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ALL WHOM IT MAY CONCERN: *166166* Be it known that we) Roger E. Weiss,
Daniel P. Vladic) and Philip W. Schofield, each citizens of the United
States of ,America and residents of 10 Mary 'Way, Foxborough,
Massachusetts, 42643 Linden Lane, Antioch) Illinois) and 1218 North Euclid,
Oak Park) Illinois, respectively, have invented a MASSIVE PARALLEL OPTICAL,
INTERCONNECT SYSTEM of which the following is the specification.   WO
99/47958 PCTNS99/05~~68 SEP 2~1~? MASSIVE PARALLEL OPTrCAL INTERCONNECT
SYSTEM This is a continuation-in-part of U.S. Serial No. 08I668,922, filed
on June 24, 1996, which is a continuation-in-part of U.S. Serial No.
08/577,508, filed on December 22, 1995. 5 BACKG OLTIYI? Of'~ THE INVENTION
This invention pertains to a fiber optic interconnect system and, in
particular, a massive parallel optical interconnect system. Optical fiber
connectors having multiple fibers are known in the art. Such n~ulti-fiber
connectors are increasingly necessary as greater bandwidth applications are
10 needed. Generally, the array of fibers are mounted in V-grooves which
are etched in a silicon material in order to provide for precision
positioning of the fibers. Precision positioning of the fibers in the
silicon block is imperative so that when two eor~nectors are mated, the
$bers align as closely as possible in order to limit any signal loss. The
use of silicon blocks is useful in that the V-grooves may be etched
precisely. Etching of 15 silicon blocks is well known in the art and
generally is accomplished using standard anisotropic etchants, such as
ethylene diaminc pyrocatechol (EDP) or KOH in eombiz~ation with a standard
etch mask material such as thermally grown Si02. However, the mounting of
silicon blocks v~rithin a housing and ensuring the proper alignment of two
silicon blocks when they are mated is dif~ieult where automated 20 assembly
is desired. Also, silicon is a hard, brittle material which is di~cult to
polish and is easily broken. Other multiple fiber connectors using silicon
blocks have the blocks mounted within a housing and splines mounted next to
the blocks which protrude beyond the end face of the block and the
connector. This arrangement of assembling the connector having the silicon
blocks, splints, f bers and a housing is time consuming. In 25 other
designs, splines are inserted within the siliGOn block. In such an
arrangement, the connector having the splines protruding therefrom mates
with a connector without splines; so that the first connector splines are
inserted into the vacant grooves of the silicon block of the second
connector. Such an arrangement is disadvantageous because the splines may
stub on the silicon resulting in breakage. Moreover, silicon blocks as 30
presently configured are not easily terminated in the field. Due to the
arrangement of the connector housing, the fibers must be~placed in the
grooves of the silicon blocks prior to z SUBSTITUTE SHEET (RULE 2B)   ~ 8
SEP 2002 placing the major surfaces of the silicon blocks next to each
other in order to capture the optical fibers within the grooves. Such
assembly and alignment is not easily accomplished by technicians in the
field. Therefore, it is an object of the present invention to provide a
massive parallel 5 optical interconnect system which is easily and
inexpensively manufactured and assembled and provides for simple field
termination. It is another object of the present invention to provide a
fiber optic connector which has a common form factor presently used in the
fiber optic connector industry. It is a further object of the present
invention to provide a multi-fiber connector 10 in a miniaturized package.
It is also an object of the present invention to provide a female which is
easily and 



inexpensively manufactured and provides for precision alignment of massive
or multiple optical fibers. It is another object of the present invention
to provide a miniaturized fiber optic 15 connector having a multiplicity of
optical fibers terminated therein. It is also an object of the present
invention to provide an interconnection system which allows both ends of
the cable to be identically terminated to ease installation. It is a
further obj ect of the present invention to provide methods of assembling a
fiber optic connector which provides for a simple termination process. 20
It is another object of the present invention to provide a massive parallel
optical receptacle which allows for the mating of a massive parallel
optical connector from a first side and an optical connector having a
differing form factor from a second side. It is yet another object of the
present invention to provide for a fiber optic ferrule that may be formed
from ferrule halves, where each ferrule half contains an entire 25 beveled
edge. It is another object of the present invention to provide each ferrule
half with a vertically aligned wall that prevents seepage of adhesive fluid
onto the beveled edge when the ferrule halves are combined to form a
ferrule. It is another obj ect of the present invention to provide for a
ferrule made of a resin 30 composition having an anisotropy of 1.5 or less.
3   ~ ~ SEP 200t SUMMARY OF TAE INVENT ON A principal object of this
invention is to provide a massive parallel interconnect system comprising a
plug body including an aperture therethrough including a ferrule having
beveled edges and a receptacle including an opening having an alignment
sleeve 5 having two alignment members for providing alignment with the
beveled edges of the ferrule. The ferrule accommodates multiple fibers. The
ferrule is injection molded plastic having grooves therein for receiving
optical fibers. The grooves are rectilinear to the beveled edges of the
ferrule. The plug body includes a mating end that dimensionally conforms to
an SC style fiber optic connector form factor having an end face dimension
10 of approximately 8.99 mm x 7.39 mm. The ferrule includes at least two
optical fibers. A pair of plug bodies is inserted into either end of the
receptacle and provides for a precision alignment of the ferrules. The
alignment sleeve includes a pair of alignment members mounted within the
receptacle providing a spring-form system wherein a force is applied to the
alignment members and towards the beveled edges of a ferrule parallel 15 to
major surfaces of the ferrule halves. The alignment sleeve includes a
spring clip for retaining alignment members within the alignment sleeve.
The spring clip includes arms having a hook portion for engaging the
alignment member. The spring clip applies a spring force to the alignment
members toward the beveled edges of the ferrule parallel to major- surfaces
of the female halves. The plug body includes a rear holder mounted at 20
the cable entry end of the plug body and the rear holder includes an
aperture for receiving a fiber optic cable. The rear holder includes a
strain relief which receives a bend relief boot. The fiber optic cable is
secured to the rear holder via retention means to capture strength members
of the fiber optic cable and transfer forces applied to the cable to the
plug body. The plug body includes a marking to designate the position of
the first optical 25 fiber. The plug body includes a resilient member to
provide for axial resiliency of the ferrule. The aperture of the plug body
is greater in size than the size of the ferrule wherein the ferrule is
pivotally movable within the plug body. The plug body includes a sliding
tab release sleeve. The receptacle includes latch arms. The receptacle
includes an opening which dimensionally conforms to an SC style fiber optic
receptacle form 30 factor including an opening of approximately 9.0 mm x
7.4 mm. The ferrule includes a window for receiving adhesive therethrough.
The ferrule is terminated by inserting 4   i 



~ 8 SEP 2002 multiple optical fibers within grooves of the ferrule and
securing the optical fibers within the grooves via chemical bonding and
polishing the end face of the ferrule. In one particular embodiment, the
ferrule is formed of two halves each having a major surface having
V-grooves therein and the halves each having a pair of beveled edges. The
ferrule 5 halves include a mating end and a rear end having a collar half
molded integrally with the ferrule half. The ferrule includes a mating end
and a rear end having a collar mounted thereon. The ferrules halves are
bonded together and the fibers are secured therein via adhesive. In an
embodiment, a massive parallel optical connector is provided comprising 10
a plug body having an aperture therethrough and a molded plastic female
having multiple optical fibers and the ferrule mounted in the aperture. The
ferrule includes beveled edges. The ferrule is a molded plastic ferrule
having grooves therein for receiving the optical fibers. The grooves are
rectilinear to the beveled edges of the ferrule. The plug body includes a
mating end which dimensionally conforms to an SC style fiber optic I S
connector form factor having an end face dimension of approximately 8.9 mm
x 7.39 mm. The ferrule includes at least two optical fibers. The plug body
includes a rear holder mounted at the cable entry end of the plug body and
the rear holder includes an aperture for receiving a fiber optic cable. The
rear holder includes a strain relief which receives a bend relief boot. The
fiber optic cable is secured to the rear holder 20 via a retention means
such as a crimp sleeve, to capture strength members of the fiber optic
cable and transfer forces applied to the cable to the plug body. The plug
body includes a marking to designate the position of the first optical
fiber. The plug body includes a resilient member to provide for the axial
resiliency of the ferrule. The aperture of the plug body includes a size
greater than the size of the ferrule so that the ferrule is 25 pivotally
movable within the plug body. The plug body includes a sliding tab release
sleeve. The ferrule includes a window for receiving adhesive therethrough.
The ferrule is terminated by inserting multiple optical fibers within
grooves of the ferrule and securing the optical fibers within the grooves
via chemical bonding and polishing the end face of the ferrule. The ferrule
is formed of two halves each having a maj or surface 30 having V-grooves
therein and the halves each having a pair of beveled edges. The fezrule
halves including a mating end and a rear end having a collar half molded
integrally with 5   ~ 8 SEP 2072 the ferrule half. The ferrule includes a
mating end and a rear end having a collar mounted thereon. The ferrule
halves are bonded together and the fibers are secured therein via adhesive.
In an embodiment, a massive parallel connector is provided comprising a
plug body including a mating end which dimensionally conforms to an SC
style fiber optic connector form factor having an end face dimension of 8.9
mm x 7.39 mm and an aperture through the plug body and a ferrule having
multiple fibers and ferrule mounted within the aperture. The ferrule
includes beveled edges. The ferrule is a molded plastic femi.le having
grooves therein for receiving the optical fibers. The grooves are
rectilinear 10 to the beveled edges of the ferrule. The ferrule is formed
of two halves each having a major surface having V-grooves therein and the
halves each having a pair of beveled edges. In an embodiment, a massive
parallel optical connector is provided comprising a first block of polymer
material having a groove formed in a first maj or surface for 15 receiving
an optical fiber, a second block having a second major surface abutting
against the first major surface of the first block and a housing having an
end face and an aperture for receiving the first and second blocks wherein
a portion of the first and second blocks extend beyond the end face of the
housing. The second block is formed of a polymer material. The second block
includes a groove formed in the second maj or surface. The 20 first and
second blocks form a ferrule having multiple fibers. The first block
includes beveled edges being rectilinear to the grooves. The housing end
face dimensionally conforms to an SC style fiber optic fiber optic
connector form factor having an end face diameter of approximately 8.99 mm
x 7.39 mm. The housing includes a rear holder mounted at a cable entry end
of the housing and the rear holder including an aperture for 



25 receiving a fiber optic cable. The first and second blocks include a
mating end and an opposed rear end having a collar half mounted integrally
with the blocks. The first and second blocks include a mating end and a
rear end having a collar mounted thereon. In an embodiment, a massive
parallel optical receptacle is provided comprising a receptacle housing
including an opening having an alignment assembly having an 30 alignment
member for providing alignment with a connector received therein. The
alignment assembly includes a pair of alignment members mounted within the
receptacle 6   1 8 SEP 200 providing a spring-form system wherein a force
is applied to the alignment members. The alignment assembly includes a
means for retaining alignment members within the alignment assembly. The
retention means includes arms having a hook portion for engaging the
alignment member. The spring clip applies a spring force to the alignment 5
members toward beveled edges of a ferrule parallel to major surfaces of the
ferrule halves. The receptacle includes latch arms. The receptacle includes
an opening which dimensionally conforms to an SC style fiber optic
receptacle form factor including an opening of approximately 9.0 mm x 7.4
mm. In an embodiment, a method of forming an optical connector is provided
10 including the steps of forming a silicon block master template, forming
a mold insert from the master template, injection molding plastic block
halves from the mold insert and assembling a ferrule from the plastic block
halves. The method further including the steps of inj ection molding
plastic block halves from the mold insert having grooves, inserting fibers
in the grooves and securing the fibers in the grooves. The method further
15 including the steps of inserting a core pin in the grooves of a first
half, securing a second half to a first half, removing the core pins,
inserting fibers in the grooves and securing the fibers in the grooves. The
method wherein the fibers are secured via an adhesive. The method wherein
the silicon block master template is formed by anisotropically etching
grooves and beveled edges simultaneously along crystallographic planes,
wherein 20 the center axes of the grooves are in line with the center axes
of the beveled edges. The method wherein the mold insert is formed by
nickel plating the silicon block master template. The method wherein the
plastic block is injection molded of a dimensionally stable polymer
material. In an embodiment, a receptacle housing is provided including a
first end having 25 an alignment assembly having a pair of alignment
members and a pretensioning means and for providing alignment with a first
connector having a ferrule having grooves for mating with the alignment
members of the first end and a second end of the receptacle having the
alignment members protruding therethrough and providing for alignment with
a second connector having a different alignment means than the first
connector. The 30 second connector may include a ferrule having a pair of
holes for receiving the alignment members. 7   1 $ SEP 2002 In accordance
with the descriptions herein, one embodiment of the invention may provide
for an optical receptacle assembly which includes an optical receptacle for
receiving a first and second connector. More specifically, the first
connector is received 



within a first receptacle half, and the second connector is received within
a second 5 receptacle half. The first connector may have a ferrule that
includes beveled edges that mate with alignment means within the first
receptacle half. Still further, the second connector may include guide pins
that protrude from a front end face that is inserted into the second
receptacle half. The beveled edges of the ferrule may then be precisely
spaced to accommodate the guide pins, thereby eliminating the need for
separate alignment 10 members disclosed herein. In further accordance with
the descriptions herein, the aforementioned embodiment may provide for a
complete fiber optical ferrule that includes a pair of mutually opposing
ferrule halves that have joined together to define in part a fiber optical
support region. In this embodiment, one of the ferrule halves may include a
vertically 15 aligned wall integrally protruding therefirom towards the
opposing ferrule half at a first side. The first beveled edge may then be
contained within one of the female halves at the first side. In similar
fashion, a second verticall~r aligned wall may be included within one of
the ferrule halves and protrude there$om towards the other ferrule half at
a second side. A second beveled edge may then be contained within one
femtle half at the second 20 side. In this embodiment, the fiber optical
support region receives one or more optical fibers, including twelve
optical fibers for use with MT or MACH optical style ferrules. The beveled
edges may be spaced along the ferrule half to engage an alignment member
extending within a receptacle for mating with another optical female. The
alignment 25 member may align the ferrule to optically connect with another
female within the rE;ceptacle, as described herein. The alignment member
may include guide pins that extend within the receptacle from the opposing
fiber optical femzle and engage the beveled edges incorporated in this
embodiment. Still further, the fiber optical ferrule or other components
similar therein may 30 comprise a resin composition having a anisotropy of
1.5 or less. The resin composition may comprise at least one resin selected
from the group consisting of polyethermides, 8   ~ 8 SCP 2Q~~ .
polyethersulfones, and epoxy resins. Additives such as monocrystalline
inorganic needles and silica powder may also be employed within the resin
composition, preferably to increase or decrease selected physical
characteristics. These and other features of the invention are set forth
below in the following 5 detailed description of the presently preferred
embodiments. BI3 EI F DESCRIPTION OF THE D~tA WINGS FIG. 1 is a perspective
view of the fiber optic connector of the present invention; FIG. 2 is an
exploded view of FIG. I ; FIG. 3 is a perspective view of a block half of
the present invention; 10 FIG. 4 is a perspective view of the fiber optic
interconnect system of the present invention wherein the fiber optic
connector of FIG. 1 is shown being inserted into a receptacle of the
present invention; 



FIG. 5 is an enlarged view of FIG. 4 showing a cut-away view of the
receptacle of the present invention; 15 FIG. 6 is a cut-away top view of
the receptacle of the present invention taken at line 6-6 and FIG. 9; FIG.
7 is an alignment member of the present invention; FIG. 8 is a top cut-away
view of the optical interconnect system of the present invention having a
pair of fiber optic connectors mated within a receptacle; 20 FIG. 9 is an
end cut-away view of FIG. 8, taken at line 9-9; FIG. 10 is a side view of
the alignment means of the present invention as shown in FIG. 6; FIG. 11 is
perspective partially cut-away view of an alternate embodiment of the
receptacle of the present invention; 25 FIG. 12 is a top cut-away plan view
of the receptacle of FIG. 11 taken at line 12-12; FIG. 13 is a top cut-away
plan view of the receptacle of FIG. II having a corresponding receptacle
for receiving a connector of a different form factor attached to the first
receptacle; 9   ~ $ sEP 2ooz FIG. 14 is a top view of an MTP connector
engaged with the optical receptacle and connector of this invention; FIG. 1
Sa is a sectional front view of the optical receptacle in FIG. 14; FIG. 15b
is a sectional rear view of the optical receptacle in FIG. 14; 5 FIG. 16 is
an enlarged isometric side view displaying the proximate side of a bottom
ferrule half of this invention; FIG. 17 is an enlarged isometric side view
displaying the distal side of the bottom ferrule half of this invention;
and FIG. 18 is an enlarged isometric view of the bottom femzle half joining
with a top 10 ferrule half to form a ferrule encompassed by this invention.
DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBOD~]EN_T_S_ The present
invention relates to a massive parallel (MP) optical interconnect system. A
preferred embodiment of the present invention is best understood with 1 S
reference to FIGS. 1-10. FIGS. 1, 2 and 3 disclose the MP optical connector
of the present invention; FIGS. 6, 7 and 10 disclose the MP optical
receptacle of the present invention; and FIGS. 4, 5, 8 and 9 disclose both
the MP optical connector and MP optical receptacle interconnect system of
the present invention. FIG. 1 discloses a preferred embodiment of an
assembled MP optical connector 5 



20 having plug body 10. The plug body 10 includes a mating end 11 and a
cable entry end 12. The mating end 11 includes a connector end face 15. In
a preferred embodiment, the dimensions of the mating end 11 of the plug
body 10 dimensionally conform to the form factor for an SC style fiber
optic connector as covered under Japanese Industrial Standard C 5973.
Therefore, the end face 15 has dimensions of approximately 25 7.39 mm x
8.99 mm. While this is a preferred embodiment, the end face dimensions of
alternate embodiments of the present invention may be of any size. Running
through the plug body 10 is an aperture 16 (see FIG. 2). The aperture 16
communicates between the end face 15 and the cable entry end 12 of the plug
body 10. Extending beyond the end face 15 is a ferrule 30. The MP optical
connector 5 of FIG. 1 is shown in its fully 30 assembled form, including
the ferrule 30 having optical fibers 50 terminated therein. The 10   ~ 8
SCP 2002 ferrule includes a first half 31 and a second half 32 being molded
of a polymer material. The first ferrule half 31 and second ferrule half 32
abut each other at first major surface 41 of the first half 31 and second
major surface 42 of the second half 32. In a preferred embodiment, each
ferrule half 31,32 includes V-grooves along its major 5 surface 41,42.
Mounted within the V-grooves are optical fibers 50. In a preferred
embodiment, twelve optical fibers are shown mounted in the ferrule 30.
Alternate embodiments may have 2, 4, 6, 8 or 10 or more fibers according to
standard multi-fiber cable arrangements. Each ferrule half 31,32 includes
beveled edges 35 oriented so that the major surface 41,42 has a width less
than the width-of the side of the ferrule half 10 opposite the major
surface. In a preferred method of forming the present invention as shown in
FIG. 3, the V-grooves and the beveled edges 35 of the plastic ferrule
halves 31,32 are formed from a silicon block master template which is used
to form a mold insert in which the ferrule halves 31,32 are injection
molded. The halves are molded of a dimensionally 15 stable polymer material
such as a liquid crystal polymer (LCP) according to the following process.
A master template is formed of silicon by anisotropically etching the
desired number of V-grooves along the crystallographic planes of the
silicon block and on the s desired spacing. The beveled edges are formed
simultaneously in the silicon by etching a deep groove. A cut is made in
the bottom of the groove in order to form the sides of 20 the silicon
block. Since the beveled edges are etched at the same time along the same
crystallographic planes as the fiber grooves, the center axes of the fibers
mounted in the grooves will be in line with the center axes of the
alignment members to be mounted in the beveled edges of the plastic ferrule
formed from the silicon template. The V-grooves of the silicon block are
formed by masking part of the silicon block and anisotropically 25 etching
the grooves in the desired locations. Masking inhibits the etching of
material from areas of the block where grooves are not desired. The master
template silicon block is then nickel plated in order to make a mold insert
having the negative proportions of the silicon block. The silicon block is
then removed from the resultant mold insert and the mold insert is then
used in conjunction 30 with other mold inserts and incorporated into
injection mold tooling to injection mold a plastic block half 33 including
ferrule half 31 and a ferrule rear body half 51. As the first I1   I 8 SEP
2002 half 31 and second half 32 of the ferrule 30 are hermaphroditic, a
single mold may be used to injection mold both halves. Thus, the block half
33 is molded in a preferred embodiment having ferrule half 31 including
grooves 36 along major surface 41 and beveled edges 35 and ferrule rear
body 51 including collar 55, recess 58 and window 57. 5 The above process
provides for the etching of a11 the grooves of the silicon block completely
and simultaneously without masking or cutting the outside beveled edges.
According to the above description, it may be understood that a multi-fiber
ferrule having precision aligned grooves and edges may be manufactured
quickly, easily and inexpensively. 



10 A further preferred method of assembling and terminating the ferrule is
as follows. Assembly of the ferrule 30 after it is injection molded is
accomplished by placing core pins (not shown) in the grooves 36 of the
first half 31 (see FIG. 3). The major surfaces 41,42 are then placed
together to enclose the core pins between the two halves 31,32. The core
pins extend beyond the end of the ferrule halves so they may be 15 easily
removed. The two halves are then secured together, for example, by chemical
bonding or sonic welding. A collar 55 (see FIG. 2) which is injection
molded simultaneously with the ferrule half 31 includes a recess 58 from
which the core pins may protrude. In an alternate embodiment, a separate
collar is secured around the rear body of the ferrule halves 31,32. The
core pins have a diameter just slightly larger than the 20 diameter of the
optical fibers to be replaced in the grooves. For example, the core pins
may have a diameter of approximately .1255 microns. The core pins are
removed, leaving the feznile 30 having V-groove passages which are
precisely aligned between the top half 31 and bottom half 32 and are free
from any disturbance along their passage walls such as misalignment of the
V-grooves of the ferrule halves 31,32. The fenvle 25 being assembled in
this manner may then be quickly and easily terminated according to the
description below. Turning to FIG. 2, the assembled ferrule 30 is shown
prior to termination. While FIG. 1 shows the optical connector of the
present invention in the fully assembled orientation, FIG. 2 shows an
exploded view of the fiber optic connector in an 30 unassembled state and
prior to the termination of the ferrule 30 and attachment of cable 60 and
optical fibers 50. The unique arrangement of the present invention allows
12   ~ 8 SFP 202 for the entire connector to be assembled in a factory so
that it arrives to the field in the fully terminated state as shown in FIG.
1 or the connector may be delivered to the field in a disassembled state
such as shown in FIG. 2, to be assembled by a field technician. Termination
of the ferrule 30, according to a preferred method includes the steps 5 of
stripping a mufti-fiber cable 6 so that the bare fibers protrude a
predetermined distance beyond the insulation of the cable 60 and exposing
the strength members. The stripped cable is then inserted through the rear
holder assembly 70. The fibers are first inserted through the strain relief
portion 71 and exit from a bore 72 of a spring support 74. The cable 60 and
bare fibers 50 are pulled through the bore 72 so that there is an excess
length 10 of the cable 60 and fibers SO to work with. The rear holder
assembly 70 may include a slot along its length allowing it to be placed on
the cable after assembly. The parallel array of fibers 50 are then inserted
through the collar 55 so that the cable is received by recess 58 (see FIG.
3) and the fibers 50 are received by the multiple grooves 36 of the ferrule
30. The recess 58 of the ferule rear body may act as a strain relief or
bend relief 15 member for the cable 60. The multiple fibers are pushed
through the ferrule 30 so that the ends of the fibers protrude beyond the
ferrule end face 40. The fibers are then secured within the ferrule 30 via
chemical bonding such as injection of an anaerobic adhesive within the
ferrule. For example, a primer such as Locquic Primer N 7649 (Loctite
Corp., Rocky Hill, Conn.) is used with a hardener such as RCTM 680
Retaining 20 Compound High Strength (Loctite Corp., Rocky Hill, Conn.).
Anaerobic adhesives are preferred because they cure upon exposure to air
and adhere well to plastics. Alternate chemical bonding methods may also be
used such as epoxies used with curing ovens. The adhesive may be injected
from either end of the ferrule 30 or through window 57. The adhesive
secures the fibers within the V-grooves of the ferrule 30 and also secures
25 the ferrule halves 31,32 together. After the adhesive has cured the
optical fibers 50 are then cleaved and polished. In an alternate embodiment
of the present invention, the ferrule end face 40 may also have molded
around the V-grooves a polishing pedestal such as that disclosed in U.S.
Patent Nos. 5,333,223, and 5,193,133 which are incorporated herein by
reference. The 30 end face of the ferrule 40 is polished using standard
polishing procedures so that the optical fibers 50 are in an optimal
condition for transmission. The aforementioned 13   1 8 SEP ?0~2~
termination procedure may be easily accomplished in the field by
technicians. This termination process is similar to termination methods for
single fiber ferrules such as SC connectors and is repeatable with a high
rate of success. Due to the novel construction of the mufti-fiber ferrule
of the present invention, and the preassembly of the ferrule S halves 31,32
into a single ferrule unit 30, the termination process is accomplished
quickly and easily. After polishing, the rear holder 70 is installed onto
cable 60, for example, by pulling the cable 60 back through the rear holder
70 or inserting the cable through a slot 73 in the side of the rear holder
70. The slot 73 is dimensioned so that the cable may be inserted into the
rear holder 70, but not able to escape therefrom. The cable 60 is 10
anchored to the rear holder 70 by capturing the Kevlar strength members of
the cable 60 around the rear holder 70 using a retention means such as a
crimp sleeve (not shown). The rear holder 70 and ferrule 30 are then
inserted within the aperture 16 of the plug body 10 so that the terminated
ferrule 30 protrudes beyond the end face 1 S of the plug body 10 in its
fully assembled position as shown in FIG. 1. A bend relief boot may 1S be
slid over strain relief portion 71. 



In an alternate method of assembling the MP optical connector of the
present invention, the fibers are placed in the grooves of a first ferrule
half 31, adhesive material is added and the second ferrule half 32 is then
placed over the first half so that the maj or surfaces 41,42 abut and
enclose the fibers SO within the ferrule 30. The rear holder 70 20 is
installed onto the cable and the ferrule is inserted into the plug body 10.
Due to the unique assembly of the multiple fiber ferrule 30, the field
assembly and termination of the optical fibers to the ferrule 30 and final
assembly of the MP optical connector may be easily and quickly
accomplished, providing for a high precision data transfer means. Returning
to FIG. 1, the plug body 10 also includes T-shaped slots 14 on opposite 25
sides of the plug body. The T-shaped slots 14 accommodate a sliding tab
release sleeve 81 (see FIG. 8) which is attached over the plug body 10 and
provides for the easy disconnection of the plug S from a receptacle as
described in U.S. Patent No. S,233,674, which is incorporated herein by
reference. The plug body 10 also includes detentes 19 which protrude adj
acent the T-shaped slots 14 and prohibit the sliding tab release 30 sleeve
81 (see FIG. 8) from sliding off of the cable entry end 12 of the plug body
10. The sliding tab release sleeve 81 is mounted onto the plug body 10 by
sliding over the cable 14   ~ 8 SEP 2002 entry end 12 of the plug body 10
and past the detente 19. The sliding tab release sleeve 81 includes tab
release members 82 which ride in T-shaped slots 14 and upon sliding of the
tab release sleeve 81 forward, the tab release members 82 will unlatch the
plug body 10 from a receptacle (see FIGS. 4, 5 and 8). The plug body 10
also includes 5 at the cable entry end 12 ribbed surface 18 to aid in
gripping the plug body 10. The plug body also includes a polarizing member
19. The polarizing member 19 assures that the plug body 10 is inserted into
a receptacle in the proper orientation. In addition, because there are
multiple fibers 50 mounted within the ferrule 30, the proper orientation of
the fibers must also be designated. It is common for multiple fiber cables
to be marked to 10 designate fiber "1" as shown by marking 61 on cable 60.
The rear holder 70, as well as the collar 55 of the ferrule assembly 30,
may also be correspondingly marked to indicate the position of fiber "1".
This marking 75 is visible when the fiber optic connector is assembled, so
that the first fiber position of the fiber optic connector may be inserted
in a receptacle in such a way that when a second fiber optic connector is
inserted on the 15 other side, the first fibers will align and data can be
transferred according to a preestablished sequence. Any other means of
designating the position of fiber "I" may also be used. Turning to FIGS. 4
and 5, the optical interconnect system of the present invention is shown.
MP optical connector 5 is shown in its unmated condition from MP optical 20
receptacle 100. Referring to FIG. 4, the MP optical connector 5 is
intermatable with the receptacle 100. The receptacle 100 includes latch
members 110,111 and housing 120. As well, a receptacle outer housing
160,162 (see FIG. 8) encloses the receptacle 100 and includes a polarizing
slot thereon for receiving polarizing member 19. The latch members 110,111
and the housing 120 of the receptacle 100 are formed to dimensionally 25
conform to a fiber optic SC style receptacle form factor as covered in
Japanese Industrial Standard C 5973, discussed previously. As the MP
optical connector 5 of a preferred embodiment of the present invention has
been formed so that it dimensionally conforms to an SC style connector form
factor, it is intermatable with a receptacle having latches 110,111 a
housing 120 and an outer housing 160,162 of standard SC style 30 receptacle
size having an interior chamber dimension of approximately 9.0 mm x 7.4 mm.
However, the multiple fiber ferrule of the present invention includes an 15
~ 8 sr~ ~o~~r improved alignment means within the interior of the housing
120 of the receptacle 100. FIG. 5 is an enlarged view of FIG. 4 having the
receptacle housing I20 broken away to expose the alignment means therein.
Mounted within the rectangular 



chamber 121 of the housing 120 is an alignment sleeve assembly 130. In a
preferred 5 embodiment, the alignment sleeve 130 is formed of a metallic
material. The alignment sleeve 130 is generally oval in shape, having its
elongated edges bowed outward. The alignment sleeve includes sidewalls 131.
The alignment sleeve 130 is split at joint 135 which abuts a boss 126, of
the housing 120. The alignment sleeve 130 is shown in its most contracted
state having joint 135 tightly gripping the boss 126. Upon insertion of 10
the connector 5 and ferrule 30 within the alignment sleeve 130, the sleeve
130 will expand (see FIG. 9). The fully expanded alignment sleeve is
positioned within the housing so that it may freely float therein. For
example, approximately a .005 inch buffer area is provided between the
interior wall of the receptacle chamber 121 and the fully expanded external
surface of the sidewalls 131 of the alignment sleeve 130. Mounted 15
adjacent the sidewalls 131 is an alignment member 140. In a preferred
embodiment, the align- ment member 140 is mounted within the alignment
sleeve 130 via a spring clip 150. The spring clip 150 includes arms 152
which attach the spring clip 150 to the alignment sleeve 130. The arm 152
includes a hook portion I54. The hook portion 154 protrudes through a
window 190 (see FIGS. 9 and 10) in the sidewah 131 of the 20 alignment
sleeve I30. The alignment member 140 is inserted through the hook portion
154 and supported therein. In an alternate embodiment, the alignment sleeve
130 may have hook portions 154 attached directly to the alignment sleeve to
receive the alignment member 140 therein. Upon mating of the MP optical
connector with the MP optical receptacle 100, the 25 latches 110,111 latch
with the plug body 10 and simultaneously, the ferule 30 is inserted within
the alignment sleeve 130. The alignment members 140 of the alignment sleeve
130 engage the beveled edges 35 of the ferrule 30. The alignment members 40
have tapered ends so that the beveled edges 35 of the ferrule 30 may abut
against the tapered edges of the alignment members 140 and be guided to the
major longitudinal 30 surface (center body portion 149; see FIG. 7) of the
alignment member 140. The alignment means of the present invention provides
for a spring-form system so that only 16   ~ 8 sEP 200 the alignment
members 140,141 come into contact with the ferrules 30,30' (see FIGS. 8,9)
at the beveled edges 35. In this way, the ferrules 30,30', upon insertion
within the alignment sleeve 130 will find their own centers and the
alignment members 140 under pressure from the spring clip 150 will apply
approximately one to three pounds of 5 force against the beveled edges 35
of the ferrule 30. The MP optical connector 5, once inserted within the
receptacle 100, is in a condition to mate with a second MP optical
connector 6 being inserted from the other side of the receptacle 100 (see
FIG. 8). The receptacle I00 is attached to a second receptacle I02 which
receives a second MP optical connector 6 in an opposing direction to that
of MP optical connector 5. The second 10 receptacle 102 includes a chamber
which communicates with the chamber 121 of the housing 120 of the first MP
optical receptacle 100. The alignment sleeve 130 is mounted within the pair
of chambers 121 of the first and second receptacles 100,102. Thus, it can
be understood that the alignment members 140 run from a first opening 125
of the chamber 121 in the first receptacle 100 to the second opening 126
(see FIG. 6) of the 15 chamber 121 of the second receptacle 102. In this
way, the second MP optical connector 6 which is inserted in the second
receptacle l02 is guided along the alignment members 140 so that the end
faces of the fennzles 30,30' of the mating MP optical s connectors 5,6 are
precisely aligned so that the multiple optical fibers mounted within the
ferrules are in alignment and provide for optimal transmission. Hence, the
alignment of 20 the ferrules is totally under the influence of the two
alignment members. The latch arms 110, 111 include locking proj ections
117, 118. The locking projections 117,118, include tapered front portions
to engage with the shoulder 17 of the plug body 10. Upon full insertion,
the locking projections 117,118 spring behind the shoulder 17 in order to
lock the MP optical connector 5 to the MP optical receptacle 100. 25 In
order to release the connector 5 from the receptacle 100, any means may be 



incorporated. However, in a preferred embodiment, a sliding tab release
sleeve 81 is used, as discussed above, in order to engage the locking proj
ections 117,118 and spread them outwardly so that the MP optical connector
5 may be released from the receptacle 100. 30 FIG. 6 discloses the MP
optical receptacle assembly of the present invention and is a top cut-away
view taken at line 6-6 of FIG. 9. Receptacle halves 100,102 are shown 17
~ 8 SEP 2Q~7t connected together to form a coupling, having a common
chamber 121 communicating therebetween. The receptacles 100,102 include
housing 120 and latch arms 110,111,112,113. The housing 120 includes
openings 125,126 at each end of the chamber 121. Mounted within the chamber
is the alignment sleeve l30. Attached to the 5 alignment sleeve 130 is
spring clip 150 and alignment members 140,141 which run from the first
opening 125 to the second opening 126. Turning to FIG. 7, the alignment
member 140 is shown having a first end 142 and a second end 143. It can be
seen that the alignment member 140 includes a first reduced diameter
portion 144 adj acent the first end 142 and a second reduced diameter 10
portion 145 adjacent the second end 143. The first reduced diameter portion
144 is narrower than the second reduced diameter portion 145. In addition,
the first end 142 includes a broader head portion 146 than head portion 147
of the second end 143. This arrangement provides for the easy assembly of
the alignment means of the present invention. The alignment means as
assembled by attaching the spring clip 150 to the 15 alignment sleeve so
that the hook portions 153,154 of the arms 152 protrude within windows 190
of the alignment sleeve 130 (see FIGS. 6, 9, and 10). The alignment members
140 are then slid within the alignment sleeve 130 with the f rst end 142 of
the alignment member 140 being inserted at the first opening 125 through
the hook portion 154 of the spring clip 150. The first end 142 includes a
narrow first reduced 20 diameter portion 144 which enables the alignment
member 140 to slide from the first opening 125 past the hook portion 154
and the hook portion 154 runs along the center body portion 149 of the
alignment member 140 toward the second opening 126. The first end 142 of
the alignment member 140 then abuts the hook portion 153 at the second
opening 126 until the hook portion 154 is seated within the second reduced
diameter 25 portion 145. Simultaneously, the hook portion 153 will seat
within the first reduced diameter portion 144. In this orientation, the
alignment member 140 will then not be able to be removed from the alignment
sleeve 130. As well, the hook portions 1S3,154 form a recessed surface with
the center body portion 149 of the member 140 assuring that only the
precision surface of the member 140 contacts the beveled edges of the
ferrule 30. 30 Turning to FIG. 8, a top cut-away view of the MP optical
interconnect system of the present invention having a pair of MP optical
connectors 5,6 mated within a coupler 18   19 8 SEP ~0,~~ or MP optical
receptacles 100,102 is shown. Receptacle outer housings I 60,162 are shown
attached together having receptacles 100,102 mounted therein. It is noted
that in FIGS. 4-6, only the receptacle 100,102 is shown. However, in a
preferred embodiment, an outer housing 160,162 is present having mounting
flanges 166,167. The receptacles 5 100,102 include housing 120 and inner
chamber 121. Mounted in the chamber 121, within each receptacle half
100,102, is an alignment means including an alignment assembly having a
single alignment sleeve l30. Mounted within the alignment sleeve 130 are
alignment members 140,141. The alignment assembly prevents the transmission
of misaligning forces between the two interconnected ferrules. Inserted 10
within the alignment means are a pair of MP optical connectors 5,6 from
each side joining within the receptacles 100,102. A first connector 5
includes ferrule 3 0 which abuts with ferrule 30' of a second connector 6
at end face 40. While only specific elements of the first connector 5 will
be discussed, like elements are also found in the identical second
connector 6. The ferrule 30 is mounted I5 within the aperture 16 of the
plug body 10. The ferrule 30 includes at its rear end, collar 55. The
collar 55 as discussed previously may be a separate member placed onto the
ferrule halves in order to maintain them together. The aperture 16 includes
step 13. The collar 55 abuts the step 13 so that the ferrule 30 may not
escape through the $ont end of the aperture 16. Mounted in the aperture 16
behind the collar 55 is a resilient 



20 member 80, such as a spring. In a preferred embodiment, the spring 80
has a rectangular shape to correspond to the rectangular aperture 16. The
spring 80 provides for resiliency in the ferrule 30 so that upon mating
with a ferrule 36 of a second connector 6, the ferrules 30,30' may have
axial flexibility in order to cushion the abutment of the ferrule end faces
and avoid degradation of the end face surfaces 40. In addition to the axial
25 flexibility which the spring 80 provides, the aperture 16 also includes
a larger diameter than the collar 55 so that a slight pivotal movement of
the ferrule also is provided. This arrangement allows for the ferrule to be
aligned most precisely within the alignment sleeve 130. The spring 80 abuts
against spring support 74 which is attached to the rear holder 70 which is
mounted at the cable entry end 12 of the plug body 10. Inserted 30 through
bore 72 of the rear holder 70, is a multiple fiber optical cable 60. The
cable 60 exits from the strain relief portion 71. A bend relief boot (not
shown) is attached to the 19   ~ ~ SAP 2002 strain relief portion 71 in
order to limit the strain of the cable as it enters into the connector 5.
The cable 60 is attached to the rear holder 70 by securement of the
strength members of the cable 60 to the holder 70 so that the forces
applied to the cable 60 are transferred to the rear holder 70 and to the
plug body 10. The plug body 10 also includes 5 a sliding tab sleeve 81
which includes tab release members 82 which slide forward in T-shaped slot
14 to abut against locking projections 117 of the latch arms 111. Upon
insertion of the release member 82 adj acent the locking proj ection 117,
the latch arm 111 will be pushed outwardly so that the locking proj ection
unlocks from the shoulder 17 of the plug body 10. The MP optical connector
5 may then be removed from the MP optical 10 receptacle 100. Turning to
FIG. 9, a cut-away view of the interconnect system of FIG. 8, taken at line
9-9 is shown. The receptacle 100 includes the chamber 121. Mounted within
the chamber 121 is the alignment sleeve 130. The alignment sleeve 130 is
split at joint 135 adjacent the boss 126 of the receptacle housing 120. The
alignment sleeve 130 has 15 mounted thereon the spring clip 150 which
includes the arm 152 having the hook portion 154. The hook portion 154
protrudes through the window 190 of the alignment sleeve 130. Mounted
within the hook portion 154 of the spring clip 150 are the alignment
members 140,141. Supported and aligned by the alignment members 140,141 is
the ferrule 30. The alignment means provides a spring force of
approximately one to 20 three pounds against the beveled edges 35 parallel
to the major surfaces 41,42 of the ferrule halves 31,32. Upon insertion of
the ferrule 30 within the receptacle 100, the alignment members 140,141
abut the beveled edges 35 of the ferrule 30 and cause the sleeve 130 to
expand causing the joint 135 to separate and move away from the boss 126 of
the housing 120. When the ferrule is removed, the joint 135 contracts and
abuts the 25 boss 126 and the boss maintains the alignment assembly 130 in
a pretensioned state in order to provide for a low insertion force
receptacle. In a preferred embodiment, the boss 126 is integrally molded
with the housing 120 and protrudes transversely within the chamber 121. The
ferrule 30 includes first ferrule half 31 and second half 32. First major
surface 41 of first ferrule half 31 abuts second major surface 42 of the
second ferrule 30 half 32. Each half 31,32 of the ferrule includes grooves,
such as V-grooves 36 and mounted within the V-grooves 36 are optical fibers
50. Such a ferrule 30 may then be 20   ~ 8 ~FP 2001 aligned according to
the miniaturized MP optical interconnect system of the present invention so
that the fibers mounted in the mated ferrules 30,30' are rectilinear with
the alignment members 140,141 of the alignment sleeve. FIG. 10 discloses a
side view of the alignment means of the present invention as 5 shown in
FIG. 6. The alignment sleeve 130 includes spring clip 150 having arms 152,
including hook portion I53 which supports alignment member I40. The hook
portion 153 protrudes through window 190 of the alignment sleeve 130. The
alignment sleeve assembly 130 includes spring clips 150a and 150b and
integral hook arms 153 for retaining the alignment members 140. The hook
arms 153 form resilient members to 10 hold the alignment members 140 in an
abutting position to the sleeve section. The hook 



arms 153 also hold the two alignment members 140 and the split alignment
sleeve in relative position. FIG. 11 is a perspective, partially cut-away
view of an alternate embodiment of a receptacle of the present invention.
The first receptacle half 200 includes an outer 15 housing 260 having inner
receptacle 202 mounted therein. The outer housing 260 includes mounting
flanges 266 for attaching the receptacle 200 to a corresponding receptacle
as shown in FIG. 13. Mounted in the inner receptacle 200 is an alignment s
means including an alignment assembly having a single alignment sleeve 230.
Mounted within the alignment sleeve 230 are alignment members 240,241. The
alignment 20 assembly prevents the transmission of misaligning forces
between two interconnected ferrules. The alignment means and alignment
sleeve 230 receive an MP optical connector 5 (FIG. 5) which is inserted
through the first opening 225 of the first receptacle half 200. It is noted
that FIG. 5 is a view taken from the first opening of an alternate
receptacle embodiment. The alignment assembly of FIG. I 1 includes an
alignment 25 sleeve 230 that is split at joint 235 which abuts a boss 226
which is integrally molded with the housing 220 of the inner receptacle
202. The alignment sleeve 230 operates with the alignment members 240,241
as discussed above, for FIG. 5, in order to align a female of an MP
connector received therein from the first opening 225. The alignment sleeve
230 of FIG. 11 has the alignment members 240,241 mounted therein via formed
30 cut-outs 254 which are formed integrally with the alignment sleeve 230
and hold the alignment members 240,24I within the alignment sleeve 230.
Upon insertion of an MP 21   ~ 8 sE~ zoo2 connector through the first
opening 225 of the first receptacle half 200, the plug body of the MP
connector is engaged by latches 210,211 and simultaneously, the ferrule of
the MP connector will be inserted within the alignment sleeve 230. In the
alternate embodiment of FIG. 11, only a single alignment sleeve 230 is
mounted in a receptacle 5 assembly of the first receptacle half 200 and
another receptacle half. However, the alignment members 240,241 protrude
from the alignment sleeve 230 beyond the end of the mounting flange 266
face, or second end 272, in order to align the alignment sleeve 230 with a
corresponding receptacle half to be attached thereto. The receptacle
assembly shown in FIG. 8 is configured to receive two MP optical connectors
having the 10 form factor described in the present invention from each end
of the receptacle and mated therein. The alternate embodiment of the f rst
receptacle half 200 shown in FIG. 11 allows for the coupling of multiple
fiber optical connectors having differing form factors. The MP optical
connector of the present invention has a ferrule having a different
orientation and plug body than previous mufti-fiber connectors known in the
art. 15 However, the MP optical connector of the present invention may
include twelve optical fibers which are on standard spacings of 250 microns
which correspond to the spacings of the optical fibers of other previously
lrnown multiple fiber optical connectors. Therefore, the first receptacle
half 200 may receive an MP optical connector as disclosed in the present
invention and a corresponding second receptacle half 300 (FIG. 13) may 20
be mounted to the first receptacle half 200 for receiving an alternate
connector having a differing form factor. The alignment members 240,241 of
the first receptacle half 200 will aid in the alignment of a second fiber
optic connector to the end face of the ferrule of the MP fiber optic
connector mounted in the first receptacle half 200 and allow for the
efficient transmission of light waves therebetween. 25 Turning to FIG. 12,
a top plan cut-away view of FIG. 11 is shown taken at line 12-12. The first
receptacle half 200 includes the outer housing 260 and mounted therein the
inner receptacle 202 having mounted therein the alignment sleeve 230 having
alignment members 240,241. Latches 210,211 are integrally molded with the
inner receptacle 202 and formed to receive and latch an MP optical
connector inserted through 30 the first opening 225 of the first receptacle
half 200. The first receptacle half 200 shown in FIG. 12 is shown in its
orientation prior to assembly to a corresponding receptacle half. 22   8
SEP 2002 Turning to FIG. 13, a receptacle assembly is shown having the
first receptacle half 200 mounted to a second receptacle half 300. The
first receptacle half 200 is the same receptacle shown in FIGS. 11 and 12
and receives an MP optical connector of the present invention through the
first opening 225. The second receptacle half 300 may 



5 have any orientation which allows for the reception of an optical
connector for mating with an MP optical connector mounted in the first
receptacle half 200. In the embodiment shown in FIG. 13, the second
receptacle half 300 is oriented for receiving an MTP optical connector or
MT ferrule such as that manufactured by U.S. ConecTM. However, other second
receptacles halves 300 may provide for reception of such optical 10
connectors, including a MACIITM connector manufactured by Berg Electronics,
Tnc. or any other fiber optic connectors. The alignment members 240,241
protrude from the first receptacle half 200 into the cavity 328 of the
second receptacle half 300 and provide for the alignment of a corresponding
second connector to the MP optical connector mounted within the first
receptacle half 200. For example, an MTP optical connector may be 15
inserted through the second opening 326 of the second receptacle half 300
and the ferrule of the MTP connector will be guided by the alignment
members 240,241 in order to mate the end faces of the MTP ferrule to the
end face of the MP connector ferrule mounted within the first receptacle
half 200. For example, the alignment members 240,241 may be inserted in
bores at the sides of the MTP ferrule which is fiducially oriented to the
20 grooves in which the optical fibers are mounted. In an alternate
embodiment, the alignment members 140,141 may be received by grooves formed
in the edges of the ferrule inserted within the second receptacle half 300
in order to provide alignment of the second ferrule to the first ferrule of
the first receptacle half 200. Such a receptacle assembly 200,300 allows
for the coupling of optical connectors having differing form 25 factors.
Therefore, it may be understood that the present invention provides for the
alignment means of the pair of receptacle halves 200,300 having alignment
members 240,24l mounted in the alignment sleeve 230 that provide for the
precise alignment of the optical fibers of a first connector mounted in the
first receptacle half 200 and a second connector mounted in the second
receptacle half 300 in order to provide the 30 transmission of light waves
with a low transmission loss. With fiu~ther reference to FIG. 11, the
alignment means encompassed by this 23   ~ 8 SEP 2002 invention may be
provided for by engaging two connectors within the aforementioned
receptacle, where one connector includes guide members 240 and 241 that
protrude from its end face and optically align the opposing connector. The
guide members 240, 241 may be in the form of uniform pins that extend into
the first receptacle half 200 with the 5 insertion of the second connector.
More generally, the invention encompasses alignment means that provide for
the opposing connectors within the receptacle to align one another, such
that the optical fibers of the first connector mounted in the first
receptacle half 200 are precisely aligned with the optical fibers of the
second connector mounted in the second receptacle half 300. 10 In
accordance with the aforementioned description, FIG. 14 shows in more
detail a preferred assembly where an MP and MTP connector 470 and 370 align
one another within a receptacle 500. The receptacle 500 contains a first
receptacle half 400 for engaging the MP connector 470, and a second
receptacle half 300 for engaging the MTP connector 370. The MP connector
470, or similar styled connector therein, inserts within 15 the first
receptacle half 400 via an opening 42S. Upon insertion of an MP connector
470 through the first opening 425, the plug body of the MP connector 470 is
engaged by a plurality of latches 410, 411. The latches 410, 411 are
integrally molded to receive and latch the MP connector 470 as it is
inserted through the first opening 425. A polarized member 419 engages an
accompanying receptacle slot 421 to ensure proper alignment 20 of the MP
connector within the first receptacle half 400. The ferrule 430 may then be
positioned within a cavity 428 of the first receptacle half 400 to oppose
the second receptacle half 300 for engagement with a second connector. As
with previous embodiments, the MTP connector 370, or similar connector
therein, inserts into the second receptacle half 300 via opening 326. The
MTP connector 25 370 has an MT ferrule end face 381 that includes a pair of
guide pins 440a, 440b that oppose each other along its longer axis. The
guide pins 440a, 440b extend from the MT ferrule end face 381 to engage a
MP ferrule 430. In accordance with all embodiments encompassed in this
invention, the MP ferrule 430 may be precisely dimensioned to engage the
receptacle 500 and alignment means thereof. Accordingly, in this preferred
30 embodiment, the MP ferrule 430 may provide for a pair of beveled edges
435 that are precisely located to engage the guide pins 440a, 440b which
extend into the first 24   ~ B SEP ?p~~ receptacle half 400 upon insertion
of the MTP connector 370 in the second receptacle half 300. Thus, in this
configuration, the guide pins 440a, 440b that extend from the MT ferrule
end face 381 are used to align the respective MP and MTP connector 470 and
370 within the receptacle 500. Consequently, the use of guide pins 440a,
440b in conjunction 



5 with corresponding beveled edges 435 substitutes for the alignment sleeve
mentioned in previous embodiments, as the two connectors engage to
adequately align one another. With reference to FIGS. 15a and 15b, the
first and second receptacle half 400 and 300 have differing cross-sections
and form factors to accommodate the respective connectors. FIGS. 15a and
15b show the respective cross-sections of the second 10 receptacle half 300
and first receptacle half 400 used to interconnect the MTP and MP connector
370 and 480 respectively. For the first receptacle half 400, a pair of
opposing rectangular buffers 489 and 491 position longitudinally within the
rectangular opening 425 to engage corresponding contours of the MP
connector 470. Similarly, opening 326 of the second receptacle half 300 is
oval to accommodate MTP connector 370, with walls 15 389 and 391 engaging
corresponding contours on the MTP connector 370. It should be apparent to
one skilled in the art that the embodiments described herein are not
limited to the specific connector design mentioned above or elsewhere in
this application. As previously mentioned, the connectors employed with the
previous embodiments, and elsewhere as described in this application, may
include Mechanically 20 Transferable (hereinafter "MT") ferrule connector
designs. Under the known art, MT connector design may include MTP, mini-MT,
MT-RJ, MTO-MTP, MPO, and a11 other embodiments descending there&om.
Additionally, the connectors employed with this application may include
MACH connectors. Thus, the females and receptacles described with this
invention may just as easily be employed with connectors and receptacles of
25 variable styles and designs, including MT and MACII style connectors.
With reference to FIG. 16, still another alternative embodiment is shown in
a proximal perspective comprising a bottom ferrule half 331 that combines
with a top ferrule half 332 ( FIG. 18) to form a complete ferrule 330 (FIG.
18). For purposes of this disclosure, the ferrule 330 will be referenced in
conjunction with the MP connector 470 30 mentioned above, although other
connectors known in the art may be equally employed. The femzle 330 may be
discussed relative to proximal and distal sides 391 and 392 of the 25   ~ 8
SEP ?~~1 juxtaposed bottom and top ferrule halves 331 and 332 (shown in
FIG. 18) respectively. In this embodiment, as shown in FIG. 16, the bottom
ferule half 331 has a bottom front portion 3S3 with a first major surface
341 that includes a set of bottom V-grooves 336. The bottom V-grooves 336
extend axially along the first major surface 341 in a direction 5 normal to
a front end face 340a, where the axial direction is defined herein to be
the direction of insertion for the ferrule 330 into the receptacle
(represented by numeral 500 in FIG. 14). An upward wall 380 protrudes from
the first major surface 341 and spans at or near the proximal side 39l .
The upward wall 380 includes a proximal side surface 3 64 that runs along
the proximal side 3 91, herein defined to include surfaces that extend 10
orthogonal or in a bisecting direction to the first major surface 341. The
upward wall 380 has a first outer surface 385, that includes the proximal
side surface 364, and a first interior surface 383 (shown in FIG. 17). The
first outer surface 385 and the proximal side surface 364 form a first
continuous beveled edge 335a that runs axially along the first major
surface 341. The first beveled edge 335a may be defined-in-part by a
maximum 15 deflection line 303a. Thus, the entire first beveled edge 335a
of this embodiment is contained within the bottom ferrule half 331 as a
unitary feature. With further reference to FIG. 16, a lower rear body 351
integrally adjoins the bottom front portion 353. An incline 381 accesses
the first major surface 341 to a recess 358 for receiving a flat ribbon
cable therein and contained within the lower rear body 20 351. A base 357
surrounds the recess 358 and includes a bottom mating wall 359 and bottom
mating slot 361 that oppose each other. FIG. 17 shows a reverse side
perspective of the bottom female half 331 included in this invention. A
bottom cut-out 378 mirroring the contours of the upward wall 380 adjoins
the distal side 392. The bottom V-grooves 336 span axially along the first
major 25 surface 341 on the bottom front portion 353. The upward wall 380
extends across the proximal side 391 (FIG. 16) of the ferrule 330. The
first outer surface 385 integrally joins a continuous beveled edge 335a,
such that the entire beveled edge 335a is contained within the bottom
ferrule half 331. The incline 381 accesses the first major surface 341 and
recess 358 contained within the lower rear body 35I. The base 357 is
included 30 within the lower rear body 351, with the mating wall 359 and
the bottom mating slot 361 extending upwards at opposite ends of the base
357. 26   ~ 8 SEP ?~~?? 



With reference to FIG. 18, a top ferrule half 332 is illustrated joining
with bottom ferrule half 331 to form the ferrule 330. The top ferrule half
332 has a top front portion 372 containing a second major surface 342 with
a set of top V-grooves 343 that precisely aligns across the first major
surface 341 (FIG. 16) and the corresponding bottom V 5 grooves 336 to
orthogonally abut the front end face 340b. The top ferrule half 332
includes a downward wall 390 that spans the second major surface 342
axially along the distal side 392 in similar fashion to the upward wall 380
along the proximal side 391. Likewise, the downward wall 390 includes a
distal side surface 374 that runs or otherwise extends adjacent to the
distal surface 391 in an orthogonal or bisecting direction to the 10 second
major surface 342. The downward wall 390 extends from the second major
surface 342 and distal side surface 374 in alignment towards the bottom
cut-out 378 (FIG. 17). As with the bottom half 331, the downward wall 390
has a second outer surface 395 that includes the distal side surface 374. A
second beveled edge 335b is formed by the second outer surface ~ 395 and
the distal side surface 374, and is further IS defined in-part by a maximum
deflected line 303b. As with the first beveled edge 335a, and in accordance
with other beveled edges not explicitly mentioned, the second beveled edge
335b is contained entirely within the corresponding top ferrule half 332.
The downward wall 390 fiu~ther includes second interior surface 393 that
extends towards the first major surface 341. In similar fashion, the top
ferrule half 332 contains a top cut-out 20 377 that accommodates the
contours of the upward wall 380 at the proximal side 391. As shown in FIG.
18, the two ferrule halves 331 and 332 are hermaphroditic and may be made
from the same mold. The hermaphroditic feature allows the optical fibers to
be inserted in V-grooves 336 and 343 on opposing ferrule halves 331 and 332
in a manner that allows the ferrule halves to precisely align over one
another. In this way, the femzle 25 design provides for precise alignment
of the ferrule halves at a very low cost to the assembly process. FIG. 18
fiuther illustrates an upper rear body 37S that integrally adjoins the top
front portion 372, and includes an upper base (not shown) and upper recess
(not shown) corresponding to features of the lower rear body 351. The upper
peripheral base has a 30 top mating wall 371 and top mating slot (not
shown) which oppose each other. 27   1 ~ ~~P 2002 With further reference to
FIG. 18, the termination of the femtle 330 may as a final step require the
parallel arrays of fibers 50 (shown in FIG. 1) contained within cable 60
(shown in FIG. 1) to be inserted through the lower rear body 351 and
received by recess 358. The bottom and/or top V-grooves 336 and 343
initially accommodate individual 5 optical fibers as they are inserted via
cable 60 through the lower rear body 3 S 1. While similar embodiments may
have 2, 4, 6, 8 or 10 or more fibers according to standard mufti-fiber
cable arrangements, the ferrules of this embodiment incorporates 12 fibers
spaced either ZSO,um apart in the individual bottom V-grooves 336. Once the
optical fibers are inserted and received by V-grooves of either ferrule 10
half, adhesive or bonding agents may be applied between the first and
second major surfaces 341 or 342 to secure the optic fibers. The ferrule
330 may then be formed by joining the bottom ferrule half 331 with the top
ferrule half 332. When the two ferrule halves 331 and 332 are joined, the
upward wall 380 of the bottom ferrule half 331 engages the top cut-out 377
of the top ferrule half 332. Likewise, the downward wall 390 15 engages the
bottom cut-out 378 (shown in FIG. 17) of the bottom ferrule half 331. When
the top and bottom ferrule halves 331 and 332 are joined, the first and
second vertical walls 380 and 390 form longitudinally aligned borders at
the proximal and distal side 391 and 392 of the ferrule 330. Similarly, the
top mating wall 371 and top mating slot (not shown) align to engage the
bottom mating slot 359 and bottom mating wall 361 20 respectively. In this
way, the optic fibers exposed within the ferrule 330 are protected from
peripheral exposure upon application of the adhesives. One limitation of
the prior art is that the joining of the bottom and top ferrule halves 331
and 332 causes adhesive fluids to seep through the sides and periphery of
the ferrule 330 and into the beveled edges 335a and 335b. The presence of
adhesives along 25 the beveled edge 335a and 335b can cause the engaging
alignment members disclosed herein to misalign the MP connector 470 when
interfaced with another connector or optical receptacle. In this
embodiment, when the bottom and top ferrule halves 331 and 332 are
juxtaposed into female 330, the upward and downward vertical walls 380 and
390 prevent seepage of adhesive liquids onto the proximal and/or distal
side surface 364 and 30 374 and corresponding beveled edge 335a and 335b.
As such, the embodiment achieves a critical advantage over the known prior
art, in that the top and bottom ferrule half 331 



28   8 SEA' ~0~~ and 332 may be joined by liquid adhesives without the
adhesive dripping or interfering with the beveled edges 335a and/or 335b.
Therefore, the beveled edges 335 are continuous, without imperfections or
misalignments that may result from the application of adhesives or joining
of the bottom and top ferrule halves. Moreover, the beveled 5 edges 335a
and 335b are not prone to severing or cracking, which may occur with
individual beveled edges that are formed by joining two ferrule halves.
Rather, the beveled edges 335a and 335b of this embodiment share the
stxength and rigidity of the respective ferrule halves 331 and 332, as they
are integrated features therein. The advantages of this invention ensure
that the ferrule 330 within the MP 10 connector 470, or other connector not
mentioned herein, may be assembled in the f eld to engage an optical
receptacle and precisely align with an opposing connector of a same or
differing form factor. The exact dimensions and design of the ferrules 330
containing the beveled edges 335a and 335b may be dictated by various
factors, including the alignment members being employed. However, the
dimensions and design of the ferrule 15 330 and corresponding beveled edges
335a and 335b may be efficiently implemented during the manufacturing
process. Thus, the MP connector 470 or other connector incorporating the
ferrule of this invention, may employ beveled edges 335 that are spaced to
accommodate guide pins protruding from the MTP connector when the two
connectors are mated within a receptacle, as disclosed herein with
receptacle 500. In accordance 20 with other disclosures herein, the MTP
connector may have a pair of guide members 440a and 440b (as shown in FIG.
14) that protrude firom the ferrule end face 381 (FIG. 14) or other surface
inserted within the second half of the optical receptacle 300 (FIG. 14).
The guide members 440a and 440b precisely engage the beveled edges 335a and
335b of the ferrule 330 upon its insertion in the first receptacle half
400. The precise 25 engagement between the beveled edges 335a and 335b and
the guide members 440a and 440b provide the necessary alignment forces that
allow the two connectors to optically connect and transmit light waves with
little transmission loss. Thus, in this particular arrangement, the need
for alignment sleeves (as shown in FIG. 11) or equivalents is removed, as
the engagement of the opposing ferrules effectuates adequate alignment 30
forces. In accordance with previous disclosures in this application, it
should be apparent 29   ~ s scP 2002 to one skilled in the art that the
ferrule of this embodiment may be incorporated within other styled
connectors not explicitly described herein, including MT or MAC II style
connectors. Likewise, the ferrule encompassed by this embodiment may be
designed to engage other MT or MACH connectors within a suitable
receptacle. As such, the ferrule 5 of this embodiment may also be
specifically designed to mate with opposing ferrules and/or receptacles
which include alignment members, guide pins, or other alignment means
described herein that incorporate elements of variable dimensions. With
further reference to FIG. I8, another readily apparent advantage of this
invention is that the ferrule 330 is conducive to precision manufacturing.
The ferrule 330 10 is preferably formed from precision molding techniques
known in the art. In accordance with previous descriptions herein of the
preferred precision molding technique, the master template may be formed of
silicon by etching the desired number of V-grooves along the
crystallographic planes of the silicon block and with the desired spacing.
Similarly, the entire beveled edge 335 is formed simultaneously in the
silicon by etching 15 a deep groove in the respective ferule half 331 or
332. The novel features of the ferrule 330 may be efficiently manufactured
with the ferrule half by providing for the upward wall 380 in the mold
insert. The formation of one vertically aligned wall 380, 390 may s be used
to serve as a precise mold for the cut-out 377, 378, just as the cut-out
may be used as a mold for the vertically aligned walls. Moreover, the
formation of the bottom 20 ferrule half 331 is also preferably an exact
replica of the top ferrule half 332. Thus, the invention may provide for a
symmetrical ferrule 330, where the formation of each ferrule half is
simplified and hermaphroditic as either bottom or top half 331 or 332 of
the ferrule 330. As such, the ferrule of this embodiment may be more
efficiently and precisely molded than other ferrules known in the art. The
master template may then 25 comprise one ferrule half which may be plated
with materials such as nickel to form a mold insert in which the female
halves 331 and/or 332 may be injection molded. Other molding techniques
such as compression molding or transfer molding are comparatively
inefficient and produce less favorable results. It should be readily
apparent to one skilled in the art that other manufacturing 30 techniques
may be employed to produce the ferrule of this invention. Alternative 



manufacturing techniques may include etching a11 or selected features of
the invention 30   1 8 SEP 2001 directly on individual ferrules. Still
further, the ferrule 330 may be manufactured from precision machining
techniques known in the art, such as chemical or diamond machining. The
ferrules and other components of the present invention should be molded 5
from materials that allow for small dimensional tolerances. Suitable
materials should have low shrinkage factors such that the dimensions
provided from the mold are maintained throughout the molded article upon
cooling. Dimensional inaccuracies may occur during cooling of the selected
polymer, where rate of cooling is unevenly distributed throughout the
material. Non-uniform cooling rates result in microfine 10 changes in the
density of the material, which generates inner stress that affects the
dimensionality of the material. Moreover, excessive internal dimensional
stress has been found to result in warpage. Furthermore, warpage may cause
axial misalignment of the optic fibers in the ferrules and cables, thereby
resulting in transmission loss. In accordance with these principals, one
preferred embodiment of this invention 15 incorporates liquid crystalline
polymers that may be employed to form resin compositions with low mold
shrinkage factors. Accordingly, such materials have dimensional tolerances
that negligibly affect molded article in fiber optic applications,
including mufti-mode optic transmissions. Examples of suitable liquid
crystalline polymers for this application include Vectra, manufactured by
Tacoma . 20 However, certain fiber optic applications require extremely low
dimensional tolerances for molding ferrules and optical receptacles.
Specifically, extremely low dimensional tolerances are required for molded
components employed with single-mode fiber optic transmission, which
require precision alignment and connection between ferrules. Accordingly,
in another embodiment of the invention, the female comprise resin 25
material that is enhanced by providing shrinkage factors that result in
extremely precise dimensional molding. The desired shrinkage factor may be
produced by employment of materials exhibiting low anisotropy or isotropic
properties. The anisotropy may be expressed in terms of any physical
property, including physical relationships derived from stress-strain
relationships such as rigidity or bulk, mold shrinkage factor, coefficient
30 of linear expansion or preferably the flexural modulus. The anisotropic
properties may quantitatively be expressed in terms of a ratio where the
physical property is measured 31   ~ 8 ~~P ?~~2 relative to a first
direction corresponding to the direction resin flow upon inj ection molding
versus a second direction perpendicular to the first. For this preferred
embodiment, the anisotropy of the material should preferably not exceed
1.5. Resin material exhibiting the aforementioned characteristics include
thermoplastic 5 ~ compositions with low anisotropic properties. Suitable
compositions of thermoplastic resins with low anisotropy include resins
such as ULTEM, manufactured by GE. It should be understood that various
changes and modifications to the presently preferred embodiments described
herein will be apparent to those skilled in the art. Such changes and
modifications may be made without departing firom the spirit and scope of
10 the present invention and without diminishing its attendant advantages.
It is, therefore, intended that such changes and modifications be covered
by the appended claims. 32   ~ 8 SFr ~nn~ ~~ 99055 T~ ~~'S I 4 ~~ C 2000
what is alsimod is: 1. An optical rexptaclc assembly comprising. 



an optical receptacle including a &~st and second heir a fast aonnactor
incIudmg a lust feonile) the first female including at least one bcvcled
edgc, said first oo>ma~or received in said brstlralfof said optical
mooptacle; a second connector including a second ferrule, the second female
including at least one hole, said accord connector rectlved in said seoo~ad
half of said optical receptacle; and an aligruneAt mamba rcccivod. by said
hole of said second feaule and mated with said beveled cdgc of said .first
female in order to align the first fertuuie to the second fenvle. 2. The
optical raocptacle asstmbly of claim 1 wherein the alig~t member is a pin
mounted within the optical rxeptecle assembly. 3. 'The optical receptacle
assaombly of claim 2, whereon the first and second femrles reoeivc s
pluuality of optical fibers. 4. The optical receptacle asaambly of claim 2,
wbetain the Frst half of the optical receptacle has a &at form facaor. 5.
The optical receptacle assembly of claim 4, arhecein the second half of the
optical receptacle has a soooad form factor. 6. The optical receptacle
assembly of claim 5, wherein the 5rat form factor provides for a MP style
optical connector. 7- The optical rcceptacla assembly of claim 5, wherein
the se~eot~d finrm factor provides for a M? style optical connector_ 33
.,,",. r~.. ~'~g g / p ~ ~ 8 sE~ z~~~ ~T6 ~~-~.~ . ~ ~ ~u~ ZQao 8. The
optical receptacle assemnbly of claim 7, whoream the first form factor
provides for the MP style confloctor) acct the second form faddy pmvidea
for the MTP stylo connector. 9. The optical receptacle assembly of claim 5)
whcrom the first form factor provides for a MACH style eonnxtor and tha
sooo~l form fsctorprovides for a MT style co~mector. lU. The optical
receptacle assembly of claiat p) wherein the first forte factor ptonrides
for the MACH style connector and the aecor~d form factoar provides for a
M1Y style connector. l I. The optical receptacle assembly of claim 6,
whetain the first form factor pravidas roar the MP style connector and the
socoeid form factor provides far a MTP style connector. I2. The optical
receptacle assembly of claim 4, wherein the optical raxptacle includes a
plurality of latches int~rated within send feat half fat lat~ug said first
cannectar. I3. The optical receptacle a9setnbly of claim 6) wh~ehi the
optical reccp;acle further comprises a receptacle slot for engaging a
potariszng member of said first coturxtor. 14. Tha optical receptacle
assttnbly Of claim 13, wherciu tlto optical receptacle inciudes a plurality
of latches integrated within said second half for latching said second
oorrnector. 15. An optical receptacle assembly comprising: 34 ~^~~~5 :~   ~
8 sEP zo~z I 4 JUG, Z000 an optical receptacle including a first and second
roceptaclc half 



a first connector including a 5rst fettulc, the first fenvle including a
baweiad edge, said first ferrule being msertod into said fast txeptxie
half; a second camnector including a second frmtle, the second ferrule
having an end face uosettod imo said second rccepteck half and a pair of
guide members that engage the tnd thcce of esid second featnle sad . egage
said beveled edgy of said 5z51 ferule is order to align the feat f~xnrle bo
the sacond ferruilo. 16. The optical receptacle ass~bly of claim 15,
wherein the pair of guide members are mounted within the optical receptacle
aseanbly. 17. The optical receptacle assembly of claim 16) wherein the
first and second conneeto~ts reocives a plurality of optic fibers. 1 S. Tho
optical receptacle assanbly of ctai~ 17, wherein acid first nxepteek half
has g fast form factor. 19. The optical receptacle assembly of claim 18,
wherein said socond rxeptacle half bas a second form factor. 20. The
optical receptacle assembly of claim 19, wha~in said fQSt form factor
conforms to a MP style cotutdetor. 21. The optical receptacle assembly of
ctahti 20, whaeein said second farm fac6nr conforms to a MT style
connector. 22_ 'f6e optical receptsclc assembly of claim 21, wherein the
first form factor conforms to the NIp style connector and the second
connector confiorms to tho M'TP style connector. 35   ? 8 SEP 2002 r,
#~~_l~l~ ~ 9 l 0 5 5 7 ~ .~:~; ~,~.~ x ~ JAIL 200' 23. The optical
receptacle assembly of claim 19, wherein the fast form factor conforms to a
MACIt style cont~octor. 24. T6c optical receptacle assembly of claim 23,
wl;erein the fast fo factor provides for a MACH style crnmector and the
eocomd fomn facto~prnvid~ for aMT style conaoctor. 25. The optical
rooeptecle ararmbly ofclaim 19) wherein the second form factor conforms to
a MACH style connector) 26. The optical roccptacle asscmb~y of elairo 15)
wherein said guide member is an alig~tnent pin extending from the end fact
of said second ferrule. 27. A fiber optical ferrule having a proximal 4nd
distal side, the ferrule comprising: a femtle ~tst half containing a fast
front portion having a first major surface for receiving a piwality
icdividw~l optical fibem; a fast vertically aligned wall protruding beyond
the first major surt~ce and along the proximal side; a fast beveled edge at
the proximal side; and a feat cut-out running along said distal side. 28.
The fiber optical ferrule of claim 27, rwhe<eia said first cutout includes
dimensions appmximatdy equal to dimensions of the first vertically aligned
wall. 29. The 66er optics! fenvle of claim 28, further comprising: a
ferrule second half aligninE over said fcmrle fast half said ferrule second
half containing a second front portion having a second major smfa,ce for
receiving a phuality individual optical 5beis; a second vertically aligned
wall protruding beyond the second major surface 



36 r a,:N: j~:r ,~':T   _ ~ 8 SEP 200? ~~.~~ ~~r~55 ~ $ Z ~ JUI. 20~ 0
along said distal side; and a second beveled edge at the distal side. 30.
The fiber optical female of claim 29, wherein said first ferule half
ca~ains the fist cut-out along said distal side for receiving said second
vertically aligned wall. 3 t , The fiber optical fcrrutc of claim 30,
wherein the secvud fernrle half oo~ains the second cart-out along the
proximal side f~ r~eceiv~g said fast vea~ically aligned well. 32. The Hber
optical ferrule of claim 31, where said fast ferule half contains a
plurality of ~rst V-grooves for receivinE individual ap~tieal fibers. 33.
'the fiber optical ferule of claim 32, whaein said second fennile half
contains a pluQality of second V-grooves for receiving individual optical
fbers, where said second V-grooves oppose said first V-grooves. 34. The
5ber optical female of claim 33, whcreia said find and second 6cvelod odges
arc spaced to engage at least oar guide pin from a MT style connector. 35.
The fiber optical ferrule of clai~oa 33 wherein said $ber optical ferrule
has a form factor that conforms to a MT style conna~or. 36. The fiber
optical ftmllc of claim 33 whetedn the first ferrule half and the second
ferule half are hermaphroditic. 37. The fiber optical ferrule of claim 33,
wherein said first and second bevoled edges are spaced to engage at least
one guide pin from a MACH style comioctor. 37   ~ 8 SEP 2C~~ PC~rU'5 99 ~
C5 5 ~'6__ ,e .n-~~~f'~r _a~,~ J~J~. ~~00~ 38. 'lrhe fiber optical frnule
of claim 33) wherein said fibs optical ferrule bias a form factor that
conforms to a MACH style connector. 39. A fiber optical ferrule comprising:
a pair of mutually opposing feaule hstvcs joined to define in part a fiber
optical support region for roaviviag et ieaat one optical fibs one of said
ferrule halvrs including a vertically aliBaed wall protruding therefrom
towattls the other of said feaule halves at s first side; a fast bavclod
edge contained arithin one of said feaule halves at the fnst side; a end
verticaUy aligped wall included within one of said fe~rle halves amd
pmtruding thereiium towards the other of said fe~rula halves at a 9oeot~d
side; and a second beveled edge contsiaed within one of sad femtte halves
at the second side. d0. The fiber optical femtle of claim 39, wherein said
~St and ~oond beveled edges are spaced to receive a pair of guide pins. 41.
The fiber optical ferrule of claim 40, wherein the flit support region
contains a plurality of opposing Y-grooves for receiving individually a
plurality of optical fibers. 42. The f:bGr optical fenvles of claim 41)
wherein the fiber support region co~ntsin9 twelve opposing V-graooves. _
43. The fiber optical ferrule of claim 41) wherein the 5tst and second
beveled edges are spaced to engage at least orre guide pin from a 1V1T
style eoanxbor. 44. The fiber optical female of claim 41, wherein the first
and second beveled edges ors spaced to engage at least vne guide pin from a
MACIt style connector. 
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45. The fibs optical ferrule of claim 41, wherein said fiber optical
ferrule has a form fhctor that conforms to a MT style cod. 46. Tho fiber
optical ferinle of claim 41) wherein sand fibs optical ferrule has a form
fectox that confont~ to a MACH style connector. 47. Zhe 5ber optical ferule
of claim 39 wherein: the fibot optical ferule is formed of a resin
composition with an aaiaotropy of leas ttiaa 1.5) where said resin
composition cansista of at least one reran solaced from the gxourp
ooosistiug of polyetitamides, pdlyelhersulfones, arad epoxy reshrs. 48. A
fiber optical ferrule comprising: a top 5enule half includits$ a from
portion having as upper major su~'ac~; a bottom fenvle half including a
front portion haying a lower major sraface; a plurality of V-g~oaves formed
the upper sad lower moor surfaces; an upward wall integrally foru~ed with
the fiont portion of the bottom famile half) the upwind wall a~dally
bard,aing the front portion of the bottom fends half at a proximal side)
end the upward wall protruding vertically beyond tho lower major a dawaward
wall integrally formed with the fhont portion of the top femrle half the
downward wall axially bot~rxn~g the front portion of the top ~tulc half at
a distal side and the downward wall protruding vertically beyond the upper
major a fast cut-out formed in the bottom ferrule half which axially
borders the front portian of the bottom ferrule half at the distal side,
wherein the first cut-nut receives the downward wall; a second cut-nut
formod in the top femile half which axially borders the final portion of
the top ferrule half at the proximal side, wherein the second cut-out
receives the upward wall; 39 QED ~T   .. ~ 8 SEP 200 PCTNS 9905576 -~,~~I ~
J U L 2000 a first beveled edge formed in the upward wall and axially
exte~g along the front ponion of the bottom female half; and .a second
beveled edge formed in the downward waU sad axially a~bendiug along the
front portion oftha top ferule half. 49. The fiber optical faocule of claim
4B, whey said front portion recdves twelve optical fibers. 50. The fiber
optical ferrule of claim 49, wherein said tib~er optical faavk has a form
factor fiat conforms to a MT style connector. 51. The f ber optical feciulo
of claim 48, wheaein said $ber optical fetznle conforms too a MAQI style
connector, 52. ~'he $ber optical fatale of claim 51, wbea~in the fixat and
second beveled edges are spaced to reoaive a pair of guide pins. S3. The
fiber optical ferule of claim 52, vrherein the first and second beveled
edges are spaced apart to tncdve the pair of guide pins padruding from a MT
style connector. S4. The fiber apbical female of claim 52, wherein the
first and second beveled edges are spaced apart to receive the pair of
guide pins protn~ing frnm a MAC>'~ style wnneetor. 



55. The ffber optical ferule of claim a8, wherein the fiber optical ferule
is formed of a resin ooniposition with as anisotropy of less than 1.5)
where said resin composition consists of at least one resin selected $om
the group consisting of polyethermides, polyethersulfones, and epoxy
resins, 40 .a~i~'1~ ~ ~-%~ ." .: . . .. .   ~ 8 SEP 20 i~CTtU~ 9 9 ~ 4 5 5
'~ 6~. ~~I 4 (~UL 2000 s6. A method for assembling a fibs optical female
comprising the steps of providing a fast ferrule halfiach~ding a fast front
portion having a E~rst major surface and at least one Y-gnoave formed
tha~in) tax first front portion also having a fit vefically afigned wall at
x prwamal side, wherein the first vdrticalty aligned wall protrudes beyond
the first major surface and cxtend3 attially along the first front portion,
and wherein the Stet vcttically aligaod wall iec6~es a 5ast bw~oled edge at
the proximal side; placing at least one optical fiber within the V-g~oovey
providing a second fetntle half including a soco~ front portion haviag a
sxand moor stafaa, tfie se~oo~nd front poation also bava~g a sooottd
vertically al~ned wall at a distal side, whetan t1u serottd vertically
aligned waft psoltudas beyond the second major aurfax sad exteads axially
along the second :front portioa) and wherein the second vertically aligned
wall iacluding a seoor<d beveled odg~a at the disGaI side applying a
bonding ~oaataial to the optical Sba; and mating the inst major surfano to
ti~o x~cond majar sut~Ce wherein the first and second vertically aligned
wall p~eveat the bondi:tg mtatotiel from seeping into the zespective fast
aed second beveled edges. 57. The method of claim 56, including the steps
of providing the Brat femtle half with the first fmrrt partiom, wherein the
from portion also includes a first cut-out at the distal aide or receiving
the sxond vertically aligned wall; and providing the second ferrule half
with the second front potiion, wherein the second frntrt portion also
inclcvdes a second cut-out at theproximal aide for receiving the lyrst
vatic$Ily aiignad wall. 58. The method of claim 57) wherein the step
ofptaveding the second ferrule half . includes providing the second front
portion with a second major surfact that has at least one V-groove formed
therein for placement of at Ieast one optical fiber. 41 ..   - _ ~ v 8 SEP
200 -n - ~ _ : ~ zoo 59. The method of claim 56, wherein tha step of
appiyiag the botrdmg material ; to the optical fiber includes applying
bonding mateaial comprising anaerobic adhesives. 60. The method of claim
Sb, including iho additional step of curing the bom~di~g material. bl. 1'he
method of claim 60, including the additional step of oleaving add pvlishiug
the optical fibers within the cured fiber optical fextale. 62. The method
of oiaim 56, whaatt the Y-~mve is molded into tho fast major surface of the
fast fatale half. 63. The method of olaim 56, whereia the V-groove is
machined into the &st major surface of the firsk female half. b4. The
method of claim 56, wherein tha Y-groove is etched into the fast major
suifaca of the first feirulc half. 65. The method of cLrim 56) wherein the
fimt beveled edge is molded into the proximal side. 



66. Tire method of claim 56) wherein, the htst beveled edge is taachrttad
into the proximal side) 6?. The method of claim 56, wheroia. the first
beveled edge ie etched into the proximal side_ 42 -"-~'3~' ~7F~i i`s   ~ ~
s~~ za~r 68 . An optical connector comprising; a plug body including a
mating end and a cable entry end, the plug body includes an aperture
through the plug body extending from the mating end to the cable entry end,
and wherein the plug body is made of a polymer material, and wherein the
aperture has a generally rectangular' Shape; a ferrule having multiple
fibers and the ferrule mounted within the aperture of the plug body, the
ferrule being generally rectangular, and wherein the femlle is made of a
polymer material, aiad wherein the multiple fibers of the ferrule include
at least two optical fibers, and wherein the at least two optical fibers of
the femtle are substantially parallel to each other; a resilient member
mounted in the plug body far providing axial resiliency of the ferrule; a
polarizing member attached to at least one of the plug body and the
ferrule, and wherein the polarizing member is made of a polymer material; a
release sleeve slidingly mounted on the plug body, and wherein the release
sleeve is made of a polymer material, and wherein the release sleeve
includes a ribbed surface; and a rear holder connected to the plug body,
and wherein the resilient member is retained between the rear holder and
the plug body, and wherein in a latched position, the plug body engages a
locking projection of a latch arm upon applying a first force to the
optical connector, and wherein in an unlatched position, the plug body
disengages the locking projection of the latch arm upon applying a second
force to the release sleeve, and wherein 43   ~ 8 SEP 2Gu~ the optical
connector has a beveled edge and upon orientation of the optical connector
to the latched position the beveled edge aids in aligning the optical
connector in order to engage the locking projection of the latch arm. 6g,
An optical connector comprising: a plug body including a mating end and a
cable entry end, the plug body includes an apertuz~s through the plug body
extending from the mating end to the cable entry end, and wherein the plug
body is made of a polymer material, and wherein the aperture has a
generally rectangular shape; 



a fexrule having multiple Fbers and the ferrule mounted within the aperture
of the plug body, the ferrule being generally rectangular, and wherein the
ferrule is made of a polymer material, and wherein the multiple fibers of
the ferrule include at least two optical fibers, and wherein the at least
two optical fibers of the ferrule are substantially parallel to each other;
a resilient member mounted in the plug body far providing axial resiliency
of the ferrule; a polarizing member attached to at least one of the plug
body and the ferrule, and wherein the polarizing member is made of a
polymer material; a release sleeve slidingly mounted on the plug body, and
wherein the release sleeve is made of a polymer material) and wherein the
release sleeve includes a ribbed surface; and a rear holder connected to
the plug body, and wherein the resilient member is retained between the
rear holder and the plug body, and wherein 44   ~ 8 SEP ?~ n~ the optical
connector substantially dimensionally conforms to an SC style fiber optic
connector form factor profile and wherein the optical connector is
insertable within a rectangular shaped receptacle conforming substantially
to an SC style receptacle form factor, and wherein in a latched position,
the plug body engages a locking projection of a latch arm upon applying a
first force to the optical connector, and wherein in an unlatched position)
the plug body disengages the locking projection ofthe latch arm upon
applying a second force to the release sleeve. 7p , An optical connector
comprising: a plug body including a mating end and a cable entry end) the
plug body includes an aperture through the plug body extending from the
mating end to the cable entry end, and wherein the plug body is made of a
polymer material, and wherein the aperture has a generally rectangular
shape; a ferrule having multiple fibers and the ferrule mounted within the
aperture of the plug body, the ferrule being generally rectangular, and
wherein the ferrule is made of a polymer material, and wherein the multiple
fibers of the ferrule include at least two optical fibers, and wherein the
at least two optical fibers of the ferrule are substantially parallel to
tech other; a resilient member mounted in the plug body for providing axial
resiliency of the ferrule; a polarizing member attached to at Least one of
the plug body and the ferrule, and wherein the polarizing merx~ber is made
of a polymer material; 45  



~ 8 SEP 2C2 a release sleeve slidingly mounted on the plug body, and
wherein the release sleeve is made of a polymer material, and wherein flee
release sleeve includes a ribbed surface; and a rear holder connected to
the plug body, and wherein the resilient member is retained between the
rear holder and the plug body, and wherein the optical connector is
compatible with an SC style fiber optic receptacle form factor, and wherein
in a latched position) the plug body engages a locking projection of a
latch arm upon applying a first force to the optical connector, and wherein
in an unlatched position, the plug body disengages the locking projection
of the latch arm upon applying a second force to the release sleeve, 71, A
massive parallel optical interconnect system comprising: a) a plug
connector body including: a plug body including a mating end and a cable
entry end, the plug body includes an aperture through the plug body
extending from the mating end to the cable entry end, and wherein the plug
body is nnade of a polymer material, and wherein the apezture has a
generally rectangular shape, a ferrule having multiple fibers and the
femtle mounted within the aperture of the plug body, the ferrule being
generally rectangular) and wherein the ferrule is made of a polymer
material, and wherein the multiple fibers of the ferrule includes apt least
two optical fbers, and 46   ~ ~ SEP 20o1 wherein the at least two optical
fibers of the ferrule are substantially parallel to each other, a resilient
member mounted in the plug body for providing axial resiliency of the
feri'ule, a polarizing member attached to at least one of the plug body and
the ferrule, and wherein the polarizing member is made of a polymer
material, a release sleeve slidingly mounted on the plug body, ad wherein
the release sleeve is made o;f a polymer material, and wherein the release
sleeve includes a ribbed surface, and a rear holder connected to the plug
body) and wherein the resilient 



member is retained between the rear holder and the plug body, and wherein
the plug connector bas a beveled edge; and b) a receptacle for receiving
the plug connector body, and wherein the massive parallel interconnect
system further includes alignment members to aid in the engagement of the
plug connector body, and wherein in a latched position, the plug body
engages a locking projection of a latch arm upon applying a first foxes to
the plug connector body, and wherein in an unlatched position, the plug
body disengages the locking projection of the Iatch arm upon applying a
second force to the release sleeve. 47   ~ 8 SEP 2001 72 , An optical
connector comprising: a plug body including a mating end and a cable entry
end, the plug body includes an apertut'e through the plug body extending
from the mating end to the cable entry end, and wherein the plug body is
made of a polyrz~er material, and wherein the aperture has a generally
rectangular shape; a ferrule having multiple fibers and the fcnule mounted
within the aperture of the plug body, the ferrule being generally
rectangular, and wherein the ferrule is made of a polymer material, and
wherein the multiple fibers ofthe ferrule include at least two optical
fibers, and wherein the at least two optical fibers of the ferrule are
substantially parallel to each other; a resilient member mounted in the
plug body for providing axial resiliency of the ferrule; a polarizing
member attached to at least one of the plug body and the ferrule, and
wherein the polarizing member is made of a polymer material; a release
sleeve slidingly mounted on the plug body, and wherein the release sleeve
is made of a polymer material) &.nd wherein the release sleeve includes a
ribbed surface; and a rear holder connected to the plug body, the rear
holder having a strain relief portion, and wherein the resilient member is
retained between the rear holder and the plug body. 48 . . . . , . , . . ..
,. , ..,, (, , . . , . . ,. ,   ~ a SAP 2~,~~ 



73: An optical connector comprising. a plug body including a mating end and
a cable entry end, the plug body includes an aperture thxough the plug body
extending from the mating end to the cable entry end, and wherein the plug
body is made of a polymer material, and wherein the aperture has a
generally rectangular shape; a ferrule having multiple fibers and the
ferrule mounted within the aperture of the plug body, the ferrule being
generally rectangular, and wherein the ferrule is made of a polymer
material, and wherein the multiple fibers of the ferrule include at least
two optical fibers, and wherein the at least two optical fibers of the
fetyvle are substantiahy parallel to each other; a resilient member mounted
in the plug body for providing axial resiliency of the ferrule; a
polarizing member attached to at least one of the plug body and the
ferrule, and wherein the polarizing member is made of a polyrzter material;
a release sleeve slidingly mounted on the plug body, and wherein the
release sleeve is made of a polymer material, and wherein the release
sleeve includes a ribbed surface; and a rear holder connected to the plug
body) the rear holder having a strain relief portion, and wherein the
resilient member is retained between the rear holder and the plug body) and
wherein the optical connector dimensionally canforms to an SC style fiber
optic connector form factor profile. 49   1 8 SEP ?C^? 74. An optical
connector comprising: a plug body including d mating end and a cable entry
end, the plug body includes an aperture through the plug body extending
firom the mating end to the cable entry end, and wherein the plug body is
made of a polymer material, and wherein the aperture has a generally
rectangular shape; a ferrule having multiple fibers and the ferrule mounted
wiehin the aperture of the plug body, the ferrule being generally
rectangular, and wherein the ferrule is made of a polymer maternal, and
wherein the multiple fibers of tlae ferrule include at least two optical
fibers, and wherein the at least two optical fibers of the ferrule are
substantially parallel to each other, a resilient member mounted in the
plug body for providing axial resiliency of the ferrule; a polarizing
member attached to at least one of the plug body and the ferule, and 



wherein the polarizing member is made of a polymer material; a release
sleeve slidingly mounted an the plug body, and wherein the release sleeve
is made of a polymer material, and wherein the release sleeve includes a
ribbed surface; and a rear holder connected to the plug body, the rear
holder having a sirain relief portion, and wherein the resilient member is
retained between the rear holder end the plug body) and wherein the optical
connectar is compatible with an SC stylo fiber optic receptacle form
factor. 50   ~ 8 SAP 2002 75 , An optical connector comprising: a plug body
including a mating end and a cable entry end, the plug body includes an
aperture through the plug body extending from the mating end to the cable
entry end, and wherein the plug body is made of a polymer material; a
ferrule having rraultiple fibers and the ferrule mounted within the
aperture of the plug body, the ferrule having beveled edges, Grad wherein
the ferrule is made of a polymer material, and wherein the multiple fibers
of the ferrule include at least two optical fibers, and wherein the at
least two optical Fibers of the fert~ule are substantially parallel to each
other; a polarizing member attached to at least one of the plug body and
the ferrule, and wherein the polarizing member is made of a polymer
material; and a release sleeve slidingly mounted on the plug body, and
wherein the release sleeve is made of a polymer material. 76 , A massive
parallel optical interconnect system comprising: a) a plug connector body
including: a plug body including a mating end and a cable entry end, the
plug body includes an aperture through the plug body extending from the
mating end to the cable entry end, and wherein the plug body is made of a
polymer material, and wherein the aperture hes a generally rectangular
shape, a ferule having multiple fibers and the femile mounted within the
aperture of the plug body, the fezrule being generally rectangular, and 51
~ 8 SEP 2~J~ 



wherein the ferrule is made of a polymer material, and wherein the multiple
fibers of the ferrule include at least two optical l7bers, and wherein the
at least iwo optical fibers of the ferrule are substantially parallel to
each other, a resi lient member mounted in the plug body for providing
axial resiliency of the ferrule, a polarizing member attached to at least
one of the plug body and the ferrule, and wherein the polarizing member is
made of a polymer material, a release sleeve slidingly mounted on the plug
body, and wherein the release sleeve is made of a polymer material, and
wherein the release sleeve includes a ribbed surface, and a rear holder
connected to the plug body, the rear holder having a strain relief portion,
and wherein the resilient member is retained between the rear holder and
the plug body; and b) a mating member for mating with the plug connector
body, and wherein the massive parallel interconnect system further includes
alignment members. ~~ . A massive parallel optical connector comprising. a
plug body including a mating end which dimensionally conforms to an SC
style fiber optic connector form factor and including an aperture through
the plug body; and a ferrule having multiple fibers and the ferrule mounted
within the aperture, and wherein 52 . ._ __. , ,..,,..   1 g 5E~ 2ooz the
massive parallel optical connector mates with an S C style fiber optic form
factor compatible receptacje. 53
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