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CABLE TERMINATION ASSEMBLY AND METHOD FOR CONNECTORS

Technical Field

The present disclosure relates generally to fiber optic equipment.
More particularly, the present disclosure relates to a termination assembly and

method for fixing a fiber optic cable to a fiber optic connector.

Background

Fiber optic communication systems are becoming prevalent in part
because service providers want to deliver high band width communication
capabilities to customers. Fiber optic communication systems may employ a
network of connectorized fiber optic cables to transmit large volumes of data and
voice signals over relatively long distances. Being part of a large fiber optic
network, connectorized cables routed to and from telecommunications equipment
may be exposed to pulling forces.

Current methods used for terminating and fixing fiber optic cables to
connectors have certain shortcomings. Strength members (e.g., in the form of
aramid yarns) of fiber optic cables are normally crimped down first on the body of a
connector by a metallic crimp sleeve. The cable jacket is then normally fixed to the
connector body by a second crimp sleeve. The crimping tools used by technicians
for crimping the inner crimp sleeve and the outer crimp sleeve must be regularly
calibrated and checked often for wear. When proper maintenance is not performed,
the strength members can slide out of the crimp during loads on the connector.

It is desirable to provide an effective and low maintenance cable
fixation assembly and method to limit damage to optical fibers within the

connectorized cables.
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Summary

Certain aspects of the present disclosure relate to effective and low
maintenance arrangements for providing proper fixation or termination of fiber optic
cables to fiber optic connectors.

According to one inventive aspect, the disclosure relates to a fiber
optic connector assembly that comprises a fiber optic cable including an optical
fiber, an outer jacket surrounding the optical fiber, and a strength member layer
between the optical fiber and the outer jacket, wherein a portion of the outer jacket
has been stripped to expose a length of the optical fiber and a length of the strength
member layer. The fiber optic connector assembly further includes a connector
body that receives at least a portion of the exposed length of the optical fiber, a
strength member clamp coupled to the connector body, and a heat-recoverable tube
placed over the strength member clamp. A first portion of the exposed length of the
strength member layer is captured between the connector body and the strength
member clamp and a second portion of the exposed length of the strength member
layer is captured between the heat-recoverable tube and the strength member clamp.

One inventive aspect relates to providing a fiber optic connector
assembly with a strength clamp in which a strength member layer of the cable is
routed around an edge and positioned in a reverse direction, then captured under a
heat-recoverable tube.

According to another inventive aspect, the disclosure relates to a fiber
optic connector assembly comprising a fiber optic cable including an optical fiber,
an outer jacket surrounding the optical fiber, and a strength member layer between
the optical fiber and the outer jacket, wherein a portion of the outer jacket has been
stripped to expose a length of the optical fiber and a length of the strength member
layer. The assembly further includes a connector body defining a front end and a
rear end and configured to receive the exposed length of the optical fiber through the
rear end thereof, the connector body including a notch adjacent the rear end thereof.
The assembly further includes a strength member clamp defining a front end, a rear
end, and a throughhole extending therebetween, the throughhole configured to
receive the outer jacket when the strength member clamp is slid rearwardly over
thereof, the strength member clamp defining a projection extending transversely

toward a longitudinal axis of the strength member clamp, the projection configured
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to be inserted within the notch for coupling the strength member clamp to the
connector body, wherein a first portion of the exposed length of the strength member
layer is captured between the projection and the notch and a second portion of the
exposed length of the strength member layer is folded rearwardly over an exterior of
the strength member clamp after the strength member clamp has been slid over
thereof. A heat-recoverable tube is placed over the strength member clamp and
fixes the strength member clamp relative to the connector body, the heat-recoverable
tube covering the first portion of the exposed length of the strength member layer
that is captured between the projection and the notch and at least partially covering
the second portion of the exposed length of the strength member layer that is folded
rearwardly over the exterior of the strength member clamp.

According to yet another inventive aspect, the disclosure relates to a
method of fixing a fiber optic cable to a connector body. The method comprises
providing a fiber optic cable including an optical fiber, an outer jacket surrounding
the optical fiber, and a strength member layer between the optical fiber and the outer
jacket, stripping a portion of the outer jacket to expose a length of the optical fiber
and a length of the strength member layer, sliding a strength member clamp
rearwardly over the outer jacket, and sliding a heat-recoverable tube rearwardly over
the outer jacket. The method further comprises folding a portion the exposed length
of the strength member layer rearwardly over an exterior of the strength member
clamp after sliding the strength member clamp over the exposed length of the
strength member layer, inserting a portion of the exposed length of the optical fiber
into a connector body, and coupling the strength member clamp to the connector
body so as to capture another portion of the exposed length of the strength member
between the connector body and the strength member clamp. After a portion of the
exposed length of the strength member has been folded rearwardly over the exterior
of the strength member clamp, the heat-recoverable tube is used to cover the other
portion of the exposed length of the strength member layer that is captured between
the strength member clamp and the connector body and to at least partially cover the
folded portion of the exposed length of the strength member layer that has been
folded rearwardly over the exterior of the strength member clamp.

According to yet another inventive aspect, the disclosure relates to a

kit for fixing a fiber optic cable to a connector body. The kit comprises a length of
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fiber optic cable, the length of fiber optic cable including an optical fiber, an outer
jacket surrounding the optical fiber, and a strength member layer between the optical
fiber and the outer jacket, a connector body defining a front end and a rear end, the
connector body including a notch adjacent the rear end thereof, a strength member
clamp defining a front end, a rear end, and a throughhole extending therebetween,
the strength member clamp defining a projection extending transversely toward a
longitudinal axis of the strength member clamp, the projection configured to be
inserted within the notch for coupling the strength member clamp to the connector
body and for capturing at least a portion of the strength member layer therebetween,
a length of heat-recoverable tubing for placement over the strength member clamp
for fixing the strength member clamp to the connector body, and a strain-relief boot
for slidable placement over the length of heat-recoverable tubing.

The present disclosure relates to a fiber optic connector assembly
having a fiber optic connector including a main connector body having a front
mating end and a rear cable termination end. The fiber optic connector also includes
a rear insert secured within the rear cable termination end of the main connector
body. The fiber optic connector assembly has a fiber optic cable that includes an
optical fiber, a strength layer and an outer jacket. The optical fiber extends from the
fiber optic cable forwardly through the main connector body and has a ferrule-less
end portion accessible at the front mating end of the main connector body. The
optical fiber is secured to a fiber securement substrate by a first shape recoverable
sleeve. The fiber securement substrate is anchored within the rear insert. The outer
jacket of the fiber optic cable has a forward end and the rear insert has a rearward
end. The forward end of the outer jacket is positioned such that an axial gap exists
between the forward end of the outer jacket and the rearward end of the rear insert.
The fiber optic connector assembly also has a second shape recoverable sleeve that
secures the outer jacket to the rear insert. The second shape recoverable sleeve
overlaps and is bonded to outer surfaces of the outer jacket and the rear insert. The
second shape coverable sleeve traverses the axial gap and an adhesive material at
least partially fills the axial gap.

A variety of additional inventive aspects will be set forth in the
description that follows. The inventive aspects can relate to individual features and

to combinations of features. It is to be understood that both the foregoing general
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description and the following detailed description are exemplary and explanatory
only and are not restrictive of the broad inventive concepts upon which the

embodiments disclosure herein are based.

Brief Description of the Drawings

FIG. 1 is a fiber optic connector assembly having features that are
examples of inventive aspects in accordance with the present disclosure, the fiber
optic connector assembly illustrated in a partially assembled configuration with the
exposed strength member layer of the fiber optic cable folded rearwardly over the
outer jacket to allow the exposed optical fiber to be inserted into the connector of the
assembly;

FIG. 2 illustrates the fiber optic connector assembly of FIG. 1 in a
partially assembled configuration with the strength member layer of the fiber optic
cable positioned over the rear insert of the connector of the assembly after the
optical fiber has been inserted into the connector of the assembly;

FIG. 3 illustrates the fiber optic connector assembly of FIGS. 1-2in a
partially assembled configuration with the strength member clamp coupled to the
rear insert of the connector to capture a portion of the strength member layer
thereinbetween and another portion of the strength member layer folded rearwardly
over the strength member clamp;

FIG. 4 illustrates the fiber optic connector assembly of FIGS. 1-3 in a
partially assembled configuration with the heat-recoverable tube placed over the
strength member clamp to fix the strength member clamp to the connector of the
assembly;

FIG. 5 illustrates the fiber optic connector assembly of FIGS. 1-51in a
fully assembled configuration with the strain relief boot slid over the heat-
recoverable tube;

FIG. 6 is a front view of the fiber optic connector assembly of FIG. 5;

FIG. 7 is a cross-sectional view taken along line 7-7 of FIG. 6;

FIG. 8 is a cross-sectional view taken along line 8-8 of FIG. 6;

FIG. 8A is the cross-sectional view of FIG. 8 with an inner heat

shrink tube oriented in a compressed configuration;



WO 2013/117589 PCT/EP2013/052325

10

15

20

25

30

FIG. 9 illustrates the fiber optic connector assembly of FIGS. 1-51in a
fully assembled configuration with a portion of the assembly sectioned-out to
illustrate the internal features thereof;

FIG. 10 illustrates the fiber optic connector assembly of FIGS. 1-5 in
a fully assembled configuration with another portion of the assembly sectioned-
away to illustrate the internal features thereof, the portion sectioned-away in FIG. 10
being 45° offset circumferentially with respect to the portion sectioned-away in FIG.
9;

FIG. 11 is a cross-sectional view of another fiber optic connector
assembly in accordance with the principles of the present disclosure;

FIG. 12 is a cross-sectional view of the fiber optic connector
assembly of FIG. 11 with the optical fiber curved within a fiber buckling region of
the fiber optic connector assembly;

FIG. 13 is an exploded view of another fiber optic connector
assembly in accordance with the principles of the present disclosure;

FIG. 14 is a perspective view of the fiber optic connector assembly of
FIG. 13;

FIG. 15 is another perspective view of the fiber optic connector
assembly of FIG. 13;

FIG. 16 is a side view of the fiber optic connector assembly of FIG.
13;

FIG. 17 is a cross-sectional view taken along section 17-17 of FIG.
16;

FIG. 18 is a perspective view of a fiber optic connection system
including a fiber optic adapter for typically connecting the fiber optic connector
assembly of FIG. 13 with the fiber optic connector assembly of FIG. 11;

FIG. 19 is a perspective view showing a first end of the fiber optic
adapter of the fiber optic connection system of FIG. 18;

FIG. 20 is a perspective view of a second end of the fiber optic
adapter of FIG. 19; and

FIG. 21 is a cross-sectional view of the fiber optic adapter of FIGS.
19 and 20.
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Detailed Description

The present disclosure relates to arrangements and methods for
providing effective and low maintenance fixation or termination of fiber optic cables
to fiber optic connectors.

Referring to FIGS. 1-10, a fiber optic connector assembly 10 is
illustrated. The fiber optic assembly 10 includes a fiber optic cable 12 including an
optical fiber 14, an outer jacket 16 surrounding the optical fiber 14 and a strength
member layer 18 between the optical fiber 14 and the outer jacket 16. The outer
jacket 16, according to one example embodiment, may define an outer diameter of
about 2.0mm. The strength member layer 18, according to one example
embodiment, may be formed from flexible aramid yarns (e.g., Kevlar) extending
longitudinally within the cable 12 between the outer jacket 16 and the optical fiber
14.

The fiber optic connector assembly 10 further includes a fiber optic
connector 20 defining a connector body 22. As will be discussed in further detail
below, the fiber optic cable 12 is fixed or terminated to the connector body 22 in
accordance with the inventive methods of the present disclosure so as to form the
fiber optic connector assembly 10.

The connector body 22 defines a front mating end 24 and a rear cable
termination end 26. The connector body 22 includes a front housing 28 that defines
the front mating end 24 and a rear insert 30 that is coupled to the front housing 28,
wherein the rear insert 30 defines the rear cable termination end 26 of the connector
body 22.

As shown in FIGS. 1-5, the front housing 28 defines structure 32 for
coupling the connector body 22 to a fiber optic adapter for mating with a similar
fiber optic connector body for optical connectivity. The front housing 28 may be
manufactured from polymeric materials. The rear insert 30 is configured to be
inserted into the front housing 28 and coupled thereto with a mechanical type
attachment (including a snap-fit, a friction-fit, ultrasonic welding, etc.). The rear
insert 30 may be manufactured from a metallic material.

As shown in FIG. 1, according to the depicted example, a portion 34
of the rear insert 30 that protrudes from the front housing 28 once inserted therein

defines a generally cylindrical shape. The cylindrical portion 34 defines series of
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notches 36 around the perimeter thereof, the purpose of which will be discussed in
further detail below.

Still referring to FIGS. 1-10, the fiber optic connector assembly 10
also includes a strength member clamp 38. As will be discussed in further detail
below, the strength member clamp 38 is configured to capture the strength member
layer 18 of the fiber optic cable 12 against the rear insert 30 of the connector body
22 in terminating the cable 12 to the connector 20.

According to the depicted embodiment, the strength member clamp
38 defines a clamp body 40 having a front end 42, a rear end 44, and a throughhole
46 extending therebetween along a longitudinal axis 64. The clamp body 40 defines
a complete circular ring portion 48 adjacent the rear end 44. Adjacent the front end
42, the clamp body 40 defines a plurality of fingers 50 extending forwardly, the
plurality of fingers 50 defining slits 52 thereinbetween. Each finger 50 defines a
projection 54 that extends transversely toward the longitudinal axis 64. Each finger
50 is configured to elastically flex in a radial direction when coupling the strength
member clamp 38 to the rear insert 30 such that the projections 54 snap-fit into the
notches 36 of the rear insert 30. The strength member clamp 38 may also be
manufactured from a metallic material.

The fiber optic connector assembly 10 also includes a length of heat-
recoverable tubing 56 configured to be placed over the strength member clamp 38
and fix the strength member clamp 38 relative to the rear insert 30, as will be
described in further detail below.

As shown in FIG. 5, the fiber connector assembly 10 may also
include a strain relief boot 58 that is configured to be slid over the heat-recoverable
tubing 56 once the fiber optic cable 12 is terminated to the connector body 22.

According to an example method of terminating the fiber optic cable
12 to the fiber optic connector 20 as shown in FIGS. 1-5, the strain-relief boot 58,
the heat-recoverable tubing 56, and the strength member clamp 38 may first be slid
over the outer jacket 16 of the cable 12 from an end of the cable to be terminated.
Thereafter, a portion of the outer jacket 16 may be stripped to expose a length of the
optical fiber 14 and a length of the strength member layer 18. As shown in FIG. 1,

the exposed length of the strength member layer 18 may be folded rearwardly over
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the outer jacket 16 to allow the exposed length of the optical fiber 14 to be inserted
into the connector 20 of the assembly 10.

As shown in FIG. 2, once the front end of the exposed length of the
optical fiber 14 is inserted into the rear insert 30, the strength member layer 18 may
be folded back in the forward direction and positioned over the rear insert 30 of the
connector 20.

Thereafter, as shown in FIG. 3, the strength member clamp 38 of the
assembly 10 is slid forward to be coupled to the rear insert 30 of the connector 20.
The projections 54 of the flexible fingers 50 of the clamp 38 snap-fit into the notches
36 of the rear insert 30. When the strength member clamp 38 is coupled to the rear
insert 30, a first portion 60 of the exposed length of the strength member layer 18 is
captured between the projections 54 and the notches 36. As shown in FIG. 3,
thereafter, a second portion 62 of the exposed length of the strength member layer
18 is folded rearwardly over an exterior of the clamp body 40. As shown, some of
the aramid yarns defining the strength member layer 18 are folded directly over the
fingers 50 (as shown in FIGS. 7 and 9) and some of the aramid yarns first slide
through the slits 52 before being folded rearwardly over the clamp body 40 (as
shown in FIGS. 8 and 10).

Once the clamp 38 is coupled to the rear insert 30 so as to capture the
first portion 60 of the exposed length of the strength member layer 18
thereinbetween, the heat-recoverable tubing 56 may be positioned over the strength
member clamp 38 so as to capture the second portion 62 of the exposed length of the
strength member layer 18 that has been folded rearwardly over the clamp body 40.
Once heat activated, the heat-recoverable tubing 56 fixes the strength member clamp
38 to the rear insert 30. As will be described further below, the heat-recoverable
tubing 56 also includes an adhesive layer that is heat activated to fix the outer jacket
16 of the fiber optic cable 12 with respect to the rear insert 30 of the connector 20.

With the fiber optic connector termination arrangement of the present
disclosure, wherein a portion 62 of the strength member layer 18 is folded
rearwardly over the strength member clamp 38 and heat-shrunk thereagainst, any
pulling forces on the strength member layer 18 are transmitted to the strength
member clamp 38. Any sliding or slipping of the strength member layer 18 from

underneath the structures used for crimping the strength layer 18 is thereby limited.
9
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As shown in FIGS. 7 and 8§, the strength member layer 18 is shown
folded in a reverse direction around the front of the strength member clamp 38, and
held in place with the heat-recoverable tubing 56. While the illustrated embodiment
shows some of the strength member layer 18 folded over fingers 50, and some of the
strength member layer 18 positioned in the slits 52, it is to be appreciated that all of
layer 18 can be positioned over fingers 50, or all in slits 52. One advantage of
positioning layer 18 over fingers 50 is that the first portion 60 is also captured
between the projections 54 and the notches 36.

It should be noted that although the clamp body 40 of the strength
member clamp 38 is depicted herein as forming a complete ring structure along its
perimeter, a split-ring structure may also be used in accordance with the inventive
aspects of the disclosure. Such a split-ring structure could be configured to
compress to provide for a complete ring structure when exposed to radial forces
from another structure clamping thereon such as the heat-recoverable tubing 56.

As noted above, the strain-relief boot 58 may be slid forwardly over
the heat-recoverable tubing 56 once the fiber optic cable 12 has been terminated to
the connector body 22 so as to provide bend radius protection to the optical fiber 14
of the cable 12.

It should be noted that the above described method of terminating the
fiber optic cable 12 to the fiber optic connector 20 in accordance with the assembly
10 of the present disclosure is one example method. The sequence for the assembly
10 and the order of the steps of the method may be changed. For example, the
strain-relief boot 58, the heat-recoverable tubing 56, and the strength member clamp
38 may be slid over the fiber optic cable 12 at a different point in the assembly than
what is described above. For example, any of the strain-relief boot 58, the heat-
recoverable tubing 56, and the strength member clamp 38 may be placed over the
cable 12 after the cable 12 has been stripped.

According to the present disclosure, the fiber optic connector
assembly 10 may be provided in kit form for terminating the fiber optic cable 12 to
the fiber optic connector 20. For example, the kit may include a length of the fiber
optic cable 12, the length of fiber optic cable 12 including the optical fiber 14, the
outer jacket 16 surrounding the optical fiber 14, and the strength member layer 18

between the optical fiber 14 and the outer jacket 16. The kit may include the
10
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connector body 22 and the strength member clamp 38 configured to be coupled to
the connector body 22 with the projections 54 snap-fitting into the notches 36. The
kit may include the length of heat-recoverable tubing 56 for placement over the
strength member clamp 38 for fixing the strength member clamp 38 to the connector
body 22 and also the strain-relief boot 58 for slidable placement over the length of
heat-recoverable tubing 56.

As shown in FIGS. 1-10 and as described above, the embodiments
disclosed herein can utilize a dimensionally recoverable article such as the heat-
recoverable tubing 56 for placement over the strength member clamp 38 and to
assist in fixing the strength member clamp 38 relative to the connector body 22 and
also in fixing the cable jacket 16 to the connector body 22. A dimensionally
recoverable article is an article the dimensional configuration of which may be made
substantially to change when subjected to treatment. Usually these articles recover
towards an original shape from which they have previously been deformed, but the
term "recoverable" as used herein, also includes an article which adopts a new
configuration even if it has not been previously deformed.

A typical form of a dimensionally recoverable article is a heat-
recoverable article, the dimensional configuration of which may be changed by
subjecting the article to heat treatment. In their most common form, such articles
comprise a heat-shrinkable sleeve made from a polymeric material exhibiting the
property of elastic or plastic memory as described, for example, in U.S. Patents Nos.
2,027,962 (Currie); 3,086,242 (Cook et al); and 3,597,372 (Cook), the disclosures of
which are incorporated herein by reference. The polymeric material has been
crosslinked during the production process so as to enhance the desired dimensional
recovery. One method of producing a heat-recoverable article comprises shaping
the polymeric material into the desired heat-stable form, subsequently crosslinking
the polymeric material, heating the article to a temperature above the crystalline
melting point (or, for amorphous materials the softening point of the polymer),
deforming the article, and cooling the article while in the deformed state so that the
deformed state of the article is retained. In use, because the deformed state of the
article is heat-unstable, application of heat will cause the article to assume its

original heat-stable shape.
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In certain embodiments, the heat-recoverable article is a sleeve or a
tube (such as the tube 56 of the assembly 10) that can include a longitudinal seam or
can be seamless. In certain embodiments, the tube 56 has a dual wall construction
including an outer, heat-recoverable annular layer, and an inner annular adhesive
layer. In certain embodiments, the inner annular adhesive layer includes a hot-melt
adhesive layer.

In one embodiment, the heat-recoverable tube 56 is initially expanded
from a normal, dimensionally stable diameter to a dimensionally heat unstable
diameter that is larger than the normal diameter. The heat-recoverable tube 56 is
shape-set to the dimensionally heat unstable diameter. This typically occurs in a
factory/manufacturing setting. The dimensionally heat unstable diameter is sized to
allow the heat-recoverable tube 56 to be inserted over two components desired to be
coupled together (e.g., the strength member clamp 38 and the rear insert 30 or the
outer jacket 16 and the rear insert 30). After insertion over the two components, the
tube 56 is heated thereby causing the tube 56 to shrink back toward the normal
diameter such that the tube 56 radially compresses against the two components to
secure the two components together. The adhesive layer is preferably heat activated
during heating of the tube 56.

According to one embodiment, the heat-recoverable tube 56 may be
formed from RPPM material that deforms to a dimensionally heat stable diameter
generally at around 80°C. RPPM is a flexible, heat-shrinkable dual wall tubing with
an integrally bonded meltable adhesive liner manufactured by Raychem.

According to another embodiment, the heat-recoverable tube 56 may
be formed from HTAT material that deforms to a dimensionally heat stable diameter
generally at around 110°C. HTAT is a semi-flexible, heat-shrinkable tubing with an
integrally bonded meltable adhesive inner lining designed to provide moisture proof
encapsulation for a range of substrates, at elevated temperatures. HTAT is
manufactured by Raychem from radiation crosslinked polyolefins. The inner wall is
designed to melt when heated and is forced into interstices by the shrinking of the
outer wall, so that when cooled, the substrate is encapsulated by a protective,

moisture proof barrier.
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According to one embodiment, the heat-recoverable tube 56 may
have a 4/1 shrink ratio between the dimensionally heat unstable diameter and the
normal dimensionally heat stable diameter.

As shown at FIG. 8A, the cable 12 can include a buffer tube 17 that
surrounds the optical fiber 14. The optical fiber 14 is secured to a fiber securement
substrate 19 by a shape recoverable article 21 (e.g., a heat shrink sleeve having as
described above an inner layer of adhesive such as hot melt adhesive). The shape
recoverable article 21 surrounds the fiber securement substrate 19, a portion of the
optical fiber 14 and an end portion of the buffer tube 17. The buffer tube 17 and the
optical fiber 14 are compressed against and secured to the fiber securement substrate
19 by the shape recoverable article 21. FIG. 8 shows the shape recoverable article
21 in an expanded configuration and FIG. 8A shows the shape recoverable article 21
in a compressed configuration (i.e., a compact configuration, a constricted
configuration, a reduced diameter configuration, etc.). The fiber securement
substrate 19 is secured (e.g., anchored, attached, interlocked, constrained against
axial movement relative to) within the metal insert 30 of at the rear of the connector.
The metal insert 30 can be heated (e.g., by applying electrical current to the insert or
by other means) to apply heat to the shape recoverable article 21 to cause the shape
recoverable article to change from the expanded configuration to the compressed
configuration. The optical fiber 14 extends forwardly from the fiber securement
substrate 19 through the connector body 22. A ferrule-less end portion 14’ (see FIG.
4) of the optical fiber 14 is accessible at the front mating end 24 of the connector
body 22. The end portion of the buffer tube 17 can extend along a stepped-up
portion of the fiber securement substrate 19. The term “ferrule-less end portion”
means that the connector does not include a ferrule (e.g., a cylindrical sleeve or plug
typically made of metal or ceramic) that mounts over and supports the optical fiber
at the mating end of the connector.

Referring still to FIG. 8A, the fiber securement substrate 19 can be
loaded into the rear insert 30 through a front end of the rear insert 30. A front
retention structure 23 (e.g., a flange, lip, tab or other structure) of the fiber
securement substrate 19 can abut, mate with, interlock with or otherwise engage a
front end of the insert 30. The rear insert 30 can be press fit within the rear end of

the connector body. As used herein, the front end of the connector is the mating end
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where the ferrule-less end portion 14’ is accessible, and the rear end of the connector
is the end where the cable is attached to the connector body.

FIGS. 11 and 12 show another fiber optic connector assembly 110 in
accordance with the principles of the present disclosure. The fiber optic connector
assembly 110 includes a fiber optic cable 112 terminated to a fiber optic connector
120. The fiber optic cable includes an optical fiber 114, a buffer tube 117 (e.g., a
buffer tube having an outer diameter ranging from 300-1100 microns) that surrounds
the optical fiber 114, an outer jacket 116 and a strength layer 118 positioned
between the buffer tube 117 and the outer jacket 116. The optical fiber 114 can also
include a coating layer 113 that covers a bare glass portion 111. The coating layer
113 can have an outer diameter in the range of 230-270 microns. The bare glass
portion 111 can have a core having a diameter from 5-10 microns surrounded by a
cladding layer having an outer diameter in the range of 120-130 microns. Other
examples can have different dimensions. The strength layer 118 can provide tensile
reinforcement to the cable 112 and can include strength members such as reinforcing
aramid yarns. The fiber optic connector 120 includes a main connector body 122
having a front mating end 124 and a rear cable terminating end 126. An electrically
conductive (e.g., metal) rear insert 130 is secured (e.g., press fit within) the rear
cable terminating end 126 of the connector body 122. The optical fiber 114 extends
from the fiber optic cable 112 forwardly through the main connector body 122 and
has a ferrule-less end portion 114’ that is accessible at the front mating end 124 of
the connector body 122. The ferrule-less end portion 114’ can be bare glass having
an outer diameter in the range of 120-130 microns. Adjacent the rear cable
terminating end 126 of the connector body 122, the optical fiber 114 is
fixed/anchored against axial movement relative to the connector body. For example,
as described above, the optical fiber 114 can be secured to a fiber securement
substrate 119 by a shape recoverable article 121 (e.g., a heat shrink sleeve having an
inner layer of hot melt adhesive). The fiber securement substrate 119 can be
anchored within the rear insert 130. The rear insert 130 can be heated to move the
shape recoverable article from an expanded configuration to a fiber retaining
configuration (e.g., a compressed configuration). A fiber buckling region 190 (i.e., a
fiber take-up region) is defined within the connector body 122 between the fiber

anchoring location at the rear of the connector body 122 and the front mating end
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124 of the connector body 122. When the connector 120 is mated within another
connector, the end faces of the ferrule-less end portions 114° abut one another
thereby causing the optical fibers 114 to be forced rearwardly into the connector
bodies 122. As the optical fibers 114 are forced rearwardly into the connector
bodies 122, the optical fibers 114 buckle/bend within the fiber buckling regions 190
(see FIG. 12). The fiber buckling regions 190 are designed so that minimum bend
radius requirements of the optical fibers 114 are not violated. In one example, the
fiber buckling regions are sized to accommodate at least .5 millimeters or at least 1.0
millimeters of rearward axial movement of the optical fibers 114. In one
embodiment, the fiber buckling regions 190 have lengths from 15-25 millimeters.
Fiber alignment structures 189 can be provided at the front mating ends 124 of the
fiber optic connectors 120 for aligning the ferrule-less end portions 114’ along
insertion axes of the fiber optic connectors 120.

Referring still to FIGS. 11 and 12, a shape recoverable article 191
(e.g., a heat shrink sleeve having an inner layer of hot melt adhesive) is used to
secure the outer jacket 116 of the fiber optic cable 112 to the rear insert 130. The
shape recoverable article 191 overlaps and is bonded to the outer surface of the rear
insert 130 and the outer surface of the outer jacket 116. An axial gap/spacing 192 is
provided between a forward end 193 of the outer jacket 116 and a rearward end 194
of the rear insert 130. In one example, the axial gap 192 is 2-5 millimeters in length.
The shape recoverable article 191 traverses the axial gap 192. The axial gap 192 can
be filled or at least partially filled with an adhesive material 196 such as hot melt
adhesive. A forward end portion 195 of the strength layer 118 extends forwardly
beyond the forward end 193 of the outer jacket 116 and into the axial gap 192. The
forward end portion 195 can be bonded to the rear insert 130 and or the shape
recoverable article 191 by the adhesive 196 within the axial gap 192. In one
example, the forward end portion 195 does not extend over the outer surface rear
insert 130. In this way, the strength layer 118 does not interfere with heating of the
rear insert 130 when the rear insert 130 is heated to shrink the shape recoverable
article 121.

FIGS. 13-17 show another fiber optic connector assembly 210 in
accordance with the principles of the present disclosure. The fiber optic connector

assembly 210 includes a fiber optic cable 212 terminated to a fiber optic connector
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220. The fiber optic cable includes an optical fiber 214, a buffer tube 217 that
surrounds the optical fiber 214, an outer jacket 216 and strength layer 218 positioned
between the buffer tube 217 and the outer jacket 216. The strength layer 218 can
provide tensile reinforcement to the cable 212 and can include strength members
such as reinforcing aramid yarns. The fiber optic connector 220 includes a front
plug body 222 having a front mating end 224 and a rear end 226. An electrically
conductive (e.g., metal) insert 230 is secured (e.g., press fit within) to the rear end
226 of the front plug body 222. The optical fiber 214 extends from the fiber optic
cable 212 forwardly through the front plug body 222 and has a ferrule-less end
portion 214’ that is accessible at the front mating end 224 of the front plug body
222. The ferrule-less end portion 214° can be bare glass having an outer diameter in
the range of 120-130 microns. Adjacent the rear end 226 of the front plug body 222,
the optical fiber 214 is fixed/anchored against axial movement relative to the front
plug body 222. For example, the optical fiber 214 can be secured to a fiber
securement substrate 219 by a shape recoverable article 221 (e.g., a heat shrink
sleeve having an inner layer of hot melt adhesive). The fiber securement substrate
219 can be anchored within the insert 230. The insert 230 can be heated to heat the
shape recoverable article 221 thereby causing the shape recoverable article to move
from an expanded configuration to a fiber retaining configuration (e.g., a
compressed configuration). As shown at FIG. 17, the article 221 has not yet been
moved from the expanded configuration to the compressed configuration. A fiber
buckling region 290 (i.e., a fiber take-up region) is defined within the front plug
body 222 between the fiber anchoring region and the front mating end 224 of the
front plug body 222. The fiber buckling region 290 can have the same construction
and functionality as the fiber buckling region 190 previously described herein.

The fiber optic connector 220 also includes a rear assembly 300. The
rear assembly 300 has a ruggedized construction that is adapted for providing a
hardened connection with a hardened fiber optic adapter. The rear assembly 300 is
also configured for anchoring the strength layer 218 of the fiber optic cable 212 and
for providing strain relief and bend radius protection to the fiber optic cable 212 at
the interface between the fiber optic cable 212 and the fiber optic connector 220.

The rear assembly 300 includes a rear housing 302 including a main

body 304 and a side cover 306. The rear end 226 of the front plug body 222 is
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secured within a front end of the rear housing 302 such that the fiber anchoring
region is positioned within a front portion of the rear housing 302. A reinforcing
metal sleeve 308 fits over the main body 304 and side cover 306 of the rear housing
302. The main body 304 and the side cover 306 can have a molded plastic
construction. The metal sleeve 308 functions to provide side load reinforcement to
the rear housing 302.

The rear assembly 300 further includes a heat shrink sleeve 310
having an inner adhesive layer. The heat shrink sleeve 310 is used to provide a
mechanical connection and to provide sealing between the rear housing 302 and the
outer jacket 216 of the fiber optic cable 212. As shown at FIG. 17, the heat shrink
sleeve 310 traverses an interface between the outer jacket 216 and the rear housing
302 and is bonded to an outer surface of the outer jacket 216 and to an outer surface
of the metal sleeve 308. Thus, the rear end of the metal sleeve 308 is
environmentally sealed. The rear assembly 300 further includes a sealing member
such as an O-ring 312 positioned between the inner surface of the metal sleeve 308
and the outer surface of the rear housing 302. The O-ring 312 provides an
environmental seal adjacent the front end of the metal sleeve 308. In this way,
moisture or other contaminants are prevented from entering the interior of the rear
housing 302.

The rear assembly 300 further includes a boot 314 that mounts over
the heat shrink sleeve 310 adjacent the rear end of the rear housing 302. The boot is
configured to provide strain relief and bend radius protection to the fiber optic cable
212 at the interface between the fiber optic cable 212 and the fiber optic connector
220. Referring to FIG. 17, the outer jacket 216 of the fiber optic cable 212 extends
inside the rear housing 302 and has a jacket end 316. The strength layer 218 of the
fiber optic cable 212 also extends into the rear housing 302 and has an end portion
318 that extend forwardly beyond the jacket end 316 into the end interior chamber
320 of the rear housing 302. The interior chamber 320 can be defined by the main
body 304 and the side cover 306 of the rear housing 302. In one example, the
interior chamber 320 can be filled (e.g., potted) with an adhesive material (e.g., hot
melt adhesive) such that the end portion 318 of the strength layer 218 is anchored
within the interior chamber 320 of the rear housing 302. In certain examples, the

adhesive material can also bond the metal sleeve to the rear housing 302. In still
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other examples, the end portion 318 of the strength layer 218 can be crimped to a
barrel or other structure that is then mounted within the interior chamber 320. The
barrel with the end portion 318 secured thereto can then be potted within the interior
chamber 320. In certain examples, the interior chamber 320 can include a pocket
sized to receive the barrel or other structure to which the end portion 318 of the
strength layer 218 is secured. In certain examples, a barrier layer can be provided
within the interior of the rear housing 302 for preventing the adhesive material used
to secure the strength layer 218 to the rear housing 302 from reaching the fiber
buckling region 290.

The rear assembly 300 further includes structure for sealing and
securing the fiber optic connector 220 within a ruggedized fiber optic adapter. For
example, the rear assembly 300 includes an outer sealing member 322 (e.g., an O-
ring) mounted in a groove that extends around the periphery of the rear housing 302.
The outer sealing member 322 is adapted to form a circumferential seal (e.g., a
radial seal) with a sealing surface of a corresponding ruggedized adapter when the
fiber optic connector 220 is inserted within the ruggedized adapter. The front end of
the rear housing 302 can include one or more keys or other type of keying structure
for insuring that the fiber optic connector 220 is inserted at a predetermined
rotational orientation within the ruggedized fiber optic adapter. The rear assembly
300 further includes a retention nut 324 having exterior threads 326 that mate with
corresponding interior threads defined within the port of a corresponding ruggedized
fiber optic adapter. By threading the exterior threads 326 into the interior threads of
the fiber optic adapter, the fiber optic connector 220 is retained within the port of the
fiber optic adapter. The retention nut 324 can include a front end 328 that abuts
against a corresponding shoulder 330 of the rear housing 302. The retention nut 324
is configured to rotate relative to the rear housing 302 to allow the retention nut 324
to be threaded into the port of the ruggedized fiber optic adapter.

FIG. 18 shows a fiber optic connection system 400 including a
ruggedized fiber optic adapter assembly 402 for optically and mechanically
connecting the fiber optic connector 220 to the fiber optic connector 120. The
ruggedized fiber optic adapter assembly 402 is adapted to be mounted within a port
of an enclosure or panel. A seal 403 (see FIG. 21) can be provided for providing an

environmental seal between the ruggedized fiber optic adapter assembly 402 and the
18



WO 2013/117589 PCT/EP2013/052325

10

15

20

25

30

structure defining the port (e.g., the panel or enclosure wall). The ruggedized fiber
optic adapter assembly 402 includes a ruggedized component 405 defining a first
port 404 configured for receiving the fiber optic connector 220 and a second port
406 for receiving a fiber optic adapter component 407. The fiber optic adapter
component 407 can include an internal fiber alignment structure (e.g., a V-groove or
other type of fiber alignment groove) that receives the ferrule-less end portions of
the fiber optic connectors 120, 220 and coaxially aligns the ferrule-less end portions
such that an optical connection is made between the fiber optic connectors 120, 220.

As shown at FIGS. 20 and 21, the first port 404 includes internal
threads 327 that mate with the external threads 326 on the retention nut 324. In this
way, by threading the retention nut 324 into the first port 404, the fiber optic
connector 220 can be effectively secured within the first port 404. The outer sealing
member 322 of the fiber optic connector 220 forms a radial seal with a sealing
surface 409 (see FIG. 21) within the first port 404 to prevent moisture or other
contaminants from entering the first port 404. The second port 406 is adapted for
receiving the fiber optic adapter component 407 and can include a latch 411 (see
FIG. 21) for latching the fiber optic adapter component 407 within the second port
406.

When the fiber optic connector 220 is secured within the first port
404, the front plug portion 222 of the fiber optic connector 220 fits within a first end
413 of the fiber optic adapter component 407. The fiber optic connector 120 latches
within a second end 415 of the fiber optic adapter component 407. With both
connectors 120, 220 positioned with the fiber optic adapter component 407, the
ferrule-less end portions of the connectors 120, 220 are mechanically co-axially
aligned in an end-to end relationship such that the optical fibers are optically
coupled to one another.

It will be appreciated that the first port 404 can be positioned on the
outside of an enclosure while the second port 406 can be positioned on the inside of
an enclosure. In this way, the ruggedized nature of the first port 404 and the fiber
optic connector 220 prevents moisture, dust or other contamination associated with
an outside environment from entering the enclosure.

Although in the foregoing description, terms such as "top", "bottom",

"front", "back"”, "right", "left", “upper”, and “lower” may have been used for ease of
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description and illustration, no restriction is intended by such use of the terms. As
discussed previously, the telecommunications equipment such as the fiber optic
connector assemblies described herein can be used in any orientation, depending
upon the desired application.

5 From the foregoing detailed description, it will be evident that
modifications and variations can be made in the devices or methods of the disclosure

without departing from the spirit or scope of the inventive aspects.
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LIST OF REFERENCE NUMERALS AND CORRESPONDING FEATURES:

10 - Fiber optic connector assembly

12 - Fiber optic cable

14 - Optical fiber

14°- Ferrule-less end portion

16 - Outer jacket

17 - Buffer tube

18 - Strength member layer

19 - Fiber securement substrate

20 - Fiber optic connector

21 - Shape recoverable article/sleeve

22 - Connector body

23 — Front retention structure

24 - Front mating end of connector body

26 - Rear cable termination end of connector body
28 - Front housing of connector body

30 - Rear insert of connector body

32 - Adapter coupling structure of front housing
34 - Portion of rear insert protruding from front housing
36 - Notches

38 - Strength member clamp

40 - Clamp body

42 - Front end of clamp body

44 - Rear end of clamp body
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46 - Throughhole of clamp body

48 - Circular ring portion of clamp body
50 - Fingers of clamp body

52 - Slits between fingers

54 - Projections on fingers

56 - Heat-recoverable tubing

58 - Strain-relief boot

PCT/EP2013/052325

60 - First portion of strength member layer captured between clamp and rear insert

62 - Second portion of strength member layer folded rearwardly over clamp

64 - Longitudinal axis of strength member clamp body

110 — Fiber optic connector assembly
111 — Bare glass portion

112 — Fiber optic cable

113 — Coating layer

114 — Optical fiber

114> — Ferrule-less end portion

116 — Outer jacket

117 - Buffer tube

118 - Strength member layer

119 - Fiber securement substrate

120 - Fiber optic connector

121 - Shape recoverable article/sleeve
122 — Connector body

124 — Front mating end of connector body

126 — Rear cable termination end of connector body
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130 — Rear insert of connector body
189 — Fiber alignment structures

190 — Fiber buckling region

191 — Shape recoverable article/sleeve
192 — Axial gap/spacing

193 — Forward end

194 — Rearward end

195 — Forward end portion

196 — Adhesive material

210 — Fiber optic connector assembly
212 — Fiber optic cable

214 - Optical fiber

214> — Ferrule-less end portion

216 — Outer jacket

217 — Buffer tube

218 — Strength layer

219 — Fiber securement substrate

220 - Fiber optic connector

221 — Shape recoverable article/sleeve
222 — Front plug body

224 — Front mating end

226 - Rear end

230 — Electrically conductive insert
290 — Fiber buckling region
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300 — Rear assembly

302 - Rear housing

304 — Main body

306 — Side cover

308 — Metal sleeve

310 — Heat shrink sleeve

312 — O-ring

314 - Boot

316 — Forward jacket end

318 — Forward end portion

320 — Interior chamber

322 — Outer sealing member

324 — Retention nut

326 — Exterior threads

327 — Internal threads

328 — Front end

330 — Shoulder

400 — Fiber optic connection system
402 — Ruggedized fiber optic adapter assembly
403 - Seal

404 — First port

405 — Ruggedized component

406 — Second port

407 — Fiber optic adapter component

409 — Sealing surface
24
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411 — Latch

413 — First end

415 — Second end
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WHAT IS CLAIMED IS:

1. A fiber optic connector assembly (110) comprising:

a fiber optic connector (120) including a main connector body (122) having a
front mating end (124) and a rear cable termination end (126), the fiber optic
connector (120) also including a rear insert (130) secured within the rear cable
termination end (126) of the main connector body (122);

a fiber optic cable (112) including an optical fiber (114), a strength layer
(118) and an outer jacket (116), the optical fiber (114) extending from the fiber optic
cable (112) forwardly through the main connector body (122) and having a ferrule-
less end portion (114°) accessible at the front mating end (124) of the main
connector body (122), the optical fiber (114) being secured to a fiber securement
substrate (119) by a first shape recoverable sleeve (121), the fiber securement
substrate (119) being anchored within the rear insert (130);

the outer jacket (116) of the fiber optic cable (112) having a forward end
(193) and the rear insert (130) having a rearward end (194), the forward end (193) of
the outer jacket (116) being positioned such that an axial gap (192) exists between
the forward end (193) of the outer jacket (116) and the rearward end (194) of the
rear insert (130);

a second shape recoverable sleeve (191) that secures the outer jacket (116) to
the rear insert (130), the second shape recoverable sleeve (191) overlapping and
being bonded to outer surfaces of the outer jacket (116) and the rear insert (130), the
second shape recoverable sleeve (191) traversing the axial gap (192); and

adhesive material (196) at least partially filling the axial gap (192).

2. The fiber optic connector assembly (110) of claim 1, wherein the adhesive

material (196) is hot melt adhesive.

3. The fiber optic connector assembly (110) of claim 1, wherein the strength
layer (118) includes a forward portion (195) that extends forwardly with respect to
the forward end (193) of the outer jacket (116) and is bonded to the adhesive (196)
that at least partially fills the axial gap (192).
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4. The fiber optic connector assembly (110) of claim 1, wherein the first shape
recoverable sleeve (121) is moved from an expanded configuration to a compressed

configuration by heating the rear insert (130).

5. The fiber optic connector assembly (110) of claim 4, wherein the rear insert

(130) is electrically conductive.

6. The fiber optic connector assembly (110) of claim 5, wherein the rear insert
(130) is metal.
7. The fiber optic connector assembly (110) of claim 1, wherein the main

connector body (122) defines a fiber buckling region (190) between the front mating
end (124) of the main connector body (122) and the rear insert (130).

8. The fiber optic connector assembly (110) of claim 7, wherein the fiber
buckling region (190) is configured to take-up at least .5 millimeters of excess fiber
length without violating minimum bend radius requirements of the optical fiber

(114) and without causing unacceptable levels of attenuation.

0. The fiber optic connector assembly (110) of claim 1, wherein the axial gap

(192) is 2-5 millimeters in length.

10. The fiber optic connector assembly (110) of claim 3, wherein the forward

portion (195) does not extend over the outer surface of the rear insert (130).

11. A fiber optic connector assembly (10) comprising:

a fiber optic cable (12) including an optical fiber (14), an outer jacket (16)
surrounding the optical fiber (14), and a strength member layer (18) between the
optical fiber (14) and the outer jacket (16), wherein a portion of the outer jacket (16)
has been stripped to expose a length of the optical fiber (14) and a length of the
strength member layer (18);

a connector body (22) defining a front end (24) and a rear end (26) and

configured to receive the exposed length of the optical fiber (14) through the rear
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end (26) thereof, the connector body (22) including a notch (36) adjacent the rear
end (26) thereof;

a strength member clamp (38) defining a front end (42), a rear end (44), and
a throughhole (46) extending therebetween, the throughhole (46) configured to
receive the outer jacket (16) when the strength member clamp (38) is slid rearwardly
over thereof, the strength member clamp (38) defining a projection (54) extending
transversely toward a longitudinal axis (64) of the strength member clamp (38), the
projection (54) configured to be inserted within the notch (36) for coupling the
strength member clamp (38) to the connector body (22), wherein a first portion (60)
of the exposed length of the strength member layer (18) is captured between the
projection (54) and the notch (36) and a second portion (62) of the exposed length of
the strength member layer (18) is folded rearwardly over an exterior of the strength
member clamp (38) after the strength member clamp (38) has been slid over thereof;
and

a heat-recoverable tube (56) placed over the strength member clamp (36) and
fixing the strength member clamp (36) relative to the connector body (22), the heat-
recoverable tube (56) covering the first portion (60) of the exposed length of the
strength member layer (18) that is captured between the projection (54) and the
notch (36) and at least partially covering the second portion (62) of the exposed
length of the strength member layer (18) that is folded rearwardly over the exterior

of the strength member clamp (38).

12. A fiber optic connector assembly (10) according to claim 11, wherein the
connector body (22) defines a front housing (28) and a rear insert (30) coupled to the
front housing (28), the rear insert (30) defining the notch (36).

13. A fiber optic connector assembly (10) according to claim 12, wherein the

rear insert (30) is metallic.

14. A fiber optic connector assembly (10) according to claim 12, wherein the
rear insert (30) defines a cylindrical portion (34) with a plurality of the notches (36)

provided along the perimeter thereof.
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15. A fiber optic connector assembly (10) according to claim 11, wherein the
connector body (22) includes a plurality of the notches (36) and the strength member
clamp (38) defines a plurality of the projections (54) configured to fit within the
notches (36).

16. A fiber optic connector assembly (10) according to claim 15, wherein the
strength member clamp (38) defines a complete circular ring with a plurality of
fingers (50) extending forwardly, the plurality of fingers (50) defining the
projections (54) and configured to flex radially.

17. A fiber optic connector assembly (10) according to claim 15, wherein the

strength member clamp (38) is a split ring.

18. A fiber optic connector assembly (10) according to claim 11, further

comprising a strain relief boot (58) covering the heat-recoverable tube (56).

19. A fiber optic connector assembly (10) according to claim 11, wherein the
heat-recoverable tube (56) defines a dual-wall construction including a heat-

recoverable layer surrounding an adhesive layer.

20. A fiber optic connector assembly (10) according to claim 11, wherein the

strength member clamp (38) is metallic.

21. A fiber optic connector assembly (10) according to claim 11, wherein the

strength member layer (18) includes aramid yarns.

22. A method of fixing a fiber optic cable (12) to a connector body (22), the
method comprising:

providing a fiber optic cable (12) including an optical fiber (14), an outer
jacket (16) surrounding the optical fiber (14), and a strength member layer (18)
between the optical fiber (14) and the outer jacket (16);

stripping a portion of the outer jacket (16) to expose a length of the optical

fiber (14) and a length of the strength member layer (18);
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sliding a strength member clamp (38) rearwardly over the outer jacket (16);

sliding a heat-recoverable tube (56) rearwardly over the outer jacket (16);

folding a portion (62) of the exposed length of the strength member layer
(18) rearwardly over an exterior of the strength member clamp (38) after sliding the
strength member clamp (38) over the exposed length of the strength member layer
(18);

inserting a portion of the exposed length of the optical fiber (14) into a
connector body (22);

coupling the strength member clamp (38) to the connector body (22) so as to
capture another portion (60) of the exposed length of the strength member (18)
between the connector body (22) and the strength member clamp (38); and

after a portion (62) of the exposed length of the strength member layer (18)
has been folded rearwardly over the exterior of the strength member clamp (38),
using the heat-recoverable tube (56) to cover the other portion (60) of the exposed
length of the strength member layer (18) that is captured between the strength
member clamp (38) and the connector body (22) and to at least partially cover the
folded portion (62) of the exposed length of the strength member layer (18) that has

been folded rearwardly over the exterior of the strength member clamp (38).

23. A method according to claim 22, further comprising sliding a strain relief
boot (58) forwardly over the heat-recoverable tube (56) after using the heat-
recoverable tube (56) to cover the folded portion (62) of the exposed length of the

strength member layer (18).

24. A method according to claim 22, further comprising inserting a projection
(54) defined by the strength member clamp (38) into a notch (36) defined by the
connector body (22) in coupling the strength member clamp (38) to the connector
body (22), the projection (54) extending transversely to a longitudinal axis (64) of
the strength member clamp (38).

25. A method according to claim 24, wherein the connector body (22) defines a
front housing (28) and a rear insert (30) coupled to the front housing (28), the rear

insert (30) defining the notch (36).
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26. A method according to claim 25, wherein the rear insert (30) is metallic.

27. A method according to claim 25, wherein the rear insert (30) defines a
cylindrical portion (34) with a plurality of the notches (36) provided along the

perimeter thereof.

28. A method according to claim 24, wherein the connector body (22) includes a
plurality of the notches (36) and the strength member clamp (38) defines a plurality
of the projections (54) configured to fit within the notches (36).

29. A method according to claim 28, wherein the strength member clamp (38)
defines a complete circular ring with a plurality of fingers (50) extending forwardly,
the plurality of fingers (50) defining the projections (54) and configured to flex
radially.

30. A method according to claim 28, wherein the strength member clamp (38) is

a split ring.

31. A method according to claim 22, wherein the heat-recoverable tube (56)
defines a dual wall construction including a heat-recoverable layer surrounding an

adhesive layer.

32. A method according to claim 22, wherein the strength member clamp (38) is

metallic.

33. A method according to claim 22, wherein the strength member layer (18)

includes aramid yarns.

34. A kit for fixing a fiber optic cable (12) to a connector body (22), the kit
comprising:
a length of fiber optic cable (12), the length of fiber optic cable (12)

including an optical fiber (14), an outer jacket (16) surrounding the optical fiber
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(14), and a strength member layer (18) between the optical fiber (14) and the outer
jacket (16);

a connector body (22) defining a front end (24) and a rear end (26), the
connector body (22) including a notch (36) adjacent the rear end (26) thereof;

a strength member clamp (38) defining a front end (42), a rear end (44), and
a throughhole (46) extending therebetween, the strength member clamp (38)
defining a projection (54) extending transversely toward a longitudinal axis (64) of
the strength member clamp (38), the projection (54) configured to be inserted within
the notch (36) for coupling the strength member clamp (38) to the connector body
(22) and for capturing at least a portion (60) of the strength member layer (18)
therebetween;

a length of heat-recoverable tubing (56) for placement over the strength
member clamp (38) for fixing the strength member clamp (38) to the connector body
(22); and

a strain-relief boot (58) for slidable placement over the length of heat-

recoverable tubing (56).

35. A fiber optic connector assembly (10) comprising:

a fiber optic cable (12) including an optical fiber (14), an outer jacket (16)
surrounding the optical fiber (14), and a strength member layer (18) between the
optical fiber (14) and the outer jacket (16), wherein a portion of the outer jacket (16)
has been stripped to expose a length of the optical fiber (14) and a length of the
strength member layer (18);

a connector body (22) that receives at least a portion of the exposed length of
the optical fiber (14);

a strength member clamp (38) coupled to the connector body (22); and

a heat-recoverable tube (56) placed over the strength member clamp (38);

wherein a first portion (60) of the exposed length of the strength member
layer (18) is captured between the connector body (22) and the strength member
clamp (38) and a second portion (62) of the exposed length of the strength member
layer (18) is captured between the heat-recoverable tube (56) and the strength

member clamp (38).
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36. A fiber optic connector assembly (10) comprising:

a fiber optic cable (12) including an optical fiber (14), an outer jacket (16)
surrounding the optical fiber (14), and a strength layer (18) between the optical fiber
(14) and the outer jacket (16);

a connector body (22) defining a front end (24) and a rear end (26), wherein
the connector body (22) defines a plastic front housing (28) and a metallic rear insert
(30) coupled to the front housing (28), wherein the strength layer (18) of the fiber
optic cable (12) is anchored to the metallic rear insert (30);

a fiber securement substrate (19) mounted within the metallic rear insert
(30);

a shape recoverable article (21) that secures the optical fiber (12) to the fiber
securement substrate (19); and

the optical fiber (12) extending forwardly from the fiber securement
substrate (19) through the connector body (22) to the front end (24) of the connector
body (22), wherein a ferrule-less end portion (14’) of the optical fiber (14) is
accessible at the forward end (24) of the connector body (22).

37. A fiber optic connector assembly (210) comprising:

a fiber optic connector (220) including a front plug body (222) having a front
mating end (224) and a rear end (226), the fiber optic connector (220) also including
an insert (230) secured within the rear end (226) of the front plug body (222);

a fiber optic cable (212) including an optical fiber (214), a strength layer
(218) and an outer jacket (216), the optical fiber (214) extending from the fiber optic
cable (212) forwardly through the front plug body (222) and having a ferrule-less
end portion (2147) accessible at the front mating end (224) of the front plug body
(222), the optical fiber (214) being secured to a fiber securement substrate (219) by a
first shape recoverable sleeve (221), the fiber securement substrate (219) being
anchored within the insert (230);

a rear housing (302) having a front end to which the rear end (226) of the
front plug body (222) is secured, the insert (230) being positioned at least partially
within the front end of the rear housing (302), the rear housing having an interior

chamber (320);
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the outer jacket (216) of the fiber optic cable (212) having a forward jacket
end (316) positioned within the interior chamber (320), and strength layer (218)
having a forward end portion (318) that projects forwardly beyond the forward
jacket end (316), the forward end portion (318) being anchored within the interior
chamber (320) of the rear housing (302).

38. The fiber optic connector assembly (210) of claim 37, wherein the forward

end portion (318) is adhesively potted within the interior chamber (320).

39. The fiber optic connector assembly (210) of claim 38, wherein the forward
end portion (318) is adhesively potted within the interior chamber (320) by hot melt

adhesive.

40. The fiber optic connector assembly (210) of claim 37, further comprising a
retention nut (324) rotatably mounted about the rear housing (302) for securing the

fiber optic connector (220) within a fiber optic adapter.

41. The fiber optic connector assembly (210) of claim 40, further comprising a
sealing member (322) mounted about a periphery of the rear housing for forming a

radial seal with the fiber optic adapter.

42. The fiber optic connector assembly (210) of claim 37, further comprising a
metal sleeve (308) mounted over the rear housing (302), and a second heat shrink
sleeve (310) adhered to the metal sleeve (308) and the outer jacket (216) of the fiber
optic cable (212).
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