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(57) ABSTRACT 

Various exemplary embodiments of an optical ?ber connec 
tor having a one-piece housing are shoWn and described. 
The housing includes a tailpiece Which extends rearWard 
from a housing body. The tailpiece provides a location for 
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_ securing strength members Which may be associated With an 
(21) Appl' NO" 10/998,438 optical ?ber or optical ?ber cable attached to the optical ?ber 
(22) Filed: N0“ 29, 2004 connector. The tailpiece is integral formed With the housing. 

Thus; stress applied to the optical ?ber at an angle to the 
Publication Classi?cation longitudinal axis of the connector Will not result in a 

degradation of the connector mechanical or optical perfor 
(51) Int, Cl, mance. The optical ?ber connector components are advan 

G02B 6/38 (200601) tageously inserted in the connector housing through the 
G02B 6/36 (200601) forward end of the housing and retained With a retainer. 
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FIG. I (mm ART) 
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FIG. 14 
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OPTICAL FIBER CONNECTOR 

FIELD OF THE INVENTION 

[0001] The invention relates generally to an optical ?ber 
connector, and more particularly to an optical ?ber connec 
tor having a one-piece housing. 

TECHNICAL BACKGROUND 

[0002] Optical ?bers are Widely used in a variety of 
applications, including the telecommunications industry in 
Which optical ?bers 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 ?bers, the use of optical ?bers and the 
variety of applications in Which optical ?bers are used are 
continuing to increase. For example, optical ?bers no longer 
serve as merely a medium for long distance signal trans 
mission, but are being increasingly routed directly to the 
home or, in some instances, directly to a desk or other Work 
location. 

[0003] With the ever increasing and varied use of optical 
?bers, it is apparent that e?icient methods of coupling 
optical ?bers, such as to other optical ?bers, to a patch panel 
in a telephone central o?ice or in an o?ice building or to 
various remote terminals or pedestals, is required. HoWever, 
in order to e?iciently couple the signals transmitted by the 
respective optical ?bers, an optical ?ber connector must not 
signi?cantly attenuate or alter the transmitted signals. In 
addition, the optical ?ber connector must be relatively 
rugged and adapted to be connected and disconnected a 
number of times in order to accommodate changes in the 
optical ?ber transmission path. 

[0004] In order to prevent degradation in the transmission 
properties of optical ?bers Which have been connected 
through the use of optical ?ber connectors, manufacturers 
typically provide for strain and bend relief of the optical 
?ber or ?bers disposed Within the connector. In particular, 
strain relief may be accomplished by securing a portion of 
the optical ?ber and/or optical cable containing the optical 
?ber to the connector assembly. One method is by clamping 
a suitable portion of the connector assembly to the coated 
optical ?ber itself. Another method involves clamping 
strength members contained Within an optical ?ber cable 
assembly to the connector. Either or both approaches may be 
used. 

[0005] Because of their reduced footprint, small-form 
factor connectors, such as so-called LC design connectors, 
have employed a separate attachment member Which is 
assembled to the connector body to provide the necessary 
strain relief. An example of a prior art LC connector having 
a separable attachment member is shoWn in FIG. 1. When 
an optical ?ber Which has been connectoriZed With an 
optical ?ber connector having a separable attachment mem 
ber is stressed at an angle other than along the axis of the 
optical ?ber disposed Within the connector, the point at 
Which the attachment member is joined to the rest of the 
connector assembly may be overstressed. If the stress angle 
is large enough, the high stress level at the attachment 
member/housing joint may cause the joint to fail and the 
attachment member to separate from the rest of the connec 
tor assembly. The failure of the attachment member may 
degrade the transmission performance of the optical ?ber, or 
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in the Worst case, cause the optical ?ber to fail altogether. 
Consequently, What is need is an optical ?ber connector 
Wherein the attachment member is an integral part of the 
connector housing. Such a connector should be constructed 
so as to maintain as small a form as possible. 

SUMMARY OF THE INVENTION 

[0006] In one broad aspect, an optical ?ber connector 
according to one embodiment of the invention comprises a 
one piece housing having a body and a tailpiece. The 
tailpiece extends rearWard from the body, and a passage 
extends through the housing betWeen a forWard ?rst end and 
a rearWard second end. 

[0007] According to the present embodiment, a subassem 
bly comprising a ferrule holder, a ferrule and a lead-in tube, 
the ferrule and the lead-in tube are disposed Within the 
ferrule holder and the subassembly is inserted into the 
housing passage through the housing ?rst end. A spring 
element is disposed betWeen a shoulder Within the housing 
passage and a ?ange on the ferrule holder and a retainer is 
inserted into the housing passage through the housing ?rst 
end for retaining the subassembly Within the housing. Pref 
erably, the optical ?ber connector housing further comprises 
a latching arm for latching the optical ?ber connector to an 
optical ?ber connector adapter or other piece of optical ?ber 
hardWare. The insertion of such components as the subas 
sembly, spring element and retainer into the housing passage 
through the forWard, ?rst end of the housing advantageously 
permits the optical ?ber connector of the present invention 
to exhibit a very small form. 

[0008] The optical ?ber connector according to the present 
embodiment preferably further comprising a trigger mem 
ber. The trigger member, for example, may minimiZe snag 
ging of the connector latching arm When the connectoriZed 
optical ?ber is pulled in a backWard direction, and is 
intended to ease operation of the latching arm. The trigger 
member latching arms preferably engage With recesses on 
the housing body. A clamping element may be used to secure 
strength members Which may be associated With an optical 
?ber to Which the optical ?ber connector may be attached. 

[0009] Preferably, the retainer includes latching elements 
Which extend from an outside surface of the retainer for 
securing the retainer Within the housing passage. Compli 
mentary channels Within the housing passage receive the 
latching elements and alloW the latching elements to slide 
into the passage Without obstruction. In a preferred embodi 
ment, the latching elements snap over snap ridges Within the 
housing passage, and are thereafter engaged With latch 
openings Within the housing, thus securing the retainer 
Within the connector housing. 

[0010] A lead-in tube for guiding an optical ?ber into the 
ferrule is preferably disposed substantially Within the hous 
ing. The lead-in tube may have a ?are formed at one end 
thereof for guiding an optical ?ber into the connector. The 
lead-in tube may be secured Within the ferrule holder With an 
adhesive, such as an epoxy adhesive, or the lead-in tube may 
be press-?t or snap ?t. Other methods may also be used to 
secure the lead-in tube Within the ferrule holder as are 
knoWn Within the art Without departing from the scope of the 
invention. 

[0011] According to the present embodiment of the inven 
tion, the ferrule holder may include a ?ange. The ?ange 
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preferably also has a keyWay for slidably engaging With a 
key Within the retainer for providing correct orientation of 
the ferrule holder Within the retainer. Alternatively, the key 
and keyWay may be reversed, With the key located on the 
ferrule holder and the keyWay disposed Within the retainer. 
Preferably, the ferrule holder includes a generally conical 
portion. The conical portion may be used to provide self 
centering capability for the ferrule holder Within the retainer. 

[0012] When assembled, the spring element preferably 
biases the ferrule holder against the retainer With a prede 
termined spring force. Preferably, the predetermined spring 
force is greater than about 1 1b.; more preferably betWeen 
about 1 lb. and 1.5 lbs.; and most preferably betWeen about 
1.1 lb. and 1.4 lbs 

[0013] In accordance With one embodiment, the optical 
?ber connector retainer comprises a key for slidably engag 
ing With a corresponding keyWay at the ?rst end of the 
housing into Which the retainer is inserted. In another 
embodiment, the retainer comprises a ?ange at one end 
thereof, the ?ange abutting the forWard ?rst end of the 
connector housing. Preferably the optical ?ber connector 
?ange comprises an alignment feature for aligning the 
retainer Within the housing passage. The alignment feature 
may be a portion of the ?ange With a different dimension 
than the remainder of the ?ange, such as a truncated ?ange. 
For example, the alignment feature of the ?ange may extend 
a shorter distance from the retainer than the other portions of 
the ?ange, or the alignment feature may be a different shape 
than the other portions of the ?ange. Alternatively, align 
ment of the retainer Within the housing passage may be 
accomplished by the absence of a portion of the ?ange. 
Preferably, the optical ?ber connector housing includes a lip 
Which cooperates With the retainer ?ange alignment feature 
to align the retainer Within the housing. 

[0014] In accordance With the present embodiment, the 
retainer includes a stop Within an internal passage, the stop 
serving to prevent passage of the ferrule holder through the 
retainer. The stop preferably includes a tapered or sloped 
portion for assisting in the centering of the ferrule holder 
Within the retainer. 

[0015] In another broad aspect of the present invention, an 
optical ?ber connector is provided comprising a housing 
having a forWard ?rst end and a rearWard second end and a 
passage therebetWeen. The optical ?ber connector according 
to the present embodiment includes a subassembly disposed 
Within the housing. The subassembly comprises a ferrule 
holder, a lead-in tube, a spring element disposed betWeen a 
shoulder Within the housing passage and a ?ange on the 
ferrule holder, a retainer inserted into the housing passage 
through the housing ?rst end for retaining the subassembly 
Within the housing and the spring element biases the ferrule 
holder against the retainer With a predetermined spring 
force. The predetermined spring force is preferably greater 
than about 1 1b.; more preferably betWeen about 1 lb. and 1.5 
lbs.; and most preferably betWeen about 1.1 lb. and 1.4 lbs. 

[0016] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
present exemplary embodiments of the invention, and are 
intended to provide an overvieW or frameWork for under 
standing the nature and character of the invention as it is 
claimed. The accompanying draWings are included to pro 
vide a further understanding of the invention, and are 
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incorporated into and constitute a part of this speci?cation. 
The draWings illustrate the various exemplary embodiments 
of the invention, and together With the description serve to 
explain the principles and operations of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 depicts a partially exploded vieW of a prior 
art connector having a separable attachment member. 

[0018] FIG. 2 is an exploded vieW of an embodiment of 
an optical ?ber connector according to the present invention. 

[0019] FIG. 3 is a longitudinal cross sectional vieW of a 
one-piece housing according to the embodiment of FIG. 2. 

[0020] FIG. 4 is front vieW of the optical ?ber connector 
of FIG. 2 shoWing the latching lugs. 

[0021] FIG. 5 is a top vieW of the optical ?ber connector 
housing of FIG. 3 depicting the recesses for securing a 
trigger member. 

[0022] FIG. 6 is a longitudinal cross sectional vieW of a 
ferrule holder according to an embodiment of the present 
invention. 

[0023] FIG. 7 is a longitudinal cross sectional vieW of a 
retainer according to an embodiment of the present inven 
tion. 

[0024] FIG. 8 is a front vieW of the retainer of FIG. 7. 

[0025] FIG. 9 is another longitudinal cross sectional vieW 
of the retainer of FIG. 7. 

[0026] FIG. 10 is a perspective vieW of a trigger member 
according to an embodiment of the present invention. 

[0027] FIG. 11 is an exploded vieW of an optical ?ber 
connector according to another embodiment of the present 
invention. 

[0028] FIG. 12 is a longitudinal cross sectional vieW of 
another housing according to an embodiment of the present 
invention. 

[0029] 
FIG. 12. 

[0030] FIG. 14 is a longitudinal cross sectional vieW of 
the optical ?ber connector of FIG. 11. 

[0031] FIG. 15 is longitudinal cross sectional vieW of 
another embodiment of a retainer according to the present 
invention. 

FIG. 13 is a perspective vieW of the housing of 

[0032] FIG. 16 is another longitudinal cross sectional 
vieW of the retainer of FIG. 15. 

[0033] FIG. 17 is a rear vieW of the retainer of FIG. 15. 

[0034] FIG. 18 is a longitudinal cross sectional vieW of 
still another embodiment of a retainer according to the 
present invention. 

[0035] FIG. 19 is another longitudinal cross sectional 
vieW of the retainer of FIG. 18. 

[0036] FIG. 20 is a rear vieW of the retainer of FIG. 18. 

[0037] FIG. 21 is a partially exploded vieW of another 
embodiment of an optical ?ber connector according to the 
present invention. 
















