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Abstract of the Disclosure
A fiber optic cable guide 1s .disclosed for holding fiber optic cable in a
bend without violating the minimum bend radius. The guide 1s a removably
attachable to the fiber optic cable. Duplex embodiments and related methods of

use are also disclosed.
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Patent Application

Attorney Docket No. HE0131

F]BER OPTIC CABLE GUIDE AND METHOD OF APPLICATION
Field of the Invention
The invention relates generally to a fiber optic cable guide to permit
bendable installation of optical fiber cables and a method of application of the
guide to a cable. Moreparticularly, the invention is directed to a fiber optic

cable guide that is removably attachable to a connector subassembly disposed at

an end of the fiber optic cable and to a related method.

Background of the Invention

Often a fiber optic cable is terminated in a constrained ehclosme such as
a small cabinet or elsewhere where space is otherwise limited. Sometimes a
fiber optic cable 1s required to bend through about ninety degrees shortly after
the termination point. If appropriate care is not given the cable, the bending of
the cable may violate the minimum bend radius of the optical fiber, which could
lead to attenuation and even breakage of the optical fiber in the cable. Various
types of guides have been developed for bendably co'nnecting fiber optic cables
to other components without violating the minimum bend radius of the fiber
optic cable. For example, guides are available such as those shown in U.S.
Patent Nos. 6,134,370; 5,710,851; 5,640,476, 5,347,603; and 5,037,175.

However, these guide devices include various disadvantages, such as
bulkiness that may preclude their use 1n some applicatierls, especially where

small connectors or tight spaces are involved. Also, some of these devices cover
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most or all of the cable within the bend, making it difficult or impossible to
visually detect which cable (for example, according to 1ts color or markings)
extends into a given connector. This difficulty can be increased where a large
number of cables are connected in a group or where the connected cables extend
out of sight beyond the guide. Some of the above guides also must be installed
prior to fhe connector being installed on the optical fiber. Also, some of thesé
devices include the 'guide as a permanent part of the connector itself, such as
incorporating the guide into the boot, thereby precluding the ability to
selectively provide a nonéguided (i.e., non-bending) connector in the ﬁeld.

Some of these devices are also not readily rotatable relative to the connector

after attachment to the connector, thereby limiting installation ﬂexibility.
Finally, the devices do not provide for a simple and reliable removal of a cable
from the guide, either by choice or in case of an inadvertent snagging of a cable. '

. Summagj of the Invention

A fiber optic cable gu_ide 1s disclosed for removable placement on a

. connectorized fiber optic cable assembly having a fiber optic cable and at least

one connector subassembly. The fiber optic cable has a minimum bend radius.
The fiber optic cable guide includes an elongated member. at least partially
curved along 1ts length with a radius of curvature not less than the minimum
bend radius of thé fiber optic cable for guiding the ﬁber optic cable in a desired
direction. The elongated member has a first end, a second end, a middle section
between the first and' second ends, and a channel extending from the ﬁrst end to

the second end for receiving the fiber optic cable. The first end is configured to
. "
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be removably disposed around a portion of thne connec;(or subassembly. The
second end includes at least one pfimary securement element extending from the
second end and configured to releasably hold at least the fiber optic cable to the
elongated member. The middle section includes at least one Secondary
securement element extending from the middle section and configured to
réleasably hold at least the fiber optic cable to the elongated member. The
primary securement element 1s configured so that the fiber optic cable is
releasable from the priinary securem"en‘\c element upon pulling fthe fiber optic
cable at a first predetermined force in a direction generally away from a bottom
of the channel.

- The secondary securement element may be configured so that the fiber
optic cable is releasable from the secondary securement element upon pulling of
the fiber optic cable at a éeco-nd predetermined force in the direction generally
away from the bottom of the channel. The second predetermined force may be
greater than the first prédetermined force, or the second predetermined force
may be substantially equal to the first predetermined force.

The at least one primary securement element may extend arcuately over
a portion of the channel, and the second end may include at least two primary
securement eleinents. The at least two primary securement eleménts may' be
disposed at two different axial positions along the second end of the elongéted
member, or the at ]éast two primary securemenf elements may be disposed
opposite each other at a common axial position along the second end of the

elongated member, thereby forming a substantially C-shape with the second end.
2 .
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The connector subassembly may include a strain relief boot, and the at
least one primary securement element may be configured to hold the elongated
member to the strain relief boot. The first end of the elongated member may be
configured to allow the elongated member to rotate 360 d;agrees relative to the
connector subassembly. The first end of the elongated member may have a
receptacle extending from the first end, the receptacle defining a longitudinally-
extending channel therethrough and a *]ongitudinally-extending slot 1n
communication with the channel The receptacle may be substantially C-
shaped. The slot may be configured to a110w the fiber optic cable to be slid
radially therethrough. If connector subassembly includes a strain relief boot,
the receptacle may be configured to be removably disposed around the boot.

The at least one secondary securement element may be configured to
allow axial movement of the fiber optic cable relative to the elongated member,
or may be configured to be crimpable around the fiber optic cable to thereby

substantially preclude axial movement of the fiber optic cable relative to the

, e]ongated' member.

The middle section may have at least two secondary securement
elements, which may be disposed at two different axial positions along the
middle section of the elongated member, or which may be disposed opposite
each other at a common axial position along the middle séction end of the

clongated member, thereby forming a substantially C-shape with the middle

section. The at least one secondary securement element may also extend across

a center of the channel.
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The elongated member may be curved through about 90 degrees, and the
channel may have a width that decreases in the direction of the first end to the

second end.

According to another aspect of the invention, a fiber optic cable guide 1S
disclosed for removable placement on a connectorized fiber optic cable
assembly having a fiber optic cable and at least one connector subassembly.
The fiber optic cable has a minimum bend radius. The fiber optic cable guide
includes an elongated member at least partially curved along its length with a
radius of curvature not less than the rn-inimurn bend radius of the fiber optic
cable for guiding the fiber optic cable in a desired direction. The elongated
member has a first end, a second end, a middle section between the first and
second ends, and a channel extending from the first end to the second end for
receiving the fiber optic cable. 'fhe first end includes a substantially C-shaped
receptacle for releasably holding a portion of the connector subassembly. The
second end includes two primary securement elements extending from the
second end to releasably hold at leést the fiber optic cable. The middle section
includes one secondary securement element extending from the middle section
to releasably hold at least the fiber optic cable. The primary securement
elements are configured so that the fiber optic cable 1s releasable frorn the
primary securement elements upon pullihg the fiber optic cable in a direction

generally away from a bottom of the channel.

According to another aspect of the invention, a fiber optic cable guide is

disclosed for removable placement on a connectorized fiber optic cable
5
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assembly having a fiber optic cable and at least one connector subassembly
including a strain relief boot. The fiber optic cable has a minimum bend radius.
The fiber optic cable guide includes an elongated member curved along its
length with a radius of curvature not less than the minimum bend radius of the
fiber optic cable. The elongated member has a first end, a second end, a middle
section between the first and second ends, and a channel extending from the first
end to the second end for receiving the fiber optic cable and the strain relief
boot. The first end is removably attached to the strain relief boot; The secend
end includes at least one primary securement element extending from the' second
end to releasably hold the fiber optic cable to the elongated member
substantially within the channel. The primary securement element is configured
so that the fiber optic cable is releasable from the primary securement element
upon pulling the fiber optic cable in a direction away from a bottom of the

channel.

The elongated member may be forked. Each connector subassembly

| may include a strain relief boot and each receptacle may be disposed around a

respective strain relief boot. The elongated member may include two channels
extending from the first end to the second end, each channel for receiving a
respective fiber optic cable. The primary securement elements may be
configured so that the respective fiber _optic cables are releasable upon pulling of
the fiber optic cable in a direction away from a bottom of the respective channel.

A middle section may be included between the first and second ends and two

secondary securement elements disposed on the middle section, each secondary
6
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securement element for holding a respective fiber optic cable.

According to another aspect Qf the invention, a method 1s disclosed 6f
removably fixing a fiber optic cable in a curvature not greater than that defined
by a minimum bend radius of the fiber optic cable, a connector subassembly
being disposed at at least one end of the fiber optic cable. The method includes
the steps of radially inserting the fiber optic cable into a first end of a guide
member, the first end being configured to be disposed around a portion of the
connector subassembly, the guide member being at least partially curved along
its length with a radius of curvature not less than the minimum bend radius and
defining a channel for receiving the fiber optic cable extending from the first
end of the guide member to a second end of the guide member, and radially
inserting the fiber optic cable in a direction toward the bottom of the channel
past at least one securement element extending from the guide member spaced
from the first end to hold the fiber optic cable to the guide member.

Further steps may include inserting the fiber optic cable past at least
another securement element axially spaced from the at least one securement
element, crimping one of the _securement elements over the fiber optic cable,
axially s]idihg the guide member along the fiber optic cable after the first
radially inserting step, removing the fiber optic cable from the guide member by
pulling the cable radially from the at leést one securement element, or rotating

the guide member relative to the fiber optic cable to a desired orientation after

the radially inserting steps.

It is to be understood that both the foregoing general description and the
-
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following detailed description are exemplary and explanatory only and are not

restrictive of the invention as claimed.

For better understanding of the present invention, reference is made to
the following description taken in conjunction with the accompanying drawings
and 1ts scope will be pointed out in the appending claims.

Brief Descrip :tion of the Drawings

The above and other aspects and advantages of the present invention are
apparent from the detailed description below in combination with the drawings,
in which: -

Figure 1 is a left side perspective view of one embodiment of a fiber
optic cable guide according to the present invention;

Figure 2 is a sectional view of the fiber optic cable guide taken along line
2-2 1n Fig. 1;

Figure 3 is a top perspective view of the fiber optic cable guide of Fig. 1;

Figure 4 is a partial sectional elevational view of the fiber optic cable

| guide of Fig. 1, also showing use with a connector subassembly and cable;

Figure S is a side elevational view of the fiber optic cable guide of Fig. 1,
also showing use with an alternate connector subassembly and cable;

Figure 6 is a left side perspective view of an alternative embodiment of a
fiber optic cable guide;

Figure 7 1s a perspective view of another alternate embodiment 6f a fiber

optic cable guide having offset securement elements;

Figure 8 is a top perspective view of an alternative duplex embodiment
8
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of a fiber optic cable guide;
. Figure 9 is a top perspective view of another alternate duplex

embodiment of a fiber optic cable guide;

Figure iO is a left side perspective view of the fiber optic cable guide of
Fig. 9 with two connector subassemblies and cables;

Figure 11 1s a top _view of fiber optic cable guide of Fi.g. 9, and

Figure 12 is a left sidefperspective view of another ¢mbodiment of a
fiber optic cable guide according to the present invention.

Detailed Desc?rip tion of the Invention

Detailed reference will now Be made to the drawings in which examples
embodying the present invention are shown. The drawings and detailed
description provide a full and detailed written description of the invention and of
the manner and process of using it so as to enable one skilled in the pertinent art
to make and use it as well the best mode of carrying out the invention.
However, the examples set forth in the drawings and detailed description are

provided by way of explanation of the invention and are not meant as a

limitation of the invention. The present invention thus includes any

modifications and variations of the folloWingexammes as come within the
scope of the appended claims and their equivalents.

The detailed description uses numerical and lettered designations to refer
to figures in the draWings. Like or similar designations in the drawings and
description have been used to refer to like or similar parts of the invention, in

particular with reference to corresponding parts in different embodiments.
| 9
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A first embodiment of a fiber optic cable guide 20 according to the
invention 1s shown 1n Figs. 1 -5. The fiber optic cable guide 20 is suitable for
removable placement on a connectorized fiber optic cable or cable assembly.
The fiber optic cable guide 20 includes an elongated meﬁber 22 having a ﬁrst
end 24, a middle section 26, and a second end 28. The elongated member 22
defines a channel 23 extending from the first end 24 to the second end 28. The -
second end 28 has at least one primai'y securement element in the form of an
extension 30 and the first end 24 has‘ a receptacle 32.

The recéptac]e 32 'and. exter;sion 30 are configured and sized to be '
removably attached to and safely guide a fiber optic cable 48 through a
predetermined bend without violating the minimum bend radius of the fiber
optic cable. The cable 48 and a conhectdr subassembly 49 together form whatis -
referred to herein as connectorized ﬁbér optic cable assembly 46 (which may
also have a connector at a second end of cable 48). As shown, assembly 46 is

terminated by an LC connector, but it should be understood that the present

- invention has applications with various types of connectors. Connector

subassembly 49 may include a strain relief boot 50a or 50b attached to a ho’using '
51 and a trigger member 53 attached to the housing.

It shqu]d also be understood that use of the term “connectorized” is
meant to refer both to cables connectorized by a technician 1n the field and to
cables connectorized during initial manufacture; Thus, “connectorized” is

intended only to indicate that the fiber optic cable has at least one connector,

regardless of how or when installed.
10
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~ If desired, the extensions 30 may be provided in one or two mating pairs.
As shown in Figs. 1-5 two pairs of the mating extensions 30 are provided. A
slot 31 1s disposed between each mating extension pair to allow the cable 48 and
possibly the strain-relief boot (as described below in relation to the invenﬁve
method) to be slid radially through the slot 31 between extensions 30. It should
be understood that the two pairs of mating extensions 30 could be replaced with
a single mating pair, if desired. Alternately, each pair could be replaced by a
single extension, or only a single extension could be employed and still be
within the scope of the invention. .

As shown, the extensions 30 are arcuate and form a channel 33 in
communication with the slot 31. Channel 33 is coextensive with the channel 23
within the extensions 30. As shown, a mating pair of extensions 30 are .
substantially C-shaped, so as to conform to the cable and/or boot exterior. The
extensions 30, whatever their number or form, are confi gured to be removably
disposed around at least a portioh of the conn.ector.ized cable assembly. Fig. 4
shows the extensions 30 disposed around the cable 48 only, while Fig. 5§ shows
the extensions 30 disposed around the cable 48 and a boot 50b (boot 50a m Fig.
4 does not extend along the cable to the extensions).

The receptacle 32 is conﬁgure_d to be removably disposed around a

portton of the connector subassembly 49. One example of the receptacle, as

“shown, includes a 1cﬁngitudinally-extending channel 34 (coextensive with

channel 23 within the receptacle) and a lon gitudinally-extending slot 36 that

cooperate to permit at least a portion of the cable assembly 46 to be radially
11
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inserted into the channel. The receptacle 32 may also be, by way of example,
substantially C-shaped. Thus, receptacle 32 1s formed of two sides 32a and 32b
that may be similar to a mating pair of extensions 30, as described above. Slot
36 should be wide enough for the cable 48 to pass through radially, and ﬁlay
also be wide enough for at least a portion of the boot 50a or 50b to pass .
therethrough. .

In use, receptacle 32 and channel ~34 releasably secure the elongated
member 22 to a portion of the connector subassembly 49, namelf the boot 50a
or 50b (see Figs. 4 and 5); The receptacle 32 may be--conﬁgured to grip the boot
50a or 50b so as to allow the cable subassembly 46 to rotate 360 degrees relative
to the elongated member 22. If the boot shape is altered, the receptacle. 32 may
be a]fered accordingly, whether to allow secure attachment or to ensure
rotatability, or both. Such relative rotatability allows for flexibility during

installation and maintenance, while still providing minimum bend radius

protection. The boot may be configured to accept the guide for example, by

_ providing a groove (not shown) in its outer surface. The receptacle could also

be attached to a part of the connector housing 51, if desired.
The fiber optic cable guide 20 and its channel 23 may be relatively wider
near the first end 24 and the receptacle 32 and may‘decrease in width and ‘
diameter towards the second end 28 and extension 30, as shown. Alternately,
the fiber optic cable guide 20 may be axially uniforrn, having a width e“qual to
that of the channel 34 from the first end and 24 to the second end 28. The

configuration may also be dictated or altered to fit different cable and/or boot
' 12




10

15

20

CA 02368599 2002-01-18

configurations and still be within the scope of the invention.

At least one secondary securement element 38 may also be included on
guide 20. If so, the securement 'e]ement 33 may extend from -the middle section
26 and may be configured to extend across a center of the channel 23. The
secondary securement element 38 has a proximal end 40 attached near the
middle section 26 of the elongated member 22 and a distal end 42 extending
away from the proximal end. The distal eﬁd 42 of the secondary securement
element 38 may be looéely restrictive relative to the cable 48 and therefore
freely allow axial and rotational movement of the cable 48 relative to the
elongated member 22 (1.e., both shiding and rotating). Alternatively, the
secondary securement element 38 can grip the fiber optic cable 48 tightly (via
boot 50a or 50b) so as to eliminate sliding unless the cable is pulled with a fair
amount of force, or even can be crimped around the fiber optic cable to preclude
sliding in most conditions. To be crimpable, securement element 38 and
possibly all of guide 20, would héve to be made of a deformable material, such
as a métal.

As shown, the secondary securement element 38 of the ﬁrsf embodiment
extends arcuately, and its disfal end 42 extends across the center of the channel
23 and therefore further circumferentially around the cable 48 and the boot 50a
or 50b than do the arms 32a or 32b or the éxtensions‘ 30. Thus, the cable 48
must be carefully fed around the secondary securement element 38, if the
secondary securément element is so ¢onﬁgured, so as to avoid damaging the

cable during insertion and especially during removal.
13
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In the exemplary embodiment as 'shown, the elongated member 22 1s
curved _for at least a portion of its length. More particularly, the member 22 is
curved through about ninety degrees, but it may also be curved through other
angles as desired. Regardless of the circumferential length of the curvature, the
curvature (see Fig. 2) Should- not have a radius of curvature r smaller than thé
minimum bend radius of the fiber optic cable 48.

As shown in Fig. 2, the elongated member 22 has a thickness 52 that
extends in a plane through which the radius of curvature of the ellongated
member is curved. The thickness 52 :inclreases in the direction of the first end 24
to provide more strength at that end and more flexibility at the second end 28. If ‘
desired, however, the thickness 52 may be uniform from the first end 24 to the
second end 28, or may vary in other ways, whether uniformly or otherwise, as
called for in particular applications.

The elongated member 22 alsfo has a width 54 (Fig. 3) perpendicular to

the plane of the radius of curvature. Put another way, a bottom 25 (see Fig. 2) of

~ channel 23 extends along the member 22 in a plane aligned with the radius of

curvature r. However, if desired, the curvature could extend in the direction of
the width 54, or in some other direction, rather than in the direction of the
thickness 52. Thus, the plane which the radius of curvature extends could be at
an angle to or even perpendicular to the plane in which the section was taken in
Fig. 2, as will be discussed below with reference to Fig. 10.

Of course, the guide 20 could-be attached on or rotated to anywhere

around connector subassembly 46. For example, the guide 20 (as shown) could
14
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‘be mounted on the connector subassembly 46 with the guide 20 curving down,

up, or sideways, regardless of the direction of curvature. Thus, it should be
understood that various orientations of the elements described above relative to
the curvature of the guide 20 are possible within the scope of the invention.

As shown in Figs. 4 and 3, the exténsions 30 may radially engége the
cable 48 or an extended strain relief boot 50a or 50b disposed about the cable.
The fiber optic cable 48 and the boot 50 may be releasably held by the extension
30 until a user pulls end 48a of the ﬁber optic cable 48 away from the extension
in a direction generally away from the bottom 25 of the channel 23 (to the right
in Figs. 4 and 5). Pulling on the cable 48 causes the cable 48/boot 50 to be -
pulled through the extension 30, thereby releasing the fiber optic cable/boot if
pulling Zis done with force of at least a first predetermined force. The distance
between extensions 30 may be configured to release the fiber optic cable/boot
upon such pulling with less or more pulling force without causing stress on the
fiber cable that could cause attenuati'o_n and eventually breakage of the optical
fiber in the cable. Securement element 38 provides protection for the fiber optic
connector by reducing the force on the connector when the cable is pulled
upward relative to the guide 20 with a force that is greater than the first
predeténnined force. However, due to _the extent of extension of the securement
element 38, if the cable 48 1s to be removed from the' guide one should take care

to feed the fiber optic cable around and out of the securement element of this

embodiment during continued pulling.

The primary securement element may be sized so as to allow the cable
15
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48 to be released from the guide upon inadvertent snagging of the cable. If so,
the possibility is greatly increased for avoiding damage to the cable 48. Of
course, if the cable is more violently pulled, damage to the optical fiber may be
unavoidable. With the slots 31 disposed radially above the bottOm 25 o'f
channel, iather than to the side, 1t 1s a..lso simple to tug the cable 48 upward
(away from the bottom 48 of the channel 23) to remove it from the second end
28 when one wants to remove the guide 20 from the connectorized cable

aSsembly 46, or the assembly itself from a receptacle (not shown). The slots and

extensions may be thus designed so as to allow the cable 48 to slide out of the

slots radially at a first predetermined force, at which a damaging bend of the

cable around second end 28 would not occur.
According to another embodiment of the invention as shown in Fig. 6,
the middle section 226 of guide 220 may have at least two secondary

securement elements 238a and 238b that further radially secure a connectorized

assembly (not shown) to the elongated member 222. The securement elements

_ 238a and 238b would both extend a lesser distance over the cable than does the

securement element 38, and they more readily allow removal of the cable if
pulled upward from the guide 220. Thus, elements 238a and 238b do not extend

over the center of channel 223 and are more akin to a mating pair of extensions

30. Thus, the cable can be pulled upward out of elements 238a and 23 8b,
unlike element 38 of the first embodiment.
If desired, the secondary securement elements 238a, 238b may be sized

so as to allow the cable 48 and boot 50a/50b to slide radially outward in a
.16 .
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direction away from the bottom 225 of the channel 223 when the cable is pulled

- at a second predetermined force. The second predetermined force may be

greater than or the same as the first predetermined force. If elements 238a, 238b
are utilized, sequential or higher levels of protection of the cable if pulled or
snagged may be provided depending on the magnitude, speed,‘and number of
pulls the cable experiences.

According to another embodiment of the invention as shown in Fig. 7,
securement elements 338a and 338b are disposed on a central location of
elongated member 322 of guide 330. Securement elements 338a and 338b are
offset relative to each other 'andovérlap relative to the center of channel 323.
Thus, elements 338a and 338b can be dimensioned the same or similar to
element 38. This embodiment recjuires that thé cable be either slid or
manipulated sequentially in two opposing directions arouhd‘ the elements 338a
and 338b to remove or insert a cable subassembly from or into the guide 320.

A further embodiment of the invention is shown in Fig. 8 in which a
multiplex fiber optic cable guide 420 1s configured for removable placement on
at least two fiber optic cables 448. Guide 420 as shown includes .a forked
elongated member 422 having dual guide bodies 4223 and 422b with dual
channels 423a and 423b. As shown in Fixg.' 8, receptacles\432a and 432b may be
used to guide the fiber optic cables In a desired direction. At least two
securement elements 438a and 438b may be used to secure the fiber optic

cables. Elements 438a and 438b overlap the center of channel 423, as with

element 38, although they may be configured as are elements 238 or 338, if
17
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desired. Extensions 430 are also provided to receive fiber optic cables (not
shown).

At the first end 424 of member 422, the receptacles 432a and 432b are
joined. At the middle section 426 and second end 426, dual guide bodies 422a
and 422b extend outwardly separately from the first end 424. However, the
guide bodies 422a and 422b could be joined along some or all of their lengths; if
desired. '

Figs. 9-1 1 show an alternative embodiment of a multipleﬁ fiber optic
cable guide 520 having a forked elongated member 522 having dual guide
bodies 522a and 522b. Guide 520 differs from guide 420 1n that guide 520
includes at least two securement elements 538a and 538b on each of guide body
522a and 522b. Elements 538a and 538b do not extend over channels 523a and
523b, as with elements 238a and 238.b.. Fig. 10 shows two cable assemblies 546

secured to guide 520.

Fig. 12 1s an alternative embodiment a fiber optic cable guide 620

_ including an elongated member 622 that is similar to that in Figs 1-5 except that

the curvature of guide 620 extends e-S'sentially laterally with reference to the
bottom 625 of the channel 623. Guide 620 demonstrates that the curvature of
the guide could extend in various directions with reference to the channel.

By way of example with reference to guide 20, a method of using the
disclosed guides is to radially insert the fiber optic cable 48 throu'gh intb the first
end 24 of the guide member 20. Thus, cable 48 could be slid through slot 36.

Then, the guide member 20 could be slid axially along the cable 48 until the
18
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guide member releasably engages the connector subassembly 49. At this point,

- the cable can be radially inserted or threaded into the primary and/or secondary
securement elements, and then the guide can be rotated into position, if desired.
Alternately, any rotation may take place before additional inserting or threading.

5  Also, the axial shding step can take place after all of the inserting and sliding
steps, or the radial inéertion could occur with the first end 24 engaging the
conhector subassembly 49 immediately (i.e., snapping on without requiring axial
sliding afterwards).
To remove the cable, the cable may be pu'lled* upwardly in a direction

10  generally away from the bottom 25 of the channel 23 unt1l the cable c;lears at
least the primary securement e]ement(s). Then, the cable may be sequentially
pulled from or threaded around the secondary securement elements, if present.
Then, the guide may be radia]ly slid off the connector subassembly (boot), or
may be axially slid down the cable prior to radial sliding.

15 Preferably, the guide 1s made of plastic, but any material could be used
that has sufficient strength to cause the boot and cable to curve along the guide.
Various other materials, including metals could thus be employed, as could
readily be selected by one skilled in the art provided with the present disclosure.

It will be apparent to those skilléd n the art that various modification

20  and variations can be made in the present invention without departing from the
scope and spirit of the invention. For example, specific shapes of various
elements of the illustrated embodiments may be altered to suit particular

connector or receptacle applications. Thus, the guides disclosed could be used
19 '
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with or ribbon type cable, and could be reconfigured to be flatter, or smaller or
larger, if necessary to do so. Also, the various different configurations and
numbers of securemént elements could be switched among the embodiments, or
the configurations of the receptacle, securement elements, and extensions could
also be switched or modified, if desir_cd, to suit the various cable assemblies
currently available or that wil\l be available in the future. It is intended that the

present invention include such modifications and variations as come within the

scope of the appended claims and their equivalents.
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We claim:

1. A fiber optic cable guide for removable placement on a
connectorized fiber optic cab.]e assembly having a ﬁber optic' cable and at least
one connector subassembly, the ﬁber optic cable having a minimum bend
radius, the fiber optic cable guide comprising:

an elongated member at ]east partially curved along its length with a
radius of curvature not less than the minimum bend radius of the fiber optic
cable for guiding the fiber optic cable in a desired direction, the elongated
member having a first end, a secorld end, a middle section between the ﬁrst?and
second ends, and a channel extending from the first end to the second end fer
receiving the fiber optic cable, the ﬁrst end configured to be rernovably disposed
around a portion of the connector subassembly, the second end including at least
one primary securement element extending from the second end and configured
to releasably hold at least the ﬁber optic cable to the elongated member, the
middle section including at least one secondary securement element extending
from the middle section and confi gured to releasably hold at least the fiber optic
cable to the e]ongated member, the primary securement element configured so
that the fiber optic cable is releasable from the primary securement element
upon pulling the fiber optic cable at a first predeternrined force in a direction

generally away from a bottom of the channel.

21
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2. The fiber optic cable guide of claim 1, wherein the secondary
securement element is configured so that the fiber optic cable is releasable from
the secondary securement element upon pulling of the fiber optic cable at a '-
second predetermined'force in the direction generally away from the bottomn of

the channel.

3. The fiber optic cable guide of claim 2, wherein the second

predetermined force is greater than the first predetermined force.

4. The fiber optic cable guide of claim 2, wherein the second

predetermined force is substantially equal to the first predetermined force.

5. The fiber optic cable guide of claimi 1, wherein the at least one

primary securement element extends arcuately over a portion of the channel.

6. The fiber optic cable guide of claim 1, wherein the second end

includes at least two primary securement elements.

7. The fiber optic cable guide of claim 6, wherein the at least two
primary securement elements are disposed at two different axial positidns along

the second end of the elongated member.
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8. The fiber optic cable guide of claim 6, wherein the at least two

primary securement elements are disposed opposite each other at a common
axial pbsition along the second end of the elongated member, thereby forming a

substantially C-shape with the second end.

9. The fiber optic cable guide of claim 1, wherein the conr'lector.
subassembly includes a strain relief boot, and the at least one primary

securement element is configured to hold the elongated member to the strain

relief boot.

10.  The fiber optic cable guide of claim 1, wherein the first end of the
elongated member is confi gured to allow the elongated member to rotate 360

degrees relative to the connector subassembly.

1. The fiber optic cable guide of claim 1, wherein the first end of the
elongated member has a receptaclie extending from the first end, the receptaclé
defining a longitudinally-extending channel therethrough and a longitudinally-

extending slot in communication with the channel.

12.  The fiber optic cab]e.guide of claim 11, wherein the receptacle is

substantially C-shaped.
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13.  The fiber optic cable guide of claim 11, wherein the connector
subassembly includes a strain relief boot, and the receptacle is configured to be

removably disposed around the boot.

14.  The fiber optic cable guide of claim 11, wherein the slot is

configured to allow the fiber optic cable to be slid radially therethrough.

15.  The fiber optic cable guide of claim 1, wherein the at least one
secondary securement element is configured to allow axial movement of the

fiber optic cable relative to the elongated member.

16.  The fiber optic cable guide of claim 1, wherein the at least one
secondary securement element is configured to be crimpable around the fiber

optic cable to thereby substantially preclude axial movement of the fiber optic

cable relative to the elongated member.

17.  The fiber optic cable Tguide of claim 1, wherein the middle section

has at least two secondary securement elements.

18.  The fiber optic cable guide of claim 17, wherein the at least two
secondary securement elements are disposed at two different axial posi:tion;'s

along the middle section of the elohgated member.
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19.  The fiber optic cable guide of claim 17, wherein the at least tv_vo
~ secondary securement elements are disposed opposite each other at a common
axial position along the middle section end of the elongated member, thereby

forming a substantially C-shape with the middle section.

20.  The fiber optic cable guide of claim 1, wherein the at least one

secondary securement element extends across a center of the channel.

21.  The fiber optic cable guide of claim 1, wherein the elongated:

member is curved through about 90 degrees.

22.  The fiber optic cable guide of claim 1, wherein the channel has a

width that decreases in the direction of the first end to the second end.

23. A fiber optic cable guide for removable placement on a
connectorized ﬁber optic cable assembly having a fiber optic cable and at léést
one connector subassembly, the fiber optic cable having a minimufn bend ’
radius, the fiber optic cable guide comprising:

an e]onggted member at least partially curved along its length with g
radius of curvature not less than the mihimum bend fadius of the fiber optic
cable for guiding the fiber optic cable in a desired direction, the elongated
member having é first end, a second end, a middle section between the first and

second ends, and a channel extending from the first end to the second end for
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receiving the fiber optic cable, the first end including a substantially C-shaped
receptacle for releésab]y holding a portion of the connector subassembly, the
second end including two primary securement elements extending from the

“second end to releasably hold at least the fiber optic cable, the middle section

including one secondary securement element extending from the middle section

to releasably hold at least the fiber optic cable, the primary securement elements

being configured so that the fiber optic cable is releasable from the primary

securement elements upon pulling the fiber optic cable in a direction generally

away from a bottom of the channel.

24.  The fiber optic cable guide of claim 23, wherein the secdndafy
securement element is confi gured so that the fiber optic cable is releasable from
the secondary securement element upon pulling of the fiber optic cable ata

second predetermined force in the direction generally away from the bottom of

the chénnél.

25.  The fiber optic cable guide of claim 24, wherein the second

predetermined force is greater than the first predetermined force.

26.  The fiber optic cable guide of cla_im 24, wherein the second -

predetermined force is substantially equal to the first predetermined fofce. “

26
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27.  The fiber optic cable guide of claim 23, wherei:n the connector
~ subassembly includes a strain relief boot and the first end of the elongated

member has a receptacle configured to be removably disposed around the boot.

28. A fiber optic cable gui_:de for removable placement on a
connectorized fiber optic cablé assembly having a fiber optic cable and at least
~ one connector subassembly including a strain relief boot, the fiber opticcable
having a minimum bend radius, the fiber optic cable guide comprising:

an elongated member curved along its length with a radius of curvature
not less than the minimum bendradius of the fiber optic cable, the elqngated
member having a first end, a second end, a middle section between the first and
second ends, and a channel extending from the first end to the second end fdr
receiving the fiber optic cable and the strain relief boot, thé first end removably
attached to the strain relief boot, the second end ‘including\at least one prima;ry
securement element extending from the second end to releasably hold the fiber
optic cable to the elongated memberfsubstantially within the channel, the
primary‘securement element configured so that the fiber Optic cablé 1s releasable

from the primary securement element upon pulling the fiber optic cable in a

direction away from a bottom of the channel.

29.  The fiber optic cable guide of claim 28, further including at ]east

one secondary securement element extending from the middle section to hold

the strain relief boot and the fiber optic cable within the channel.
27




CA 02368599 2002-01-18

30.  The fiber optic cable guide of claim 28, wherein the first end of
the elongated member is configured to allow the elongated member to rotate 360

degrees relative to the connector subassembly.

31.  The fiber optic cable guide of claim 28, wherein the elongated

member is curved through about 90 degrees.

32.  The fiber optic cable guide of claim 28, wherein the 'ﬁbe'r_dptic |
cable guide 1s configured for use with two connectorized fiber optic cable
assemblies, the elongated member first end having two receptacles, each
receptacle configured to be removab]y dis_posed around portion of a respective
connector subassembly, the second end including two sets of primary |
securement elements, each primary securement element configured to releasably

hold a respective fiber optic cable to thereby guide the two fiber optic cables in

~ adesired direction

33.  The fiber optic cable guide of claim 32, wherein the elongated

member is fo:ked.

34, The fiber optic cable guide of claim 32, wherein each connector
subassembly includes a strain relief boot and each receptacle is disposed afoun_d

a respective strain relief boot.
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35.  The fiber optic cable guide of claim 32, wherein the elongated
member includes two channels extending from the first end to the second end,

each channel for receiving a respective fiber optic cable.

36.  The fiber optic cable guide of claim 35, wherein the primary N
securement elements are configured so that the respective fiber optic cables are

releasable upon pulling of the fiber optic cable in a direction away from a

bottom of the respective channel.

37. Th¢ fiber optic cable guide of claim 33, further including a
middle section between the first and second ends and two secondary seéurerhent

elements disposed on the middle section, each secondary securement element

for holding a respective fiber optic cable.

38.  The fiber optic cable guide of claim 32, wherein the elongated

member 1s curved through about 90 degrees.

39. A method of removably fixing a fiber optic cable in a curvature
not greater than that defined by a minimum bend radius of the fiber optic cable,

a connector subassembly being disposed at at least one.end of the fiber optic

cable, the method comprising the steps of:
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radially inserting the fiber optic cable into a first end of a guide member,
the first end being configured to be disposed around a portion of the connector
 subassembly, the guide member being at least partially curved along its length
with a radius of curvature not less than the minimum bend radius and defining a
channel for receiVing the fiber opt.ic ‘cable extending from the first end of the
guide member to a second end of the guide member; and

radially inserting the fiber optic cable in a direction toward the bottom of
the channel past at least one securement element extending from the guide
member spaced from the first end to hold the fiber optic cable to the guide

member.

40.  The method of claim 39, further including the step of inserting
the fiber optic cable past at least another securement element axially spaced

from the at least one securement element.

41.  The method of claim 40, further including the step of crimpi;ng

one of the securement elements over the fiber optic cable.

42.  The method of claim 39, further including the step of axially

sliding the guide member along the fiber optic cable after the first radially

inserting step.
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43.  The method of claim 39, further including the step of removing
- the fiber optic cable from the guide member by pulling the cable radially from

the; at least one securement element. '

44.  The method of claim 39, further including the step of ro\tating‘:the
guide member relative to the fiber optic cable to a desired orientation after the

radially inserting steps.
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