention ring (50) effectively locks the cable on to the
connector, sliding the radial compression means over
the prepared cable end in one direction of movement
away from the prepared end,

installing the mandrel body (26) onto the pre-
pared end of the cable, and

sliding the radial compression means (50) over
the prepared end of the cable installed on the mandrel
body so as to compress the inside surface of the outer
conductor of the coaxial cable over the knife edge of
the tubular mandrel body.

A feedthrough coaxial cable connector is provid-
ed for connecting to a prepared end of a coaxial cable
having an exposed solid-wire central conductor. In
accordance with the principles of the present inven-
tion, the connector includes a tubular mandrel body
of conductive material such as yellow brass which has
been plated with a suitable metal or alloy, such as tin,
in order to improve lubricity, for example. The tubular
mandrel body is dimensioned to be pressed between
afoil-bonded dielectric core and other elements of an
outer conductor of the prepared end of the cable.

In one presently preferred embodiment, the man-
drel body preferably includes a rearwardly converg-
ing, generally frustoconical surface portion defining a
shallow angle with respect to the cable, a first radial
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wall portion defining a knife edge with the frustocon-
ical surface portion, a tubular shank portion extend-
ing from the first radial wall portion to a second radial
wall portion, and a jack engagement portion coaxial
about the exposed central conductor and dimen-
sioned to fit on and contact an outer surface of a jack
with which the connector mates in use. The jack en-
gagement portion is preferably adapted to diverge ra-
dially from the second radial wall portion thereby ena-
bling an initial slide-on engagement with the outer
surface of the jack. A tight friction fit is desireably ach-
ieved between the jack engagement portion and the
outer surface of the jack. In one preferred form, the
jack engagement portion defines an inside compres-
sion collet structure. Preferably, the mandrel body is
formed by die casting, in preference to machining.

In another aspect the mandrel body preferably in-
cludes a helical barbed thread extending radially out-
wardly therefrom in the nature of a shallow, spaced
apart continuous thread of controlled sharpness to
enable the mandrel body to be rotatably inserted onto
the prepared cable end by threading into the under-
side of the outer conductor, thereby to establish a pos-
itive electrical connection, as well as a positive mech-
anical connection, but without actually shearing the
fine wires typically forming at least a part of the outer
conductor.

A radial compression providing structure, which
preferably may include a flanged or splined snap-ring,
includes a resiliently deformable elasomeric portion
which is shaped and dimensioned to cause an inside
surface region of the outer conductor to bear directly
against and bend over the knife edge barb formed by
the first radial wall portion at the inside end of the
frustoconical portion of the mandrel body.

Preferably, a slideable shell is disposed over at
least the jack engagement portion of the mandrel
body. The shell is slideably positionable generally
away from a connector end facing the outer surface
of the jack to enable the jack engagement portion of
the connector to slide over the outer surface of the
jack, and is slideably positionable toward the connec-
tor end so as to radially compress the radially diverg-
ing jack engagement portion against the outer sur-
face of the jack to enable the the connector to be se-
curely connected thereto in a positive friction fit.

In one aspect of the present invention, the slide-
able shell further defines a radial portion for com-
pressing a region of the coaxial cable outer conductor
against the frustoconical surface portion of the man-
drel body when the slideable shell is slideably posi-
tioned toward the connector end.

In another aspect of the present invention, the
jack engagement portion is slotted longitudinally to
form a slip ring for slideable engagement over the out-
er surface of the jack.

In a further aspect of the present invention, the
jack engagement portion includes plural slots, and it
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functions as a compression collet to lock onto the out-
er surface of the plug as the slideable shell is posi-
tioned toward the connector end facing the jack.

In one more aspect of the present invention, the
snap ring includes a cap portion for fitting snugly over
the jack engagement portion of the mandrel body
thereby to provide initial additional strength to resist
hoop stresses that may develop in the jack engage-
ment portion before the slideable shell means is posi-
tioned toward the connector end facing the jack.

In still a further aspect of the present invention,
the slideable shell is adapted to guide the snap ring
into position over the coaxial cable end and adjacent-
ly against the first radial wall region of mandrel body
during installation of the connector onto the prepared
end of the coaxial cable.

In a somewhat different aspect of the present in-
vention a method is provided for assembling a feed-
through coaxial cable connector from a kit of parts at
an end of a coaxial cable, the method comprising the
steps of:

preparing an end of the cable by peeling back
afirst cylindrical portion of outer insulator covering for
a first length to expose an outer conductor braid/foil
layer, and peeling back the outer conductor braid/foil
layer and coaxially underlying dielectric insulator for
a second length shorter than the first length thereby
to expose a center solid conductor wire end portion,

providing a kit of parts by the steps of preform-
ing a tubular mandrel body of conductive material di-
mensioned to be pressed between a dielectric core
and an outer conductor of the prepared end of the
cable, the mandrel body as preformed including an
annular or helical knife edge surface extending from
a tubular shank portion, a radial wall portion extend-
ing radially outwardly from the tubular shank portion,
and a coaxial jack engagement portion extending for-
wardly from the radial wall portion and coaxially dis-
posed about the exposed central conductor and di-
mensioned to slide onto and contact an outer surface
of a jack with which the assembled connector mates
in a close fitting friction engagement, and preforming
aradial compression member for compressing the in-
side surface of the outer conductor of the coaxial
cable over the knife edge of the tubular mandrel body
installation,

sliding the radial compression member over
the prepared cable end in one direction of movement
away from the prepared end,

installing the mandrel body onto the prepared
end of the cable by pushing it onto the cable end in
the case of the annular knife blade or rotating it onto
the cable end in the case of the helical knife blade,
and

sliding the radial compression member over
the prepared end of the cable installed on the mandrel
body so as to compress the inside surface of the outer
conductor of the coaxial cable over the knife edge of
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the tubular mandrel body.

The radial compression member may be pre-
formed as aretention or snap-ring, and the kit of parts
may further advantageously include an outer shell
which cooperates with and co-acts with the snap-ring
to position it during assembly and installation and fur-
ther to compress the jack engagement portion against
the jack when the assembled connector is in use in its
intended manner. A "throw-away" installation tool
which enables the kit of parts to be nested for delivery
to the user and which facilitates ready and easy as-
sembly and installation of the connector onto a pre-
pared end of the coaxial cable is yet another aspect
and advantage of the present invention. The tool may
also provide a visual gage for installation, and it may
also be adapted to self-release, once the connector
elements are properly installed on the prepared cable
end.

These and other objects, aspects, advantages
and features will be more fully understood and appre-
ciated upon consideration of the following detailed de-
scripion of preferred embodiments, presented in con-
junction with the accompanying drawing.

Brief Description of the Drawings

In the Drawings:

Fig. 1 is a greatly enlarged partial view in eleva-
tion and longitudinal section along a central axis of a
portion of a coaxial cable connector incorporating
principles of the present invention.

Fig. 2A is a greatly enlarged diagrammatic view
in elevation and longitudinal section of a portion of a
resiliently elastomeric snap ring element of the Fig. 1
connector. Fig. 2B is an end view in elevation of the
inside collet structure of the mandrel body of the Fig.
1 connector. Fig. 2C is a view in elevation and partial
section of the mandrel body of the Fig. 1 connector
modified to define an inside helical thread within the
collet structure portion thereof. Fig. 2D is an end view
in elevation of the inside collet structure in which the
fingers thereof are formed by parallel saws. Fig. 2E
is a view in elevation and partial section of the Fig. 2D
mandrel body. Fig. 2F is a view in front elevation of
an outer shell of the Fig. 1 connector. Fig. 2G is a view
in partial section and side elevation of the Fig. 2F out-
er shell.

Fig. 3 is a longitudinally exploded view of the Fig.
1 connector about to be installed on a prepared cable
end of a coaxial cable with the aid of one form of ex-
pendable plastic assembly tool or jig.

Fig. 4 shows the Fig. 3 assembly nested within
the assembly jig incident to installation of the Fig. 1
connector onto the coaxial cable end.

Fig. 5 shows the Fig. 4 assembly with the coaxial
cable installed thereon.

Fig. 6 shows the installed connector assembly
with the outer shell element slid back to a position
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enabling the connector to be installed on a receptacle
or jack.

Fig. 7 shows the installed connector assembly
mounted on a receptacle or jack with the outer shell
pushed forward to lock the connector in place on the
receptacle.

Fig. 8A illustrates in front view and axial section
a tined, resiliently elastomeric portion of a snap-ring
in accordance with the principles of the presentinven-
tion.

Fig. 8B illustrates the Fig. 8A tined snap-ring in
rear elevation.

Fig. 9 shows in exploded view an alternative em-
bodiment of connector in accordance with the princi-
ples of he present invention.

Fig. 10 shows the Fig. 9 mandrel element posi-
tioned onto the prepared cable end.

Fig. 11 shows the completed assembly of the Fig.
9 embodiment.

Fig. 12 shows the Fig. 9 embodiment engaging a
connection receptacle.

Fig. 13 illustrates yet another embodiment of the
present invention in unassembled, axially exploded
view.

Fig. 14 shows the Fig. 13 connector mandrel
mounted on a prepared end of a coaxial cable.

Fig. 15 shows completion of assembly of the Fig.
13 connector on the prepared end of the coaxial cable
in accordance with the present invention.

Fig. 16 shows the Fig. 13 connector in engage-
ment with a connection receptacle.

Fig. 17 shows yet a further embodiment of the
present invention inn unassembled, axially exploded
view.

Fig. 18 shows the Fig. 17 mandrel mounted on a
prepared end of a coaxial cable.

Fig. 19 shows completed assembly of the Fig. 17
mandrel on a prepared cable end and as mounted
upon a mating connection receptacle.

Fig. 20 shows another embodiment of the present
invention in unassembled, axially exploded view.

Fig. 21 shows partial assembly of the Fig. 20
mandrel being mounted on a prepared end of a co-
axial cable.

Fig. 22 shows placement of a resiliently elasto-
meric band over the Fig. 20 mandrel.

Fig. 23 shows the now fully assembled Fig. 20
embodiment engaging a connection receptacle.

Fig. 24 shows yet another embodiment of the
present invention in unassembled, axially exploded
view.

Fig. 25 shows placement of the Fig. 24 mandrel
onto the prepared end of a coaxial cable.

Fig. 26 shows placement of a snap member over
the mandrel-cable assembly depicted in Fig. 25.

Fig. 27 shows the fully assembled Fig. 24 em-
bodiment in electrical and mechanical attachment
with a connection receptacle or jack.
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Fig. 28 illustrates yet another embodiment of a
connector assembly in accordance with the present
invention in unassembled, axially exploded view in
elevation and partial section.

Fig. 29 shows the Fig. 28 embodiment nested in
initial, unassembled arrangement incident to installa-
tion upon a prepared coaxial cable end. An expend-
able insertion tool provides a nest or container for
holding and aligning the uninstalled component parts
of the Fig. 28 connector assembly in axial alignment
to facilitate assembly onto the prepared end of the co-
axial cable.

Fig. 30 illustrates installation by rotation of the
Fig. 28 container and nested connector assembly ele-
ments onto the prepared coaxial cable cable end.

Fig. 31 illustrates the Fig. 28 connector assembly
after the installation procedure of Fig. 30 has been
completed.

Fig. 32 illustrates the assembled Fig. 28 connec-
tor assembly in electrical and mechanical connection
with a receptacle or jack.

Fig. 33 shows yet another embodiment of con-
nector assembly in accordance with the principles of
the present invention. Fig. 33 is an exploded view of
the connector assembly in elevation and partial sec-
tion along a longitudinal explosion axis.

Fig. 34 illustrates the mounting of the mandrel
portion of the Fig. 33 connector assembly onto the
prepared cable end.

Fig. 35 illustrates the Fig. 33 connector assembly
following placement of a resiliently elastomeric band
over the Fig. 33 mandrel.

Fig. 36 illustrates the Fig. 33 connector assembly
in electrical and mechanical attachment with a recep-
tacle or jack.

Fig. 37 comprises a cable end view in elevation
of an embodiment of a colleting mandrel body which
is radially expansive thereby to adapt and be used
with coaxial cables having insulating cores of varying
diameters within a predetermined range in accor-
dance with principles of the present invention.

Fig. 38 is a side view in elevation and section of
the Fig. 37 mandrel body, taken along the line 38 in
Fig. 37.

Fig. 39 is a somewhat diagrammatic view in side
elevation of the Fig. 38 mandrel body and an expend-
able conical, ramp-shaped colleting guide member
enabling installation of the Fig. 38 mandrel body onto
two cables having inner cores of differing diameters.

Fig. 40 is a view in partial section and axial explo-
sion of the Fig. 28 coaxial cable connector embodi-
ment showing a modified container/nesting tool.

Fig. 41 illustrates placement of the coaxial cable
connector elements within the container tool and
threading of the assembly and tool over the prepared
end of the coaxial cable.

Fig. 42 illustrates initial engagement of the di-
electric core of the cable with the plug end of the con-
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tainer tool.

Fig. 43 illustrates the final position of the Fig. 40
assembly when the dielectric core of the cable has
pushed the container tool to a point of disengagement
between the teeth thereof and the slots of the man-
drel cap.

Detailed Description of Preferred Embodiments

With reference to Fig. 1 a coaxial cable 10 in-
cludes a central longitudinal conductor 12 which is
concentrically surrounded by a high dielectric, insu-
lator material 14, such as plastic foam for example. A
thin metal conductive foil or coating 16, typically
formed of aluminum alloy, is bonded to the outer sur-
face of and thereby contains the foam core 14 and
embedded central conductor 12. An open mesh wire
braid or wrap 18 is wrapped or placed immediately
outside of the outer metal coating 16 to provide mech-
anical strength to the cable and yet, to permit the
cable 10 to flex quite freely without damage. Addition-
al layers of aluminum foil and wire braid may be in-
cluded as part of a composite outer conductor. To-
gether, these composite elements 16, 18 form an out-
er electrical conductor and shield which is substan-
tially concentric with, and spaced (by the dielectric
core material 14) away from the center conductor 12.

An outer insulator coating 20 of a suitable ther-
moplastic resin material covers the outer electrical
conductor to seal the cable from the ambient, to iso-
late the outer conductor electrically from the ambient
and to provide some additional stiffness and mechan-
ical protection to the cable 10.

The cable 10 may be type RG-6 having a nominal
overall diameter of about 0.70 mm (.275 inch), or a
type RG-59 having a nominal overall diameter of
about 0.67 mm (.240 inch). The diameter of the inner
core material 14 of the RG-6 cable is about 0.47 mm
(.185 inch), whereas the diameter of the inner core
material 14 of the RG-59 cable is about 0.37 mm (.145
inch), thereby illustrating a core diameter variance
range of about 0.1 mm (.040 inch) between two very
popular indoor cables.

As shown in Fig. 1, the end of the cable 10 has
been prepared by cutting back the outer conductor
20, outer braid 18, outer foil jacket 16 and dielectric
core 14 for a short distance to a location referred to
by the lead line associated with the reference numeral
22 in Fig. 1, so as to expose a short segment of the
central conductor 12. The exposed segment of the
central conductor 12 is engaged by a central conduc-
tor receptacle within a conventional jack typically hav-
ing a threaded outer cylindrical surface. The jack may
be a standard threaded "F" port connector having a
nominal outer diameter of about 0.95 mm (.375 in-
ches) although this diameter is known to vary some-
what in practice.

As shown in Figs. 1 and 2A through 2G, a prefer-
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red embodiment 24 of a connector incorporating the
principles of the present invention includes a mandrel
body 26 formed of a suitable conductive material,
such as yellow brass, for example. Preferably, the
mandrel body 26 is die cast with a two-part mold that
separates along the longitudinal axis of the mandrel
body 26. As formed by die casting, for example, the
mandrel body 26 is formed with suitable reliefs and
edge contours, so that it cooperates as intended with
the other structural elements of the connector without
scratching or unwanted interferences. By employing
a die casting operation, rather than machining, eac
mandrel body 26 may be formed in less than one sec-
ond, leading to substantial economies in manufactur-
ing. Preferably, the mandrel body 26 is plated with a
suitable metal or alloy, such as tin, in order toc improve
its lubricity characteristics.

The conductive mandrel body 26 includes a thin-
ned tubular region 28 with a slight, axially converging
chamfer 29 at the end of the body 26. A frustoconical
region 30 forms a frustoconical outer surface region
31. Preferably, the frustoconical outer surface region
31 forms an acute angle (less than 90 degrees) with
a central longiudinal axis of the mandrel body 24
(which is generally in alignment with the central con-
ductor 12 of the coaxial cable 10). Preferably, the an-
gle formed by the surface region 31 with the longitu-
dinal axis is between about 20 degrees and about 5
degrees, and it is preferably 10 degrees, plus or minus
one degree.

Afirst, radially extending annular wall 32 extends
outwardly to converge the inner end of the frustocon-
ical surface 31 thereby to form an annular knife-edge
projection or barb 33. The barb edge 33 is designed
to be a cutting surface which cuts or bites slightly into
an inside ring portion of the outer metal braid and foil
layers 18 without actually shearing them, thereby to
cut through any oxide or other insulating formations
or deposits on the inside surface of the metal foil 16
s0 as to achieve and maintain a positive, very low re-
sistance electrical connection between the mandrel
body 26 and the outer conductor foil and braid 18. As
seen in Fig. 1, the frustoconical surface 31 forms an
acute angle with the annular wall 32, most preferably
about 30 degrees

A thinned tubular region 34 extends away from
the base of the first radial wall portion 32 and meets
athickened second radial wall portion 36. The second
wall portion 36 extends radially outwardly to the loca-
tion of a collet structure 37 at which fingers or leaves
38 extend. The fingers 38 define the inside collet
structure 37 and provide an inside cylindrical engage-
ment surface suitable for engaging the outer threaded
surface of a jack with which the connector 10 is in-
tended for use, such as an "F" jack, for example. The
inside surface of the collet structure 37 may be
smooth, as shown in Fig. 1, or it may be provided with
a shallow-cut helical groove or thread 39 as shown in
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Fig. 2C. Aradially diverging chamfer or bevel edge 40
at the entrance of the collet structure of fingers 38 fa-
cilitates slidable engagement of the leaves or fingers
38 upon the threaded surface of the jack. The pitch
of the groove 39 is set to correspond with the thread
pitch of the jack. If the groove 39 is present, a more
positive attachment is achieved with the threaded
jack than if the thread 39 is not provided, should such
a characteristic be desired.

Preferably, each finger 38 is formed with a thick-
ened region 42 adjacent to the chamfer 40 and be-
comes gradually thinned at aregion 44 adjacent to the
second, thickened radial wall portion 36. The inside
geometry of the connector 24 is generally cylindrical
when in an unstressed, uncompressed state. In this
relaxed state which enables the conductor 24 to be
slid over the outer surface of the jack, the outer sur-
faces of the fingers 38 define a slightly curved or
frustoconical geometry. Preferably, there are four fin-
gers 38 provided by the mandrel body 26. There may
be more or fewer fingers; however, four fingers 38,
each defining a quadrant of a cylinder and separated
by longitudinal slots 46 from adjacent fingers, coop-
erate to provide a very effective compression collet
closure structure for positive engagement over the
outer surface of the jack, when a hoop, band, slipring,
or other circumferentially compressing member is
slidably positioned over the thickened regions 42 of
the fingers 38. The fingers 38 may be formed by
cross-sawing across the collet structure 37 at right
angles, as shown in Fig. 2B, for example. Alternative-
ly, and preferably for mass production, the fingers 38
are formed by a single machining operation of two
parallel saws which move in one direction across the
collet structure 37, as shown in Figs. 2D and 2E.

The connector 24 further includes a resiliently
deformable elastomeric cap 50 which is preferably
formed by injection molding of a suitable thermoplas-
tic resin material. The cap 50 includes a deformable
flange region 52 which becomes thinned and tapered
into a rearwardly flaired, knife-like annular edge 54.
When the cap 50 is properly positioned over the man-
drel body 26 and cable 10, a cap region 56 snugly fits
over the fingers 38 and provides some additional
hoop strength and protection to the fingers 38 from
overbending due to proper insertion into the jack.

As shown in Fig. 2A, the cap 50 is dimensioned
such that the flange region 52 snap-locks into a re-
cess formed adjacent to the first radial wall 32 of the
mandrel body 26. Since the flange region 52 is initially
flaired outwardly, the thinned annular edge 54 curls
up around the outer plastic insulation 20 and tends to
stretch or pull it down over the knife edge 33 of the
mandrel body 26. When positioned against the outer
insulator 20 of the cable 10, the flaired edge 54 of the
cap 50 actually presses the cable 10 against the first
radial wall portion 32, causing the outer conductor
braid and foil layers 18 to become sharply creased at
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the knife edge 33. This resultant crease not only pre-
vents aluminum oxide from impeding a very low re-
sistance, high conductance contact between the out-
er conductor and the conductive mandrel body 26, it
also effectively prevents rearward displacement of
the cable 10 relative to the conductor 24. In effect,
tugging forces applied to the cable 10 will cause the
connector to become disconnected from the jack,
rather than result in separation of the cable end from
the conductor, given the acute angle of the knife edge
33 of the mandrel body 26 and the compressive action
of the flaired edge 54 of the elastomeric cap 50.

Preferably, an outer shell 58 is provided which
further cooperates with and strengthens the connec-
tor 24. The shell is formed by injection molding of a
hard plastic material, such as 6/6 nylon. As diagram-
med in Fig. 1, the shell 58 has a forward cylindrical
portion 60 which is dimensioned to compress the
mandrel fingers 38 against the outer surface of the
jackwhen the portion 60 is slid forward along an axial
locus denoted by the arrow 61. An inside edge region
62 of the portion 60 bears against the cap region 56
which in turn presses inwardly against and compress-
es the fingers 38 toward the outer surface of the jack
in the manner of a compression collet.

At the same time, a rear, frustoconical portion 64
of the shell 58 positions an inside surface 66 against
a region of the outer plastic insulator 20 adjacent to
the frustoconical surface 31 of the mandrel body 26.
The inside surface 66 thereby clamps the insulator
and outer conductor jacket against the surface 31,
thereby preventing relative movement of the cable 10
relative to the connector 24 and particularly relative
to the knife edge 33, and further accentuating the
creasing action of the outer conductor jacket over the
mandrel knife edge 33 and preventing rearward
movement relative to the connector 24.

The outer shell 58 must have a sufficiently high
modulus of elasticity and resilience to stretching so
that it effectively closes the fingers 38 of the collet
structure 37 as the shell 58 slides forward over the
mandrel body 26. Since "F" jacks are found in practice
to range in diameter over about an 0.04 mm (.15")
range, the sizing of the inside diameter of the edge re-
gion 62 should be such that when the front edge of the
outer shell portion 60 is slid about halfway over the
collet structure 37, a secure grip is thereby achieved
between the structure 37 and a jack of nominal diam-
eter, e.g. 0.95 mm (.375 inches). In this manner,
smaller and larger diameter jacks of the "F" type, for
example, may be securely engaged by the connector
24, particularly if the inside surface of the collet struc-
ture 37 is provided with the shallow thread 39, as
shown in Fig. 2C. A modulus of elasticity of at least
689 MN/m2 (100,000 pounds per square inch), and a
resiliency enabling stretching up to about four percent
of nominal are presently preferred characteristics for
the outer shell 58.
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An oxide-formation preventing gel may be coated
onto the mandrel body 26 on the radial wall portion 32
adjacent to the knife-edge 33, or on the frustoconical
surface 31, or at both locations as desired. The gel
may have lubricating properties and may facilitate in-
sertion of the mandrel body 26 between the dielectric
core 14 and the outer conductor foil jacket 16. Gels
under compression, such as disclosed in commonly
assigned U.S. Patents Nos. 4,634,207; 4,643,924,
4,721,832; and, 4,701,574, the disclosures of which
are hereby incorporated by reference, are suitable for
use with the embodiments of the present invention
disclosed herein.

Also, with the connector 24, a space 53 is provid-
ed between the thickened radial portion 36 of the
mandrel body 26 and the flaired region 52 of the de-
formable elastomeric cap 58. This space 53 enables
excess outer cable material to be curled up and ac-
comodated, further relaxing the tolerance require-
ments for preparation of the end of the cable 10 for
installation of the conductor 24.

Turning to Figs. 3-7, an assembly sequence of a
kit of parts which will eventually comprise the connec-
tor 24 is illustrated. Therein, a molded plastic assem-
bly tool or jig 70 is shown in axial alignment with the
other components previously discussed in conjunc-
tion with Figs. 1 and 2. In Fig. 3, an end 11 of the cable
10 is prepared as shown, so that the foam core 14 and
exposed outer coating 16 extend a small distance be-
yond the outer insulator 20, and braid and aluminum
foil layers 18. The braid and foil layers 18 are folded
up and radially outwardly away from the longitudinal
axis of the cable 10. The cable end 11 may be pre-
pared with a special tool, or simply by using a sharp
knife or single edge razor blade. The stubby wires of
the braid and foil layers 18 are folded back by the in-
staller’s finger after the ring of outer insulator coating
has been cut away.

In Fig. 4, the mandrel body 26, cap 50 and outer
shell 58 are nested into the assembly tool 70 in prep-
aration for receiving the prepared cable end 11 as
shown therein. A annular ring portion 71 of the tool 70
provides a convenient grip location for the user’s fin-
gers. The cable is gripped in one hand, and the as-
sembly tool 70 containing the body 26, cap 50 and
outer shell 58 is gripped in the other hand. Then, the
cable is pushed toward the tool 70 and into and
through the the outer shell and cap 50. When the
cable engages the mandrel body 26, it pushes the
body forward and away from the cap 50 and outer
shell 58, as shown in Fig. 5.

In Fig. 5, the cable end 11 is shown inserted into
the tool 70 and the end has pushed the mandrel body
26 to the forward end of the tool 70, passing over and
leaving behind the cap 50 and the shell 58. If the tool
70 is formed of a transparent plastic material, then it
is possible for the installer to see that the cable end
11 has passed over the frustoconical region 30 and
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the thinned tubular region 34 and is butted up against
the outside of the second radial wall portion 36. In this
manner the transparent tool 70 acts as a gage for aid-
ing proper installation. When the cable has reached
the desired position, as shown in Fig. 5, the cable 10
is then pulled away from the tool 70, with the installer
grasping the outer shell 58.

As the cable 10 and mandrel body 26 are drawn
rearwardly, the outer shell 58 retains the cap 50 and
causes itto slip over the cable 10 and over the annular
bulge therein now formed by the outer jacket ele-
ments lying upon the surface 31. Continuing to pull
the cable 10 relative to the shell 58 causes the cap 50
to be moved into its final locking position over the
thinned tubular region 34 in front of the first wall por-
tion 33, as shown in Fig. 1. The cap 50 is thus snap-
locked against the outer insulator 20 at the vicinity of
the radial wall 32 and prevents rearward movement
of the cable 10 by coaction with the knife edge barb
33 of the mandrel body 26.

It will be appreciated that the tool or jig 70 forms
a convenient package for containing a kit of parts in-
cluding the mandrel body 26, snap-lock cap 50 and
outer shell 58. A "blister-pack" package may include
the tool and parts and be formed onto a cardboard
substrate for convenient distribution to the house-
holder or other installer/user of the connector 24. The
substrate may conveniently provide printed instruc-
tions and illustrations for assembly and use of the
connector 24.

In Fig. 6, the connector assembly 24 has been
withdrawn from the tool 70 (which may now be dis-
carded as spent, or retained for installation of another
connector’ assembly 24). Then, with the outer shell in
the slid back position as shown in Fig. 6, the connec-
tor 24 may be pushed onto a jack 72, as shown in Fig.
7. The exemplary jack 72, typically an "F" jack, may
define an outer threaded surface 74 against which
the fingers 38 of the mandrel body 26 come into con-
tact. The shallow thread 39 (if present on the inside
surface of the collet structure 37) is pitched to mate
with the threaded surface of the jack. The outer shell
58 is then slid forward to a position shown in Fig. 7
which simultaneously locks the fingers 38 againstthe
threaded surface 74 and the outer jacket elements
against the frustoconical surface 31 of the mandrel
body 26. The connector 24 is now securely, yet re-
movably, attached to the connector. Any tugging on
the cable 10 will result in the connector 24 becoming
dislodged from the jack 72 in preference to an un-
wanted separation of the connector 24 and the pre-
pared cable end 11.

To remove the connector 24 from the jack 72, the
outer shell 58 may be grasped between the fingers
and rotated to facilitate loostening the connector from
the jack. The shell 58 is then slid rearwardly, thereby
releasing the fingers 38 and enabling ready removal
of the connector assembly 24. An outer annular ring
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or a pair of opposed flanges 59 (Figs. 2F and 2G)
formed on the shell 58 provides a suitable thumb-
finger gripping mechanism to enable rotatable and
slideable movement of the shell 58 relative to the
mandrel 26, cap 50 and cable 10 for installation and
removal of the connector 24 to and from the jack 72.

Fig. 8 shows a cap 50a which is provided with a
plurality of splines 55 in lieu of the continuous resilient
portion 54. The operation of the cap 50a is similar
with that described for the cap 50. However, the
splines 55 dig into the outer plastic insulation 20 of the
cable 10 to create a series of stress points or barbs
which coact securely to retain and lock the braid and
foil layers 18 against the knife- edge barb 33. In prac-
tice, the pointed tips of the splines 55 actually dig into
the outer plastic coating 20.

Figs. 9-12 illustrate an alternative embodiment
24a of a connector embodying the principles of the
present invention. In these figures, the same refer-
ence numerals are applied to the elements discussed
in conjunction with Figs. 1- 7. A modified cap 50b in-
cludes a thickened radial portion 52a leading to the
deformable annular edge 54. A disk 58a provides the
finger closure function provided by the region 60 of
the shell 58, previously described. The advantage of
this embodiment 24a is that it provides a very flat and
compact connector assembly. Also, there is very little
drawback from stress relaxation of the thick disk, a
problem sometimes encountered with the thinner out-
er shell 58 of the earlier described embodiments. One
disadvantage with the connector 24a is that without
the portion 64 of the outer shell, there is no additional
reinforcement or support provided to the cable end at
the vicinity of the frustoconical portion 30 of the man-
drel body 26.

Figs. 13-16 illustrate yet another embodiment
24b of connector embodying the principles of the
present invention. In this embodiment 24b, the outer
shell 58 has been replaced by a split ring 58b which
is nested in a suitable band retention structure 39
formed around the periphery of the fingers 38 of the
mandrel shell 26a. The cap is formed as a disk 50¢
which includes the elastomeric edge 54. An outer por-
tion of the disk 50c enables the fingers to grasp the
connector 24b for installation and removal from the
jack 72. Because of the thickness of the disk 50c,
there is very little stress relaxation, and once instal-
led on the cable end over the mandrel body, the disk
50c will securely lock the cable end to the mandrel
body 26. This embodiment 24b also has the drawback
of not providing any structure for retaining the cable
at the frustoconical portion of the mandrel body as is
provided by the outer shell 58. Also, the split-ring 58b
does not provide as secure an engagement with the
jack as is achieved with the inside compression collet
structure 37.

Figs. 17-19 illustrate a connector 24¢ also em-
bodying the principles of the present invention. In this
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embodiment, only two elements are present, a slight-
ly modified mandrel body 26b, and an elongated elas-
tomeric threaded cap 50c. The fingers 38 of the man-
drel body 26b are thickened for greater hoop strength.
The threaded cap 50c is fit over the cable 10. The
cable end 11 is then installed on the mandrel body
26b, and the cap 50c¢ is then threaded onto the man-
drel-cable arrangement as shown in Fig. 19, thereby
securing the cable end 11 to the mandrel body 26b.

Figs. 20-23 illustrate yet another embodiment
24d embodying the principles of the present inven-
tion. In this three-part embodiment 24d, the cap 50 is
replaced by a cylinder 50d of elastomeric material.
The cylinder 50d and an outer shell 58b are positioned
onto the cable 10, and it is then forced onto the man-
drel body 26 as with the connector 24. The shell 58b
is then used to push the elastomeric cylinder 50d into
a position overlying the knife edge 33 of the mandrel
body 26, as shown in Fig. 22. Then, the connector 24d
may be installed on the jack 72 and the shell 58b slid
forward to lock the fingers 38 onto the outer threaded
surface 74 of the jack, as shown in Fig. 23.

The connector 24e shown in Figs. 24-27 reveals
yet another combination of cap 50e and outer shell
58c for use with the originally described mandrel body
26. In this embodiment of connector 24e, the cap 50e
includes an elongated tail section 53 which is dimen-
sioned and configured to overly the knife edge 33 of
the mandrel body 26. When assembled and installed
on the jack 72, the outer shell 58 is pushed to its for-
ward position by grasping the outer flange 59. This
action locks the fingers 38 onto the threaded outer
surface 74 of the jack 72. A tapered annular edge 63
cooperates with the cap 50e to provide further com-
pression to the cable jacket at the vicinity of the knife
edge 33, as shown in Fig. 27.

The connector 24f, shown in Figs. 28-32, includes
a mandrel body 26¢ in which the frustoconical knife-
blade edge 33 of the prior embodiments is replaced
by a knife-blade helical thread or edge 33a projecting
radially outwardly from the thinned tubular region 28.
In one practical example, the thinned tubular region
may be slightly frustoconical and have an average
outside diameter of about .180 inch. The helical knife
blade edge 33a has an apex which is approximately
0.46 mm (.210 inch) and is formed as an acutely an-
gled projection extending from the tubular region 28.
The helical knife blade 33a is so shaped as to bite suf-
ficiently into the fine aluminum strands of the outer
conductor braid or aluminum foil to obtain a positive
electrical contact with the foil and also to provide a
positive mechanical securement therewith, without
causing the strands to shear or break off.

An effective compromise between sharpness
and dullness of the knife edge is to make it flat across
for about two to three mils. A 0.025 mm (one mil) flat
is too sharp and will result in shearing the fine wire
braid, while an 0.2 mm (eight mil) radius at the edge
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has been found to be too dull with resultant slippage
of the braid under tension. Ideally, the knife blade 33a
should subject the braid wires to shear stresses with-
out actually resulting in shearing them off. In practice
the compromise is reached by considering sharpness
of the knife edge 33a and the hardness of the material
of which it is made.

The jig or tool 70a is modified to include teeth 80
which are sized and positioned to engage the slots 82
defined between the fingers 38 of the collet structure
37. An outer end portion 84 of the tool 70 may be pro-
vided with radial spokes or projections to facilitate
gripping and impartation of rotational torque to the
tool 70 to enable insertion of the threading mandrel
26¢ onto the prepared end of the cable 10. Rotational
installation of the mandrel 26¢ onto the prepared
cable end is illustrated diagrammatically in Fig. 30 by
the arrow 84. The use of a helical knife-blade edge
33a on the mandrel 26¢ has been found to be partic-
ularly advantageous in order to facilitate ready instal-
lation of the assembly 24f onto the coaxial cable 10
at low ambient temperatures which cause substantial
stiffness of the outer elastomer jacket 20 thereof.
When the outer jacket 20 has stiffened due to lower
ambient temperatures, it aids in causing the helical
knife-blade edge 33a to bite into and positively en-
gage the outer conductor braid/foil of the coaxial
cable 10. Otherwise, the assembly of the connector
assembly 24f is the same as described hereinabove
for the assemby 24.

The connector 24g, shown in Figs. 33-36, com-
bines the Fig. 28 helically threaded mandrel body 26¢
with the elastomeric cylinder 50d used in the Fig. 20
connector embodiment 24d. The mandrel 26c¢ is
threaded onto the prepared cable end as explained
above in connection with the connector body 24f of
Fig. 28, whereas the elastomeric cylinder 50d is posi-
tioned as explained in conjunction with the Fig. 20
embodiment above.

The mandrel body 264, illustrated in Figs. 37-39,
solves a problem otherwise associated with coaxial
cables having different diameter foam cores within a
predetermined size range. For example, an RG-59
cable 10a may have a diameter of about 0.37 mm
(.145 inch) for the core 16a, whereas an RG-6 cable
10b may have a diameter of about 0.47 mm (.185
inch) for its core 16b. Both cables may be effectively
terminated by a connector assembly including the
mandrel body 26d. The body 26d, otherwise identical
to the body 26, is formed to define e.g. four longitu-
dinal slots 86. The slots 86 are very narrow, e.g. 0.25
mm (.010 inch), for example; and they extend from
the cable end to the wall 36. An inside diameter, de-
noted by reference numeral 88, at the cable end cor-
responds generally to the outside diameter of the
smallest cable core 16a within the size range to be ac-
comodated, while an inside diameter, denoted by ref-
erence numeral 90, of the central bore of the tubular
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portion 34 of the mandrel body 26d is sized to accom-
odate the outside diameter of the largest cable core
16b within the predetermined size range. The frusto-
conical portion 30a of the mandrel body 26d is ta-
pered toward the cable end diameter 88 on both the
inside and outside thereof.

An expendable ramping tool 92 is provided for
use in attaching the mandrel body 26d to the prepared
cable end. The ramping tool 92, when positioned ax-
ially over the exposed central conductor 12 of the
cable 10 to abut the core 16 causes the fingers
formed by the slots 86 to expand radially as the man-
drel body 26d is pushed toward the core 16. This ra-
dial expansion of the cable end of the mandrel body
26d positions it so that it will properly come into over-
lying engagement with the cable core, whether it be
of a smaller diameter such as the core 16a, or of a
larger diameter such as the core 16b. After the out-
side of the core 16 is engaged, the ramping tool is
forced axially all the way through the tubular portion
and into the region enclosed by the collet structure 37
where it may be readily removed and discarded by the
installer.

While the frustoconical knife-blade edge 33 is il-
lustrated in the Fig. 37-39 embodiment, it is clear that
a helical knife blade edge 33a may also be used with
equally successful results in this embodiment.

Referring now to Figs. 40-43, the connector 24f
depicted in Figs. 28-32 and discussed in conjunction
with those figures is again depicted. However, in Figs.
40-43, a modified tool 70b illustrated in combination
with the elements of the connector 24f and the cable
10. The tool 70b has a significant advantage in that it
automatically prevents over-installation of the con-
nector mandrel 26¢ onto the prepared cable end.

In certain locations, low light levels make it most
difficult or even impossible to gage whether the con-
nector mandrel body 26¢ has been rotated onto the
prepared cable end sufficiently. The consequence in
practice has been that the mandrel body 26¢ has
been threaded onto the cable end too far, with the re-
sult that the outer conductor braid and shield has be-
come bunched up, leading to poor electrical and
mechanical connection of the connector onto the
cable end. The tool 70b is configured to prevent the
mandrel body 26c¢ from being rotated too far onto the
prepared cable end.

In accordance with an aspect of the present in-
vention, the tool 70 is formed with a hollow cylindrical
plug region 83. The plug region 83 is concentric with
the connector elements and with the prepared cable
end. The plug region 83 defines an inner wall 85 which
butts up against the mandrel body, as shown in Fig.
41. A central opening 87 is defined through the inner
wall 85. Since the center conductor wire 12 has a di-
ameter which typically ranges between 0.81 mm (32
mils) and 1 mm (40 mils), the central opening 87 is
sized to be about twice the largest wire diameter, or
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about 2 mm (80 mils) in diameter. This diameter is se-
lected for two very important reasons: first, it is suf-
ficiently smaller than the diameter of the dielectric
core 16 of the cable 10 so that an end wall 17 thereof
will come into contact with the inner wall 85 and there-
after dislodge the tool 70b. Secondly, the small diam-
eter opening 87 serves as a gage to be sure that the
center conductor 12 which is exposed at the prepared
cable end is not bent. (If the exposed end of the inner
conductor 12 is bent, damage will likely ensue to the
center contact within a receptacle with which the as-
sembed conductor and cable end will be used).

As shown in Fig. 41 the cable 10 is just entering
engagement with the mandrel body 26c. As the tool
70b is rotated, the teeth 80 thereof engage the slots
82 between the leaves 38 of the outer cap portion 37
of the mandrel body 26¢ and cause it to rotate with the
rotation of the tool 70b. Fig. 42 illustrates a position
at which the mandrel body 26¢ has been screwed
onto the prepared end of the cable 10 to a position at
which the endwall 17 of the dielectric has butted up
against the inner wall 85 of the tool.

As shown in Fig. 43, continued rotation of the tool
70b causes the mandrel body 26¢ to move rearwardly
along the prepared cable end, and results in the di-
electric core 26 projecting slightly beyond the end of
the inner wall of the mandrel body. At this position, the
inner wall 85 of the tool 70b is pushed away from the
mandrel, causing the teeth 80 of the tool to become
disengaged with the slots 82 between the cap fingers
38. At the point shown in Fig. 43, further rotation of
the tool 70b does not cause any further rotation of the
mandrel body 26¢ and thereby prevents it from be-
coming installed too far along the prepared cable end.
Thus, with the tool 70b, the installer may rotate it rel-
ative to the cable 10 until automatic disengagement
occurs, at which point the mandrel body 26¢ is prop-
erly installed to a correct length along the prepared
cable end. While the same concept may be employed
with a push-on tool 70 and annular barb 33, discussed
previously, it is particularly advantageous to use the
concept with the mandrel body 26¢ having the helical
thread barb 33a.

Statement of Industrial Applicability

The present invention realizes a three-part feed-
through connector assembly for a coaxial cable which
may be readily installed upon a prepared end of a co-
axial cable, and which efficiently and effectively
clamps onto the prepared cable end to provide a se-
cure electrical and mechanical securement to the out-
er conductor. A locking mechanism for locking the
connector onto a jack or receptacle, and an installa-
tion tool, provide important aspects of the present in-
vention.

While the instant invention has been described
by reference to what is presently considered to be the
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most practical of embodiments and the best mode of
practice thereof, it is to be understood that the inven-
tion may embody other widely varying forms without
departing from the invention. For example, the out-
wardly diverging shape of the inside compression col-
let 37 may be curved as opposed to frustoconical
thereby to enable. overstroke to account for the range
in diametral tolerances of various jacks within a type
with which the connector may be used. Also, alterna-
tively, the outwardly divergent shape may be provid-
ed by the cap member 50. The presently preferred
embodiments are presented herein by way of illustra-
tion only and should not be construed as limiting the
presentinvention, the scope of which is setforth in the
claims.

Claims

1. A feedthrough coaxial cable connector for con-
necting to a prepared end of a coaxial cable hav-
ing an exposed solid-wire central conductor, the
connector comprising:

a tubular mandrel body (26) of conductive
material dimensioned to be pressed between a
dielectric core (14) and an outer conductor (18) of
the prepared end of the cable, the mandrel body
(26) including a cable engagement surface por-
tion (30) defining a projecting edge (33) extend-
ing therearound for engaging an outer conductor
(18) of the coaxial cable, a tubular shank portion
(34) extending from the cable engagement sur-
face portion (30) to a radial wall portion (36), and
a receptacle engagement portion (37) coaxially
extending forwardly from the radial wall portion
(36) and coaxially disposed about the exposed
central conductor (12) and dimensioned to slide
onto and contact in close fitting friction engage-
ment an outer surface (74) of a receptacle means
(72) with which the connector mates in use, and
radial compression means (50) for compressing
the inside surface of the outer conductor (18) of
the coaxial cable over the edge (33) of the cable
engagement surface of the mandrel body (26) in
order to place the outer conductor (18) into shear
stress and without shearing the outer conductor,
characterized in that the compression means (50)
comprising a retention ring having a resiliently
deformable portion (52) of elastomeric material
which coacts with the tubular shank portion (34)
and an annular (33) or helical (33a) blade of the
projecting edge (33) forming an annular or helical
barb of the mandrel body such that, once locked
in place, the resiliently deformable portion of the
retention ring (50) effectively locks the cable on
to the connector.

2. The coaxial cable connector set forth in claim 1
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wherein the cable engagement surface (30) of
the mandrel body comprises a rearwardly con-
verging, generally frustoconical surface portion
(31) defining a shallow angle with respect to a
longitudinal axis of the cable and a substantially
radially extending annular edge portion (33) ex-
tending outwardly to the frustoconical surface
portion for defining the knife edge as an annulus.

The coaxial cable including cable connector set
forth in claim 2 wherein the radial compression
means comprises a snap-ring (50) dimensioned
to fit tightly over the coaxial cable at the knife
edge (33) including a portion thereof (52) com-
prised of the resiliently deformable elastomeric
material which is radially extended by the frusto-
conical surface so as to snap lock the coaxial
cable toward the annular edge portion thereby to
cause the outer conductor to bend and bear upon
the annular knife-edge.

The coaxial cable connector set forth in claim 3
wherein the snap ring (50) includes a cap portion
(56) for fitting snugly over the receptacle engage-
ment portion of the mandrel body thereby to pro-
vide additional hoop strength to the receptacle
engagement portion.

The coaxial cable connector set forth in claim 4
wherein the receptacle engagement portion (37)
is dimensioned to diverge radially from the radial
wall portion and further comprising slideable
shell means (58) disposed over at least the cap
portion (56) of the snap ring and the receptacle
engagement portion (37) of the mandrel body, the
slideable shell means (58) being slideably posi-
tionable generally away from the connector end
facing the outer surface of the receptacle to en-
able the receptacle engagement portion of the
connector to slide freely over the outer surface
(74) of the receptacle, the slideable shell means
(58) being slideably positionable toward the con-
nector end so as to radially compress the radially
diverging jack engagement portion (37) against
the outer surface of the receptacle and thereby
lock the connector thereto.

The coaxial cable connector set forth in claim 5
wherein the slideable shell means (58) is adapted
to guide the snap ring (50) into position over the
coaxial cable end and mandrel body during instal-
lation of the connector onto the prepared end.

The coaxial cable connector set forth in claim 1
wherein the cable engagement surface portion
(30) defining a projecting knife edge (33) extend-
ing therearound comprises a tubular structure in-
cluding a helix (33a) projecting upwardly from the
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structure, the helix defining an acute angle and
providing the projecting knife edge.

The coaxial cable connector set forth in claim 7
wherein the projecting knife edge is formed with
a flat at the apex thereof, the flat being approxi-
mately 0.05 to 0.08 mm (two or three mils) in
cross dimension.

A kit of parts for assembly into a feedthrough co-
axial cable connector at a prepared end of a co-
axial cable having an exposed solid-wire central
conductor, the unassembled kit of parts compris-
ing:

a tubular mandrel body (26) of conductive
material dimensioned to be pressed between a
dielectric core (14) and an outer conductor (18) of
the prepared end of the cable, the mandrel body
(26) including a cable engagement surface por-
tion (30) defining a projecting edge (33) extend-
ing therearound, a tubular shank portion (34) ex-
tending from the cable engagement surface por-
tion to a radial wall portion (36), and a jack en-
gagement portion (37) and coaxially disposed
about the exposed central conductor (12) and di-
mensioned to slide onto and contact in close fit-
ting friction engagement an outer surface (74) of
a jack with which the connector mates in use, and

radial compression means for compress-
ing the inside surface of the outer conductor of
the coaxial cable over the edge (33) of the tubular
mandrel body, the compression means compris-
ing a retention ring (50) having a resiliently de-
formable portion (52) of elastomeric material
which coacts with the tubular shank portion (34)
and an annular (33) or helical (33a) blade of the
projecting edge (33) forming an annular or helical
barb of the mandrel body such that, once locked
in place, the resiliently deformable portion of the
retention ring (50) effectively locks the cable on
to the connector,

A method for assembling a feedthrough coaxial
cable connector from a kit of parts at an end of a
coaxial cable, the method comprising the steps
of:

preparing an end of the cable (10) by peel-
ing back a first cylindrical portion of an outer in-
sulator covering (20) for a first length to expose
an outer conductor braid/foil layer (18), and peel-
ing back the outer conductor braid/foil layer and
coaxially underlying dielectric insulator (14) for a
second length shorter than the first length there-
by to expose a center solid conductor wire (12)
end portion,

providing a kit of parts by the steps of pre-
forming a tubular mandrel body (26) of conduc-
tive material dimensioned to be pressed between
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a dielectric core (14) and an outer conductor (18)
of the prepared end of the cable, the mandrel
body as preformed including a cable engagement
surface portion (30) defining a projecting knife
edge (33) extending therearound, a tubular
shank portion (34) extending from the cable en-
gagement surface portion to a radial wall portion
(36), and a jack engagement portion (37) coaxial-
ly extending forwardly from the radial wall portion
and coaxially disposed about the exposed central
conductor (12) and dimensioned to slide onto and
contact in close fitting friction engagement an
outer surface (74) of ajack (72) with which the as-
sembled connector mates, and preforming a ra-
dial compression means (50) for compressing the
inside surface of the outer conductor of the co-
axial cable over the knife edge of the tubular
mandrel body installation, the compression
means comprising a retention ring (50) having a
resiliently deformable portion (52) of elastomeric
material which coacts with the tubular shank por-
tion (34) and an annular (33) or helical (33a)
blade of the projecting edge (33) forming an an-
nular or helical barb of the mandrel body such
that, once locked in place, the resiliently deform-
able portion of the retention ring (50) effectively
locks the cable on to the connector,

sliding the radial compression means over
the prepared cable end in one direction of move-
ment away from the prepared end,

installing the mandrel body (26) onto the
prepared end of the cable, and

sliding the radial compression means (50)
over the prepared end of the cable installed on
the mandrel body so as to compress the inside
surface of the outer conductor of the coaxial
cable over the knife edge of the tubular mandrel
body.

Patentanspriiche

1.

Koaxialkabel-Durchfihrungsverbinder, um ein
vorbereitetes Ende eines Koaxialkabels, das ei-
nen freiliegenden zentralen Massivleiter besitzt,
zu verbinden, wobei der Verbinder folgendes auf-
weist:

einen rohrférmigen Dornkdrper (26) aus leitfahi-
gem Material, der so dimensioniert ist, dal er sich
zwischen einen dielektrischen Kern (14) und ei-
nen Aullenleiter (18) des vorbereiteten Kabelen-
des pressen |4Rt, wobei der Dornkdrper (26) fol-
gendes aufweist:

- einen Kabeleingriffsflachenbereich (30),
der eine vorspringende Kante (33) bildet,
die um ihn herum verlauft, um mit einem
AuBenleiter (18) des Koaxialkabels in Ein-
griff zu kommen,



29 EP 0 476 056 B1

- einen rohrférmigen Schaftbereich (34), der
von dem Kabeleingriffsfldchenbereich (30)
zu einem radialen Wandbereich (36) ver-
lauft, und

- einen Aufnahmeingriffsbereich (37), der ko-
axial von dem radialen Wandbereich (36)
nach vorn verlauft und koaxial um den frei-
liegenden zentralen Leiter (12) herum an-
geordnet und so dimensioniert ist, daR er
auf eine AulRenfldche (74) einer Aufnahme-
einrichtung (72), mit der der Verbinder im
Gebrauch zusammenpalfit, gleitet und mit
ihr in engpassendem Reibungseingriff in
Kontakt steht, und

- eine radiale Kompressionseinrichtung (50),
um die innenseitige Oberflache des AuRen-
leiters (18) des Koaxialkabels iiber der Kan-
te (33) der Kabeleingriffsflache des Dorn-
kérpers (26) zu komprimieren, um den Au-
Renleiter (18) unter Scherbeanspruchung
zu setzen, chne den AuRenleiter abzusche-
ren,

dadurch gekennzeichnet,

dafl} die Kompressionseinrichtung (50) einen Si-
cherungsring aufweist, der einen elastisch ver-
formbaren Bereich (52) aus elastomerem Materi-
al hat, der mit dem rohrférmigen Schaftbereich
(34) und einer ringférmigen (33) oder wendelfér-
migen Schneide (33a) der vorspringenden Kante
(33) zusammenwirkt, und einen ringférmigen
oder wendelférmigen Widerhaken des Dornkér-
pers bildet, so dalk dann, wenn der elastisch ver-
formbare Bereich des Sicherungsringes (50) in
seiner Lage festgelegt ist, der Sicherungsring
das Kabel wirksam an dem Verbinder arretiert.

Koaxialkabelverbinder nach Anspruch 1,

wobei die Kabeleingriffsflache (30) des Dornkdr-
pers folgendes aufweist:

einen nach hinten konvergenten, im allgemeinen
kegelstumpfférmigen Flachenbereich (31), derin
bezug auf eine Langsachse des Kabels einen fla-
chen Winkel bildet, und einen im wesentlichen in
Radialrichtung verlaufenden, ringférmigen Kan-
tenbereich (33), der nach aulen zu dem kegel-
stumpfférmigen Flachenbereich verlauft, um die
Schneidkante als einen Ring zu bilden.

Koaxialkabelverbinder nach Anspruch 2,

wobei die radiale Kompressionseinrichtung ei-
nen Schnappring (50) aufweist, der so dimensio-
niert ist, da er engpassend tiber dem Koaxialka-
bel an der Schneidkante (33) sitzt, und der einen
Bereich (52) hat, welcher aus dem elastisch ver-
formbaren elastomeren Material besteht, das von
der kegelstumpfférmigen Flache in Radialrich-
tung aufgeweitet ist, um das Koaxialkabel in
Richtung gegen den ringférmigen Kantenbereich
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durch eine Schnappverbindung zu arretieren, um
dadurch zu bewirken, dal® der Aufenleiter sich
biegt und gegen die ringférmige Schneide driickt.

Koaxialkabelverbinder nach Anspruch 3,

wobei der Schnappring (50) einen Kappenbe-
reich (56) aufweist, um engpassend iiber dem
Aufnahmeeingriffsbereich des Dornkdrpers zu
sitzen und dadurch dem Aufnahmeeingriffsbe-
reich zusatzliche Umfangsfestigkeit zu verleihen.

Koaxialkabelverbinder nach Anspruch 4,

wobei der Aufnahmeeingriffsbereich (37) so di-
mensioniert ist, dal er von dem radialen Wand-
bereich in Radialrichtung divergiert, wobei der
Verbinder aullerdem folgendes aufweist:

eine gleitbare Manteleinrichtung (58), die wenig-
stens {iber dem Kappenbereich (56) des
Schnappringes und dem Aufnahmeeingriffsbe-
reich (37) des Dornkdrpers angeordnet ist, wobei
die gleitbare Manteleinrichtung (58) im allgemei-
nen weg von demjenigen Verbinderende, das der
Aupenflache der Aufnahme zugewandt ist, gleit-
bar positionierbar ist, um es dem Aufnahmeein-
griffsbereich des Verbinders zu ermdglichen, un-
gehindert Gber die AulRenflache (74) der Aufnah-
me zu gleiten, wobei die gleitbare Manteleinrich-
tung (58) in Richtung zu dem Verbinderende
gleitbar positionierbar ist, um den radial divergie-
renden Aufnahmeeingriffsbereich (37) gegen die
AuBenflache der Aufnahme in Radialrichtung zu-
sammenzudriicken und dadurch den Verbinder
daran zu arretieren.

Koaxialkabelverbinder nach Anspruch 5,

wobei die gleitbare Manteleinrichtung (58) so
ausgebildet ist, daR sie den Schnappring (50)
wahrend der Installation des Verbinders auf dem
vorbereiteten Ende in seine Position iiber dem
Koaxialkabelende und dem Dornkérper fihrt.

Koaxialkabelverbinder nach Anspruch 1,

wobei der Kabeleingriffsflachenbereich (30), der
eine vorstehende Schneidkante (33) bildet, die
um ihn herum verlauft, eine rohrférmige Anord-
nung mit einer Wendel (33a) aufweist, die von der
Anordnung nach oben vorspringt, wobei die Wen-
del einen spitzen Winkel bildet und die vorste-
hende Schneidkante bildet.

Koaxialkabelverbinder nach Anspruch 7,

wobei die vorstehende Schneidkante mit einer
Abflachung an ihrem Scheitel ausgebildet ist, wo-
bei die Abflachung ungefdhr 0,05 bis 0,08 mm (2
bis 3 mil) in der Querdimension ist.

Teilesatz zum Einbau in einen Koaxialkabel-
Durchfiihrungsverbinder an einem vorbereiteten
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Ende eines Koaxialkabels, das einen freiliegen-
den zentralen Masssivleiter besitzt, wobei der
nicht zusammengebaute Teilesatz folgendes
aufweist:

einen rohrférmigen Dornkdrper (26) aus leitfahi-
gem Material, der so dimensioniert ist, dal er sich
zwischen einen dielektrischen Kern (14) und ei-
nen Auflenleiter (18) des vorbereiteten Kabelen-
des pressem |aRt, wobei der Dornkdrper (26) fol-
gendes aufweist:

- einen Kabeleingriffsflachenbereich (30),
der einen vorspringenden Rand (33) bildet,
der um ihn herum verlauft,

- einen rohrférmigen Schaftbereich (34), der
von dem Kabeleingriffsfldchenbereich (30)
zu einem radialen Wandbereich (36) ver-
lauft, und

- einen Aufnahmeeingriffsbereich (37), der
koaxial um den freiliegenden zentralen Lei-
ter (12) herum angeordnet und so dimen-
sioniert ist, daR er auf eine Aufenfldche
(74) einer Aufnahmeeinrichtung (72), mit
der der Verbinder im Gebrauch zusammen-
paBt, gleitet und mit ihr in engpassendem
Reibungseingriff in Kontakt steht, und

- eine radiale Kompressionseinrichtung, um
die innen-seitige Oberfldche des Auenlei-
ters des Koaxialkabels iiber dem Rand (33)
des rohrférmigen Dornkérpers zu kompri-
mieren,

wobei die Kompressionseinrichtung einen Siche-
rungsring (50) aufweist, der einen elastisch ver-
formbaren Bereich (52) aus elastomerem Materi-
al hat, der mit dem rohrférmigen Schaftbereich
(34) und einer ringférmigen (33) oder wendelfér-
migen Schneide (33a) der vorspringenden Kante
(33) zusammenwirkt, und einen ringférmigen
oder wendelférmigen Widerhaken des Dornkér-
pers bildet, so dalk dann, wenn der elastisch ver-
formbare Bereich des Sicherungsringes (50) in
seiner Lage festgelegt ist, der Sicherungsring
das Kabel wirksam auf dem Verbinder arretiert.

Verfahren zum Zusammenbauen eines Koaxial-
kabel-Durchfihrungsverbinders aus einem Teile-
satz an einem Ende eines Koaxialkabels, wobei
das Verfahren die folgenden Schritte aufweist:

- Vorbereiten eines Endes des Kabels (10)
durch Abschélen eines ersten zylindrischen
Bereiches einer Aduferen Isolatorab-
deckung (20) iiber eine erste Lange, um ei-
ne dulere Leitergeflecht/Folienschicht (18)
freizulegen, und Abschélen bzw. Entfernen
der auferen Leitergeflecht/Folienschicht
und eines koaxial darunterliegenden di-
elektrischen Isolators (14) liber eine zweite
Lénge, die kiirzer als die erste Lange ist,
um dadurch einen Endbereich eines zentra-
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len Massivleiters freizulegen,

Bereitstellen eines Teilesatzes durch die
folgenden Schritte:

Vorformen eines rohrférmigen Dornkor-
pers (26) aus leitfihigem Material, der so
dimensioniert ist, dal® er sich zwischen ei-
nen dielektrischen Kern (14) und einen Au-
Renleiter (18) des vorbereiteten Kabelen-
des pressen laRkt, wobei der Dornkérper im
vorgeformten Zustand folgendes aufweist:
einen Kabeleingriffsflachenbereich (30),
der eine darum herumverlaufende vorste-
hende Schneidkante (33) bildet,

einen rohrférmigen Schaftbereich (34), der
von dem Kabeleingriffsfldchenbereich zu
einem radialen Wandbereich (36) verlauft,
und

einen Aufnahmeeingriffsbereich (37), der
von dem radialen Wandbereich nach vorn
koaxial verlauft und koaxial um den freilie-
genden zentralen Leiter (12) herum ange-
ordnet und so dimensioniert ist, dal} er auf
eine AuBenfldche (74) einer Aufnahme
(72), mit der der zusammengebaute Verbin-
der zusammenpaldt,

gleitet und mit ihr in engpassendem Rei-
bungseingriff in Kontakt steht, und Vorfor-
men einer radialen Kompressionseinrich-
tung (30), um die innenseitige Oberflache
des Aullenleiters des Koaxialkabels iiber
der Schneidkante der rohrférmigen Dorn-
kérperinstallation zu komprimieren,

wobei die Kompressionseinrichtung einen
Sicherungsring (50) aufweist, der einen
elastisch verformbaren Bereich (52) aus
elastomerem Material hat, der mit dem rohr-
férmigen Schaftbereich (34) und einer ring-
férmigen (33) oder wendelférmigen Schnei-
de (33a) der vorspringenden Kante (33) zu-
sammenwirkt, und einen ringférmigen oder
wendelférmigen Widerhaken des Dornkor-
pers bildet, so dal dann, wenn der ela-
stisch verformbare Bereich des Siche-
rungsringes (50) in seiner Lage festgelegt
ist, der Sicherungsring das Kabel wirksam
auf dem Verbinder arretiert,

Aufschieben der radialen Kompressions-
einrichtung iiber das vorbereitete Kabelen-
de in der einen Bewegungsrichtung, die von
dem vorbereiteten Ende weg gerichtet ist,
Installieren des Dornkérpers (26) auf dem
vorbereiteten Ende des Kabels und
Aufschieben der radialen Kompressions-
einrichtung (50) liber das vorbereitete Ende
des Kabels, das an dem Dornkdrper instal-
liert ist, um so die innenseitige Oberflache
des Aullenleiters des Koaxialkabels iiber
der Schneidkante des rohrférmigen Dorn-
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kérpers zu komprimieren.

Revendications

Connecteur de traversée pour cable coaxial des-
tiné a une connexion sur une extrémité préparée
d’un cable coaxial ayant un conducteur central &
nu en fil métallique plein, le connecteur compor-
tant :

un corps de mandrin tubulaire (26) en ma-
tiere conductrice dimensionné pour étre compri-
mé entre un coeur diélectrique (14) et un conduc-
teur extérieur (18) de I'extrémité préparée du ca-
ble, le corps de mandrin (26) comprenant une
partie de surface (30) d’engagement du cable dé-
finissant une aréte (33) en saillie s’étendant au-
tour d’elle pour engager un conducteur extérieur
(18) du cable coaxial, une partie de tige tubulaire
(34) s’étendant de la partie de surface (30) d’en-
gagement de cable jusqu’a une partie de paroira-
diale (36), etune partie (37) d’'engagement de pri-
se s'étendant coaxialement vers I'avant depuis la
partie de paroi radiale (36), disposée coaxiale-
ment autour du conducteur central a nu (12) et di-
mensionnée pour étre glissée sur et amenée en
contact avec, un engagement de frottement par
ajustement serré, une surface extérieure (74)
d’'un moyen a prise (72) aveclequel le connecteur
s’accouple lors de I'utilisation, et un moyen de
compression radiale destiné a comprimer la sur-
face intérieure du conducteur extérieur (18) du
cable coaxial sur I'aréte (33) de la surface d’en-
gagement de cable du corps (26) de mandrin pour
placer le conducteur extérieur (18) sous contrain-
te de cisaillement, mais sans cisailler le conduc-
teur extérieur, caractérisé en ce que le moyen de
compression (50) comporte une bague de rete-
nue ayant une partie élastiquement déformable
(52) en matiére élastomérique qui coopére avec
la partie de tige tubulaire (34) et une lame annu-
laire (33) ou hélicoidale (33a) de I'aréte en saillie
(33) formant une barbelure annulaire ou hélicoi-
dale du corps du mandrin afin que, une fois
verrouillée en place, la partie élastiquement dé-
formable de la bague (50) de retenue verrouille
efficacement le cable sur le connecteur.

Connecteur de cable coaxial selon la revendica-
tion 1, dans lequel la surface (30) d’engagement
du cable présentée par le corps du mandrin
comprend une partie de surface globalement
tronconique (31) convergeant vers l'arriére, for-
mant un petit angle avec I'axe longitudinal du ca-
ble, et une partie d’aréte annulaire (33) s’éten-
dant sensiblement radialement et vers I'extérieur
jusqu’a la partie de surface tronconique pour dé-
finir en un anneau I'aréte de couteau.

10

15

20

25

30

35

40

45

50

55

18

34

3. Connecteur pour cable coaxial selon la revendi-

cation 2, dans lequel le moyen de compression
radiale comporte un anneau d’encliquetage (50)
dimensionné pour s’ajuster étroitement sur le ca-
ble coaxial a I'aréte (33) de couteau, dont une
partie (52) est constituée de la matiére élastomé-
rique élastiquement déformable qui est soumise
a une extension radiale par la surface tronconi-
que afin de verrouiller par encliquetage le cable
coaxial vers la partie d’aréte annulaire, amenant
ainsi le conducteur extérieur a plier et a porter sur
I'aréte annulaire de couteau.

Connecteur pour cable coaxial selon la revendi-
cation 3, dans lequel la bague (50) d’encliqueta-
ge comprend une partie de chapeau (56) desti-
née a s’ajuster étroitement sur la partie d’enga-
gement de prise du corps du mandrin, procurant
ainsi une résistance circonférentielle supplémen-
taire a la partie d’'engagement de prise.

Connecteur pour cable coaxial selon la revendi-
cation 4, dans lequel la partie (37) d’engagement
de prise est dimensionné pour diverger radiale-
ment depuis la partie de paroi radiale, et compor-
tant en outre un moyen a coque coulissante (58)
disposé au-dessus d’au moins la partie de cha-
peau (56) de la bague d’encliquetage et la partie
(37) d’engagement de prise du corps du mandrin,
le moyen a coque coulissante (58) pouvant étre
positionné en coulissant et en s’éloignant globa-
lement de I'extrémité du connecteur tournée vers
la surface extérieure de la prise pour permettre
a la partie d’engagement de prise du connecteur
de glisser librement par-dessus la surface exté-
rieure (74) de la prise, le moyen a coque coulis-
sante (58) pouvant étre positionné en coulissant
vers I'extrémité du connecteur afin de comprimer
radialement la partie (37) d’engagement de jack,
divergeant radialement, contre la surface exté-
rieure de la prise, et a verrouiller ainsi le connec-
teur sur elle.

Connecteur pour cable coaxial selon la revendi-
cation 5, dans lequel le moyen & coque coulissan-
te (58) est congu pour guider la bague (50) d’en-
cliquetage jusqu’en position sur I'extrémité du ca-
ble coaxial et le corps du mandrin pendant I'ins-
tallation du connecteur sur I'extrémité préparée.

Connecteur pour cable coaxial selon la revendi-
cation 1, dans lequel la partie (30) de surface
d’engagement du cable, définissant une aréte
(33) de couteau en saillie s’étendant autour
d’elle, comporte une structure tubulaire compre-
nant une hélice (33a) faisant saillie vers le haut
de la structure, I'hélice définissant un angle aigu
et présentant I'aréte de couteau en saillie.
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Connecteur pour cable coaxial selon la revendi-
cation 7, dans lequel I'aréte de couteau en saillie
est formée de fagon a présenter un plat & son
sommet, le plat ayant une dimension transversa-
le d’environ 0,05 a4 0,08 mm (deux a trois mils).

Lot de piéces a assembler en un connecteur de
traversée pour cable coaxial, 4 une extrémité
préparée d’un cable coaxial ayant un conducteur
central en fil métallique plein, dénudé, le kit de
pieéces non assemblées comportant :

un corps de mandrin tubulaire (26) en ma-
tiere conductrice dimensionné pour étre compri-
mé entre un coeur diélectrique (14) et un conduc-
teur extérieur (18) de I'extrémité préparée du ca-
ble, le corps de mandrin (26) comprenant une
partie de surface (30) d’engagement du cable dé-
finissant une aréte (33) en saillie s’étendant au-
tour d’elle, une partie de tige tubulaire (34)
s’étendant de la partie de surface d’engagement
de cable jusqu’a une partie de paroi radiale (36),
et une partie (37) d’engagement de jack disposée
coaxialement autour du conducteur central dénu-
dé (12) et dimensionnée pour étre glissée sur et
venir en contact avec, en engagement de frotte-
ment a ajustement serré, une surface extérieure
(74) d'un jack avec lequel le connecteur s’accou-
ple lors de I'utilisation, et un moyen de compres-
sion radiale destiné a comprimer la surface inté-
rieure du conducteur extérieur du cable coaxial
sur I'aréte (33) du corps de mandrin tubulaire, le
moyen de compression comportant une bague
(50) de retenue ayant une partie élastiquement
déformable (52) en matiére élastomérique qui
coopére avec la partie de tige tubulaire (34) et
une lame annulaire (33) ou hélicoidale (33a) de
I'aréte (33) en saillie formant une barbelure annu-
laire ou hélicoidale du corps du mandrin afin que,
une fois verrouillée en place, la partie élastique-
ment déformable de la bague (50) de retenue
verrouille efficacement le cable sur le connec-
teur.

Procédé d’assemblage d’'un connecteur de tra-
versée pour cable coaxial a partir d’'un lot de pié-
ces, a une extrémité d’un cable coaxial, le procé-
dé comprenant les étapes dans lesquelles :

on prépare une extrémité du cable (10) en
enlevant vers I'arriére une premiére partie cylin-
drique d'un revétement isolant extérieur (20) sur
une premiére longueur pour mettre & nu une cou-
che conductrice extérieure (18) a tresse/mince
feuille, et on enléve vers I'arriere la couche
conductrice extérieure a tresse/mince feuille et
un isolant diélectrique (14), s’étendant coaxiale-
ment au-dessous d’elle, sur une seconde lon-
gueur plus courte que la premiére longueur afin
de mettre a nu un trongon extréme d’un fil
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conducteur central plein (12),

on réalise un lot de piéces par les étapes
de préformage d’'un corps de mandrin tubulaire
(26) en matiére conductrice, dimensionné pour
étre comprimé entre un coeur diélectrique (14) et
un conducteur extérieur (18) de I'extrémité prépa-
rée du cable, le corps de mandrin tel que préfor-
mé comprenant une partie (30) de surface d’en-
gagement de cable définissant une aréte (33) de
couteau en saillie s’étendant autour d’elle, une
partie de tige tubulaire (34) s’étendant de la par-
tie de surface d’engagement de céble jusqu’a
une partie de paroi radiale (36), et une partie (37)
d’engagement de jack s’étendant coaxialement
vers l'avant depuis la partie de paroi radiale, dis-
posée coaxialement autour du conducteur cen-
tral dénudé (12), et dimensionnée pour étre glis-
sée sur et venir en contact avec, en engagement
de frottement a ajustement serré, une surface
extérieure (74) d'un jack (72) avec lequel le
connecteur assemblé s’accouple, et le préforma-
ge d’'un moyen de compression radiale (50) des-
tiné a comprimer la surface intérieure du conduc-
teur extérieur du cable coaxial sur I'aréte de cou-
teau du corps de mandrin tubulaire installé, le
moyen de compression comportant une bague
(50) de retenue ayant une partie élastiquement
déformable (52) en matiére élastomérique qui
coopére avec la partie de tige tubulaire (34), et
une lame annulaire (33) ou hélicoidale (33a) de
I'aréte (33) en saillie formant une barbelure annu-
laire ou hélicoidale du corps du mandrin afin que,
une fois verrouillée en place, la partie élastique-
ment déformable de la bague (50) de retenue
verrouille efficacement le cable sur le connec-
teur,

on fait glisser le moyen de compression ra-
diale sur I'extrémité préparée du cable dans un
sens de déplacement s’éloignant de I'extrémité p
réparée,

on installe le corps (26) de mandrin sur
I'extrémité préparée du cable, et

on fait glisser le moyen de compression ra-
diale (50) sur I'extrémité préparée du cable instal-
Iée sur le corps de mandrin afin de comprimer la
surface intérieure du conducteur extérieur du ca-
ble coaxial sur I'aréte de couteau du corps de
mandrin tubulaire.
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