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(57) Abstract: A strain-relief assembly for a field-installable fiber optic connector is disclosed, wherein the assembly includes a
ferrule holder (50), an intermediate sleeve (100), and a crimp sleeve (120). The ferrule holder back section holds a buffered section
of a fiber optic cable, while the ferrule holder front end holds a ferrule and a splice assembly. A stub fiber is held within the ferrule
and the splice assembly so as to interface with a section of field optical fiber protruding from the buffered section. The intermediate
sleeve engages and generally surrounds a portion of the ferrule holder back section and thus surrounds a portion of the buffered layer.
An intermediate sleeve handler may be used to handle the intermediate sleeve and attached the intermediate sleeve to the ferrule
holder back section. Stress-relief strands from the fiber optic cable are flared around the outer surface of the intermediate sleeve.
A crimp sleeve is placed over the intermediate sleeve to hold the ends of the stress-relief strands in place. The crimp sleeve is then
crimped, which fixes the strand ends in place and also fixes the intermediate sleeve in place on the ferrule back section.
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STRAIN-RELIEF ASSEMBLIES AND METHODS FOR A FIELD-INSTALLABLE
FIBER OPTIC CONNECTOR

BACKGROUND OF THE INVENTION

Field of the Invention
[0001] The present invention relates generally to fiber optic cables, and in particular, to an

assembly for providing strain-relief for field-installable connectors for fiber optic cables.

Technical Background

[0002] Optical fibers are widely used in a variety of applications, including the
telecommunications industry in which optical fibers are employed in a number of telephony and
data transmission applications. Due, at least in part, to the extremely wide bandwidth and the
low noise operation provided by optical fibers, the use of optical fibers and the variety of
applications in which optical fibers are used are continuing to increase. For example, optical
fibers no longer serve as merely a medium for long distance signal transmission, but are being
increasingly routed directly to the home or, in some instances, directly to a desk or other work
location.

[0003] The ever increasing and varied use of optical fibers has spurred the use of field
installable optical fiber connectors. Field installable'optical fiber connectors are used to
terminate the ends of optical fibers, and enable quicker connection and disconnection than fusion
splicing. A typical connector holds the end of each optical fiber in a ferrule. The connector
aligns the core of the two fibers so that light can pass between the fiber ends, and provides a
mechanical coupling to hold the two fiber ends together. Connectors have traditionally been one
of the main concerns in using fiber optic systems because they introduce loss and because
different connector types were typically not compatible. While the use of connectors was once
problematic, manufacturers have standardized and simplified them greatly. This increasing user-

friendliness has contributed to the increase in the use of fiber optic systems.
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[0004] Current field installable connectors are designed to be installed and strain relieved on
fiber cables or fiber smaller than 2.9 mm. Common cable/fiber sizes are 900 um tight-buffered
fiber and 2.9 mm jacketed cable. A typical 2.9 mm jacketed cable consists of 900 um tight-
buffered fiber surrounded by aramid yarn and a thin walled jacket. A need exists for fiber optic
cables having larger fiber optic cables. Unfortunately, installing field-installable connectors
directly onto larger fiber optic cables is problematic given conventional connector designs.
Therefore, a need exists for new fiber optic connectors adapted for larger fiber optic cables, as

well as standard fiber optic cables that may comprise additional and/or alternative structures.

SUMMARY OF THE INVENTION

[0005] An aspect of the invention is a strain-relief assembly for a field-installable fiber optic
connector configured to support a fiber optic cable having a buffered portion and strain-relief
strands. The assembly includes a ferrule holder having a back section with an open back end and
configured to accommodate the buffered optical fiber portion. The assembly also includes an
intermediate sleeve configured to surround and engage a portion of the ferrule holder back
section. The assembly also has a crimp sleeve having an inner surface and that covers the
intermediate sleeve. The strain-relief strands are arranged between the crimp sleeve inner surface
and the intermediate sleeve outer surface. The crimp sleeve is crimped to capture the strain-relief
strands between the crimp sleeve and the intermediate sleeve.

[0006] Another aspect of the invention is a method of providing strain-relief in a connector for a
fiber optic cable that has an optical fiber section, a buffer section, strain-relief strands, and a
protective jacket. The method includes inserting the optical fiber section and the buffered section
into a back section of a ferrule holder. The method also includes providing an intermediate
sleeve having inner and outer surfaces, and engaging the intermediate sleeve with the ferrule
holder back section to surround the ferrule holder back section. The method also includes
placing a plurality of the strain-relief strands over the intermediate sleeve outer surface. The
method further includes placing a crimp sleeve around the intermediate sleeve and the strain-
relief strands and then crimping the crimp sleeve so as to secure the strain-relief strands and to

fix the intermediate sleeve onto the ferrule holder back section. The method optionally includes
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using an intermediate sleeve handler that facilitates installing the intermediate sleeve onto the
ferrule holder back section.

[0007] Another aspect of the invention is a strain-relieved connector for a fiber optic cable that
has an optical fiber with a front end, a buffered layer, and strain-relief strands. The connector
includes a ferrule holder having a front section with an open front end and a back section having
an open back end, wherein the open front and back ends are connected by a ferrule holder
channel. A ferrule and a splice assembly are arranged in the ferrule holder front end, the ferrule
and splice assembly having respective central channels. A fiber stub is held within the ferrule
and splice assembly channels, wherein the fiber stub has a back end residing in the splice |
assembly channel. The buffered layer is held in the ferrule holder back section so that the fiber
stub back end interfaces with the optical fiber front end within the splice assembly channel. The
connector also includes an intermediate sleeve that engages and surrounds a portion of the ferrule
holder back end section so as to surround the buffered layer held therein. The connector also has
a crimp sleeve that is arranged around the intermediate sleeve so as to hold the ends of the strain-
relief strands between the crimp sleeve and the intermediate sleeve. When the crimp sleeve is
crimped, it fixes the strain-relief strands between the crimp sleeve and the intermediate sleeve
and also fixes the intermediate sleeve to the ferrule holder back end.

[0008] Another aspect of the invention is an intermediate sleeve handler for holding and
handling the aforementioned intermediate sleeve. The handler includes a C-shaped sleeve having
an inner surface, an outer surface, front and back end faces, and a central hole having an central
axis and connecting the front and back end faces and sized to press fit the intermediate sleeve. A
gap in the outer surface connects to the central hole and defines the C-shape of the handler. The
gap is sized to fit over a buffered section of a fiber optic cable so that it can be placed on and off
of the fiber via the exposed buffered section between the lead-in tube and the fiber optic cable.
The handler includes a shelf arranged in the central hole that serves as a stop when the
intermediate sleeve is press-fit into the central hole.

[0009] Additional features and advantages of the invention will be set forth in the detailed

description that follows, and in part will be readily apparent to those skilled in the art from that
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description or recognized by practicing the invention as described herein, including the detailed
description that follows, the claims, as well as the appended drawings.

[0010] It is to be understood that both the foregoing general description and the following
detailed description present embodiments of the invention, and are intended to provide an
overview or framework for understanding the nature and character of the invention as it is
claimed. The accompanying drawings are included to provide a further understanding of the
invention, and are incorporated into and constitute a part of this specification. The drawings
illustrate various embodiments of the invention, and together with the description, serve to

explain the principles and operations of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is an exploded side view of an example embodiment of a fiber optic connector
(“connector”) according to the present invention that employs the strain-relief assembly of the
present invention;

[0012] FIG. 2 is a side view of the connector of FIG. 1 in the process of being connected to
the oversized fiber optic cable shown in FIG.1;

[0013] FIG. 3A is an elevated perspective view of the intermediate sleeve, the crimp sleeve
and the ferrule holder of the strain-relief assembly of the present invention;

[0014] FIG. 3B is a close-up perspective view of the example embodiment of the intermediate
sleeve in which the sleeve is C-shaped and threaded, and which has a grooved outer surface;
[0015] FIG. 4 is a side view similar to FIG. 2, but showing the intermediate sleeve threaded
onto the threaded back section of the ferrule holder while the crimp sleeve holds the strain-relief
strands out of the way against the fiber optic cable;

[0016] FIG. S is an elevated perspective view of the connector showing the strain-relief strands
flared around the intermediate sleeve;

[0017] FIG. 6 is a side view similar to FIG. 4, illustrating the connector with the crimp sleeve
surrounding the intermediate sleeve and holding strain-relief strands in place on the intermediate

sleeve, and also showing the crimping force applied to the crimp sleeve.
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[0018] FIG. 7 is an elevated perspective view of the connector similar to FIG. 5, showing the
crimp sleeve in place over the intermediate sleeve at the threaded end of the ferrule holder;
[0019] FIG. 8 is a side view similar to FIG. 6, showing the housing and the boot placed over

- the front and back ends of the connector, respectively;
[0020] FIG. 9 is an elevated perspective view similar to FIG. 7, showing the connector with
the housing and boot in place;
[0021] FIG. 10 is perspective view of the intermediate sleeve handler of the present invention,
along with the intermediate sleeve prior to being inserted into the central hole of the handler; and
[0022] FIG. 11 is a perspective view similar to that of FIG. 10, but with the intermediate

sleeve being held within the handler.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0023] Reference is now made in detail to the present preferred embodiments of the invention,
examples of which are illustrated in the accompanying drawings. Whenever possible, the same
reference numbers and symbols are used throughout the drawings to refer to the same or like
parts. Use of the terms “front,” “forward,” “rear,” “rearward,” “back,” and “backward” are
relative terms used for the sake of illustration.

[0024] FIG. 1 is an exploded view of an example embodiment of a fiber optic connector
(“connector”) 8 according to the present invention that employs the strain-relief assembly of the |
present invention. In an example embodiment, fiber optic connector 8 includes many aspects in
common with the fiber optic connector described in U.S. Patent No. 7,270,487.

[0025] Connector 8 has a front section 8F and back section 8B. Cartesian X-Y axes are shown
for the sake of reference. FIG. 2 is a side view of the connector of FIG. 1 in the process of being
connected to an oversized fiber optic cable 150.

[0026] Connector 8 is designed for use with an oversized fiber optic cable 150 that has an
optical fiber 151 made up of a field fiber 152 surrounded by one or more protective coatings
152C (e.g. 2250 um and a 900 pm coating). Field fiber 152 is surrounded by a strain-relief

layer 156 having strain-relief strands 157, and a protective outer jacket 158 that surrounds the
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strain-relief layer. Using known techniques, fiber optic cable 150 as shown in FIG. 1 has been
prepared for field-connectorization with connector 8. Fiber optic cable so prepared includes a
field optical fiber section 1528 with an end 153, a buffer section 1548, and exposed strain-relief
 strands 157.

[0027]  In an example embodiment, field optical fiber 152 has a 125 um diameter. Also in an
example embodiment, buffer layer 154 has a diameter in the range from about 250 um to about 1
mm diameter (e.g., 900 um), and a strain-relief layer that includes strain-relief strands 157. In an
example embodiment, strain-relief strands 157 are aramid yarn and are exposed in about 15 mm
lengths when cable 150 is being prepared for connectorizing. Further, in the example
embodiment, protective outer jacket 158 has an annular thickness 6f about 2 mm. In an example
embodiment, fiber optic cable 150 has an overall diameter of about 4.8 mm or greater, which by
present-day standards is considered “oversized.” In another example embodiment, optical fiber
151 is a bend-insensitive fiber, such as a so-called “holey” fiber or a nanostructured fiber.
Examples of such optical fibers are described in, for example, U.S. Pat. No. 6,243,522, pending
U.S. patent application serial number 11/583,098 filed October 18, 2006, and provisional U.S.
patent application serial numbers 60/817,863 filed June 30, 2006; 60/817,721 filed June 30,
2006; 60/841,458 filed August 31, 2006; 60/841,490 filed August 31, 2006; and 60/879,164,
filed January 08, 2007 (hereinafter, “the Corning nanostructure fiber patents and patent
applications”), all of which are assigned to Corning Incorporated.

[0028]  Connector 8 includes a ferrule 10, which in an example embodiment includes an outer
surface 12, front and back ends 14 and 16, and a central channel 18 open at ends 14 and 16.
Central channel 18 is sized to accommodate an optical fiber such as field optical fiber 152.
[0029] Connector 8 also includes a .splice assembly 20, which in an example embodiment
accommodates a mechanical splice, that includes an upper member 21A and a lower member
21B. Upper member 21A includes an outer surface 22A, an inner surface 23A, and front and
back ends 24A and 26A. Likewise, lower member 21B includes an outer surface 22B, an inner
surface 23B, and front and back ends 24B and 26B. Upper and lower members are brought

together so that inner surfaces 23A and 23B define a central through channel 28 sized to
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accommodate a field optical fiber such as field fiber 152. Ferrule 10 and splice assembly 20 are
arranged end-to-end, as shown in FIG. 2.

[0030] Connector 8 further includes an optical fiber section 40 having respective front and
back ends 42 and 44. Optical fiber section 40 resides in channels 18 and 28 of ferrule 10 and
splice assembly 20, with fiber end 42 being generally flush with ferrule front end 14 and fiber
end 44 residing in channel 28. Optical fiber section 40 serves as a “stub” fiber for the connector
and so is referred to hereinafter as “stub fiber” 40.

[0031] Connector 8 further includes a ferrule holder 50 having a front section S0F and a back
section SOB. Front section S0F includes an open front end 52, and back section 50B that
includes an open back end 54. Ferrule holder 50 includes an outer surface 56 and a central
channel (also called a “ferrule bore”) 58 open at front end 52 and back end 54. In an example
embodiment, outer surface 56 includes a smooth region 62 and an outer threaded region (i.c.,
outer threads) 64. In an example embodiment, outer threads may include one or more slots 65
(FIG. 3A) to key a cam 212 (not shown in FIG. 1; see FIG. 7).

[0032] Ferrule holder 50 is shown in FIG. 1 and in other figures as having a flared outer
surface 56 for the sake of illustration. However, outer surface 56 need not be flared, such as
shown in FIG. 3A, discussed below.

[0033] In an example embodiment, ferrule holder 50 is made of metal such as nickel silver
(NiAg), which is stronger than conventional plastic ferrule holders. Ferrule channel 58 includes
a front section 66 having an opening 67 at front end 52 and corresponding to surface region 62
and sized to accommodate ferrule sections 10 and splice assembly 20. Channel 58 also includes
a narrower back section 70 having an opening 71 at back end 54. Threads 64 are formed on
ferrule back section 70, which in an example embodiment is sized to accommodate a lead-in
tube, discussed below. Ferrule holder 50 holds ferrule 10 and splice assembly 20 in front section
66, with front end 14 of ferrule 10 extending out from ferrule holder front end 52, as shown in
FIG. 2.

[0034] Connector 8 also includes a lead-in tube 80 that has a front end 82, a flared back

end 84, and a central channel 88 open at the front and back ends. Central channel 88 is sized to

accommodate buffer section 154S of fiber optic cable 150. Lead-in tube 80 resides within ferrule
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holder back channel 70, with flared end 84 extending from ferrule holder back end 54 (FIG. 2).
Flared end 84 facilitates the insertion of field optical fiber section 1528 into ferrule channels 18
and 28, and buffered fiber section 1548 into the lead-in tube. When so inserted, end 153 of field
optical fiber section 1528 abuts end 44 of stub fiber 40 within channel 28 of splice assembly 20
to define a mechanical splice, as illustrated in the inset of FIG. 2. Also, buffered fiber section
154S resides within lead-in tube 80, also as shown in FIG. 2.

[0035] Connector 8 also includes a strain relief assembly 98, a perspective close-up view of
which is shown in FIG. 3A. Strain relief assembly 98 includes ferrule holder 50 and an
intermediate sleeve 100 having front and back end faces 102 and 104, a central axis Ag, and a
central hole 106 centered around axis Ag and defined by an inner surface 107. In an example
embodiment illustrated in FIG. 3B, intermediate sleeve 100 is C-shaped and includes inner
threads 108. The C-shaped intermediate sleeve 100 includes a gap 110 open to central hole 106
that defines the C-shape. Gap 110 is sized to fit over buffered portion 154. This allows
intermediate sleeve 100 to be slipped over the exposed buffered portion 154 between the end of
lead-in tube 80 and fiber optic cable 150 so it can be added to connector 8 at ferrule back section
50B, as described below.

[0036] Hole 106 and inner threads 108 are sized so that intermediate sleeve 100 can threadedly
engage the outer threads 64 of ferrule holder back section 50B and be secured thereto. In an
example embodiment, intermediate sleeve 100 has an outer surface 112 with one or more
grooves 114 running parallel to the front and back end faces 102 and 104, as shown. One or
more grooves 114 are configured to facilitate gripping strain-relief strands 157 to provide
additional strain relief, as described in greater detail below. In an example embodiment,
intermediate sleeve 100 is made of aluminum. Also in an example embodiment, intermediate
sleeve 100 is about 3.5 mm long and about 5 mm in diameter.

[0037] For the sake of discussion, intermediate sleeve 100 is discussed below in connection
with its C-shaped threaded embodiment. Other embodiments can also be used for intermediate
sleeve 100, such as for example, a non-threaded version that is otherwise fixable to the ferrule
holder end (which also need not be threaded), such as through the use of a snap-connect or via an

adhesive or glue. Other embodiments of intermediate sleeve 100 include a clam-shell type
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design (not shown) that opens up to fit around and engage ferrule back section 50B. Still further
embodiments of the present invention comprise alternative intermediate sleeves to facilitate the
gripping of the strain-relief strands 157 to provide strain relief.

[0038] Strain relief assembly 98 also includes a crimp sleeve 120 having respective front and
back ends 122 and 124, and a central opening 126 sized so that the crimp sleeve can slide over
the outside of intermediate sleeve 100. Crimp sleeve is preferably made of a relatively soft metal
such as copper so that it can be crimped over intermediate sleeve 100. Still further embodiments
of the present invention comprise crimp sleeves and/or intermediate sleeves of alternative
materials suitable for engaging one another and/or for providing strain relief.

[0039] Once fiber optic cable is prepared for connectorizing as shown in FIG. 1, but with a
fiber coating 152C removed to lengthen field fiber section 152S. Strain relief assembly 98 is
then ready to be incorporated into the connector. In FIG. 2, strain-relief strands 157 are not
included for ease of illustration. FIG. 4 shows strain-relief strands 157 as being temporarily held
back against cable 150 by crimp sleeve 120.

[0040] At the point of assembly shown in FIG. 2, lead-in tube 80 can be crimped onto buffered
layer 154 to provide initial stress relief while the parts making up strain-relief assembly 98 are
added to the connector.

[0041] With continuing reference to FIG. 2 and as discussed above, intermediate sleeve 100
slips on over the exposed buffer layer 154 between lead-in tube 80 and fiber optic cable 150.
Intermediate sleeve 100 is then placed on ferrule holder back section S0B, where inner threads
108 engage outer threads 64. Intermediate sleeve 100 is then threaded onto ferrule holder back
section S0B and surrounds a portion thereof, thereby also surrounding a portion of buffer layer
154 held in the ferrule back section. Once intermediate sleeve 100 is in place as shown in FIG.
4, crimp sleeve 120 is moved to release strain-relief strands 157 held thereby. Strain-relief
strands 157 are then flared around grooved outer surface 112, as shown in FIG. 5. Note that in
FIG. 5, connector 8 includes an inner housing 210 that covers ferrule holder front end S0F and
cam 212 covering ferrule holder 50 at back section 50B but adjacent intermediate sleeve 100 and

forward thereof.
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[0042] With reference now to FIG. 6, crimp sleeve 120 is moved from its holding place on
cable 150 to cover intermediate sleeve 100. This traps strain-relief strands 157 between the
intermediate sleeve and the crimp sleeve, with grooves 114 on outer surface 112 of the
intermediate sleeve serving to hold the strand ends in place.

[0043] Also as shown in FIG. 6, in the next step crimp sleeve 120 is crimped (e.g.,
hexagonally crimped), as illustrated by arrows 200. This squeezes the intermediate sleeve and
the crimp sleeve together, which serves to hold strain-relief strands 157 in place and provide
stress relief. It also causes gap 110 to at least partially close in certain embodiments of the
present invention, which serves to secure the intermediate sleeve to the ferrule holder, thereby
providing further strain relief at back end 8B of connector 8.

[0044] FIG. 7 is an elevated perspective view of the connector similar to FIG. 5, showing an
inner housing 210 in place at the connector front end 8F and crimp sleeve 120 in place over
intermediate sleeve 100 at ferrule holder back section 50B.

[0045] Once intermediate sleeve 100 and crimp sleeve 120 are crimped in place on ferrule
holder back section 50B, a protective boot 220, temporarily stored over cable 150, is slid over
connector back end 8B, as shown in the side view of FIG. 8 and the elevated perspective view of
FIG. 9. FIG. 9 also shows an outer housing or “shroud” 230 arranged over the inner housing

210 (see FIG. 7 and FIG. 8) at connector front end 8F.

Intermediate sleeve handler

[0046] Because intermediate sleeve 100 is relatively small (e.g., about 5Smm in diameter), it
may prove difficult to handle when installing strain-relief assembly 98 onto connector 8.
Accordingly, with reference to FIG. 10, the present invention includes an intermediate-sleeve
handler (“handler”) 300 used to handle intermediate sleeve 100. Handler 300 has front and back
end faces 302 and 304 and a central hole 306 centered on a central axis Ay. Handler 300
includes a shelf 307 between the central hole and back end face that serves as a stop against
which intermediate sleeve 100 abuts when placed within the handler central hole, as discussed
below. Handler 300 has a smooth inner surface 308, an outer surface 309, and a gap 310 in the

outer surface and that opens to the central hole to define a C-shape for the handler. Inner surface

10
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308 includes opposing lips 311 on opposite sides of gap 310. In an example embodiment,
handler 300 includes one or more grooves 312 that facilitate gripping and handling the handler.
Gap 310 is sized so that it fits over the buffered section of a fiber optic cable.

[0047] Handler hole 306 is sized so that intermediate sleeve 100 can be easily pressed into the
central hole at the handler front end face 302 with one of the intermediate sleeve end faces (e.g.,
back end face 104) coming to a rest against shelf 307, and so that handler axis Ay and
intermediate sleeve axis Ag are aligned, as shown in FIG. 11.

[0048] It is important that handler gap 310 line up with intermediate sleeve gap 110, as best
illustrated in FIG. 11. This can be done using a fixture in the factory, or by keying the
intermediate sleeve and the installation handler. One way to key these two components is by
providing flat sections 117 on the intermediate sleeve outer surface adjacent gap 110, and by
providing corresponding flat sections (lips) 311 on handler inner surface 108 so that these
respective flat surfaces engage when the respective gaps line up. This engagement also serves to
cause intermediate sleeve 100 to rotate alohg with handler 300 when the handler is rotated (e.g.,
when threading the intermediate sleeve onto the ferrule holder back section), rather than having -
the intermediate sleeve rotate independently within the handler.

[0049] To install intermediate sleeve 100 onto the back of connector 8 using handler 300,
handler front face 302 faces ferrule back section 50B. Next, the aligned handler and intermediate
sleeve gaps 310 and 110 are slid over the exposed buffer section 154 between the flared back end
84 of lead-in tube 80 and oversized cable 150. Intermediate sleeve 100 is then threaded onto
ferrule holder back section S0F using handler 300. Handler 300 is then pulled back towards
cable 150 and away from connector 8 until is it back at the exposed buffer section 154, where it
can be removed via gap 310. Since intermediate sleeve is held in position on ferrule holder back
section S0B by the engaged threads and was held within handler 300 only with a slight press fit,
the handler and intermediate sleeve easily disengage when the handler is pulled away from the
ferrule back section.

[0050] The present invention has the advantage that it allows for proper installation and strain

relief of a field-installable fiber optic connector directly on a fiber optic cable, such as an
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oversized fiber optic cable, as opposed to being installed on the tight-buffered fiber portion
inside the cable. This results in a more stable fiber optic cable termination.

[0051] It will be apparent to those skilled in the art that various modifications and variations
can be made to the present invention without departing from the spirit and scope of the invention.
Thus, it is intended that the present invention cover the modifications and variations of this

invention provided they come within the scope of the appended claims and their equivalents.
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What is claimed is:

1. A strain-relief assembly for a field-installable fiber optic connector having a back end
configured for connection to a fiber optic cable having a buffered portion and strain-relief
strands, the strain-relief assembly comprising:

a ferrule holder having a back section with an open back end and configured to
accommodate the buffered optical fiber portion;

an intermediate sleeve having an outer surface and configured to generally surround and
engage a portion of the ferrule holder back section;

a crimp sleeve having an inner surface, wherein the crimp sleeve covers the intermediate
sleeve with the strain-relief strands arranged between the crimp sleeve inner surface and the
intermediate sleeve outer surface; and

wherein the crimp sleeve grips the strain-relief strands between the crimp sleeve and the

intermediate sleeve.

2. A connector assembly for a fiber optic cable, comprising:

the strain relief assembly of Claim 1, wherein the ferrule holder has a front end and the
fiber optic cable comprises an optical fiber; and

a ferrule arranged in the ferrule holder front end, the ferrule having a channel that holds a
stub optical fiber having an end residing within the ferrule channel and that interfaces with an
end of the optical fiber of the fiber optic cable when the fiber optic cable is connected to the .

connector.

3. A strain-relieved connector assembly for a fiber optic cable that has an optical fiber with
a front end, a buffered portion, and strain-relief strands, the strain-relieved connector comprising:
a ferrule holder having a front section with an open front end and a back section having
an open back end, wherein the open front and back ends are connected by a ferrule holder
channel;
a ferrule and a splice assembly arranged in the ferrule holder front end, the ferrule and

splice assembly having respective central channels;

13
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a fiber stub held within the ferrule and splice assembly channels, wherein the fiber stub
has a back end residing in the splice assembly channel;

the buffered layer held in the ferrule holder back section so that the fiber stub back end
interfaces with the optical fiber front end within the splice assembly channel;

an intermediate sleeve that engages and generally surrounds a portion of the ferrule holder
back end section so as to generally surround the buffered layer held therein; and

a crimp sleeve arranged around the intermediate sleeve so as to hold ends of the strain-
relief strands between the crimp sleeve and the intermediate sleeve,

wherein the crimp sleeve grips thestrain-relief strand ends between the crimp sleeve and
the intermediate sleeve,

wherein the crimp sleeve fixes the intermediate sleeve to the ferrule holder back end.

4. The assembly of Claim 1 or 3, wherein the crimp sleeve is adapted to be crimped to grip

the strain-relief strands between the crimp sleeve and the intermediate sleeve

5. . The assembly of Claim 1 or 3, wherein the intermediate sleeve deforms when the crimp

ring is crimped so as to permanently fix the intermediate sleeve to the ferrule holder back section.

6. The assembly of Claim 1 or 3, wherein the intermediate sleeve has a gap so that the

intermediate sleeve is C-shaped, with the gap being sized fit over the buffered portion.

7. The assembly of Claim 1 or 3, wherein:
the ferrule holder back end has outer threads; and
the intermediate sleeve has interior threads that match the outer threads so that the

intermediate sleeve can threadedly engage the ferrule back section.

8. The assembly of Claim 1 or 3, wherein the intermediate sleeve outer surface includes

grooves that assist in securing the strands between the intermediate sleeve and the crimp sleeve.

14
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9. The assembly of Claim 1 or 3, wherein the intermediate sleeve comprises aluminum and

the crimp sleeve comprises copper.

10. The connector of Claim 2 or 3, further including:
an outer housing that covers the ferrule holder front end; and

a boot that covers the ferrule holder back end.

11. A method of providing strain-relief in a connector for a fiber optic cable that has an
optical fiber section, a buffer section, strain-relief strands, and a protective jacket, the method
comprising:

inserting the optical fiber section and buffered section into a back section of a ferrule
holder;

engaging an intermediate sleeve having inner and outer surfaces with the ferrule holder
back section so as to generally surround the ferrule holder back section;

placing a plurality of the strain-relief strands over the intermediate sleeve outer surface;
placing a crimp sleeve around the intermediate sleeve and the strain-relief strands; and

crimping the crimp sleeve so as to secure the strain-relief strands and to fix the

intermediate sleeve onto the ferrule holder back section.
12. The method of Claim 11, wherein the intermediate sleeve is threaded and the back section
of the ferrule holder is threaded, and including threadedly engaging the intermediate sleeve with

the ferrule holder.

13. The method of Claim 11, wherein the intermediate sleeve includes a gap that forms a C-

shaped intermediate sleeve, and wherein said crimping causes the gap to at least partially close.
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