wo 20107123670 A2 I 0K O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

Co o
1 rld Intellectual Property Organization 2 ey
(19) World Intellectual Property Organization /gy I ) 0M)F 00N 010 001000 100 00O O
International Bureau S,/ 0
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10
28 October 2010 (28.10.2010) PCT WO 2010/123670 A2
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
G02B 6/38 (2006.01) G02B 6/36 (2006.01) kind of national protection available): AE, AG, AL, AM,
. o AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA. CH. CL. CN. CO. CR. CU. CZ. DE. DK. DM. DO
PCT/US2010/029600 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
1 April 2010 (01.04.2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
- . ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(26) Publication Language: English SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: . o
61/171,908 23 April 2009 (23.04.2009) Us (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): 3M IN- GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
NOVATIVE PROPERTIES COMPANY [US/US]J; 3M ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Center, Post Office Box 33427, Saint Paul, Minnesota TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
55133-3427 (US). ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM
(72) Inventors; and > i > > 2 o > > i
(75) Inventors/Applicants (for US only): LARSON, Donald ﬁi) h?[ﬁPII\I%BFs’I\]IBJngng’ CL CM, GA, GN, GQ, GW,
K. [US/US]; 3M Center, Post Office Box 33427, Saint ? -NE, SN, TD, TG).
Paul, Minnesota 55133-3427 (US). RAIDER, Wesley A. Declarations under Rule 4.17:
[US/US]; 3M Center, Post Office Box 33427, Saint Paul, _ as to applicant's entitlement to apply for and be granted
Minnesota 55133-3427 (US). SAWICKI, Joseph C. - zenl;p(Ruze 11700 PPy &
[US/US]; 3M Center, Post Office Box 33427, Saint Paul, p ’
Minnesota 55133-3427 (US). TREADWELL, Daniel J. —  as to the applicant's entitlement to claim the priority of
[US/US]; 3M Center, Post Office Box 33427, Saint Paul, the earlier application (Rule 4.17(iii))
Minnesota 55133-3427 (US). Published:
(74) Agents: ROSENBLATT, Gregg H. et al; 3M Center, __

Office of Intellectual Property Counsel, Post Office Box
33427, Saint Paul, Minnesota 55133-3427 (US).

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: COLLAR BODY FOR FIELD TERMINABLE OPTICAL CONNECTOR

(57) Abstract: An optical fiber connector for terminating an optical fiber is provided. The optical fiber connector includes a hous-
ing configured to mate with a receptacle. The connector also includes a collar body disposed in the housing and retained between
the housing's outer shell and a backbone. The collar body includes a swivel head coupled to a front end portion of the collar body,
where the swivel head is configured to receive a ferrule. The swivel head is configured to pivot with respect to the front end por -
tion of the collar body by a controlled amount upon a side pull force being placed on the connector and/or optical fiber.



10

15

20

25

WO 2010/123670 PCT/US2010/029600

COLLAR BODY FOR FIELD TERMINABLE OPTICAL CONNECTOR

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention is directed to an optical fiber connector.

Related Art

Mechanical optical fiber connectors for the telecommunications industry are
known. For example, LC, ST, FC, SC and other standard format, factory terminated
optical connectors are widely used and are sold by a large number of commercial vendors.
More recently, ferule-based optical fiber connectors that are to be assembled in the field
have been developed. For example, SC connectors for field termination are known, such
as described in US Patent Nos. 7,280,733 and 7,369,738. Small form factor connectors
that are available include the Pretium LC (available from Corning), the Fast LC (available
from Fujikura), the Opticam LC (available from Panduit), and Lightcrimp LC (available
from Tyco).

These field terminated optical connectors must pass rigorous tests to meet the

requirements of various optical fiber connector standards, such as Telcordia GR-326.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, an optical connector for
terminating an optical fiber is provided. The optical connector includes a housing
configured to mate with a receptacle. The connector also includes a collar body disposed
in the housing and retained between the housing’s outer shell and a backbone. The collar
body includes a swivel head coupled to a front end portion of the collar body, where the
swivel head is configured to receive a ferrule. The swivel head is configured to pivot with
respect to the front end portion of the collar body by a controlled amount upon a side pull
force being placed on the connector and/or optical fiber.

In another aspect, the front end of the main body portion comprises a front mating

face, wherein the swivel head engages with the front mating face via an interference fit.
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In another aspect, the swivel head includes a cylindrical lip having one or more
slots formed therein and a centrally located spherically shaped ball piece surrounding a
central bore configured to allow passage of the optical fiber to and/or from the ferrule.

In another aspect, the inner surface of the lip engages the outer surface of the
mating face and the ball piece fits within a correspondingly shaped socket formed in the
front mating face.

In another aspect, the front mating face of the main body portion includes one or
more support projections that surround and support the socket, wherein at least one of the
support projections has a different width than the other support projections.

In another aspect, the swivel head is configured to mount within an outer collar
portion of a front mating face of the main body portion via a snap mechanism, where one
or more snap projections formed on the swivel head are received by corresponding
reception holes formed on the outer collar portion of the front mating face.

In another aspect, the collar body can further include a mechanical gripping device
disposed therein and configured to grip at least one optical fiber. In another aspect, the
mechanical gripping device is configured as a splice device to splice the optical fiber to a
stub fiber mounted in the ferrule.

In one aspect, the optical connector further comprises a fiber boot coupled to an
end of the housing to restrict a lateral motion of the second optical fiber.

In another aspect, the optical connector further comprises a buffer clamp
configured within a rear portion of the collar body, the buffer clamp configured to clamp
at least a portion of a buffer cladding of an optical fiber upon actuation.

In another aspect, the housing has one of an LC, SC, FC, ST, and MT format.

The above summary of the present invention is not intended to describe each
illustrated embodiment or every implementation of the present invention. The figures and

the detailed description that follows more particularly exemplify these embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be further described with reference to the accompanying
drawings, wherein:
Fig. 1A is an isometric view of an optical connector according to an aspect of the

present invention.
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Fig. 1B is an exploded view of an optical connector according to an aspect of the
present invention.

Fig. 2A is an exploded view of a first exemplary collar body according to an aspect
of the invention.

Fig. 2B is an isometric view of the exemplary collar body of Fig. 2A according to
an aspect of the present invention.

Fig. 3A is a close-up view of the mounting face of the exemplary collar body of
Fig. 2A according to an aspect of the present invention.

Fig. 3B is an isometric end view and Fig. 3C is a section view of a swivel head
component of the exemplary collar body of Fig. 2A according to an aspect of the present
invention.

Fig. 4A is a side view and Fig. 4B is a section view of a swivel head component
mounted onto the mounting face of the exemplary collar body of Fig. 2A according to an
aspect of the present invention.

Fig. 5A is an exploded and Fig. 5B is an isometric view of a second exemplary
collar body according to another aspect of the invention.

Fig. 5C is an exploded view of an optical connector according to an alternative
aspect of the present invention.

Fig. 6A is an isometric view of an exemplary main body portion of the collar body
of Figs. 5A and 5B according to an aspect of the present invention.

Figs. 6B and 6C are front side and rear side views of a swivel head component of
the exemplary collar body of Figs. SA and 5B according to an aspect of the present
invention.

Figs. 7A and 7B are top and side section views of a swivel head component
mounted onto the mounting face of the exemplary collar body of Figs. 5A and 5B
according to an aspect of the present invention.

Fig. 8 is a side view of an optical connector according to another aspect of the
present invention.

While the invention is amenable to various modifications and alternative forms,
specifics thereof have been shown by way of example in the drawings and will be
described in detail. It should be understood, however, that the intention is not to limit the

invention to the particular embodiments described. On the contrary, the intention is to
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cover all modifications, equivalents, and alternatives falling within the scope of the

invention as defined by the appended claims.

DETAILED DESCRIPTION OF THE EMBODIMENTS

In the following Detailed Description, reference is made to the accompanying
drawings, which form a part hereof, and in which is shown by way of illustration specific
embodiments in which the invention may be practiced. In this regard, directional
terminology, such as “top,” “bottom,” “front,” “back,” “leading,” “forward,” “trailing,”
etc., is used with reference to the orientation of the Figure(s) being described. Because
components of embodiments of the present invention can be positioned in a number of
different orientations, the directional terminology is used for purposes of illustration and is
in no way limiting. It is to be understood that other embodiments may be utilized and
structural or logical changes may be made without departing from the scope of the present
invention.

The present invention is directed to an optical connector. In particular, the optical
connector of the exemplary embodiments comprises a field terminable, optical fiber
connector of any standard or non-standard format having a flexible ferrule mounting
portion that provides for controlled, modest pivoting or flexing during a side pull or force
being placed on the terminated fiber or connector body. The exemplary connector
described herein can be readily installed and utilized for Fiber To The Home (FTTH), data
center and/or Fiber To The X (FTTX) network installations.

According to a first exemplary aspect of the present invention, an optical fiber
connector 100 is shown in isometric view in Fig. 1A and in exploded view in Fig. 1B.
Figs. 2-4B show other views of the connector components. Optical connector 100 is
configured to mate with a standard optical connector format, in this exemplary aspect, an
LC receptacle. In other embodiments, optical connector 100 can be configured to mate
with other standard, such as SC, FC, ST, MT, and non-standard receptacles, as would be
apparent to one of ordinary skill in the art given the present description.

Optical fiber connector 100 can include a connector body having a housing 110
and a fiber boot 180. In this exemplary embodiment, housing 110 includes an outer shell
112, having a front face that is configured to be received in an LC receptacle (e.g., an LC

coupling, an LC adapter, or an LC socket), and a backbone 116 (also referred to herein as
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a “clip”) that provides further structural support and closes off the end of the connector to
contain the ferrule 132, collar body 120, and spring 155 of the connector.

Shell 112 has an outer LC—shaped body format. In addition, housing 110 can
include a latch 115 disposed on an outer surface of shell 112 that is configured to engage
an LC receptacle and secure the connector 100 in place. The latch 115 is depressable and
has sufficient flexibility so that the connector can be disengaged/released from the LC
receptacle when the latch is activated with a modest pressing force.

Housing 110 also includes an opening 113 formed on a side of the shell 112 of
sufficient size to allow for access to a mechanical gripping device 140, such as a
mechanical splice, disposed therein (see further discussion below). Also, in one aspect,
one or more access slots can be provided in shell 112 opposite opening 113 to allow
access to the mechanical gripping device from the opposite side.

Backbone 116 is shaped to engage with shell 112 by a sliding or snap fit with an
outer surface of a rear portion of shell 112. A shoulder portion formed on the interior
surface of clip 116 provides a reaction face for the spring 155 to seat against. Clip or
backbone 116 can further house a mounting structure 118 disposed in a rear portion of the
backbone 116 that provides for coupling to a crimp ring, a fastener, and/or a fiber boot
180, which can be utilized to protect the optical fiber from bend related stress losses. A
dustcap or endcap 195 can be mounted onto the boot 180 and used to protect the optical
connector 100 prior to insertion or splicing of a field fiber 184.

According to an exemplary embodiment of the present invention, shell 112 and
backbone 116 can be formed or molded from a polymer material, although metal and other
suitably rigid materials can also be utilized. In a preferred aspect, the outer shell 112 is
formed from a more flexible or pliant material than the backbone 116.

In an exemplary aspect of the present invention, connector 100 includes a collar
body 120 (a collar body element may also be referred to as a “barrel”) that is disposed
within the connector housing 110 and retained therein. According to exemplary
embodiments, the collar body 120 is a multi-purpose element that can, among other
functions, retain and secure the ferrule 132. Optionally, the collar body 120 can further
house a mechanical gripping device 140 and a fiber buffer clamp 126. The collar body is
configured to have some limited axial movement within backbone 116. For example, the

collar body 120 can include a shoulder that can be used as a flange to provide resistance
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against spring 155, interposed between the collar body and the clip 116, when the
connector is inserted in a receptacle.

In a preferred aspect, the collar body 120 of the present invention provides a
flexible mount for the ferrule 132. The amount of flexing (or pivoting) can be controlled
while at the same time preserving rotational positioning. In this manner, the optical
connectors described herein can sustain modest side pull forces of the terminated fiber of
up to and beyond 4.5 1bs., without adversely affecting optical performance.

According to an aspect of the present invention, an exemplary collar body 120 is
described below with respect to Figs. 2A-4B. According to another aspect of the present
invention, an exemplary collar body 220 is described below with respect to Figs. SA-7B.
Either of these collar body designs may be used in the connector 100 shown in Figs. 1A
and 1B. Alternatively, the collar body designs described herein may be utilized in further
optical connector designs, as would be apparent to one of ordinary skill in the art given the
present description.

As shown in Fig. 2A, collar body 120 includes two main structures, swivel head
121 and main body 123. The swivel head 121 is configured to mount to a front end of the
main body 123, such as front mating face 124, and includes an enlarged central bore 133
configured to receive ferrule 132. The ferrule 132 can be secured within enlarged central
bore 133 via an adhesive, such as a thermally cured epoxy. In this exemplary aspect, the
swivel head 121 includes a cylindrical lip 134 having one or more slots (in this case, four
slots 133a — 133d as shown in Fig. 3B) formed therein. Swivel head 121 also includes a
centrally located spherically shaped ball piece 135 surrounding a central bore 135a
configured to allow passage of the optical fiber to/from the ferrule 132. The swivel head
121 fits over the collar body’s front mating face 124 via an interference fit, where the
inner surface of lip 134 engages the outer surface mating face 124, and ball piece 135 fits
within a correspondingly shaped depression or socket portion 124a formed in the front
mating face 124.

In addition, the one or more slots 133a, 133D, etc. receive a corresponding number
of support projections, such as support projections 125a, 125b, that surround and support
the socket-shaped mating face 124. The one or more slots allow the swivel head 121 to
flex outwardly, while the support projections 125a, 125b help prevent rotational

movement of the swivel head 121 about the axis of the central bore 133. In another
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aspect, at least one of the support projections can have a different width than the
remaining support projections in order for proper keying and orientation, if necessary. In
the exemplary aspect of Figs. 3A-3C, support projection 125b and corresponding slot 133b
both have a greater width than the remaining support projections and slots. In this aspect,
the swivel head 121 and mating face 124 can always be aligned in the same orientation.

As mentioned above, the flexible ferrule mounting portion provides for a
controlled, modest flexing during a side pull or force being placed on the optical fiber that
is terminated in the connector. In a preferred aspect, the swivel head/main body
configuration of the collar body can provide for a relative pivoting of up to a small angle
(e.g., up to about 2° or up to about 3°) during a side pull to the connector and/or fiber.
Such a side pull on the optical fiber can be transferred to the collar body, as the stripped
portion of the fiber is tightly gripped and/or spliced within the collar body. As shown in
Figs. 4A (side view) and 4B (section view), the main body 123 of the collar body 120 is
pulled (with respect to the swivel head 121) at about a 2° angle o from the centered optical
axis 109. The 2° pivot angle corresponds to about a 5 Ibs. side pull on the fiber, such as
fiber 184, at a position near the boot 180 or slightly further downstream. In this example,
the swivel head 121 and main body 123 are both formed of a polymer material that will
allow some flexing. Also, the ball piece 135 can smoothly move over the socket portion
124a formed in the front mating face 124. However, the support projections 125a, 125b,
etc., prevent the swivel head 121 from greater pivoting and rotation.

Collar body 120 can further include a keyed or flattened surface portion or portions
127 to ensure proper alignment within the connector housing as the collar body moves
within the housing during use.

Thus, in a mated or connected state (i.¢., the optical connector 100 is mated to a
second connector or coupling), the flexible mounting portion of the collar body 120 allows
for the ferrule 132 to remain in full frontal (face-to-face) contact with the mated ferrule.

In this manner, the optical fibers will not become axially separated from each other, as a
gap may be created at the ferrule interface under an excessive side pull to one or both
connectors. As is understood, an axial separation or gap between the mated fibers can
significantly reduce optical transmission between fibers. Also, the flexible mounting
portion of the collar body 120 can reduce the likelihood that a side pull to a connector will

cause the ferrule to act to pry open the sleeve portion of a standard adapter.
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In another aspect, an alternative collar body 220, described with respect to Figs.
5A-7B, can be utilized in connector 100. Alternatively, collar body 220 can be used in a
different optical fiber connector, such as SC-format, optical fiber connector 200, shown in
Fig. 5C. Note also that in a further alternative aspect, collar body 120 can be utilized
within optical fiber connector 200.

According to exemplary embodiments, the collar body 220 is a multi-purpose
clement that can, among other functions, retain and secure the ferrule 232. Optionally, the
collar body 220 can further house a mechanical gripping device 240. Collar body 220 can
also include a fiber buffer clamp 226. The collar body 220 is configured to have some
limited axial movement within a connector backbone, such as a backbone 216 (see Fig.
5C). For example, collar body 220 can include a collar or shoulder that can be used as a
flange to provide resistance against spring 255, interposed between the collar body 220
and the backbone 216, when the connector is inserted in a receptacle.

Optical fiber connector 200 can include a connector body having a housing
comprising an outer shell 212 and a backbone 216, and a fiber boot 280. In this exemplary
embodiment, outer shell 212 has a front face that is configured to be received in an SC
receptacle (e.g., an SC coupling, an SC adapter, or an SC socket). Backbone 216 (also
referred to herein as a “clip”) provides further structural support and closes off the end of
the connector 200 to contain the ferrule 232, collar body 220, and spring 255 of the
connector.

As shown in Fig. 5C, shell 212 includes an opening 213 formed on one side of
sufficient size to allow for access to a mechanical gripping device 240, such as a
mechanical splice, disposed therein. Backbone 216 is shaped to engage with shell 212 by
a sliding or snap fit over an outer surface of a rear portion of shell 212. A shoulder portion
formed on the interior surface of backbone 216 provides a reaction face for the spring 255
to seat against. Backbone 216 can further house a mounting structure disposed in a rear
portion thereof that provides for coupling to a crimp ring, a fastener, and/or a fiber boot
280, which can be utilized to protect the optical fiber 284 from bend related stress losses.
Shell 212 and backbone 216 can be formed or molded from a polymer material, although
metal and other suitably rigid materials can also be utilized.

The collar body 220 also provides a flexible mount for a connector ferrule, here

ferrule 232. The amount of flexing/pivoting can be controlled while at the same time
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preserving rotational positioning. In this manner, an optical connector comprising collar
body 220 can sustain modest side pull forces of at least 4.5 1bs., without adversely
affecting optical performance.

As shown in Figs. 5A-5B, alternative collar body 220 includes two main structures,
swivel head 221 and main body 223. The swivel head 221 is configured to mount to a
front mating face 224 of main body 223 and includes a central bore 233 (see Figs. 6B and
6C) configured to receive ferrule 232. In this exemplary aspect, the swivel head 221 is
configured to mount within an outer collar portion 224b of the front mating face via a snap
mechanism, where one or more snap projections 233a, 233b formed on the swivel head
221 can be received by corresponding reception holes 225a, 225b formed on the collar
portion 224b. Swivel head 221 also includes one or more shoulders or stops 234a which
serve as a backstop for the inserted ferrule 232. The swivel head 221 fits within the collar
portion 224b of the front mating face 224, and allows the rear face 232a of the ferrule to
swivel about a boss 224a formed on a surface of mating face 224 (see ¢.g. Figs. 7A-7B,
where only a portion of the full ferrule 232 is shown for simplicity).

In another aspect, the swivel head 221 further includes one or more keying
features, such as protrusion 237 (see Fig. 6B), that can fit within a correspondingly shaped
slot formed with the collar portion 224b of the front mating face. These keying features
can provide for proper alignment and help prevent rotational movement of the swivel head
during a side pull force.

As is illustrated in Figs. 7A-7B, the spacing between the outer edges of the swivel
head 221 and the collar portion 224b (when the ferrule 232 is fully seated) can prevent
pivoting beyond a modest swivel angle, such as a 2° angle, during a side pull of the fiber
or connector. In this manner, when the connector flexes, the fiber path length can be kept
at the same length (to further minimize tensile and compressive loads on the fiber). Thus,
as with the aspect of collar body 120, the alternative collar body 220 also provides a
controlled, flexible mount for a connector ferrule, here ferrule 232.

Referring back the general structure of the optical connector 100, 200, an
exemplary collar body 120, 220 can optionally house a gripping device 140, 240, which
includes a gripping element 142, 242 and an actuating cap 144, 244. The gripping element
142, 242 is mountable in a mounting device or cradle located in an opening 122, 222 of

the collar body 120, 220. The gripping device can be implemented in a similar manner to
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that as is described in US Patent Application Publication No. 2008/0226236 Al,
incorporated by reference herein in its entirety. Alternatively, the gripping device can be
utilized as a splice device, where ferrule 132, 232 would further include a fiber stub
mounted therein. Such an example implementation is described in US Patent No.
7,369,738, incorporated by reference herein in its entirety, and US Patent Publication No.
2009/0269014 A1, incorporated by reference herein in its entirety. Also, according to an
exemplary embodiment of the present invention, collar body 120, 220 can be formed or
molded from a polymer material, although metal and other suitable materials can also be
utilized.

Ferrule 132, 232 can be formed from a ceramic, glass, plastic, or metal material to
support an optical fiber inserted therein. In a preferred aspect, ferrule 132,232 is a
ceramic ferrule. The ferrule will include a central bore in which the optical fiber is
inserted. The central bore may be counter bored throughout at least a portion of the ferrule
if an epoxy is used (such as in the case of a stubbed fiber). For example, as shown in Figs.
7A and 7B, the ferrule 232 can include a counterbore portion that allows for a larger fiber
bend than if the fiber is anchored at the rear end of the ferrule. An optical fiber inserted
through the ferrule 132, 232 may have a terminal end that slightly protrudes from or is
coincident or coplanar with the end face of ferrule 132, 232, depending on the application.
The fiber end may be factor polished or field polished (e.g., a flat or angle-polish, with or
without bevels). For embodiments using a fiber stub, a second end of the fiber extends
part-way into the interior of the connector 100, 200 and is utilized to splice a second
optical fiber, such as a field fiber.

The stub and/or field fiber(s) can comprise standard single mode or multimode
optical fiber, such as SMF 28 (available from Corning Inc.). In addition, the fiber can be
part of a jacketed or unjacketed cable configuration. For example, for a jacketed cable, the
Kevlar (strength member) strands can be anchored to the housing.

Further, in some embodiments, the collar body 120, 220 can optionally include a
buffer clamp 126, 226 that can be configured to clamp the buffer portion of the field fiber
184, 284 being gripped or spliced. In an exemplary aspect, the buffer clamp 126, 226 is
disposed within the interior of the backbone 116, 216 in the fully assembled connector. In
one aspect, buffer clamp 126, 226 is an integral part of the connector structure that

engages the outer surface of a buffered fiber when a sleeve 160, 260 is slidingly fitted over
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buffer clamp 126 by moving sleeve 160, 260 on an axial direction towards the connector
housing. Other alternative buffer clamp structures can also be utilized, as would be
apparent to one of ordinary skill in the art given the present description.

For field terminated connector implementations, exemplary preparation and
installation processes are described in US Patent Application Publication No.
2008/0226236 A1 and US Patent No. 7,369,738, incorporated by reference above.

In a further alternative aspect, as is shown in Fig. 8, an alternative collar body 320
can be formed from a single piece construction, where swivel head 321, having an
enlarged central bore formed therein which can secure a ferrule (not shown), is integrally
formed with main body portion 323. A neck 322, also having a central bore, couples the
swivel head to the main body portion and has an outer body diameter much smaller than
the outer body diameter of the swivel head 321. Collar body 320 can be formed or molded
from a polymer material. This collar body 320 can be configured to be disposed within an
optical fiber connector such as is described herein. Thus, in a mated or connected state
(i.e., the optical connector is mated to a second connector or coupling), the flexible
mounting portion of the collar body 320 allows for the ferrule to remain in full frontal
(face-to-face) contact with a mated ferrule.

As is understood in view of the description above, the exemplary collar body
designs with a flexible/pivoting ferrule mounting portion can provide robust field
terminated (and factory terminated optical connectors that can sufficiently function under
modest side pulls, such as defined by the Telcordia GR-326 standard. In particular, an
optical connector of the exemplary embodiments comprises a field terminable, optical
fiber connector of any standard or non-standard format having a flexible ferrule mounting
portion that provides for controlled, modest flexing during a side pull or force being
placed on the terminated fiber. Such exemplary connectors can be readily installed and
utilized for FTTP and/or FTTX network installations, such as part of a fiber distribution
unit. The particular LC connector designs can further provide for more compact
configurations in other outside plant applications, such as pedestals, closures, terminals,
and fiber NIDS, to name a few.

Various modifications, equivalent processes, as well as numerous structures to
which the present invention may be applicable will be readily apparent to those of skill in

the art to which the present invention is directed upon review of the present specification.
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We Claim:

1. An optical fiber connector for terminating an optical fiber, comprising:

a housing configured to mate with a receptacle; and

a collar body disposed in the housing and retained therein, the collar body
including a swivel head and a main body portion, wherein the swivel head is coupled to a
front end of the main body portion, wherein the swivel head is configured to receive a
ferrule and to pivot, with respect to the front end of the main body portion of the collar
body, by a controlled amount upon a side pull force being placed on the connector and/or

optical fiber.

2. The optical fiber connector of claim 1, wherein the front end of the main body
portion comprises a front mating face, wherein the swivel head engages with the front

mating face via an interference fit.

3. The optical fiber connector of claim 1, wherein the swivel head includes a
cylindrical lip having one or more slots formed therein and a centrally located spherically
shaped ball piece surrounding a central bore configured to allow passage of the optical

fiber to and/or from the ferrule.

4. The optical fiber connector of claim 3, wherein the front end of the main body
portion comprises a front mating face, wherein the inner surface of the lip engages the
outer surface of the mating face and the ball piece fits within a correspondingly shaped

socket formed in the front mating face.

5. The optical fiber connector of claim 4, wherein the front mating face of the main
body portion includes one or more support projections that surround and support the
socket, wherein at least one of the support projections has a different width than the other

support projections.

6. The optical fiber connector of claim 1, wherein the swivel head is configured to
mount within an outer collar portion of a front mating face of the main body portion via a

snap mechanism, wherein one or more snap projections formed on the swivel head are
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received by corresponding reception holes formed on the outer collar portion of the front

mating face.

7. The optical fiber connector of claim 1, wherein the collar body is disposed in the

housing and is retained between an outer shell and a backbone.

8. The optical fiber connector of claim 1, wherein the collar body includes an opening

to receive a gripping device comprising a gripping element and an actuating cap.

9. The optical fiber connector of claim 8, wherein the collar body includes a fiber
stub disposed in a first portion of the collar body, the fiber stub including a first optical
fiber mounted in the ferrule and having a first end proximate to an end face of the ferrule
and a second end, wherein the gripping device comprises a mechanical splice disposed in a
second portion of the collar body, the mechanical splice configured to splice the second

end of the fiber stub to the optical fiber.

10.  The optical fiber connector of claim 1, wherein the collar body further includes a
keyed surface portion ensure proper alignment within the housing as the collar body

moves within the housing during use.

11. The optical fiber connector of claim 1, further comprising:
a fiber boot coupled to an end of the housing to restrict a lateral motion of the

optical fiber.

12.  The optical fiber connector of claim 1, further comprising:
a buffer clamp configured within a rear portion of the collar body, the buffer clamp
configured to clamp at least a portion of a buffer cladding of the optical fiber upon

actuation.

13. The optical fiber connector of claim 12, further comprising;:

a buffer clamp actuation sleeve configured to slidably actuate the buffer clamp.

14.  The optical fiber connector of claim 1 mated with a second optical fiber connector

in an adapter, wherein the optical fiber connector maintains optical contact with the

13-
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second optical fiber connector while the optical fiber sustains a side pull force of at least

4.5 pounds.

15.  The optical fiber connector of claim 1, wherein the swivel head and the main body

portion are integrally formed as a single piece construction.
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