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wall form a substantially rectangelar enclosare. The back wall 38 may melude mounting
featares, such as key hole mounting slots 38 configwred for allowing fastening of the cabinet
18 o 3 wall surfiice.

10819} The cabinet may also have a patch panel wall 32 focated within the cabinet
for connecting fiber optic cable (108, 116 in FIG. 23 Such a pateh paned wall 32 may extend
between the top wall 268 and the bottom wall 28 and substmstially paralie! to the side wall 22,
The patch pancl wall 32 may divide the interior of the cabinet 1 into an mcoming chamber
34 and an extting chamber 36, therehy creating two surfaces, a first inconvnyg surface 32a and
a second exiting surface 32b. The cabinet 14 may have an arrangoment of slots 38, 40, 42, 44
11 the top wall 20 and the bottom wall 28 1o route fiber opiic cable info the incoming
chamber 34 and out of exiting chamber 36, Incoming fiber optic cables 108 from a cable
soures may enter the meonung chantber 34 through slot 38 and be wrotnated on the
mcomang surface 32a. In a bke manncry, fiher optic cable 16 terminaied on exiting surface
32b may be rouied out of the cabinet 16 through slot 44 1o active equipment, such as a server,

[0029]  The cabinet 10 may also be provided with a pair of slack management spools
146 that allow for spooling bulk incoming cables 108 while maintaming a minimum bend
radius in the cables. Further, stram relief brackets 116, 111 may be provided o anchor tics
132, 134 to the cabingt for bundling the fiber optical cable 108, 116 that enters and exits cach
chamber. Other arrangements of the parts of the cabinet 168, such as the cable slots and patch
panel wall are also possible.

{8021} The fiber optic wall mount cabinet 10 mav also wclude lockable first cover
46 and second cover 48 1o cover the incoming chamber 34 and exiting chamber 36,
respectively. The first cover 46 may be hingedly connected to the side wall 22 such that the
first cover 46 i perpendicular to the side wall 22 and substantially closes the incoming

chamber 34. The second cover 48 may be hingedly connected to the back wall 30, 1o form a
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second side wall 34 opposite o the side wall 22 when closed. and an exiting front wall 56
level with a closed first cover 46, when closex. When fully open, the second cover 48 may
enabic full access o the exiting chamber 36 from both the front and side of the cabinet 16,
The first cover 46 and second cover 48 may also inchsde keved locks 50 and handles 52,
focated preferably on the cuter edges of each cover, for providing security and accesaibility,
respectively, to the respective chambers 34, 36, In an alternative embodiment, cach cover
may be hingeless, completely removable, and eleasably scoured to the cabinet 1Y with snaps,
clips, or the ke, Other ammangements are also possible.

j0022] The patch panel wall 32 may include a number of renovable covers 126 that
cover openings in the wall that provide access between the chambers 34, 36, Upon removal
of an appropriste mumber of plates 120, an array 200 of interlocked connector adaptors 202,
204, 206 (shown m FIG. 3A and descrthod in greater dotad below) may be mstalled on the
wall 32, As discussed further below, the surfaces 32a, 32b of the pateh panel wall 32 may be
configrred to accept divect mounting of the adaptor asrays 200, The patch panel wall 32 omay
be configured along with the adaptor arravs 200 in a varicty of orientations. Inthe
representative embodiment of FIGS. | and 2, for example, two 3 X 6 adaptor arrays 288 are
shown fastoned to the wall 32, FIGS. 44 and 4B depiet 3 X 3 and 3 X 3 arrays respectively,
As wall be discussed further below, the connector adaptors may be used i a variety of
configurations, for example: as individual connector adaptors; interlocked, multi-member
single rows of connector adaptors; interlocked, multi-member single columns of connector
adaptors; or multi-row, pdg-colunm arrays of conmector adaptors; or any combination
thereof.

f0023] The fiber optic connector adaptor arrays 200, may serve as termination
points for incoming fiber optic cables 108, terminated by connectors 122, and exiting fiber

optic cables 116, terminated by connectors 6. To help separate and guide the cables, guide
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plates 124, 126 may also be provided on the wall 320 While the embodiments in the figures
and the discussion below are directed to connector adaptors for MPO type fiber optic
connectors, the mderlockable connector adaptors may be configured for any tvpe of fiber
optic connectors, such as, but not hinuted to, LC, FC, SC, ST, or MTP wvpes of fiber optic
comnectors. In addition, each of the adaptors in an array 200 may be configured to aceept the
same type of connectors, or, mdividual ones of the adaptors in an areay may be configured o
imdividually accept different types of connectors.

[0824]  The use of fiber aptic connector adaptor ayrays 208 on the patch panel wall
32 aliows for simplificd detachment and reattachment of fiber optic cables 108, 116, For
example, # a server is to be comnected to another cable, only a connection change s required.
At the ncomung surface 32a, a connector 122 with a first cable may be roemoved and replaced
by a connector 122 of a secomd cable. Unhike splicing which is a permanent connection, the
asc of fiber optic cables with connectars, along with the fiber optic connector adaptors of the
patch panel wall, mayv simplify the process of making connection changes.

[0025]  FIG. 3A depicts an embodiment of g 3 X 5 array 200 of connector adaptors
202, 204, 206 (shows i greater detas! i FIGE, 4A-4C), configured iy providing a
conneetion oricntation of sbout B with respeot to a pancl wall 32 when attached o the wall,
FIG. 3B depicts a 3 X 3 array 300 of connecctor adaptors 302, 304, 308 (shown in more detail
it FIGS. 5ASC) configured for providing & connection orientation of about 45% with respect
o a panel wall 32 when attached to the wall, The comnnector adaptors 202, 204, 206, 302,
304, 308, may be conflgred with essentially any angular confipuration 1o provide essentially
any connection orientation angle with respect fo the panel wall 32, The angular disposition
may be configured as a function of the contiguration of the cabinet 10, the location of the
cabinet, andfor the accessibility to the inside of the cabinet. As examples, the adaptors may

be configured to provide angular connection orlentations with respect 1o a panel wall of about
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207, abowt 257, about 307, about 2357, aboutd®_ gbowt 457, abawt30°, about 359, about 605,
about 653° gbout 707, about 757, about 80°, about 857, about 90°, or any angle between any of
the histed angles.

00261 As shown by the representative embodiments of FIGS 1-3, the densiwy of
fiber intercomection sites may be maximized by configuring the adaptors 20¢ to be disposed
side-by-sude i an miercounceted two dimensional or two directional array. In this manner,
the adaptors will be abutting one another in adjacent rows and adjacent columns, thereby
eliminating wasted space from between adiacent rows and adjacent columuns, and essentially
providing a maximum density of connection adaptors 200 for the available opening space in
the patch panel wall,

[06271  For 90° connection adaptors, there may be at least two types of adaptors as
shown i FIGS. 34 and 4A-4C, tabbed adaptors 202 and add-on adapiors 304, 2086, Tabbed
adaptors 202, as shown m FIG. 4A, may have a rectangular eross-section with a fop extenior
surface 2034, a bottom exterior surface 203b, and two side extertor surfaces 203¢ and 2834
connecting the top surface to the bottom swface. Top surface 2032 may have a b 213 for
attaching the tabbed adaptors to a panel wall 32 (FIGS. 1. 2) In an erbodiment, the tab 2158
may have an orifice 216 for receipt of 8 fastencer, such as a bolt or serew therethrough to
fasten the tab to the panel wall. In addition #o the tabbed adaptors 282, adaptors may also be
configured as add~on adaptors 284, 266 as shown in FIGS. 4B and 4C, that may be
mterconnected with the tabbed adaptors 202 or to others of the add-on adaptors. Inan
embodiment, there may be at least o tyvpes of add-on adaptors, single comnector adaptors
204 configured o provide a single cable connection, or maultiple connector adaptors 206 that
may be configured to provide at least two cable connections. In further embodiments,
muitiple connector adaptors 286 may be confimred o provide more than two cable

connections, and may be configured to provide three comnections, four connections, five
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conpoctions, six commctions, scven connections, cight connections, nie connections, ton
conncctions, of move connections dependig on the size of the cabinet 18, the size of the
openings info which the connectors fit, andfor the number of connections needed in the
cabinet.

028} In a sinular mwoamner as disoussed with reference to the add-on adaptors, while
not shown, tabbed adaptors 282 may also be condigured as mudtiple connector adaptors for
providing at least two cable conncctions.

[0829]  Add-on adaptors 204 may have a rectangular cross-section with top exterior
surface 205a, a bottom extorior swriace 205b, and two side exterior surfaces 205¢ and 205d
conneeting the top swrface fo the bottom surface. Similarly, add-on adaptors 206 may have a
rectangular cross-section with top exterior swriace 207a, a bottom exterior swiace 287b, and
two side exterior surfaces 207¢ and 287d connccting the top swface to the bottom surface.

{0036}  In an embodiment, the top surface 203a of adaptor 204 may be the same as
the top surfiice 207a of adaptor 266, and the bottom surface 208b of adaptor 204 may be the
same as the bottom surface 207h of adaptor 206, In addition, for add-on adaptors 204, 206,
the fop and bottom surfaces, 285a, 205h and 207a, 207b respectfully, may essentially be
symmeirically identical, and the sides may be symmetrically identical, such that upon rotation
of the adaptors along & longitudinal axis 208, the tops and bottoms ave mterchangeable, and
the teft and right sides are interchangeable.

{8031} FIGS. 4D and 4E depict an alternative embodiment of an adaptor array 200
i which all of the adapiors are configured and arranged so that kev slots 2581 {desornbed in
greater detaif below) within the adaptors are ahigned in the same divection. Fiber optic
connectors will then only fit into the adaptors in ong orientation for all of the adaptors. For
such an alignment, the internal configoration of the adaptors may be configured

appropriately, so that when interconnected, all of the key slots 251 are arranged
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appropriately. For example, for the adaptor 282 of FIG, 4A. the kev slot 251 is disposed
wnder the swelace 203a which has the tab 215, FIG. 4D depets an altermative tabbed adaptor
282-A where the key stot 251 1s disposed on the opposite side, under the surface 203b, so that
when arranged in an arvay as shown in FIG. 4B, the key slots are appropniately aligned. Ina
similar manner, the internal arrangement of adaptors 204, 206 may also he configured ag
needed to provide an desired alignment of key slois 251,

{6032} To rctain the adaptors 202, 204, 206 togethor in an array 200 as shown in
FIG. 3A the adaptors may be imterconnected top-to-bottom to provide an intercomnected
cohwmn of adaptors, interconnected side-to-side to provide interconnected rows of adaptors,
ar infercomnected both top-to-bottom and side-to-side to provide a fully mterdocked adaptor
arrav. I an embodiment, the adaptors 202, 264, 206 nuy he interconmected by means of
keved rails 228 and corresponding keved channels 225 disposed on the corresponding
surfaces to be mated.  The adaptors 202, 204, 206 yay then be locked together by aligning
the rails 228 and channels 225 of one adaptor end-to-end with the rails and channels of
another adaptor, and sliding the corresponding ratls and channels together along a
tongitudinal dircction (a direction corresponding to axis 208).

{60331  While not lmited fo the following, the rails 220 and channels 225 may have
simitlar cross-sectional configurations {orthogonal to the longitudinal divection) 1o the shape
of an isosceles tapezoid as shown e FIGS, 4A-4C As such, the portion of the rails 220
disposed outwardly away from the surface may have a width dimension that is larger than the
portion disposed adiacent the siewface, and in a similar manner the portion of the channels 228
cisposed mwardly from the surface may have o widdh that is greater than the width of the
ratls at the surface. The rails 2260 and channels 225 may have essentially any cross-sectional
configuration which provides for an interlocking engagement i orthogonal directions to the

sliding tongitudinal direction.
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{0034]  While the adaptors 202, 204, 206 depicted in FIGS. 4A-4C have such rails
220 and channels 225 shown on the tops and bottoms 203, 2053, 2058b, 287a, 207 thoreod,
the adaptors may also have similar raddsichamnels on the sides 203¢, 2034, 205¢, 2054, 207¢,
207d thereof, so that shding engagement may interfock the adaptors from top-to-hottont and
side-to-gide with adjoining adaptors. By providing shiding interlocking engagements in both
directions, any onc adaptor 262, 204, 206 may wdividually be removed from an adapior array
200 without essentially disturbing sy of the other adaptors. As an oxample, for an adaptoy
array 200 fasiened together and mstalled in a panel 18 (FYG 1), if it becomes necessary to
replace ome, or move of the adaptors 202, 204, 206, the adaptors that need to be replaced may
be slid oot of the array and removed, and a new adaptor or adaptors may be inserted, without
disassombly of all of the fiber optic cable connectors 122, 68 and removal of the array from
the panel.

{8035]  In an alternative embodiment, adaptors 302, 204 286 may be interdocked
with adjoining adaptors by altermnative fastening devices. Ag shown in FIGS. 6 and 7, one
tvpe of fastening device may be a clip 230 that may be configured for fastening two adjoining
adaptors together. In the embodunent as shown, the sides 03¢, 2034, 205¢, 205d, 207¢,
207d of the adaptors may have coordinating slots 235 for recetving the clip 236 therein, The
chips 230 may have a main body portion 232 and clip projections 233 that are configured to
engage within the slots 233 and refain the clips within the slofs 235, (lip projections 233
may have a beveled surface 233a to provide for an easier sertion of the chips 238 wmio the
slots 238, and an engaging swrface 233b that engages with a surface 238h within the slots.

{0036]  Clips 238 may be constructed of a vanety of materials. In an embodiment,
the chps 230 may be made of a material which has st lcast some resilicncy so that upon

insertion into the slots 235, the projections 233 may deform to it through the slots, and, apon

passage through the slots and o an hternal space 2358a, return to essentially their original

- 13-
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shape to provide an engagement between surface 2330 and 235b to rotain the clips n the
slots. 1n addition, a resilient material may also allow for the adaptors to be disassembled after
one adapior 18 inferlocked with an adjoining adaptor by means of such a clip 230, By
applving a sufficient amount of force in pulling one adjoining adaptor away from another, the
clip 238 and projections 233 may be deformed by an amount which allows for an adaptor to
disengage from a clip. The resiliency or deformability of a clip 230 may alier the alulity of a
clip to be vemoved from a shot 235 once assembled.  In mstances when it may not be
desirable tor a ¢lip 278 to be removable, the olip may be made from a nigid material, for
sxample, @ metal or a hard plastic. Sach a rigid clip may essentially not be removable from
an adaptor withouot signifieant force and possible damage to an adaptor, while a chip of a
softer polvimer, for example, a rabber material, may be separated from engagement with an
adaptor upon application of an appropriate force, without damage to the adaptor.

{8037}  In an abornative embodiment, instead of ratls 220 and channels 225, ag
discussed above, the tops and botioms of the adaptors 203b, 2652, 205b, 2074, 207b may
also be configured with stots 235 for interconnection via clips 230,

[B038]  Inan embodiment in which the adaptors 202, 204, 206 are condigured for
sliding cngagement via rails 220 and channels 228, the adaptors may also inchede a
mechanism for ensuring that the adaptors are properly aligned andfor provide resistance to
retain the adaptors iy a proper alipmment.  As represented in FIGS . 448-4C, the adaptors 202,
204, 206 mav have a projection 240, on af least one of the top surfaces 208a, 2073 and
bottom surfaces 2036, 205h, 207b and a corresponding recess 2435 op at least the other of the
top and bottom surfaces, so that when two adaptors are slid together a projection of one of the
adaptors may cngage with a recess on the adjoining adaptor to indicate that proper alignment
has been atfained. As shown in FIOS 4A-4C cach of the top and bottom surfaces may have

both a recess 243 and a projection 240 such that the projection of a first adaptor may it into
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the recoss of the other adjoining adaptor, and the projection of the other adaptor may fit into
the recess of the first adaptor,

JO0391  As shown m FIGS 4A-4C and FIG. §, adaptors 202, 204, 206 may have a
first end 2182 and a second end 216h, and may define a longitedinal passage 212 extending
from the first end to the second end. FIG. 8 depicts o representative cross-section of an
adaptor 204 taken glong the section VIV in FIG. 48, and FIG. 9 dopicts a represedative
crass-section of an adaptor taken along the scction IXAIX ia FIG. 4B, As depicted in FIGS
AA-4C, ¥ and 9, in an embodiment, the intemal configuration within the adaptors may he
different within cach of the two onds 218a, 210b. In sltemative embodiments, the intemasld
configoration within the adaptors may be the same within cach of the two onds 216a, 210b.

[0040]  In cmbodiments wherein the internal configurations are the same within cach
of the twi ends 2184, 210hb, and if the adaptors 202, 284, 206 arc nderlocked by mocans of
chips 230 from side-to-side and from fop-to-bottom, the adaptors 204, 206 may be configured
to be 1RO rotationally symmetrical abouwt all three of their major axes. In a similar manner,
tabbed adaptors 202 may be configured to be 180° rotationally symmetrical about one of its
major axes (a central axis paraliel to IX-IX in FIG. 4B) while a 180 rotation abmat the other
tweo myajor axes (axis 208 and a central axis parallel to VIH-VI in FIG 4B will result in a
tab displacement of IR0, all other featwres renmaining essentially symmetrically the same.

{3041]  In an embodiment, the first end 2103 may be configured for directly
receiving a fiber optic connecior (not shown for simplicity) therein., {n an embodiment, the
first end 2182 may be keved with a slot 281 as depicted in FIGS. 4B and 9, to allow a fiber
optic connector, having a corresponding tab for the noteh, 1o be mnserted fnto the end 210a in
only one alignment. In alternative configurations, if a keved alignment is not desired or
needed, a slot 251 may be provided on each of the opposing sides, or there may be no notches

at all on cither side to correspond to a non-keyed connector.
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{0042] The first end 2108 may incluade a retaining armangoment for holding a fiber
optic connector within the end onee the consrector is mserted uxto the cnd. v an ensbodiment
as shown, the refaining arvangement may inchule two oppositely disposed biased retaining
arms 250x and 250b. The retaining arms 250a, 250b may be connected at a diswal end
thercof within the adaptors to allow for a pivoting movement of the anms, and may have
projocting tab porticns 252a, 252b adpacent the first end 218a. The micrnal width 258
between the 1ab portions 232a, 252b may be loss than the mitornal width 257 within the
adaptor. & tiber optic comnector having a width approximately the same as the width 257
may be inserted into the opening 218a, displacing the tab portions 25823, 252b owtwardly
away from one another t© pass between the refaning arms 256a, 250b. The fiber optic
comnector may be configured with notches, a groove, or an end, aic., so that when seated
within the adaptor, the arms 250a, 250b and tab portions 252a, 252 rotumn (o essentially
thew original location wherein the tab portions may then hold the connector within the
adaptor.

{0043}  In an embodiment (not shown), the intermal configuration within the end
2101 may be confumwed In the same manner as the internal configuration within the end 210a
as discassed above,

(6044} Alternatively, as depicted n FIGS 4A-4C and 8-10, the mtemal
configwration within the adaptors af the end 216b may differ from that of the first ead 210a.
Ends 210b of adaptors 202, 204, 206 mav be configured for receiving an adapior latch 270 of
atype as depicted in FIGS. 16a and 10b. Latches 278 may be insertable o the ends 218b 1o
convert the ends for recerving and retabming a fiber opiic connector therein. The internal
cavity within the end 210b may be configured with at least one keving slot 274 o determine
the orientation in which the latch 278 will fit into the end. The latch 270 may

correspondingly have a keving projection 276 that £its into the keving slot 274 o orient the

0746



WO 2014/182351 PCT/US2014/012137

latch within the opening. The keving projection 276 of the latch 270 may hkoewise dofine an
infornal keved slot 277 (similar to slot 251 as discussed sbove) for dotormning the
arrentation that a {fiber optic connector will fif indo the latch. With such a configusation, an
array of adaptors 202, 284, 286 may be assembled with an appropriate keved ovieniation and
if desired fastened nto a panel box. Thereafter, a fatch 270 may be nserted into the adaptor
cncd 2180 n accordance with the keved otientations. Altcraatively, latches 278 may be
mseried o the adapiors prior to arrav assembly.

[0845]  In an embodiment as shown in FIGS 9 and 108, cach of the oppasing faces
278a, 278b within the end 210b mav be configured with a keying slot 274 allow a latch 270
to be inserted in cither orientation witlun the adaptors as shown in FEG. 10, wheremn the left
tweo latches 278 have keving projections 276 ortented to the left, and right three arches have
the keving projections orented towards the right. With such an eobodima, the adaptors
202, 284, 206 may be assembled into an amray 200 and the desired ortentation of the latch
may be determined at a later thme.

f0046] The latch 270 may have displaceable catches 280 that engage in slots 288 of
the adaptors to retain the lateh within the adaptor. The catches 280 may be displaceable
wmwardly as the laich 279 is being mserted into the adaptor end. and when the lateh 15 full

seated, the catches mayv be configured to reharn to essontially their original positions as thev

i

pass mnte siots 285, FIGS, 114 and 118 provide alternative cross~sectional views of latche
270 mstalied within adaprors 242, 204, 206,

8047}  In an embodiment as shown, the latch 278 may inchude two oppositely
disposed biased retabning arnms 290a and 290b, similar to the arms 258 and 250b as
dizcussed above. The retaining arms 29a, 290b may be connected at a distal end thereof to
the latch, and may have projecting tab portions 292a, 292b adjacent the proximal end of the

arme. The nternal width bepween the tab portions 292a, 292b may be less than the internal

~1de
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width within the laich, and a fiber optic conngctor may be inserted nto the opening,
displacing the tab portions 292a, 292b outwardly away from one another to pass between the
retaiming arms 298, 290b,  Adaptor ends 218b mayv be configure with slots 275 (FIG. 9 10
allow arms 2904, 2906b to move outwardly when latches 270 are within the adaptors. Tab
portions 292a, 292b, upon passage of the comnector body portion o the latch, may return o
thew original position and hold the connector within the latch and adaptor.

{0048} In an additional embodiment, the mternal configuwration within the end 210a
may be configured for an adaptor latch 276 in the same manner as the internal configuration
within the end 210b as discussad above.

{491 As mwotioned carlior with reference to FIG. 38, the connector adaptors may
also be configured to provide an angolar orientation of fiber optic cable with respect fo a
panel wall, FIGS. 5A-5C show an embodiment of angled adaptors 302, 304, 308 configured
o provide about a 45° ortentation with respect to a panel wall, sach as wall 32 of FIGS. 1 ad
2. Adaptors 302, 384 308 mav have many similar foateres 1o those as discussed above with
respect to the 90° adaptors, and therefore, most of the above discussion with regard to the
adaptors, lafches and configurations thereof, may apply to the angled adaptors as well, with
excoptions resulting from the angular posttionmy of the (ab 318,

(60508} As shown m FIGS. 3B and 5A-5C, there may be at least three configurations
of angled adaptors, first tabbed adaptors 302, add~on adaptors 384, and second tabbed
adaptors 308, In alternative embodiments, for example, if the internal configuration at ends
310a, 310b are the same, and iwWobips 230 and passages 338 are used for mterconnecting the
adaptors from top-to-bottom and from side-to-side ondy one type of tabbed angle adaptor may
be necessary.

HE31]  Tabbed adaptors 302, as shown in FIG. 34, may have g rectangular cross-

section with a top exterior surface 303a, a bottom exterior surface 303b, and pwo side exterior
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surfaces 303c and 3034 comnecting the top swriace o the bottom surface. Top surface 383a
may have an angled tab 3132 for attaching the tabbed adaptors to a panel wall 32 {FIGS . 1,
23, wherein the tab is disposed at about a 43° angle with respeet (o the cad 318b or surface
303a. In an embodiment, the tab 3183 may have an orifice 316 for receipt of a fastener, such
as a bolt or serew therethrough o fasten the tab to the paned walll Alternatively, other tvpes
of fastening arrangements may also be used.

{6052} Tabbed adaptors 388, as shown in FIG. 3C, may have a rectangalar cross-
section with a top exterior surface 36%a, a bottom exterior surface 309h, and two side exterior
surfaces 309¢ and 30%d connecting the top surface to the bottom surface. Bottom surface
309h may bave a tab 315k for attachung the tabbed adapiors to a panel wall 32 (FIGS. 1, 2},
wherein the tab is disposed at a 45° angle with respect to the end 318a. In an embodiment,
the tab 315b may have an arifice 316 for reccipt of & fastencr, such as & bolt or screw
therethrough to fasien the tab to the panel wall,

{0053]  In addition to the 1abbed angled adaptors 302, 308, mnuled adaptors may also
be configured as add-on adaptors 304 as shown in FIG. 3B, that may be interconnected with
the tabbeid adaptors 302, 308 or to others of the add-on adaptors. While only a single
conncotor add-on adaptor 304 contigared to provide a single cable conacciion 1s shown,
maitiple connector adaptars may be configarred {1 a manner as presented ahove with respect
o adaptor 206) to provide at least two cable comnections, In further embodiments, multiple
connector adaptors may also be configured 1o provide more than two cable conneenions, and
may be configured to provide three connections, four connections, five connections, six
connections, seven connections, eight connections, nine connections, fen connecions, or
more connections depending on the size of the cabinet 18, the size of the openings into which

the connectors §it, andfor the munber of connections needed in the cabinet.
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{8054}  Add-on adaptors 384 may have a rectangular cross-seoction with top exterior
surface 303a, a bottom extorior swriace 305b, and two side exterior surfaces 35 and 305d
connecting the top swrface o the bottom surface.

108353} To retain the adapiors 382, 304, 388 together, the adaptors may be
interconnected top-to-hottom to provide an interconnected colummn of adaptors,
mterconneeted side-to~-side to provide mterconnected rows of adaptors, or mterconnected
both top-ta-buttom and side-to-side to provide a fully interlocked adaptor asray. Tnan
embodiment, the adaptors 302, 304, 308 may be mterconnected by means of keved rails 320
aud corresponding keyed channels 325 disposed on the covresponding surfaces to be mated,
The adaptors 302 384, 388 may then be Incked together by aligning the rails 328 and
channels 325 of one adaptor end-to-end with the rails and channels of another adaptor, and
shiding the corresponding ratls and channels together along a longitudinal direction {a
direction corresponding to axis 306).

{0056}  While not linuted to the following, the rails 320 and chanaels 325 may have
similar eross-sectional configurations (orthogonal to the ltongitudinal direction) in the shape
of an isosceles trapezoid as shown in FIGS. SA-3C. As such, the portion of the rails 328
disposed outwardly away from the surface may have a width dimension ihat is larger than the
pariion disposed adiacent the surface, and m a ssmsbar manner the portion of the channels 325
disposed inwardly from the surface may have a width that is grester than the width of the
rails at the swrface. The ratls 326 and chamels 325 may have essentially any cross-sectional
configuration which provides for an interlocking engagement in orthogonal directions 1o the
shiding longitudinal divection.

fOOS7E  While the adaptors 302, 304, 308 depicted in FIGS. 3A-3C have such rails
320 and channeds 325 shown on the tops and botoms 303b, 308a, 305b, 3894 thereof, the

adaptors may also have similar rails/channels on the sides 303¢, 303d, 3043¢, 305d, 309c,
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309d thoreof, so that shiding engagomaent may interlock the adaptors from top-to-bottom and
side~to-side with adjoming adaptors. By providing shiding interlocking engagements in both
divections, any one adapior 302, 304, 308 may mdividually be removed from an adaptor array
300 without essentially disnwrbing any of the other adaptors. As an example, for an adaptor
array 3¢ fastened together and installed 1 a panel 18 (FIG. 1), if it becomes necessary 1o
replace one, or more of the adaptors 302, 364, 308, the adaptors that necd to be replaced moay
be shd ot of the array and removed, and a new adaptor or adaptors may be inserted, without
dizassenmbly of all of the fiber optic cable connectors 122, 88 and removal of the array from
the panel.

[O038]  As shown m FIG. 38, the adaprors 382, 384, 308 overly each other by about
one-half of their length. Therefore, as depicted in FIGS. 3B and SA-SC, the rails 320 and
channels 325 may extend along only one-half of the length. However, Al longth rails 328
and channels 328 may also be provided, as such may movide for full shiding engagement,
especially for adaptors having a sliding interlocking engagement on all sides, as described
above.

00591 Inan aliemative embodiment, adaptors 302, 304, 368 may be interlocked
with adjeiniag adaptors by alternative fastening devices, such clip 238 described above. In
the embodiment as shown, the sides 303c¢, 303d, 305¢, 305d. 309%¢, 309d of the adapiors may
have coordinating slots 335 (essentially the ssme as slots 235 described above) for receiving
the clip 2306 theyein.

8060} In an ahomative embodiment, instead of rails 220 and channels 2258, as
dizcussed above, the tops and bottoms of the adaptors 303b, 308a, 305b, 309 may also be
configured with slofs for interconnection via clips 230,

{8861}  In an embodiment n which the adaptors 302, 364, 388 are configured for

sliding engagement via rails 320 and channels 325 the adaptors may also mclude a

.-
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mochanism for ensuring that the adaptors are properly aligned andfor provide resistance o
retamn the adaptors in a proper aliganment.  For this purpose, projections and rooesses may be
configured in 3 manner as described above for the ©0Y adapiors (248 mud 245 10 FIGS, 4A-
4. Alternatively, as represented in FIGS. SA-3C, the adaptors 302, 384, 308 may have at
feast a projection 340, on one of the top surface or the bottom surface, snd a corresponding
recess o af least the other of the top or bottom surfaces,  In FIGS, 5A-3C, swfaces 303b and
305b have a projection 346 while surfaces 3652 and 30%a have a recess 348, and such could
he interchanged, with surfaces 303b and 3938b having a recess, while surfhces 388a and 392
have a projection,

80621 Adaptors 302, 304, 308 mav have a first end 3102 and a second end 3108b
and may define a longiudinal passage 312 extending from the first end to the second end.
FIG. 12 depicts a representativie cross-section of an adaptor 304 taken along the section Xii-
il in FEG. 5B, and FIG. 13 depicts a representative cross-section of an adaptor taken along
the sectton XTH-XHI in FIG. 3B, As depicted in FIGS, SA-SC, 12 andl 3, in an embodiment,
the internal configraration within the adaptors may be different within cach of the two ends
3i0a 3105 In altornative embodiments, the internal configuration within the adaptors may
be the same within cach of the two cods 318a, 310h.

{6063} In conhodiments wherein the internal configurations are the same witlun cach
of the twir ends 310a, 318b, and if the adaptors 302, 384, 308 arc inferlocked by means of
clips 230 from side-to-side and from top-to-bottom, the adaptors 304 may be configured to be
180F rotationally symmetrical abowt all three of thewr magor axes. In a similar manner, tabbed
adaptors 382 and 308 may be inferchangeable as discussed above.

[e064]  In an embodiment, the first end 31a mayv be configured for divectly
receiving 8 fiber optic comector (nof shown for simplicity) therein. In an embodiment, the

first end 314a may be keyed with a slot 351 as depicted tnn FIG, 13, to allow a fiber optic
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connector, having a corresponding tab for the notch, o be inserted into the ond 3184 10 only
one alignment. In alternative condigurations, if a keyved alignment 1s not desired or necded, 8
slot 351 may be provided on cach of the opposing sides, or thore may be no notches af ali on
cither side to correspond to a non-keved connector.

{H063]  The first end 310a may imclude a retaining arvangement for holding a fiber
optic connector within the end once the councetor 1s inscrted into the end. In an embodiment
as shown, the retannng arrangement may inclade two oppositely disposed biased retatning
arms 3302 and 356h. The retaining arms 350a, 350b may be connected at a distal end
thereof within the adaptors 1o allow for a pivoting movement of the amms, and may have
projocting tab portions 3524, 352b adiacent the first end 310a. The intersal width 355
between the tab portions 382a, 352b may be tess than the internal width 3587 within the
adaptor. A fiber optic connector baving a width approximately the smog as the width 357
may be mserted into the opening 310a, displacing the tab portions 352a, 352h cudwardly
away from one another to pass between the retaining arms 35800, 380h. The fiber optic
connector may be configured with notches, a proove, or an end, cte., so that when seated
within the adaptor, the arms 350a, 350b and tab portions 352a, 352b roturn to essentially
thew origmal location wheretn the tab portions may then hold the connector within the
adaptor.

{0066]  In an embodiment (not showay, the internal configaration within the end
310b may be configured in the same manner as the meernal configuration within the end 316a
as discussed above.

[0067]  Alternatively, as depioted i FIGS 3A-SC, 12 and 13, the intornal
configuration within the adaptors at the end 310b may differ from that of the first end 310a.
Ends 310b of adaptors 382, 304, 308 may be configured for recetving the adaptor latch 278

{FIG. 10AY deseribed above. The tntemal cavity within the end 310b mav be configured with
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slots 385 to rotain the latch 270 within the adaptor via the catches 280, The internal cavity
within the end 318b may be configured with at least one keving slot 374 (shown in addinonal
detail in FIG. 3B) to dotermune the oriontation i which the latch 270 will fir into the end,
The latch 278 may correspondingly bave a keving projection 276 that fits into the keying slot
374 to orient the latch within the opening. The keying projection 276 of the latch 270 may
likewise define an mternal keved slot 277 (simitlar to slot 351 as discussed above) for
determining the arlentation that a fiber optic connector will fit mito the latch, With such a
configuration, an array of adaptors 302, 304, 308 may be assembled with an appropriate
keved orientation and if desired fastened into a panel box. Thereafier, 2 latch 270 may be
mserfed into the adaptor end 318b 0 accordance with the keyved orientations. Alternatively,
fatches 2790 may be inserted nto the adaptors prior to amray assembly,

[0068]  In an enbodinent as shown i FEG. 13, each of the opposing faces 378a,
378b within the end 318b may be confipured with a keying slot 374 allow a latch 278 10 be
mserted in oither orjentation within the adaptors (sinutlay to that as shown in FIG, 10h,
wherein the left two latches 270 have keying projections 276 oriented 1o the left, and right
three latches have the keying projections ortented towarnds the right). With such an
combodiment, the adaptors 302, 304, 308 may be assembled into an array 3680 and the desired
orientation of the latch may be determined at a later time. FIGS. 14A and 4B provide
alternative vross-sectional views of larches 270 installed within adaptors 302, 304, 388,
Adaptor ends 316b may be configured with slots 373 (FIGS. 12, 13) o allow arms 2908a,
290b of the latches 278 (o move cutwardly when latches are withan the adaptors.

[0069]  In an additional embodiment, the fiternal configuration within the end 3i0a

.
7

may be configured for an adaptor latch 270 in the same mamzer as the internal configuration

within the end 318b as discussed above.
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{0070]  As shown in FIGS. 118 and 1B, o phay cap may be provided that also fits
within the ends of the adaptors. In the depicted embodments, when the ends are configmed
fordizect receipt of a connector therein {onds 218a, 310a in FIGS, 4A-4C, SA-3) a dust cap
400 may fit divectly into the ends and may be held in place within the opening via the arns
280a, 250b, 350a, 350b and the projections 252a, 252b, 382a, 352 that may engage in a
recess of the cap. {n addition, when the ends are configured to receive the latches 270 therein
{ends 210b_ 310b 1 FIGK. 4A-4C, 5A-5C) the dust caps 408 may be configured to fit within
the latches 279 to be beld i place within the ends 210b, 310b «ia the arms 290a, 290b and
the projections 292a, 292b that may engage m a recess of the cap. As shown m FIGS. 118

and 14B, one configuration of dust caps 4068 may it iito both tvpes of ends.

1071} This disclosure s not limited to the particular systems, devices and methods
described, as these may vary, The terminology used in the description is for the purpose of
describing the particular versions or embodiments only, and is not intended to Himit the scope.

00721 Inthe sbove dewsiled deseription, reference is made 1o the accompanying
drawings, which form a part hereof. I the drawings, siovilar symobaols typically identify
similar components, unless context dictates otherwise. The illustrative cmbodiments
doseribed in the detarded deseription, drawings, and clabms are not meant to be hmiting.
Other embodiments may be used, and other changes may be made, without departing from
the spitit or scope of the sebject matier presented herein. It will be readily understood that

the aspects of the present disclosure, as generally described hervein, and ihustrated in the

Figures, can be arranged. substitoted, combined. separated, and designed in a wide variety of
different configurations, all of which arc cxplicitly contemplated herein.

{08731 The present diselosure s not o be limited 1n terms of the particelar

cmbodiments described in this application, which are intended as tHusmrations of various
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aapeets. Many modifications and varnations can be made withowt departing from 1ts spinit and
scope, as will be apparent & those skilled i the art. Functionally equivalent methods and
apparatuscs within the seope of the disclosare, in addition to those cnumerated heremn, will be
apparent to those skilled 1n the art from the foregoing desceriptions.  Such modifications and
variations are intended to fall within the scope of the appended claims. The present
disclosure s to be hinuted only by the torms of the appended clamms, along with the full scope
of epavalents to which such claims are entitled. Tt i3 to be understood that this disclosure is
naot limited to particular methads, reagents, compounds, compasitions or hiolagical systems,
which can, of course, vary. I is also © be uaderstond that the terminology used herein is for
the purpase of deseribing particelar embodiments only, and 18 not intended to be bonting.

[0074]  As used in this docwmend, the singudar forms “a,” “an,” and “the™ include
phural reforences anless the context clearly dictates otherwise, Unless defined otherwise, all
fechical and sciemtific wrms used herein have the same meanings as commondy uaderstood
by one of ordinary skill in the ar. Nothing in this disclosure is to be constraed as an
admission that the embodiments described in this disclosure are not entitled to antedate such
disclosure by virtue of prioy invention. As usad i this document, the torm “comprising”
means “imcluding, but not Hmted to.7

(60753} While various compositions, methods, and devices are described in terms of

T

"comprising” various componenis or steps {inferpreted as meaming “mchuding, but not limited
0"}, the compositions, methods, and devices can also "consist essentially of ' or "consist of”
the various components and steps, and such terminology should be interpreted as defining
essentially closed-member groups.

foU76]  With respeet to the use of substantially any plural andior simpular terms

heretn, those having skill in the art can translate from the plural to the singolar andfor from
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the singular to the plural as is appropriate to the contexi andfor application. The various
singulardploral permutations may be expressly set forth herein for sake of clanty.

00771 it will be undersiood by those within the art that, in general, terms used
herein, and especially in the appended claims (e g, bodies of the appended claims} are
generally mtended as “open™ terms (e, the tenm “inchuding”™ should be mnterpreted ag
“wrchuding but not limited to,” the term “having™ should be mterpreted as “having at least,”
the term “cludes”™ shoaeld be interpreted as “inclades but w not limited to.”" ete)). It will be
further understood by those within the art that i a specific number of an introduced claim
reciation is intended, such an intent will be explicitly recited in the claim, and i the gbsence
of such recitation no such intent is present. For example, as an aid (o anderstanding, the
following appended claims may contain ysage of the ntroductory phrases "at least one" and
"one or more” o ndroduce claim recttations. However, the use of such phrases should not be
constracd to imply that the mtroduction of a elaim reciiation by the mdefinite articles "a" or
"an” limits any particadar olaim comtmning such introduced clabm recitation to embodiments
containing only one such recitation, even when the same claim includes the introductory
phrases "one or mwore” or "at least ong” and indefiniie articles such as "a" or "an” (e g, TR”
andfor “an” should be interpreted to mean “af least one™ or “one or more”}; the sanw holds
truc for the use of defintte articles wsed to introduce claim recitations. In addition, even ifa
specific number of an introduced claim recitation is expliciily rectted, those skilled m the art
will recognize that such recitation should be interpreted to mean at least the recited number
{e.g, the bare recitation of "two rectiations,” without other modifiers, means at least two
recitations, or two or more recitations). Furthermore, in those instances where a convention
analogous to “at least onc of A, B, and €, etc.” is used, in general such a construction is
intended in the sense one having skill in the art would understand the convention{e.g.. " a

system having at least one of A, B, and 7 would tinclude but not be luntted o systoms that
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have A along, B alone, € alone, A and B together, A and C together, B and U together, andfor
A, B, and C together, ete. ). In those instances where a convention analogous & “at least one
af A, B, or C, ete.” s used, in general such a construction is intended in the sense onc having

skill in the art would understand the convention {e.g, ™ a system having at least one of A, B,

or U7 would include but not be limited to systoms that have A alone, B alone, € alone, A and
B topethor, A and (U together, B and C together, andfor A, B, and € together, ete.). 1t will be
farther enderstood by thase within the art that virtually any disjunctive word andfor phrase
presenting two or mare alternative terms, whether in the deseription, claims, ar drawings,
should be understood to contemplate the possibilitics of including one of the terms, cither of
the terms, or both terms. For example, the phrase “A or B” will be understoad to inclade the
possibilities of “"A" or "B or "A and BT

1078]  In addition, where features or aspects of the disclosure are desceribed tn terms
of Markush groups, those skilled i the art will recognize that the discloswre 1s also thareby
described in terms of any individual member or subgroup of members of the Markush group.

[0079]  As will be understood by one skilled in the an, for any and all purposes, such
as in terms of providing & written description, all ranges disclosed hevein also encomypass any
and all possible subranges and combinations of subranges thereof. Any bisted range can be
castly recognized as sufficiently desoribing and enabling the same range being broken down
o at keast equal halves, thieds, quarters, fifths, enths, cte. As a non-limiting example, cach
range discussed herein can be readily broken down nto 3 fower third, middic third and upper
third, ste. As will also be understood by one skilled in the art all lanpuage such as “up 0.7
“at least,” and the bke inchude the mumber recited and refer 1o ranges which can be
subscquently broken down into subranges as discusscd above. Finally, as will be understond

by one skilled in the art, a range includes each individual member. Thus, for example, a
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group having -3 cells refors to groups having 1. 2, or 3 cells. Simibarly, a group having 1-5
colls refers to groups having 1, 2, 3, 4, or 5 cells, and so forth,

j0886]  Various of the above-disclosed and other feateres and Saxctions, or
alternatives thereof, may be conthined nto many other different systems or apphcations.
Various presently unforescen or ananticipated alternatives, modifications, variations ov
mnprovements therotn may be subscequently made by those skilled in the art, each of which s

also tended 1o be encompassed by the disclosed embadiments.

-3~
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CLAIMS
What I Claimed I
1. A fiber optic adaptor for providing a connection between at least two fiber optic

connectors, the sdaptor coniprising:
atleast first and sceond cavities for recoiving fiber optic connectors therein; and
connecting members configured for directy interconpecting the adaptor with at least
twor additional adaptors in both first and second directions of a two-directional sray 0
provide an intereomnected two~ditectional arrsy of adaptors with budreonnections in cach of

the two directions.

2. The adaptor of claum 1, wherein the adaptor has an exiersor surface for being disposed
adiacent and abutting an extenior surface of additional interconnected adapiors 1n each of the

bwo-directions.,

3 The adaptor of clagn 2, wheran:
the connecting membors camprise at least one off
a stot in the external surface of the adaptor; and
a projoction sxtending from the extornal surdhee of the adaptos; and
the at feast one of the slot and the projochion is configared to wietlock witha
cusresponding other of!
a projection extending from an exiernal surface of an additional adaptor, and

a slot in an external sarface of an additional adapior,

il
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4, The adaptor of claim 2, swherein the comocting momboers comprise clips configured
for eugaging the adaptor and an additional adaptor to intercounect the adaptor with the

additional adaptor.

3. The adaptor of claim |, wherem:

the adgptor hasa fivst end comprising the first cavity, 8 second end comprising the
sccond cavity and disposed opposite the first end, and defines o fivst longitadinal bore
bopween the first and second ends, the fisst longitudingd bore defining a longitudinal axis;

the sdaptor defines an exterior surface disposed about the longitudingl bore, and the
exteriar surface defines at least a first paw of oppositely disposed sides defining a first
divection orthogonal fo the longitdinal axis, and a second pair of opposuely disposed sides
defining a second dirgetion orthogonal to both the longitudingl axis and the first arthogonal
direction: and

at loast onc side of cach pair of opposite sides 1s configured for baing disposed

adjacent and abatting a side of an additional mtercomnected adaptor,

6. The adaptor of claim 3, wheren:

the adaptor 1s configured for being disposed in a panel;

the pane! detines a planar surface; and

the adaptor ix configured for being disposad in the panecl with the longitadinal
divection thereof at an angle of about 30 degrees to 990 degrees with respect 1o the planar

surface.

7. The adaptor of claim 8, wherein
the adapfor is a rectangular cuboid having a length extending from the first ond fo the

second end;

~38-
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the first pair of oppositely disposed sides comprises a first side and a second side
defimng a height therebetween;

the second padr of opposifcly disposed sides comprises a third side sl o fourth side
defining a width therebetween;

at least one of the first side and the second side is configured for being disposed
adjacent 1o and interconnected with one of 3 fivst side and a sccond side of an additional
terconnected adaptor; and

at least one of the third side and the fowrth sade is confignwed for being disposed
adjacent © and interconnected with one of a thivd side and a fourth side of an adjacent

itercomnected adaptor,

], The adaptor of claim 7, wherem:
the connecting members are disposcd on the at least one of the first shde and the
sccond side and on the at least one of the third side and the fourth side;
the conmocting mombers comprise at least-one of!
a sfot i the extormal surface of the adaptor extending i a longitedinal
dircction. of the adaptor; and
a projecting radl extending from the external surface of the adaptor and
extendiing it a longitudingl direction of the adaptor;
the at least one of the slof and the progecting ratl 18 contigured fo intoriock v a
tongitudinal shding engagement with a corresponding other of
a projecting rail extending from an external surface of an additional adaptor,
and
a slot in an external surtace of an additional adaptor; and
the at loast one of the first side and the sceond side and the at leastone of the third

side and the fourth side comypriscs a stop for aligrung adaptors during shiding engagoment.

-39~
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9, The adaptor of claim ¥, wherein

the first and second cavities are cach configurnd for receiving a tyvpe of fiber optic
connector selected froo the group comprising MPO, LC, FC, SC, 8T, and MTP type fiber
Opic CORReCiors;

the adaptor comprises at least one additional longitudinal bore disposed in
longitudmal aligament with the fisst longituding! bore and aligned with the fivst longiudinal
bore in the first orthogonal direction, each at keast one addittonal longiudinal bore comprises
an additional set of first and second cavities for recetving and aligning fiber optic connectors
therein; and

the first orthogonal direction defines a first orthogonal axis o the longiudmal axis,
the second orthogonal direction defines a second orthogonal axis o the longitudinal axis, and
the adaptor has 180° rotational symmetry about the longitudingl axis, the fiest orthagonal axis,

the sccond orthogonal axis, or any combination thereof

HE The adaptor of clmim 8, wherein the adaptor 1s one of 3 tabbed adaptor for being
fastened to a panel assembly and an addson adaptor configured for being atached o at least
ong of a tabbed adaptor and an additional add-on adaptor, wherein;
1 tabbed adaptor comprises:
a tab extending from the first side and configured for being fastened © a panel
asscinbly; and
at least one comnnecting member disposed on each of the second, third and
fourth sides,

wherein the second side of the tabbed adaptor is configured to be Interconnccted with cach

a first side and a seeond side of an add-on adaptor, and

a sccond side of an additional tabbed adapior, and

-3
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the third and fourth sides of the tabbed adaptor are configured o be connceted to cach of:

a third side and a fourth side of an addittional tabbed adaptor, and

& third side and a fourth side of an add-on adaptor; and

an add-on adaptor comprises at least one connecting member disposed on cach of the

first, second, third and fourth sides, wherein the fivst and second sides of the add-on adaptor
are configured to be mterconnectod with cach off

a first side and a sccond side of an additvonal add-on adaptor, and

a second side of a tabbed adaptor, and

the third and fowth sides of the add-on adaptor are configured to be interconnected with cach

of
a third side and a fourth side of an addional add-on adaptor, and
a third side and a fourth side of a tabbed adaptor.

1} The adaptor of claim 10, whercmn:

the at least one connecting momber of cach of the sccond side of the tabbed adaptor,
and the st side and the second side of the add-on adapior counprises a {ongitadinad rail
spaced a first distance from one of the third side and the fourth side, and a longitedinal slot
spaced a second distance from the other of the thivd side and the fourth side, wherein the first
distanee is the same as the seoond distance;

¢ach of the longitudimal il and the longtindingl slot Hax cross-sectional configuration
corresponding to the eross-sectional configuration of the other of the longitedinal rail and the
tongitudinal slot; and

cach longitudinal ral and kngitsdinal slot of the adaptor is configured to shidingly
engage with a corresponding other of a longitedinal siot and longitudinal vail of an additional

adapior for mtorlscking the adaptors.
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12 The adaptor of claim 11, wheroin the at least one comucoting momber of cach of the
third side and the fourth side of the tabbed adaptor and cach of the third side and the fourth
side of the add-on adaptor comprises at least one chip configured for interlocking a tabbed

adaptor or an add-on adaptor with an addigonal 1abbed adaptor or add-on adaptor,

13. The adapter of ¢laim 12, wherein
the olip has a first end and a second end, and s longingdinal divmension extending from
the first end o the second end;
cach of the durd side and the fwmuth side of 7 tabbed adapior and cach of the third side
arid the fourth side of an addeon adaptor cormprises at least one clip sdot contfigared for
receiving one of the first end and the second end of the clip therein, and the at least one clip
slot 1s positioned o bemyg aligned with a clip sht of the third side or the fourth side of
another tabbed adaptor or 3 olip slot of the thivd side or the fourth side of snother add-on
adaptor;
cach at least one clip slot defines an internal surface, and at least one of
the internal surface within the clip slot, aud
the first and sccond onds of the clip,
comprises a projeciion, and at feast the other of
the internal surface within the clip slot, and
the firstand scoond ends of the clip,

comprises o recess for receiving the projection therein for retatning the clip in the clip stot.

14, The adaptor of claim 1.3, wherein:
the adaptor 1s configured for being disposed in a panel;

the panel defines a planar surface; and
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the adaptor is configurcd for being disposed in the pancl with the longinadinal

direction thereof at an angle of about 30 degrees to 90 degrees to the planar swrface.

15 The adaptor of claim 14, wherein each of the first and second cavities comprises an
internally keved configuration configured for ane of!

direatly recerving a fiber optic connector therein ina first orientation: and

direptly roceiving an adaptor lateh therein in cach of a first orientapon or a second
orvtentation rotated 1807 from the first orientation, wherein the sdaptor lateh further comprises
an itormnally keyed configuration fiw divectly recciving a Hibar optic connector tharein in g

first opreniation.

16, The adaptor of clatm 15, whereine
each of the first and second cavities is ndependently configured for one off

directly receiving a fiber optic connector therein, and comprises opposed
retaining arms configured for releasably retaining a fiber optic connector within the
cavity, the retaining anms being resilientlv displaccable cutwardly for passage of a
fiber optic connector therehetween; and

directly recetving an adaptor latch therein, and one of the adaptor latch and the
eavity comprises at least one of & first recess and a first resihently displaceable
projection, and the other of the adaptor lateh and the cavity comprises a corresponding
other of a resiliently displaceable projection and a recess for engaging with the at feast
one of the first recess and first resihiently displaceable projection to releasably retain
the adaptor latch within the cavity, and the adaptor latch comprises opposed retaming
arms configured for releasably retaining a fiber optic connector within the cavity, the

retaining anms being resitiently displaceable outwardly for passage of a fiber opuic

connector therchebween,
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17. A two-dircctional array of intorconnecicd fiber optic adaptors for providing
conncetions botween fiber optic connectors, the sdaptors comprising conpection elements for
releasably coupling each adapior o manediately adjacent adapiors in both divections of the

arrav.

18, The array of elaim 17, wherain:
each adaptor comprises:
at least first and second cavifies for rooeiving fiber optic conneciors thoreing
an oxterior surface disposed about the cavities; and
the commection elements are configored for directly mterconnecting cach adaptor with
the immediately adiacent adaptors with the exwerior surface of each adaptor abutting an

exforior surfion of cach immediately adjacent adaptor in both directions of the array.

19, The amay of clam 18, wheren the connecting elements comprise at least one of!
clips configured for engaging immediately adjacent adaptors to interconnect
unmediately adjacent adaptors; and
projections and sots configured for micriocking engagement, wherein the extenor
surface of each adaptor comprises at least one of a slot and a projection configured for
imterlocking engagement with the other of the at feast one slot and projection of another

adapior.

20. The array of claim 18, wherein:

each adaptor has a fistond comprising the fiest cavity, @ second end comprising ihe
second cavity and disposed opposite the first end, and defines g longitudinal bore between the
first and second ends, the longitudimal bore defuung a longitudinal axis;

the extenior surface defines:
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first and sccond oppositely disposced sides defining a first orthogonal direction
orthogonal to the longstudinal axis and defiming a beight therebetween;

third and forrth oppositely disposed sides defining a second orthagonal
direction orthogonal to hoth the fongitudinal axis and the first orthogonal direction
and defining a width therebetweeny, and

at least one side of each pair of opposite sides is configured for being disposed
adyrcent and abutting a side of immediately adjacent adaptors;
each adaptor 1s ane of a tabbed adaptor for being fastened to a panel assembly and an

add~on adaptor configured for being attached 1o at least one of 3 tabbed adaptor and an

additional add-on adaptor, wherein:

each tabbed adaptor comprises:
a tab extending from the first side and contigwred for being fastened o a panel
assembly: and
at least one comnecting cloment disposed on cach of the second, third and
tourth sides,
whoersin the second side of cach tabbed adaptor is confliznred © be intercomnected with gach
of!
a first stde andd 3 sccond side of an add-on adaptor, and
& second side of an additional tabbed adaptor, and
the third and fourth sides of cach tabbed adaptor are configured 1o be connected to cach of:
a third side and a founth side of an additonal tabbed adaptor, and
a third stde and a foyrth side of an add-on adaptor; and
gach add-on adapior comprises st least one conncoting element disposed on cach of
the first, second, turd and fourth sides, wherein the first and second sides of each add-on

adaptor are configured to be intorosmunested with cach off
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a first side and a sccond side of an additonal add-on adaptor, and
a second side of a tabbed adaptor, and
the third and fowrth sides of each add-on adapior are configured to be mtercommecicd with
cach oft
a third side and a fourth side of an additional add-on adaptor, and
a third side and a fourth side of a tabbed adaptor;
the at least one connecting element of each of the second side of the tabbed adaptors,
and the first side and the second side of the add-on adaptors comprises a longitudinal rail
spaced a first distance from one of the third side and the fourth side, and o longitudinal slot
spaced & sceond distance from the other of the thivd side and the fowrth side, wherein the first
distance is the same as the second distance;
each of the longitudinal rails and the longitudinal slots has a cross-sectional
conhiguration corrosponding to the cross-sectional configration of the others of the
longitodinal rails and the longitadinal slows; and
cach longitudinal rail and longitudinal slot is confipured 1o slidingly engage with a
correspondmyg other of the longitudinal slots and longitudinal rails of another adaptor for
wferlocking the adaptors;
the at least one comecting clement of cach of the Hurd side and the fowrth side of the
tabbed adaptors and each of the third side and the fowrth side of the add~on adaptors
comprises at least one clip configuwred for meerfocking the tabbed adaptors or the add-on
adaptors with an additionad tabbed adaptor or add-on adaptor:
the clip has a first end and a second end, and a longitadingl dimension extending from
the first end to the second end;
each of the third side and the fouorth side of the tabbed adaptors and each of the third

side and the fourth side of the add-on adaptors comprises at least one clip slot configured for
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recarving one of the first end and the scoond end of the clip therein, and the at least ene clip
slot 1s positioned for being aligned with the olip slot of the thud side or the Towrth side of
another tabbed adaptor or the clip slot of the third side or the fowth side of another add-on
adaptor;
gach at least one clip slot defines an nternal surface, and at least one of:

the internal surface within the clip slot, and

the first and second ends of the clip,
comypwises a projection, and at feast the other of:

the nternal surface within the clip dot, and

the first and second ends of the chp,

comprises a recess for receiving the projection therein for retaining the clip in the olip slot.
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3. Withregard to any nucleotide and/or amine acid sequence disclosed in the international application, this opinion has been esiablished
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. fype of material
D a sequenss lsting

D table(s) related to the sequence Hstng

b, format of material
L___} Oh paper

iss electronic form

¢ tme of filing/frnishing

{1 oonizined inthe ivternational application ag iied.

§ b et SRS _ YT : : . . . . .
Ll filed together with the infernational application In electronio form,
goveeny

.} furnished subsequently 1o this Avthority for the purposes of ssarch.

H L - . ] - - . : B N Nl
483 Inwddition, i the case that more than one versien or copy of & sequence Hating and/or table(s) relating thereio has been filed
or farpished, the reguired statements that the information in the subsaquent or additional copies is idontical 1o that in the
application as filed or does not po beyond the application a3 filed, as appropriaie, were famished.
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Box No. V Reasoned statement under Rule 43 #s. ()1} with regard to novelly, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Siatement

Novelly {N)

Inventive siep (I8)

Industrial applicability (1A}

Claims lland 12

Claims §Land 2

YES

Claims }-10and 13-16 NG
YES

Claims §~10and 13-16. . . NG
YES

Claims 1-16

Claims R{ONE

N

2. Citations and explanations:

Pigass See Continuation Sheet
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Box No. VI Ceriain cbservations on the international application

The following cheervations ot the clarity of the claims, description, and drawings or on the quastions whether the claims are fully
supported by the description, are made:

Clatms 1- 16 are obiected 1o under PCT Article 6 as lacking olarity because claims 1416 are indefinite for the following
reason(s): for failing to particularly point out and distinctly claim the subject matier which the inventor, the applicant reparde as the
mvention.

I The omitted elemenis are; a housing configured to receive the locking element and/or to receive
the at least one compression element. All of the disclosed embodiments include a corresponding

- housing, e.g., such as housing 405 shown in Fig. 4A. Furthermore, there is no disclosure or suggestion
that a housing is optional to the claimed connector assembly.

2. Claim 13 recites the Hmitation "the locking component” in the last Hne of the claim. There is
insufficient antecedent basis for this Hmutation in the claim.

Form PUTASALIST (Box No. VIE) {April 2007
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WRITTEN OPINION OF THE - PCTAISYT/3286
INTERNATHONAL SEARCHING AUTHORITY

Supplemental Box
I case the space in any of the preceding boxes is unt sufficient.

Y. 2. CHations and Explanations:
Claims 1-3 and 13-16 lacks novelty under BUT Articls 33¢3) as being anlicipated by Leeet al 178 8,727,653

dare olaime 1, Lee discloses, see Figs. 19, 2 connector sssembly having an adjustable polarily, comprizing:
sed in one of a first polarity and a secend polarity;

& latch component/sub-pssembly {3} confipured to rotate from a first polarity position to a second polarity posttion;

@ lock g clementhook { 14) configured o ms,as,r a locunv recess {301/302) to provent rotation of the lafch componer
] e comprseiie. alumiz X al (12} that presrvidss oy s
(3OU30Zy vunlignred to disgyg ¥ when the & o

sxpanding to the z\umim of tl'i :mkm? ele mmt (12 ¥ that pr a)trude.s from the rocess (301382} is compressed by a finper, thereby

& ﬁr tferrule 25 and a seu)ml ferrule (25) anve

whereiﬁ the comaaci,or :issembiy is capable of belng sonnected 1o an adapter in a first polacity when the latch component {3) is
located at the first polarity position and in a second poelartty when the tatch component {3} is tocated ot the sceond polarity position. See
soluinns 4-7 of Lee for firther details.

Jn re vlair 2, 2% seen in Fig. 1, the connector assembly is a duplex L type connector,

Ju re claim 3, the latch comprises at Jeast one thumb fatch {31} capable of securing the connector assembly to the adapier
L

P
N

re claim 4, a6 seen in Fig. 3, the at least one locking element (12} is arranged on the latch sompanasnt {3},

In o claim 3, the at least one locking recess (301/302) is arranged on a hovsing sheli {16/17%.

dn e e 6, at feast one locking element {12} is arranged on a locking somponent {16/17),
dn re clain 7, the at loast one ocking recess (301/302) s arranged on the latoh component {3},

I ve claims 2 and 9, as seen fo Fig. 2, the rear of Intch component (3} comprises a ring portion disposed around a portionshousi
of the connector <tssemb} .

(3) and

sUgme epmpressiore elemant

Form PCTASAIZRT {Supplomental Box) {April 2007)
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" Supplemenial Box
. I case the space in any of the preceding boxes is ant sufficient.

be engaged to 3 housing (16/17) at a second end of the locking component,

£y reclatin 13, the at least one compression ehement corvesponding to the portion of the locking element (12) that protrudes from the
recess {(301/302) is formed on compression section {301/302) of the ring portion,

fn e claim 14, the at least one corapression element corrssponding to the portion of the locking element (12) that protrudes from the
recess {301/3072) is formed on a lecking component {16/17) arratged within the connector assembly,

fn reclaim 13, the at least one locking element (12) is arvanged on the locking component (16/17).
f7 re claim 16, the at least one locking element (12} is configured te engags &t least one locking recess (301/302) arranged on the lateh
coruponent (3) when the compression clement corrssponding to the portion of the locking element (12) that protrudes from the recess
(301302} is not compressed, thereby preventing rotation of the latch component (33,

Clatms 11 and 12 meets the eriteria set eul in PCT Article 33{2){3), because the prior art does not teach or fuirly suggest the claim
imdiations. . s

g. The following is a statement of reasons for the indication of allowable subject matter: The
privary reason for indicating allowable subject matter is the inclusion of at least one locking
projection arranged on an inner surface of the ring portion.

Ciadras 116 meels the criteria set out in PCT Article 33(4), and thus have industiial applicability becauss the subiact matter clatmed can
be made or used in tedustry.

fofm PCTASALST (Supplemental Box) {April 2007)

0790



PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

NI o
AUH ~ F
Rty v 3
Rt &

" Hamnilton UL/ Bosion

: Boston 1P Docketing Departrent
S High Sireet

Gt Floor

3'3 on, MA 021102736

9

PCT
NOT ATION OF TRANSMITTAL OF
THE INT [H’OJMI ’GI\AL FAR"'}% REPORET AND
THE WRITTEMN OP OF THE INTERNATIONAL
SEARCHING AUT HOR"( OR THE DECLARATION

(FOT Rule 44.1)

Applicant’s or Agt‘m" file referencs
13307704102

Int«. Aat!o:lal app Hication No,

{day/monthsvear) 30 June 2 0 17

SENKO ADVANCELD OO ’\/H’k)'\L'\- T8, INC,

The applivant is b
have been estal

i and are transmi

search report,

How? Directiy to the Intert
1211 Ganeva 20, Sw

is hiereby notified
a) fo that ¢ifect and i

The app:!r
Article 17

the profest together with
r:tqur:sl to forward the o

4. Reminders

The apy
Intemational Burean, These comment,
send & copy of such comments o al
established

shorily after the expliration «
Bursau, If the appiicant wishes to avoid or g
olain, musi reach the International Rureay be
and 90505 37

examinalion must be filed i

will filed wi

A

Ain

vent fmemational Szarching :ii\mm
ch is described in the PCT
s

onal Burs:

: hc‘e"&,

by notifted that the international search report and the writien opinion ¢

ttod herewith,

When?  The time it for filing such amendments is normally two months from the date of fransmittal of the internatic

For more detailed insiructions, see PCT Applicont’s CGuide | Interr

With regard fo any protest against payment of {an) additional fee(s) une

of 18 months from the priority date, the internations! application will be puBlished by the internaii
shlication, a
fore the completion of the technical prepare

Within 1% months from the priority date, but only in respe
the applicant wish
sorie iiices even fater); otherwise, the apphs
ints the nmhmm! ;}EMSL belore ih()se designated

O¥ft

it offers th

u of WIPD preferably through ePUT

oot of ¢ OIS designated Offices, a demand for intemational prefin
o8 10 postponge the entry into the national phase umii 3¢ menths from the priovity date (in
must, within 26 months
. In respect of other de
thin 19 months,
and the PCOT Applicant s Guids, National Chapters.,

fihe tnterna

Filing of amendments and stafement under Arficle 1%:
The applicant is entited, if he 56 wishes, 10 amend the

Jaims of the international application (see Rule 46);

g 7 on paper to, 34 oh

+41 22 3388270 .
£

ional Phase, paragrapfss $.004-9.011,

naticnal scarch report will be established and that the declaration under
1@ writien opinion of

the International Searching Authority are transmitted herewith,

Ruie 40:2, the applicant is notifled that:

icarit may subimit comments on ay informal basis o the wE ;l?e:: opmzon of the International Searching Authority (o the
ill be made available to the p i
| designated Offices unless an international jﬁthmi[idr‘/ exant

onal publication, The international Surcau wiil
ion reporl has boen of 18 16 be

e after inte

a netice of withdrawsl of the international epplication, or of the priority
7 international publication (Rulss 90bis. !

iront the priority date, periorm the prescribed acts {or entry
gnated Uthices, the time limit of 38 months {or later)
tails about the applicable time lHmits, O see

"’Or

: £% months from the prmnw dafe, the ,apg‘hcm:t may request that a wpple mentary international search be garricd out by a
is Ssrvm., {(Rule 454ix. 13, The procedure for requesting supplementary international
ional Phase, ghesgra >u§.a.09(~, S

carching Authotity

Name and rrlafiiix'g address of the ISA/ U
Mai %mp POT, Attn? ISASUS
for Patents

Alexandris, ‘v’irg,ima 22313-1450
Facgimile No. §8713 273-8300

i Authorized o

Sey

Telephone No, §71-272-4300

Form PCT/ISAZ20 [ty 201 43

e PORHPRCRERS:

0791



PATENT COOPERATION TREATY

PoT
INTERNATIONAL SEABRCH REPORY

{PCT Article 18 and Rules 43 and 44)

FOR FURTHER
ACTION

f

gnal search
Bt vmds: 10 Articie 18,

Tity and is trangsmitied (o the applican

e

e iy

i
d
' H
E §
H
§
-
i
ol }

With r

d o the

With regard {o the a

)

ard 1o f}na

iv infernational scarch
aunthiorized by or notifled

rd 10 any nuelestide and/or amino acid sequence disclosed in the international appiicat

may, withu

ds HWIRGS,

uage, the i

Vi 33

ngtional 2

ation of't

trans jz

of g tra

boen established mj $i7!
torthis Authority under Rule ©

repor! has

Certain elzims were foumd unsearchable (Sce Box No. H)

Unity of invention is Jacking {See Box Mo, HD

title,

ane i

¢ drawings ok

sugpgested b

the applicant fal

wity, becanse this Rgure betie

shed with the abat

0792




PATENT COOPERATION TREATY
From the
INTERNATIONAL SEARCHING AUTHORITY
Tor eI
Pepper Hamilion LLF/Bosion § {: §
Docketing Department

Lo g S WRITTEN GPINION OF THE
Fosion, MA 021 10-2736 INTERNATIONAL SEARCHING AUTHORITY

USA
(PO Rale 43860 1)

ale OF haning F‘ g i
‘I?atn of tailing \ %{ {3 g{}?{

Applicant’s or agent’s file reference PQR FURTHER AC FI(‘?\’
Sege paragraph 2 below

1337004102
Internsitonal appiication No, Internaticnal fiking date Wovmonih/year) Priority
& {aay; g ) X

faie (damenth/venr

- POTAUSTNE0EYS A0 June 2087 (36.06.2017) 0% Tuly 2016 {08.07.2016)
Sificaticn and PO

- Intenational Fatent Classification (IC) or both national ¢

HESH GOIR 638 2006, m}
CPe: GU2E G382, G028 63825, GU2B /3893

Applicant
SENKO ADVANCED COMPONENTS, TNC,
¥ This opluion contains indications relating to the oilowing ltoms:

Hox No. [ Hasiz of the opinion
Fox Mo, {3 Priovity
Box No. 1i Non-estabilishrient of opinion with regavd o novelty, inventive step and tndusirial applicability
Hox No. IV Lack of anity of invention
Box No. ¥V casoned statement under Rule 4350 1) with regard 16 novelty, invenitve step or industrial

applicability; citations and explanations supporting such stalement
Box No. VI Certain documents oifed
Box No, VI Certain defects in the international application
Box Mo, VI Certain observations on the international spplication

FURTHER ACTION
if a demand fur international preliminary examination is made, this opinien will be considerad o be a written opinion of the
Intemational Prelimainaty Examining Authority ("IPEA") except that this does not apply where the appiicant chooses an Authority
athoer than this one o be the TPEA and the chosen TPTA has notified the International Bureay ander Rule 66 B0y that writien
opininns of this International Searching A

|22

Anthority will not be so considered.

T this opinion is, as provided above, considered to be a wiitten opinion of the IPEA, the applicant is invitad o submit to the IPEA
0 reply togother, where appropriaie, with amendrments, befors the expiration of 3 months from the date of mailing of Torm
A 7220 or before the expivation of 22 moshs from the prionty date, whishever expires inter,

£l

a Writt
2
For further options, see Form PCTASAZ20.

3. For further details, see notes o Form POT/ISAZ20.

me and mailing address of the ISA/US Date of completion of this n}mmn
Ma:! Swop PCT, Altn, ISASUS .
Comnzissioner for Patents 24 Fuly 2617 (20072017 Beungseok fHam
PO Box 1450
Alexandria, Vivginia 22313-1450 Telophone No. 571-272-4308
Facsinule No, (371} 273-8300
Fonm POT/ASAT (cover sheeld {April 2007)

0793



WRITTEN OPINIGN OF THE
INTERNATIONAL SEARCHING AUTHORITY

ait

type of material
T
i sequence Hsting

:(5) related to the segue:

ﬂ

L of materiad

SN paper

in electronic

moas fied

onal appiication in electraonic

sinly to this Antho

fn addition, in
ar fi
appl

onal comments:

oses of search,

table(s

ralating thereto he

onal copies i identical {o

ih

en filed

at in the

%)

orm B

0794




T

RN

q
L.

o

0

FORT

HRE
1

R

(e

ar

Bis

A

"
4

RNATIONAL KF
nal

on of the mtamatio

«
.

INTE

aimed

Sia

e

ciual comiplet

DYy
<

“« Y] et

0795



WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

S s O a0 oo Lo o emmmsns s s aAS AR A AR AR A A A o
Boax Mo, ¥V Ressoned statemsent nader Rule 43 3is, 1{a){(§) with regard to noveliy, inventive st

ep or industrial
apphcability; citations and explanations supperting such statement

1. Seatomoent

Novelty (N}

Enveriive step (IS}

Indusirial appiicability (A

2. Cliations and explanations:

Plsase Sse Coniinuation Shect

{Box No. ¥3 UApol 2007

0796



! * International appiication Na.
WRITTEN OPINION OF THE PCT/ISIT/40178
INTERNATIONAL SEARCHING AUTHORITY i

" Supplementsl Box

Y. 2, CHations and Explanaiions:
Claim 4 meet the eriteria set ouf in PCT Article 33 (2}, because the prior art does not teach or fairly supgest the claimed invention.
/ r B L>‘_

Claims 1-13 mect the criteria set owt in POT Asticle 33¢4), and thus bave industrial appiicability bacause the subject matier claimed can
be made or used tn industry.

Claims { — 3 and 5 — 18 fack novelty snder POT Articke 33(2) as being anticipated by
huffel of al. (L5, PG Pub. # 2012/0099822 Al

Inn Re claim 1, “822 teaches an optical fiber commector (fig, 13) comprising: a forrule (600); an
irmer housing (400) disposed arcund at feast a portion of the ferrule, the housing comprising a first end
for being inserted Into an optical fiber adapter (FAP), and a second end {izw 500) disposed opposite the
first end; at least one key (802, which is separatc from outer housing per par. 6062} configured 1o
move along the inner housing so gs to change a polarity of satd optical fiber connector with respect o
the adapter; and an outer housing (500) disposed arcund al leasi g portion of the inner housing and
configured to slide in a Jongitudinal direction towards the second end {along the = axis) 5o as o expose
at least a portion of said at feast one Key (fig. 13), wherein the outer housing inchudes a flexible portion
(831, 2002 or 500 jteelf (par. 0069) as all material possesses Hexibility to some extent) configured to
lock (@ 833 or @ 2004) to the second end of the inner housing so 4s to retain the ouler housing in a
puiled position at the second ond of the inner hoasing.

In Re claim 2, “822 teaches whereln the flexible portion is configured to engage a mating
portion {833 or 2004) at the second end of the inner housing (figs. 15 or 223
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In casc the space in any of the preceding boxes is not sufficient.

in Re claim 3, ‘822 teaches wherein the flexible po srtion uomprxses an opening (around /EJ{)W
and the mating portion comprises a protruding portion (2004} configured to engage the opening when
the flexible portion is pushed towards the second end.

In Re claim 3, wherein the connector comprises at least one hiasing member (820) for biasing
the outer housing towards the first end of the inner housing (fig. 17).

In Re claim 6, wherein said connector is an MPO connector (par 80151,
Io Re claim 7, wherein the flexible portion comprises a flat surface (2002, fig. 24).

In Re claim &, wherein the at least one key includes a surface having a draft angle (@ tip of
802, figs. 15 and 16).

in Re clabm 9, wherein the inner housing inchedes a corresponding surface having a
corresponding draft angle and configured 1o retain the at least onc Key (814 or 818 of fig. 15 and 16).

In Re claim 16, wherein the draft angle is about three degrees (the term about hus no metes or
bounds and therefore any angle is about three degrees).

Claim 4 lack au inventive step under PCT Article 33(3), as being ohvious over Kuffel et

al. (U.S. PG Pub, # 2012/6099822 Al
‘827 teaches the connector of claim 3 but appears (o be silent to wherein the opening has a circular

shape. Howaver, it would have been obvious to one of ordinary skill in the art before the effective
filing date the claimed invention to make the opening to have a circular shape s0 as to case alignment
with protruding portion 2004 as it has been held by the court that the configuration of the claimed
opening was a matter of cholce which a person of ordinary skill in the art would have found obvious
absent porsuasive evidence that the particular configuration of the claimed opening was significant .

Form PCTASAZLT (Supplemental BOA) {Apri 14(107}
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WRITTEN QOPINION OF THE ) intemnational application No.
INTERNATIONAL SEARCHING AUTHORITY POTAIS2008057023 .

i Box ﬂo i  Basis of the opinion

. W;ih regard to the !anguaga this opinion has been established on the basas of:
5 the international apphcaﬂon in the language in which it was filad

{3 atranstation of the international applicabion into |, which is the tanguage of & transtamn furmshed for the
pumaoses of mtematmnai search {(Rules 12.3{(a) amj 23.1 b))

2. {3 This opinion nas been astablished taking into account the recmmatmn of an obvious mistake authorized

by or notifiad to this Authority under Rule 81 {Rule 43bis. 1{a))

. With regard to any nuctectide andior amino acid s&quence dsscieseﬂ in the international application and
necessary to the claimeg invention, this opinion has been established on the basis of: ‘

" a type of material:

1 asequence listing ‘ _

{1 tables) related to the sequence listing
b. format of ma@eriai; |
{1 ospaper

O in electonic form
©. time of flingfurnishing:

{3 contained i the international application as filed.

0 filed togeather with the international application in electronic form,

£ furnished subsequently to this Authority Etur the purposes of search.
LD in addmon in the case that more than one version or copy of a saquence iastsng andbr 1able relating thereto
has bean filed of fumished, the required statements that the information in the subsequent or additional
copies % identical to that in the apphcatmn as filed or dogs not go bevond the application ax filed, as
appropriate, were fumished.

. Additional commentis:

Form PCTASAI 237 (Aprl 2007
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WRITTEN OPINION OF THE | " internationat application No.
INTERNATIONAL SEARCHING Au'rs—lomw , PCTAIS2008057023

Box No.V  Reasoned statement under ane 43bis. 1 {a){i} with regand to novelty, inventive siep or
industrisi applicabiiity; citations and explanations supponmg such statement

1. Statement
Novelty (0 Yes: Claims 4681112
: No: Claims 1: 10,13
inventive step (IS) Yes: Claims 87,1112
' No:  Claims 1-8.8-10.1
industrial applicabiity §A)  Yes: Claims 113

Ma: Claims

2. Citations and explanations-

see separale sheet

Béx No. Vi cgﬂam documents cﬂed

1. Cerain ;}ubiishad documents {Rulas 43bis.1 and 70.10}
ang jor
2. Mon-wrilten mscif)sures {Huies 43bis. 1 and 70.9}

see form 210

Formn PCTASA/ 257 (Apsf 2007}
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WRITTEN OPINION OF THE 7 iterational applcation No.
 INTERNATIONAL SEARCHING. | S
AUTHORITY (SEPARATE SHEET) L  PCT/US2008/057023

Re item V.

1t  Reference is made to ths following document
‘D11 US 2008/088048 A1 (SEDOR THOMAS M {US]) 27 Agril 2008
D2 US 2:304!? 36657 A1 (NGO HUNG VIET [US]) 15 July 2004

2 INCEPENDENT CLAIM 1
2.1 The present application daes not meel the cntena of Article 33(1 } PCT because the
subject-matter of claim 1 is not new in the sense of Article 33(2) PCT.
Document D1 discloses (the references in parentheses applying to this document)
in figure 3 an apparatus for holding & first fiber optic connector and a second fiber
optic connector comprising: :
& housing (50} configured to secure a first ﬁber pptic connector {70} and a second
- fiber optic connector {70) at a first end; and
a sirain relief boot {62) connecled o a second end of the housmg (20},
wherein the housing {50} and the strain relief boot {(62) are configured to form a
passageway o receive a fiber optic cable {(66) that is connected o the first fiber
optic connector(70) and the second fiber optic connector {70).

3 INDEPENDENT CLAIMS
3.1 The present application does not meet the criteria of Article 33(1) PCT, because the

subject-matter of claim 9 is nol new in the sense of Article 33(2) PCT. Document D1

discloses in figure 3 a duplex fiber optlic connector comprising:
a first fiber optic cable connector (70);
a second fiber optic cable connector (70). -
a back post {72} configured to secure the first fiber oplic cable connector (70) and -
the second fiber optic cable connector{70) in a position adjacent one another; and
a strain refief boot (62} in connection with the back post {72} and configured to
receive a fiber optic cable (66) that connects with the first and second fiber optic
cable connectors (70). '

4  DEPENDENT CLAIMS 2-5, 8,10, 13
Dependent claims 2-5, 8, 10, 13 do not contain any features whnch in combination
with the features of any claim to which they refer, meet the requirements of the PCT

Form PCTISA/ZEY (Separste Shest] {Sheet 1) (ERC- Apnl 2008)
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WRITTEN OPINION OF THE S _international appiication No. -
INTERNATIONAL SEARCHING . o ' _
AUTHORITY (SEPARATE SHEET) .. PCTUS2008/057023

in fesﬁéct of novelty and/or inventive step-{Article 33(2) and (3) PCT).

5 DEPENDEMT CLAIMS 8,7, 11,12 :
The combination of the features of dependent claims 6, 7, 11, 12 are neither known
from, nor rendered obwious by, the available prior art. The reasons are as follows:

The subject-matter of claim & differs from the apparatus known in D1 in that 2 heat
shrink tube is configured to contain the fibar optic cabie in the passageway. Hence
c!aem 6 is novel

The pmbiem to be soived by the present invention may ther_éfme be régarded as
avoiding entanglement of the two oplical fibers.

Although installing a shrink tube at the back of a connector plug is known, see for
instance element (26} in figure 4 of D2, no hint was found in the prior art i have a
heat shrink tube containing the whole two fibre oplic cable in the passageway
Document D1 emphasizes in paragraph 54 the advantage of separately handling the

two connectors when needed, which teaches away from the present so hution of
bringing the twe connector cables in one single shrink tube.

Hence the subject-matier of claim 6 is inventive. The same‘reaso:nzing applies to claim
11. Claims 7 and 12, depending on claims & and 11 respectively are also novel and
inventive.

Form PCIASAZIT (Separate Shaot) {Sheet 23 {EPO-Apri 2005)
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PCT/US2011/058799 27.04.2012

PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:

PCT

ADAM RIZK

PEPPER HAMILTON LLP

ONE MELLON CENTER NOTIFICATION OF TRANSMITTAL OF

500 GRANT STREET THE INTERNATIONAL SEARCH REPORT AND
PITTSBURGH, PA 15219 THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

e mens 27 APR 2012

Applicant’s or agent’s file reference

133077-00902

FOR FURTHER ACTION  See paragraphs 1 and 4 below

International application No. International filing date

PCT/US 11/58799 (day/monthiyear) 01 November 2011 (01.11.2011)

Applicant SENKO ADVANCED COMPONENTS, INC.

I.

[Z The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 40):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 3388270

For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 — 9.011.

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.
3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
D the protest together with the decision thereon has been transmitted to the Intemational Bureau together with any
request to forward the texts of both the protest and the decision thercon to the designated Offices.
I:I no decision has been made yet on the protest; the applicant will be notificd as soon as a decision is made.
4. Reminders
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The Intemational Burcau will scnd a copy of such comments to all designated Ofticcs unless an
intemational preliminary examination report has been or is 10 be established. Following the expiration of 30 months from the
priority date, these comments will also be made available to the public.
Shortly afier the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the intemational
application, or of the priority claim, must reach the Interational Burcau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 90bis.3).
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months {rom the priority
date (in some OfTices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.
In respect of other designated Offices, the time limit of 30 mouths {or later) will apply even if no demand is filed within 19
months.
For details about the applicable time limits, Office by Office, see www. wipo.int/pc/enflexts/time_limits.html and the
PCT Applicant’s Guide, National Chapters.
Name and mailing address of the ISA/ Authorized officer
Mail Stop PCT, Atin: ISAUS
Commissioner for Patents Lee W. Young
P.O. Box 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: 571-272-4300
Facsimile No. §71-273-3201 Telephone No. PCT OSP: 571-272-.7774

Form PCT/ISA/220 (July 2010)
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PCT/US2011/058799 27.04.2012

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

133077-00902 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/monith/year)
PCT/US 11/58799 01 November 2011 (01.11.2011) 05 October 2011 (05.10.2011)

Applicant

SENKO ADVANCED COMPONENTS, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of ! sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified 1o this Authority under Rule 91 (Rule 43.6bis(a)).

c. |___] With regard to any nucleotide and/or amino acid sequence disclosed in the intcrnational application, see Box No. I.

2. [:I Certain claims were found unsearchable (see Box No. ).
3. Unity of invention is lacking (see Box No. 1),

4. With regard to the title,
the text is approved as submitted by the applicant.

D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitied by the applicant.

E] the text has been established, according to Rulc 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 16
as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.

D as selected by this Authorily, because this figurc better characterizes the invention.

b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2009)
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PCT/US2011/058799 27.04.2012

INTERNATIONAL SEARCH REPORT International application No.
PCT/US 11/58799

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. [—___l Claims Nos.: )

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaning ful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to from a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |: Claims 1-44 and 50, drawn to a latching connector.
Group lI: Claims 45-49, drawn to a high-density panel.

The inventions listed as Groups I-1i do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The technical feature of Group | is a lever connected to the housing, which is not present in Group II.
The technical feature of Group Il is a specified distance between a first and second mating connector, which is not present in Group 1.

Accordingly, unity of invention is lacking under PCT Rule 13.1.
N |Z As all required additional search fees were timely paid by the applicant, this international search report covers all searchable

claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Conscquently, this international search report is
restricted to the invention first mentioned in the claims; itis covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protcst fee.

[

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation. -

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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PCT/US2011/058799 27.04.2012

INTERNATIONAL SEARCH REPORT International application No.
PCT/US 11/58799

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO1R 13/627 (2012.01)
USPC - 499/352

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC: 439/352

Documentation searched other than minimum documentation o the extent that such documents are included in the fields searched
USPC: 439/282, 350, 352, 353. 357. 358, 953 (text search - see terms below)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PUbWEST(USPT,PGPB,EPAB,JPAB); Google

Search Terms: connector, latch, disengage, lever, extender, multi port, aspect ratio, high, 1.25 mm, 1.25 millimeters, hook, loop, extend,
snap, selectively, fiber, LC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6,478,472 B1 (ANDERSON et al.) 12 November 2002 (12.11.2002), entire document 1-2, 4-5, 22
- especially Abstract; Fig 1; col 3, Ins 26-28; col 5, Ins 19-25 s
Y 3, 6-21, 23-44
X US 6,854,894 B1 (YUNKER et al.) 15 February 2005 (15.02.2005), entire documnent especially 45-49
Fig 5; col 2, Ins 13-15; col 6, Ins 17-22 ’
X US 2011/0131801 A1 (NELSON) 09 June 2011 (09.06.2011), entire document especially Figs 8 | 50
- -10; paras [0022], [0027]-[0031] PO
Y 6-21, 23-44
Y US 7,824,113 B2 (WONG et al.) 02 November 2010 (02.11.2010), entire document especially 3
Fig 7
Y US 6,041,155 A (ANDERSON et al.) 21 March 2000 (21.03.2000), entire document especially 12,19, 30, 37, 42
the Abstract; Fig 13
Y US 2011/0044588 A1 (LARSON et al.) 24 February 2011 (24.02.2011), entire document 13, 20, 31, 38
especially para [0045]
Y US 5,937,130 A (AMBERG et al.) 10 August 1999 (10.08.1999), entire document especially col | 14-15, 18, 21, 32-33, 39,
2, Ins 7-20; col 4, Ins 18-21 41
Y US 6,551,117 A (POPLAWSKI et al.) 22 April 2003 (22.04.2003), entire document, especially 11,17, 29, 36
Fig. 10 .
IZ Further documents are listed in the continuation of Box C. D
* Special categories of cited documents: “T" later document published after the international filing date or riority
“A” document defining the general state of the art which is not considered date and not in conflict with the apﬁllqanon but cited to understand
1o be of particular relevance the principle or theory underlying the invention
carlier application or patent but published on or afler the intemnational - “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” docgmcm which may lhrgw doubtg on pl}iority‘::lairq(s) or whicl';,is step when the document is taken alone
cited to establish the publication date of another citation or other «y»  gocument of particular releyance; the claimed invention cannot be
special reasan (as specified) . . considered top involve an inventive step when the document is
«“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p”  document published prior to the international filing date butlater than «g» g4ocument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
21 April 2012 (21.04.2012) 2 7 APR 20‘2

Name and mailing address of the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young

P.O. 50)‘( 1450, Alexandria, Virginia 22313-1450 PCT Helpdask: 571.272-4300

Facsimile No.  571.273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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PCT/US2011/058799 27.04.2012

INTERNATIONAL SEARCH REPORT International application No.
PCT/US 11/58799

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of documcnt’wilh indication, where appropriate, of the relevant passages Relevant to claim No.
A US 7,594,766 B1 (SASSER. et al.) 29 September 2009 (29.09.2009), entire document 1-50
A uUs 5.481,634 A (ANDERSON et al.) 02 January 1996 (02.01.1996), entire docurnent 1-50
A US 2011/0177710 A1(TOBEY) 21 July 2011 (21.07.2011), entire document 1-50
A US 2004/0161958 A1 (TOGAM! et al.) 19 August 2004 (19.08.2004), entire document - 1-50

Form PCT/ISA/210 (continuation of second sheet) (July 2009)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

133077-00701 . ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/yvear) (Earliest) Priority Date (day/month/year)
PCT/US2012/039126 23 May 2012 23 May 2011

égﬁk‘a%DVANCED COMPONENTS, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of E‘Z sheets.
I:I It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

a. With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. I:I This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. I:I With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. I:I Certain claims were found unsearchable (see Box No. II).
3. |:] Unity of invention is lacking (see Box No. III).

4. With regard to the title,
C
M the text is approved as submitted by the applicant.
I:I the text has been established by this Authority to read as follows:

n

5. With regard to the abstract,
the text is approved as submitted by the applicant.
I:I the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 2
E as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figurc.
I:I as selected by this Authority, because this figure better characterizes the invention.
b. I:I none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2012/039126

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO2B 6/38 (2012.01)
USPC - 385/56

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC(8) - G02B 6/36, 6/38, 6/40 (2012.01)
USPC - 385/55, 56, 60, 62

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

PatBase, Google Patents, Google

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

“

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2009/0028507 A1 (JONES et al) 29 January 2009 (29.01.2009) entire document 1-16
Y US 5,971,626 A (KNODELL et al) 26 October 1999 (26.10.1999) entire document 1-16
A US 6,206,581 B1 (DRISCOLL et al) 27 March 2001 (27.03.2001) entire document 1-16
A US 7,695,199 B2 (TEO et al) 13 April 2010 (13.04.2010) enitre document 1-16

D Further documents are listed in the continuation of Box C.

[l

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particulay relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the apglication but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y™” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

06 August 2012

Date of mailing of the international search report

27 AUG 2012

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT O8P: §71-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To: JOHN BRANCOLINI
PEPPER HAMILTON LLP
500 GRANT STREET
SUITE 2000
PITTSBURGH, PA 15219

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/yvear)

27 AUG 2012

Applicant’s or agent’s file reference

133077-00701

FOR FURTHER ACTION

See paragraph 2 below

International application No.

PCT/US2012/039126

International filing date (day/month/year}
23 May 2012

Priority date (day/month/year)
23 May 2011

IPC(8) - G02B 6/38 (2012.01)
USPC - 385/56

International Patent Classification (IPC) or both national classification and IPC

Applicant SENKO ADVANCED COMPONENTS, INC.

Box No. II Priority

OO0 XOOOKX

2. FURTHERACTION

1. This opinion contains indications relating to the following items:

Box No. I Basis of the opinion

Box No. 1V  Lack of unity of invention

Box No. VI Certain documents cited
Box No. VII  Certain defects in the international application

Box No. VIIT Certain observations on the international application

Box No.IIl  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

BoxNo.V  Reasoned statement under Rule 43bis. [ (a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Date of completion of this opinion

06 August 2012

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/237 (cover sheet) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/039126

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
}x{ the international application in the language in which it was filed.

I:I a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. I:I This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
I:I on paper

D in electronic form

b. (time)
D in the international application as filed
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. I:I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US2012/039126
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
1.  Statement

Novelty (N) Claims 1-16 YES

Claims None NO
Inventive step (IS) Claims None YES

“ Claims 1-16 NO
Industrial applicability (IA) Claims 1-16 YES

Claims None NO

2. Citations and explanations:

Claims 1-16 lack an inventive step under PCT Article 33(3) as being obvious over Jones et al., hereinafter referred to as Jones, in view of
Knodell et al., hereinafter referred to as Knodefi.

Regarding claims 1, 8, 9, 10, Jones teaches a fiber optic adapter (abstract) comprising: a one piece housing (one-piece outer housing 52,
para. 40, fig. 4) comprising a first alignment cylinder configured to receive a first optic fiber (sleeve bore 68 of the outer housing, para. 40,
fig. 5; [see applicant's fig. 3a, integral alignment cylinder 130]), and at least one snap receiving recess (inner housing 54 is “snapped” into
the outer housing 52 using exterior malded clips 64 or ramp-and-recess structures on the inner housing which are configured to engage
corresponding interior molded receivers 66 or protrusions in the outer housing, para. 40, fig. 5); a dual connector {atch (inner housing 52,
para. 40, fig. 4) comprising: a second alignment cylinder configured to receive a second optic fiber (fig. 4 shows cylinder on inner housing
54 for receiving fiber optic, para. 40; [see applicant’s fig. 2, alignment cylinder 122]), and at least one snap feature configured to engage
within the snap receiving recess such that the connector latch focks within the housing {(inner housing 54 is “snapped” into the outer
housing 52 using exterior molded clips 64 or ramp-and-recess structures on the inner housing which are configured to engage
corresponding interior molded receivers 66 or protrusions in the outer housing, para. 40, fig. 5); and an alignment sleeve (sleeve 56, para.
40) configured to be placed within the first alignment cylinder and the second alignment cylinder (sleeve 56 is captured by sleeve bore 62
and 68, para. 40, fig. 5); but lacks the explicit teaching wherein the alignment sleeve is positioned prior to the dual connector latch being
locked into the housing. Knodell is in the field of fiber optic connectors and connector sleeve assembly (abstract) and teaches an
alignment sleeve is positioned prior to a ferrule being locked into the housing (alignment sleeve 66 is slid over a ferrule portion 120 of
connector 64, col. 4, lines 65-67; sleeve is inserted into second receptacle 76, col. 5, lines 1-24; col. 7, lines 1-9). it would have been
obvious to one of ordinary skill in the art at the time of the invention to use the assembly of Knodell in the adapter of Jones. The motivation
would have been to more precisely align the ferrules of the connectors (Knodell, col. 7, lines 1-9).

Regarding claims 2, 11, Jones teaches the first alignment cylinder is integral to the housing (sleeve bore 68 of the outer housing, para. 40,
fig. 5; [see applicant’s fig. 3a, integral alignment cylinder 130]).

Regarding claims 3, 12, Jones teaches the at least one snap receiving recess is an indentation in a sidewall of the housing (inner housing
54 is “snapped” into the outer housing 52 using exterior molded clips 64 or ramp-and-recess structures on the inner housing which are
configured to engage corresponding interior molded receivers 66 or protrusions in the outer housing, para. 40, fig. 5).

Regarding claims 4, 13, Jones teaches the at least one snap feature is a protrusion from the dual connector latch corresponding to the
indentation in the sidewal! of the housing (inner housing 54 is “snapped” into the outer housing 52 using exterior molded clips 64 or
ramp-and-recess structures on the inner housing which are configured to engage corresponding interior molded receivers 66 or
protrusions in the outer housing, para. 40, fig. 5).
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Regarding claims 5, 14 Jones teaches the housing is a single injection-molded (components of adapter 50 may comprise injection molded
plastic, with no ultrasonic welding required for assembly, para. 40).

Regarding claim 6, 15, Jones teaches the dual connector latch is a single injection molded component (components of adapter 50 may
comprise injection molded plastic, with no ultrasonic welding required for assembly, para. 40).

Regarding claim 7, 16, Jones teaches the dual connector latch further comprises: a first set of retaining clips for engaging a first optic fiber
(inner housing 54 includes two pairs of axially-aligned receiving arms 60 that are each configured to receive and retain a corresponding
portion of a connector when it is inserted into the outer housing 52, para. 40, fig. 4; [see applicant's fig. 2, retaining clips 124]); and a
second set of retaining clips for engaging a second optic fiber (inner housing 54 includes two pairs of axially-aligned receiving arms 60 that
are each configured to receive and retain a corresponding portion of a connector when it is inserted into the outer housing 52, para. 40, fig.
4, [see applicant’s fig. 2, retaining clips 124]).

Claims 1-16 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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citations and explanations supporting such statement ’
1. Statement

Novelty (N) Claims 5-20 YES

Claims 1-4,21-23 NO
Inventive step (IS) Claims 13-20 YES

Claims 1-12, 21-23 NO
Industrial applicability (IA) Claims 1-23 ‘ YES

Claims NONE NO

2. Chitations and explanations:

Claims 1-4 and 21-23 lack novelty under PCT Article 33(2) as being anticipated by US 6935789 B2 to Gross, Il R et al.
(hereinafter "Gross”).

As to claim 1, Gross discloses: an optical fiber connector (optical fiber connector; Abstract), comprising: a housing having a first end for
receiving an optical fiber (right (first) end, as shown, for receiving an optical fiber; figure 3), a second end opposite the first end (left
(second) end, as shown, opposite the first end; figure 3), and a longitudinal passage extending from the first end to the second end (a
housing with through passages (longitudinal passages, as shown) completely through the housing; figures 1 and 3; column 2, lines 23-25);
a ferrule assembly comprising a ferrule holder and ferrule (terminus 24 includes terminus body 90 (front portion of ferrule holder) that
forms a terminus rear portion (rear portion of ferrule holder) and a ferrule 92; figure 3; column 2, lines 56-58), the ferrule assembly for
being inserted into and disposed within the passage and longitudinally movable within the passage (moved rearward by a mating terminus
22 so the tips of the termini are halfway between front and rear ends 132, 134 of an alignment sleeve 34; Abstract; figure 3), the ferrule
assembly being configured for retaining an optical fiber therein (optic fiber 116 that extends through a bore (retaining) in the ferrule; figure
3; column 3, lines 4-5) and at least one of the housing and the ferrule holder comprising a portion for engaging the other of the housing
and the ferrule holder for retaining the ferrule assembly within the passage (a retainer 100 (portion for engaging} includes a holder 102 and
a clip 104. The front end 106 of the spring presses against the holder 102, while the holder holds the clip in place and presses the clip
forwardly so it presses against a shoulder 108 of the terminus body (ferrule holder), to push the terminus (ferrule assembly) forwardly;
figure 3; column 2, lines 61-65).

As to claim 2, Gross discloses: the connector of claim 1. Gross further discloses further comprising: a resilient member for biasing the
ferrule assembly towards the second end of the housing (a retainer. 100 (portion for engaging) includes a holder 102 and a clip 104. The
front end 106 of the spring (resilient member) presses against (biases) the holder 102, while the holder holds the clip in place and presses
the clip forwardly (towards the second end) so it presses against a shoulder 108 of the terminus body (ferrule holder), to push the terminus
(ferrule assembly) forwardly (towards the second end); figure 3; column 2, lines 61-65); and at least one of the housing and the ferrule
holder comprising a portion for engaging the other of the housing and the ferrule holder for retaining the ferrule assembly within the
passage in opposition to the bias of the resilient member (forward end 119 (portion for engaging) of terminus assembly (ferrule assembly)
shown abutting (engaging) a stop shoulder of the plug of the housing; figure 3; column 3, lines 28-30).

As to claim 3, Gross discloses: the connector of claim 1. Gross further discloses wherein the portion for engaging comprises at least one
integral projecting portion of the one of housing and the ferrule holder (forward end 119 (integral projecting portion of ferrule assembly for
engaging) of terminus assembly (ferrule assembly; figure 3; column 3, lines 26-29), and the other of the housing and the ferrule holder
comprises at least one integral recessed portion for receiving and engaging with corresponding projecting portions (forward end 119
(portion for engaging) of terminus assembly (ferrule assembly) shown abutting (engaging) a stop shoulder (recessed portion) of the plug of

the housing; figure 3; column 3, lines 28-30).

As to claim 4, Gross discloses: the connector of claim 1. Gross further discloses wherein the housing comprises a one-piece unitary body
(housing is a single piece; figure 3; column 2, line 54-55).

-***_Continued Within the Next Supplemental Box-"**-
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-Continued from Box V: Citations and Explanations-***-

As to claim 21, Gross discloses: A one-piece housing for an optical filter connector (housing 30 (one piece); a single piece as shown in
flgurg 3; figure 3; column 2, lines 18-24, lines 54-55), the connector having a ferrule assembly for being movably disposed within the
housing under bias of a resilient member (connector has a terminus assembly 20, 22 {ferrule assembly) for being movably disposed within
the hqusing under bias of a resilient member (spring 84); Abstract; figure 3; column 2, lines 18-23), and the housing comprising: a
one-piece unitary body having a first end and a second end opposite the first end (a single piece as shown in figure 3 having right (first)
and left (second) ends; figure 3; column 2, lines 54-55); a longitudinal passage extending from the first end to the second end for receipt of
the ferrule assembly therein (through 25 passages 32 that each extends in forward F and rearward R directions completely through the
housing; figure 3, column 2, lines 24-26); and at least one of the body and the ferrule assembly comprising a portion for engaging the other
of the housing and the ferrule assembly for retaining the ferrule assembly within the passage in opposition to the bias of the resilient
member (shoulder 18 of housing retains shoulder 108 of ferrule assembly via holder 102 and clip 104 in opposition to the bias of the long
spring 84 (resilient member); Abstract; figure 3; column 4, lines 19-23).

As to claim 22, Gross discloses the housing of claim 21. Grass further discloses: wherein the portion for engaging comprises at least one
integral projecting portion of the one of the housing and the ferrule holder, and the other of the housing and the ferrule holder comprises at
least one recessed portion for receiving and engaging with corresponding projecting portions (shoulder 108 projects from the terminus
assembly (ferrule holder) and shoulder 118 defines a recessed portion for receiving and engaging with corresponding projecting portions
via holder 102 and clip 104; figure 3; column 4, lines 19-23.

As to claim 23, Gross discloses the housing of claim 22. Gross further discloses: wherein the housing comprises the at least one recessed
portion disposed within the passage and extending radially outwardly from the passage for receiving and retaining radial projections of a
ferrule holder therein (housing has a recessed portion (shoulder 118) within the passage extending radially outward (shoulder 118) for
receiving and retaining radial projections (holder 102 via clip 104 from the shoulder 108 (radial projections) of a terminus body 90 (ferrule
holder) therein; figure 3; column 3, lines 26-29).

Claim 5 lacks an inventive step under PCT Article 33(3) as being obvious over Gross in view of US 7,371,082 B2 to Zimmel, et al.
(hereinafter Zimmel).

As to claim 5, Gross discloses: the connector of claim 4. Gross further discloses wherein: the connector further comprises a resilient
member for being disposed in the passage for biasing the ferrule assembly towards the second end of the housing (The front end 106 of
the spring (resilient member, shown disposed in the passage) presses against the holder 102, while the holder holds the clip in place and
presses the clip forwardly so it presses against a shoulder 108 of the terminus body, to push the terminus (ferrule assembly) forwardly
(towards the second end); figure 3; column 2, lines 62-65); the ferrule holder has a first end for being disposed toward the first end of the
housing (The terminus includes a terminus body 90 that forms a terminus rear portion, as shown; figure 3; column 2, lines 56-58), and a
second end for retaining the ferrule adjacent the second end of the housing (and a ferrule 92 that projects (towards the second end, as
shown) into the alignment sleeve 34; figure 3, column 2, lines 58-59). Gross does not disclose: the ferrule holder comprises at least first
and second radial projections spaced apart from one another in a circumferential direction about the ferrule holder; and the passage
comprises corresponding recessed portions extending radially outwardly from the passage for receiving and retaining the radial projections
therein. Zimmel discloses the ferrule holder comprises at least first and second radial projections spaced apart from one another in a
circumferential direction about the ferrule holder; (hub 122 (ferrule holder) includes an anti-rotation portion 128 (corners are first through
fourth radial projections); figure 2; column 4, lines 45-48); and the passage comprises corresponding recessed. portions extending radially
outwardly from the passage for receiving and retaining the radial projections therein (anti-rotation seat 112 defines a seat (recessgd
portions) of a complementary (to the radial projections) geometry; figures 5 and 8; column 5, lines 46—49)_. It would have_ been_ob\{lous toa
person of ordinary skill in the art at the time the invention was made to modify the connector of Gross to m_clude the radial projections and
complimentary recessed portions, as disclosed by Zimmel, to gain the advantage of limiting rotational motion of the ferrule holder, ferrule,

and optical fiber.

Fhk
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Claims 6 and 7 lack an inventive step under PCT Article 33(3) as being obvious over Gross in view of Zimmel and further in view of
US 6,872,039 B2 to Baus, et al. (hereinafter “Baus”)

As to claim 6, Gross in view of Zimmel discloses: the connector of claim 5. Gross fails to disclose wherein: the passage, adjacent the
second end of the housing, defines a first internal dimension, and the recessed portions define a second internal dimension greater than
the first internal dimension. Zimmel further discloses: wherein: the passage, adjacent the second end of the housing, defines a first internal
dimension, and the recessed portions define a second internal dimension greater than the first internal dimension (front bore 116
(passage, defines a first internal dimension (diameter)) of the front housing 110, where recessed portions of seat 112 have a larger
diameter (second internal dimension) than the passage 116; figure 9; column 5, lines 15-23). It would have been obvious for one of
ordinary skill in the art at the time the invention was made to modify the system of Gross to wherein: the passage, adjacent the second end
of the housing, defines a first internal dimension, and the recessed portions define a second internal dimension greater than the first
internal dimension, as disclosed by Zimmel, for the advantage of having a system properly sized to achieve the desired results. Gross
does not disclose: the radial projections comprise flanges integral with the ferrule holder and extending radially outwardly adjacent the
second end of the ferrule holder to define a first flange position, the flanges in the first flange position define a distance greater than the
first internal dimension and corresponding substantially to the second internal dimension; the flanges are radially inwardly displaceable
from the first flange position to a second flange position and have a resilience for returning to the first flange position from the second
flange position, the flanges in the second flange position define a distance less than the first internal dimension for insertion of the ferrule
holder into and along at least a portion of the passage; and the flanges are configured for resiliently returning from the second flange
position towards the first flange position within the passage upon insertion into the passage and encountering the recessed portions within
the passage. Baus discloses the radial projections comprise flanges integral with the ferrule holder and extending radially outwardly
adjacent the second end of the ferrule holder to define a first flange position (the two plungers 132 (flanges) are disposed in one bore 30
(integral with the shaft (ferrule holder)). The plungers 132 are separated by a spring 54, biasing each plunger 132 in an outward direction
(radially outward) adjacent second end defining a first flange position; figures 13 and 16; column 5, lines 10-12), the flanges in the first
flange position define a distance greater than the first internal dimension (shaft and passage diameter; figures 13 and 16) and
corresponding substantially to the second internal dimension (radial outward limit; figures 13 and 18), the flanges are radially inwardly
displaceable from the first flange position to a second flange position and have a resilience for returning to the first flange position from the
second flange position (The plunger (flange) sits upon a helical coil spring 54 (resilience); figures 2 and 21; column 3, line 53; can be freely
depressed (second flange position) and extended (first flange position); column 5, lines 43-44), the flanges in the second flange position
define a distance less than the first internal dimension for insertion of the ferrule holder into and along at least a portion of the passage
(plunger (flange) depressed (second position) below shaft (passage) diameter; figure 21; and the flanges are configured for resiliently
returning from the second flange position towards the first flange position within the passage upon insertion into the passage and
encountering the recessed portions within the passage (The force of the 20 inner surface 62 of the aperture (passage) agams_t the ramped
engaging surface 48 of the plunger 32 (flange) causes the plunger 32 to be pushed inwardly against the bias of the spring 54 into the bore
30 until the abutment 50 is no longer exposed (second position). The pin 20 can then be installed completely by continuing to push 25 the
pin 20 through the aperture (passage). Once the pin 20 is installed and the ramped engaging surface 48 clears the_ aperture(enc_o_unters
the recessed portions) the plunger 32 (flange) pops back up (returns from the second flange position towards the first flange posmon_) )
against the bias (resiliently) of the spring 54; figure 17; column 5, lines 20-28). It would have been obvious to a person of ordinary skill in
the art at the time the invention was made to modify the connector of Gross to include the compressible and extendable resilient flanges,
as disclosed by Baus, to gain the advantage of limiting rotational motion of the ferrule holder, ferrule, and optical fiber at a particular depth

of insertion into the passage.

_m*x_Continued Within the Next Supplemental Box-***-
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As to claim 7, Gross in view of Zimmel and further in view of Baus discloses: the connector of claim 6. Gross further discloses: wherein: the
passage comprises a first cylindrical passage portion adjacent the first end of the housing and a second cylindrical passage portion
adjacent the second end of the housing (passage 32 has a front portion 80 (first cylindrical passage portion) adjacent first end 120 of
housing 30 and a rear portion 82 (second cylindrical passage portion) adjacent the second end of housing 30; figure 3; column 2, line 48 to
column 3, line 29), the first cylindrical passage portion comprises a first cylindrical wall defining a first diameter (alignment sleeve 34
passage has a first cylindrical wall defining a first diameter; figures 3 and 6). Gross fails to disclose the second cylindrical passage portion
comprises a second cylindrical wall defining a second diameter of the first internal dimension. Zimmel further discloses: the second
cylindrical passage portion comprises a second cylindrical wall defining a second diameter of the first internal dimension (second
cylindrical passage portion has a second cylindrical wall (adjacent to edges 194-197) defining a second diameter {(extending from center to
wall adjacent edges 194-197); figures 5 and 6), the first diameter being less than the second diameter (ferrule passage diameter is less
than recess diameter; figures 5 and 6), and the passage comprises a first spring seat extending radially outwardly from the first cylindrical
wall to the second cylindrical wall (front surface 146 of rear housing 140 is first spring seat extending radially outwardly from the first
cylindrical wall of passage 147 (interior of rear housing 146) to the second cylindrical wall (inner wall of front housing 110; figure 4; column
5, lines 13-26); the ferrule holder comprises a first body portion for being disposed in the first cylindrical passage portion and a second
body portion for being disposed within the second cylindrical passage portion (ferrule holder 122 has an anti-rotation portion 128 (second
body portion for being disposed within the second cylindrical passage portion) and an elongated cylindrical rear portion 123 (first body
portion for being disposed in the first cylindrical passage portion; figures 1-3; column 4, lines 45-48), the first body portion having a third
diameter less than the first diameter (first body portion fits within first passage portion (third diameter less than first diameter); figures 5 and
6), the second body portion having a fourth diameter greater than the first and third diameter and less than the second diameter
(anti-rotation portion 128 larger than rear portion 123 or rear portion passage and smaller than recesses; figures 2, 5, and 6), and the
ferrule holder comprises a second spring seat exlending radially outwardly from the first body portion to the second body portion (rear wall
of anti-rotation portion 128 is a second spring seat extending radially outwardly from the first body portion to the second body portion;
figures 2 and 4; column 5, lines 13-15); the resilient member comprises a spring for being disposed around the first body portion for
engagement between the first spring seat and the second spring seat (The spring 130 (resilient member) surrounds (disposed around) the
elongated cylindrical rear portion (first body portion) 123 of the hub 122. The spring 130 is captured between the anti-rotation portion 128
(second spring seat) and a surface 146 of the rear housing 140 (first spring seat); column 5, lines 12-23). it would have been obvious for
one of ordinary skill in the art at the time the invention was made to modify the system of Gross to include the second cylindrical passage
portion comprises a second cylindrical wall defining a second diameter of the first internal dimension, as disclosed by Zimmel, for the
advantage of having a system with precisely defined dimensions allowing for greater control of the system. Gross fails to disclose tr_'le
second body portion comprises a substantially cylindrical wall comprising the flanges. Baus further discloses: the second bo_dy portion
comprises a substantially cylindrical wall comprising the flanges (cylindrical wall of pin shaft comprising plungers‘(ﬂanges); figures 13 and
16). It would have been obvious to a person of ordinary skill in the art at the time the invention was made to modify the cgnn_ector of Gross
to include the second cylindrical passage portion comprises a second cylindrical wall defining a second diameter of the first internal
dimension, as disclosed by Baus, to gain the advantage of a resiliently biased ferrule holder with rotational restrictions.

Tk
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Claims 8-9 lack an inventive step under PCT Article 33(3) as being obvious over Gross in view of Zimmel and Baus and further in view of
US 4,872,736 A to Myers, C et al. (hereinafter “Myers™).

As Fo claim 8, Gross in view of Zimmel and Baus discloses the connector of claim 7. Gross does not disclose: wherein: the first and second
radial projections comprise first and second flanges spaced apart 180° from one another in a circumferential direction about the ferrule
holder. Baus_further discloses: wherein: the first and second radial projections comprise first and second flanges spaced apart 180° from
one another in a circumferential direction about the ferrule holder (The plungers 132 (first and second flanges) are separated by a spring
54, biasing each plunger 132 (flange) in an outward direction (spaced apart 180° from one another in a circumferential direction about the
pin shaft (ferrule holder), figures 13 and 16; column 5, lines 8-15). It would have been obvious to a person of ordinary skill in the art at the
time the invention was made to madify the connector of Gross to include the first and second flanges spaced apart 180° from one another,
as further disclosed by Baus, to obtain the advantage of retaining the ferrule holder in place. Zimmel further discloses: the ferrule holder is
insertable into the passage in a first longitudinal direction to compress the spring between the first and second spring seats (The spring
130 surrounds the elongated cylindrical rear portion 123 of the hub 122. The spring 130 is captured between the anti-rotation portion 128
(second spring seat) and a surface 146 of the rear housing 140 (first spring seat) by rearward (first longitudinal) insertion; figures 2 and 4;
column 5, lines 12-15), the spring being for biasing the ferrule holder in a second longitudinal direction opposite the first longitudinal
direction (The spring 130 functions to bias the ferrule 124 in a forward (second longitudinal} direction through the front bore 116; figures 2
and 4; column 5, lines 15-17). It would have been obvious to a person of ordinary skill in the art at the time the invention was made to
modify the connector of Gross to include forward spring biasing of the ferrule holder, as further disclosed by Zimmel, to obtain the
advantage of resiliently retaining the ferrule holder in place. Gross fails to disclose the corresponding recessed portions comprise
openings extending through the housing from the second cylindrical wall to an exterior of the housing. Myers discloses: the corresponding
recessed portions comprise openings extending through the housing from the second cylindrical wall tc an exterior of the housing (the
release cover 80 (housing) includes windows 90-90 (openings in second cylindrical wall to an exterior of the housing), in each of two
opposed sides of the cover. Each of the windows 90-90 is aligned with and is adapted to receive a latching nub 70 of an associated one of
the cantilevered arms 66-66 (flanges); figures 1 and 3; column 5, lines 61-66), the openings being defined by a perimetrical wall and at
least a first portion of the perimetrical wall is disposed towards the second end of the housing (interior walls of openings 90 are perimetrical
walls and are disposed towards the second (cable-receiving) end of the housing); figures 1 and 3); the first and second flanges are
configured to be radially displaceable from the first flange position to the second flange position upon insertion into the passage in the first
direction (first and second flanges 70 on ferrule holder 30 radially displaceable from first flange position {(extended) to the second flange
position (radially compressed) upon insertion; figures 1-3); and the first and second flanges are configured for engaging the first
perimetrical wall portions upon movement of the ferrule holder within the passage in the second longitudinal direction under bias of the
spring (first and second flanges 70 on ferrule holder 30 engage perimetrical wall portions 92 upon movement of the ferrule holder within the
passage in the second longitudinal direction under bias of the spring; figures 2 and 3). It would have been obvious to a person of ordinary
skill in the art at the time the invention was made to modify the connector of Gross to include the perimetrically-walled opening for receiving
flange ends, as disclosed by Myers, to gain the advantage of a longitudinal latch for retaining the ferrule assembly.

As to claim 9, Gross in view of Zimmel and Baus and further in view of Myers discloses: the connector of claim 8. Gross does not disclose:
wherein the first and second flanges have a circumferential dimension and the corresponding recesses have a circumferential dimension,
and the circumferential dimension of the flanges and the circumferential dimension of the corresponding recesses are configured with
respect to one another for preventing rotation of the ferrule holder within the housing when the ferrule holder is insertgd into the h_ousing
and the flanges are disposed in the recesses. Zimmel further discloses: wherein the first and second flanges have a circumferential
dimension and the corresponding recesses have a circumferential dimension (Edges 194 and197 (first and second flanges) have a
circumferential dimension; figures 5 and 6), and the circumferential dimension of the flanges and the circumferential dimensior? of the
corresponding recesses are configured with respect to one another for preventing rotation of the ferrule holder within the housing when the
ferrule holder is inserted into the housing and the flanges are disposed in the recesses (allowing the antirotation portion of the hub to
re-engage the anti-rotation seat (configured with respect to one another), thereby preventing further rotation within the housing when the
ferrule holder is inserted into the housing and the flanges are disposed in the recesses; figures 5 and 6, column 2, lines 31-33). It would
have been obvious to a person of ordinary skill in the art at the time the invention was made to modify the connector of Gross to include
circumferentially complimentary flanges and recesses, as further disclosed by Zimmel, to provide a more secure anti-rotation system for

the ferrule.
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Claims 10-12 lack an inventive step under PCT Article 33(3) as being obvious over Gross in view of Zimmel and further in view of Myers.

/_\s to claim 10, Gros_s in view of Zimmel discloses: the connector of claim 5. Gross does not disclose: wherein: the passage, adjacent the
f!rst fand of thg housing, defines a first internal dimension, and the recesses portions define a second internal dimension greater than the
first internal dimension the first end of the ferrule holder comprises at least first and second axially extending arms spaced radially from
one another, each of the arms having a first end integral with the ferrule holder and a second end disposed axially away from the first end,
the radial projections extending outwardly adjacent the second end, and the axial arms having a first position wherein the projections
define an external dimension greater than the first internal dimension and corresponding substantially to the second internal dimension; the
axially extending arms are radially inwardly displaceable from the first position to a second position and have a resilience for returning to
the first position from the second position, the projections in the second arm position define a distance less than the first internal dimension
for insertion of the first end of the ferrule holder into and along at least a portion of the passage; and the axially extending arms are
configured for resiliently returning from the second position towards the first position within the passage upon insertion into the passage
and the projections encountering the recessed portions. Zimmel further discloses: wherein: the passage, adjacent the first end of the
housing, defines a first internal dimension, and the recesses portions define a second internal dimension greater than the first internal
dimension (front bore 116 (passage, defines a first internal dimension (diameter)) of the front housing 110, where recessed portions of seat
112 have a larger diameter (second internal dimension) than the passage 116; figure 8). It would have been obvious to a person of
ordinary skill in the art at the time the invention was made to modify the connector of Gross in view of Zimmel to include a narrower
passage dimension and a larger recess dimension, as further disclosed by Zimmel, to obtain the advantage of a more secure connection
for the connector. Myers discloses: the first end of the ferrule holder comprises at least first and second axially extending arms spaced
radially from one another (each cantilevered arm 66 (axially extending arms spaced radially apart); figure 2; column 6 line 5), each of the
arms having a first end integral with the ferrule holder and a second end disposed axially away from the first end (on each of two opposite
sides of the shell 30 (ferrule holder) two cantilevered arms 66-66 molded integrally with the shell (ferrule holder). Each cantilevered arm 66
is connected at an end 68 to the shell 30 adjacent to its connection end 34 and has a free end 69 (second end disposed axially away from
the first end); figures 2-3; column 5, lines 17-21), the radial projections extending outwardly adjacent the second end (the free end 69
(second send) of each arm is provided with a latching nub 70 (radial projection); figure 2; column 5, lines 23-24), and the axial arms-having
a first position wherein the projections define an external dimension greater than the first internal dimension and corresponding
substantially to the second internal dimension {(Normally, each latching nub 70 is biased outwardly (first position) such that the latching nub
projects beyond (greater then the first internal dimension and corresponding substantially to the second internal dimensicn) an outer
surface of the shell; figures 2 and 3; column 5, lines 25-31); the axially extending arms are radially inwardly displaceable from the first
position to a second position and have a resilience for returning to the first position from the second position (Each of the arms 66-66 (axial
arms) is disposed within an opening 72 (second paosition) in the shell 30 (ferrule holder). Because each arm is cantilevered, it is capable of
being turned about its end 68 (resilience) to cause the latching nub 70 to be moved within the shell 30 (ferrule holder); figures 2-3; column
5, lines 15-24), the projections in the second arm position define a distance less than the first internal dimension for insertion of the first
end of the ferrule holder into and along at least a portion of the passage (by virtue of being disposed within opening 72, the radial
projections 70 define a distance less than the first internal dimension for insertion of the first end of the ferrule holder into and along at least
a portion of the passage; figure 2; column 5, lines 15-31); and the axially extending arms are configured for resiliently returning from the
second position towards the first position within the passage upon insertion into the passage and the projections encountering the
recessed portions (cantilevered arms 66 (axially extending arms) are configured for resiliently returning from the second position (radially
inward in the narrow passage) towards the first position (radially outward) within the passage upon insertion into the passage and the
projections encountering the recessed portions (larger radial distance than first dimension; figure 2; column 5, lines 15-31).‘It would haye
been obvious to a person of ordinary skill in the art at the time the invention was made to modify the connector of Gross to mclgde radially
biased axially extending arms with radial projections, as disclosed by Myers, to obtain the advantage of a more sccure connection for the
connector.

++_Continued Within the Next Supplemental Box-***-
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As to claim 11, Gross in view of Zimmel and further in view of Myers discloses: the connector of claim 10. Gross further discloses: wherein:
the passage comprises a first cylindrical passage portion adjacent the first end of the housing and a second cylindrical passage portion
adjacent the second end of the housing (passage 32 has a front portion 80 (first cylindrical passage portion) adjacent first end 120 of
housing 30 and a rear portion 82 (second cylindrical passage portion) adjacent the second end of housing 30; figure 3; column 2, line 48 to
column 3, line 29), the first cylindrical passage portion comprises a first cylindrical wall defining a first diameter of the first internal
dimension (alignment sleeve 34 passage has a first cylindrical wall defining a first diameter of the first internal dimension; figures 3 and 6).
Gross does not disclose: the second cylindrical passage portion comprises a second cylindrical wall defining a second diameter greater
than the first diameter, the first diameter being less than the second diameter, the first diameter being less than the second diameter, and
the passage comprises a first spring seat extending radially outwardly from the first cylindrical wall to the second cylindrical wall; the ferrule
holder comprises a first body portion for being disposed in the first cylindrical passage portion and a second body' portion for being
disposed within the second cylindrical passage portion, the first body portion having a third diameter less than the first diameter, the
second body portion having a fourth diameter greater than the first and third diameters and less than the second diameter; and the resilient
member comprises a spring for being disposed around the first body portion for engagement between the first spring seat and the second
spring seat. Zimmel further discloses: the second cylindrical passage portion comprises a second cylindrical wall defining a second
diameter greater than the first diameter, and the ferrule holder comprises a second spring seat extending radially outwardly from the first
body portion to the second body portion (second cylindrical passage portion has a second cylindrical wall (adjacent to edges 194-197)
defining a second diameter (extending from center to wall adjacent edges 194-197; figures 5 and 6), the first diameter being less than the
second diameter (ferrule passage diameter is less than recess diameter; figures 5 and 6), and the passage comprises a first spring seat
extending radially outwardly from the first cylindrical wall to the second cylindrical wall (front surface 146 of rear housing 140 is first spring
seat extending radially outwardly from the first cylindrical wall of passage 147 (interior of rear housing 146) to the second cylindrical wall
(inner wall of front housing 110; figure 4; column 5, lines 13-26) the ferrule holder comprises a first body portion for being disposed in the
first cylindrical passage portion and a second body’ portion for being disposed within the second cylindrical passage portion (ferrule holder
122 has an anti-rotation portion 128 (second body portion for being disposed within the second cylindrical passage portion) and an
elongated cylindrical rear portion 123 (first body portion for being disposed in the first cylindrical passage portion; figures 1-3; column 4,
lines 45-48), the first bady portion having a third diameter less than the first diameter (first body pertion fits within first passage portion
(third diameter less than first diameter); figures 5 and 6), the second body portion having a fourth diameter greater than the first and third
diameters and less than the second diameter (anti-rotation portion 128 larger than rear portion 123 or rear portion passage and smaller
than recesses; figures 2, 5, and 6), and the ferrule holder comprises a second spring seat extending radially outwardly from the first body
portion to the second body portion (rear wall of anti-rotation portion 128 is a second spring seat extending radially outwardly from the first
body portion to the second body portion; figures 2 and 4); and the resilient member comprises a spring for being disposed around the first
body portion for engagement between the first spring seat and the second spring seat (The spring 130 (resilient member) surrounds
(disposed around) the elongated cylindrical rear portion (first body portion) 123 of the hub 122. The spring 130 is captured between the
anti-rotation portion 128 (second spring seat) and a surface 146 of the rear housing 140 (first spring seat); column 5, lines 12-23)_. It would
have been obvious to a person of ordinary skill in the art at the time the invention was made to modify the connector of Gross to include
the ferrule holder insertable into the passage in a first longitudinal direction to compress the spring between the first and seqond spring
seats and the spring biasing the ferrule holder in a second longitudinal direction opposite the first longitudinal direction, as disclosed by
Zimmel, to gain the advantage of a longitudinal latch for retaining the ferrule assembly.

-***_Continued Within the Next Supplemental Box-***-
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As to claim 12, Gross in view of Zimmel and further in view of Myers discloses the connector of claim 11. Gross does not disclose the first
end of the ferrule holder is insertable into the passage in a first longitudinal direction to compress the spring between the first and second
spring seats. Zimmel further discloses: the first end of the ferrule holder is insertable into the passage in a first longitudinal direction to
compress the spring between the first and second spring seats (The spring 130 surrounds the elongated cylindrical rear portion 123 of the
hub 122. The spring 130 is captured between the anti-rotation portion 128 (second spring seat) and a surface 146 of the rear housing 140
(first spring seat) by rearward (first longitudinal) insertion; figures 2 and 4; column 5, lines 12-15), the spring being for biasing the ferrule
holder in a second longitudinal direction opposite the first longitudinal direction (The spring 130 functions to bias the ferrule 124 in a
forward (second longitudinal) direction through the front bore 116; figures 2 and 4). Gross further discloses an end surface of the first
housing end, the end surface defining a ring-shaped surface (shoulder 118 (ring-shaped end surface); figure 3; and spring seat
(ring-shaped end surface) at right end of figure 3; figure 3). It would have been obvious to a person of ordinary skill in the art at the time the
invention was made to modify the invention of Gross to include: the spring-compressing insertion and the forward biasing, as further
disclosed by Zimmel to gain the advantage of a more easily assembled connector. Gross fails to disclose wherein: the at least first and
second axially extending arms comprise first, second, third and fourth axially extending arms disposed at about 90' from an adjacent arm
in a circumferential direction about the ferrule holder. Myers further fairly suggests: wherein: the at least first and second axially extending
arms comprise first, second, third and fourth axially extending arms disposed at about 90" from an adjacent arm in a circumferential
direction about the ferrule holder (each cantilevered arm 66 (axially extending arms spaced radially apart) wherein the use of two spaced
apart arms fairly suggests the use of four; figure 2; column 6 line 5); the corresponding recessed portions comprise one of: an annular
enlargement of the first cylindrical passage portion adjacent the first end of the housing, the annular enlargement defining a ring-shaped
surface disposed away from the first housing end towards the second end of the housing (window 90 is an annular enlargement of the first
cylindrical passage portion adjacent the first end of the housing, the annular enlargement (walls of windows 90 collectively) defining a
ring-shaped surface disposed away from the first housing end towards the second end of the housing; figure 2); and the first second, third
and fourth axially extending arms are configured to be radially displaceable from the first position to the second position upon insertion into
the passage in the first direction (first and second flanges 70 on ferrule holder 30 radially displaceable from first flange position (extended)
to the second flange position (radially compressed) upon insertion, wherein first and second flanges 70 fairly suggest third and fourth
flanges; figures 1-3); and the projections of the first, second, third and fourth axially extending arms are configured for engaging the
ring-shaped surface upon movement of the ferrule holder within the passage in the second longitudinal direction under bias of the spring
(projections 70 on first and second axially extending arms 66 on ferrule holder 30 engage ring-shaped surface (part of 90) upon movement
of the ferrule holder within the passage in the second longitudinal direction under bias of the spring, wherein projections 70 on first and
second axially extending arms 66 fairly suggest projections on third and fourth axially extending arms; figures 2 and 3). It would have been
obvious to a person of ordinary skill in the art at the time the invention was made to modify the invention of Gross to include: wherein: the
at least first and second axially extending arms comprise first, second, third and fourth axially extending arms disposed at about 90° from
an adjacent arm in a circumferential direction about the ferrule holder, as disclosed by Myers, to gain the advantage of a more easily
assembled connector.

Claim 13 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest wherein one of the ferrule
holder and the housing comprises an additional radial projection and: receiving the additional radial projection therein upon insertion of the
ferrule holder into the passage to prevent rotational movement of the ferrule body within the passage. Gross discloses a ferrule holder
(terminus 24 includes terminus body 90 (front portion of ferrule holder) that forms a terminus rear portion (rear portion of ferrule holder) and
a ferrule 92; figure 3; column 2, lines 56-58), the ferrule holder and the housing comprises a longitudinal slot (a housing with through
passages (longitudinal passages, as shown) completely through the housing; figures 1 and 3; column 2, lines 23-25). Since Gross and the
references of record fail to disclosé wherein one of the ferrule holder and the housing comprises an additional radial projection, it would not
have been obvious to make this arrangement. :

Claim 14 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the second end of the
housing, housing comprises a retainer for being inserted through at least a portion of the housing to block at least a portion of the passage
to retain the ferrule holder in the passage after insertion of the ferrule holder into the passage through the second end of the housing.
Haesly discloses the ferrule holder is insertable into the passage (a clip inserted through the housing which will retain the ferrule again§t all
but a substantial pulling force; abstract; figure 2). Since Haesly and the references of record fail to disclose the second end of the housm_g,
housing comprises a retainer for being inserted through at least a portion of the housing to block at least a portion of the passage to retain
the ferrule holder in the passage after insertion of the ferrule holder into the passage through the second end of the housing, it would not
have been obvious to make this arrangement.

Claims 15-20 meet the criteria set out in PCT Article 33(2)-(3), because of their dependency on claim 14.

Claims 1-23 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2014/012137
Box No. I Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.
a translation of the international application into which is the language of a

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

O OK

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (mcans)

on paper

[
D in electronic form

D in the international application as filed
D together with the international application in electronic form

subsequently to this Authority for the purposes of search

4. D In addition, in the case that more than onc version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or

does not go beyond the application as filed, as appropriate, were furnished.

Additional comments:

1%
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2014/012137

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1 Statement

Novelty (N) Claims None YES
Claims 1-20 NO
lanventive step (1S) Claims None YES
Claims 1-20 NO
Industrial applicability (IA) Claims 1-20 YES
Claims None NO

2. Citations and explanations:

Claims 1-20 lack novelty under PCT Article 33(2) as being anticipated by Liu et al.
Regarding claim 1, Liu et al disclose a fiber optic adaptor for providing a connection between at ieast two fiber optic connectors (adapter

assembly and connector assembily [titie]), the adaptor comprising:
at least first and second cavities for receiving fiber optic connectors therein (at least a pair of ports used for insertion of the connectors are

formed in the shell body; abstract)

and connecting members configured for directly interconnecting the adaptor with at least two additional adaptors in both first and second
directions of a two-dimentional array to provide an interconnected two-directional array of adaptors with interconnections in each of the two
directions (adapters can be sequentially jointed side by side in the horizontal direction or sequentially jointed in the vertical direction in an
overlaid mode; abstract; Fig. 1).

Regarding claim 2, Liu et al disclose the adaptor of claim 1, Liu et al further disclose wherein the adaptor has an exterior surface for being
disposed adjacent and abutting an exterior surface of additional interconnected adaptors in each of the two-directions (adapter 10 of the
housing 1 has a substantially rectangular paralielepiped shape, and includes a first upstanding wall defining an interface 11 to 2, and The
first vertical wall 11 opposite the second wall 12, a top wall 13 and bottom wali 14. The engagement means is configured to Connecting a
plurality of adapters 10 are adjacent to two adjacent first vertical wall of the adapter 11 and the second wall 12, and / or adjacent the top

wall 13 and bottom wall 14; [0062]).

Regarding claim 3, Liu et al disclose the adaptor of claim 2, Liu et al further disclose wherein: the connecting members comprise at least
one of: )

a slot in the external surface of the adaptor (each of the second engaging means 32 includes: receiving slot; [0069]; Fig. 11-13),

and a projection extending from the external surface of the adaptor; and the at ieast one of the slot and the projection is configured to
interlock with a corresponding other of a projection extending from an external surface of an additional adaptor, and a slot in an external
surface of an additional adaptor (first opening 322 i communication with the receiving groove 321, the engaging portion 312 of another

adapter; [0069]).

Regarding claim 4, Liu et al disclose the adaptor of claim 2, Liu et al further disclose wherein the connecting members comprising clips
(clamping structure 3; Fig. 3; [0063]) configured for engaging the adaptor and an additional adaptor to interconnect the adaptor with the

additional adaptor.

Regarding claim 5, Liu et al disclose the adaptor of claim 1, Liu et al further disclose wherein: the adaptor has a first end comprising the
first cavity, a second end comprising the second cavity and disposed opposite the first end (four interfaces 201, respectively, are formed at
both ends of the pair of adapter 200; [0004)), and defines a first longitudinal bore between the first and second ends, the first longitudinal
bore defining a longitudinal axis (configured to accommodate the insertion of the respective connector 400; [0004]; Fig. 19-21);

the adaptor defines an exterior surface disposed about the longitudinal bore, and the exterior surface defines at least a first pair of
oppositely disposed sides defining a first direction orthogonal to the longitudinal axis (11'; Fig. 9, 10), and a second pair of oppositely
disposed sides defining a second direction orthogonal to both the longitudinal axis and the first orthogonal direction (13’; Fig. 9, 10);

and at least one side of each pair of opposite sides is configured for being disposed adjacent and abutting a side of an additional
interconnected adaptor (plurality of adapter 10 'side by side in the horizontal direction are sequentiaily joined together; Fig. 11, 12, 13;

[00868]).

Regarding claim 6, Liu et at disciose the adaptor of claim 5, Liu et al further disclose wherein:

the adaptor is configured for being disposed in a panel (adapter assembly 100 "to the mounting panel 101; Fig. 18, 19; [0080]): the panei
defines a planar surface: and the adaptor is configured for being disposed in the panel with the longitudinal direction thereof at an angle of
about 30 degrees to 90 degrees with respect to the planar surface {modular design of the adapter can be used to ensure that clients need
to select the appropriate number of adaptation Is modular combinations; [0084]).

(Continued In Supplemental Boxes)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:
Box V

Regarding claim 7, Liu et al disclose the adaptor of claim 5, Liu et al further disclose wherein: the adaptor is a rectangular cuboid (each of
said adapter housing has a substantially rectangular parallelepiped shape; [0009]) having a length extending from the first end to the
second end;

the first pair of oppositely disposed sides comprises a first side and a second side defining a height therebetween (a first upstanding wall
defining an interface with the first vertical wall opposite the second wall; [0009]);

the second pair of oppositeily disposed sides comprises a third side and a fourth side defining a width therebetween (a top wall and a
bottom wall, said piurality of device adapters are configured to connect two adjacent engagement with the adapter; [0009]);

at least one of the first side and the second side is configured for being disposed adjacent to and interconnected with one of a first side
and a second side of an additional interconnected adaptor;

and at least one of the third side and the fourth side is configured for being disposed adjacent to and interconnected with one of a third side,
and a fourth side of an adjacent interconnected adaptor (the adapter assembly, said engagement means being configured to hoid a

plurality of adapters in the two
adapter adjacent vertical walls of adjacent first and second wall and / or adjacent the top and bottom walls; [0010]).

Regarding claim 8, Liu et al disclose the adaptor of claim 7, Liu et al further disclose wherein:

the connecting members are disposed on the at least one of the first side and the second side and on the at least one of the third side and
the fourth side (the adapter assembly, said first vertical wall, second wall, a top wall and a bottom wall of each of includes a recess formed
on the inner surface of the housing, the shape of the groove and the clamping; [0011]);

the connecting members comprise at least one of:

a siot in the external surface of the adaptor extending in a longitudinal direction of the adaptor (U-shaped and comprises: a first arm portion
313 'away from the first vertical wall 11’ or the second wail; Fig. 19; [0079]); and

a projecting rail (32'; Fig. 19) extending from the externai surface of the adaptor and extending in a longitudinal direction of the adaptor;

the at least one of the slot and the projecting rail is configured to interlock vial a longitudinal sliding engagement with a corresponding other
of: a projecting rail extending from an external surface of an additional adaptor, and a slot in an external surface of an additional adaptor
(in two adjacent upper and lower adapter, the adapter on a bottom wali with the top wail next to each other near the adapter, reducing
overall installation adapter assembly space; [0079]); and

the at least one of the first side and the second side and the at least one of the third side and the fourth side comprises a stop for aligning
adaptors during sliding engagement (barrier 316 'to block the elongate first arm 313 projecting from the' empty and the second arm portion

314; [0080)).

Regarding claim 9, Liu et al disclose the adaptor of claim 8, Liu et al further disclose wherein:

the first and second cavities are each configured for receiving a type of fiber optic connector seiected from the group comprising MPO, LC,
FC, SC, ST, and MTP type fiber optic connectors (utility model with the adapter 100 such as fiber optic connector 400 shown in Figure 20
(Exampie If LC fiber optic connector); [0061]);

the adaptor comprises at least on additional bore and aligned with the first longitudinal bore in the first orthogonai direction, each at least
on additional longitudinal bore comprises and additional set of first and second cavities for receiving and aligning a fiber optic connectors
therein (when the optical fiber connector 400 is inserted into the adapter 200, the connected connector body 401 accommodated in the
accommodating groove 201, the ferruie 301 is inserted into the connection portion 202 connected to the

continued portion 202 for connection to another optical fiber ferrule; [0004]); and

the first orthogonal direction defines a first orthogonal axis to the longitudinal axis, the second orthogonal direction defines a second
orthogonal axis to the longitudinal axis, and the adaptor has 180 rotational symmetry about the longitudinal axis, the first orthogonal axis,
the second orthogonail axis, or any combination thereof (modular design of the adapter can be used to ensure that clients need to selact
the appropriate number of adaptation is modular combinations; [0084]).

Regarding claim 10, Liu et al disclose the adaptor of claim 8, Liu et al further disclose wherein the adaptor is one of a tabbed adaptor for
being fastened to a panel assembly and an add-on adaptor configured for being attached to at least one of a tabbed adaptor and an
additional add-on adaptor (mounting holes 64 and 74 through the connecting member such as bolts to the adapter assembly 100’ mounted
on a mounting panel (not shown, see Figure 11); [0077]), wherein:

a tabbed adaptor comprises:

a tab (mounting ear 63; Fig. 14-17) extending from the first side and configured for being fastened to a panel assmbly; and

at least one connecting member disposed on each of the second, third and fourth sides, wherein the second side of the tabbed adaptor is
configured to be interconnected with each of: a first side and a second side of an additional add-on adaptor, and a second side of a
tabbed adaptor, and the third and fourth sides of the add-on adaptor are configured to be interconnected with each of: a third side and a
fourth side of an additional add-on adaptor, and a third side and a fourth side of a tabbed adaptor (the clamping structure 3 the two
clamping arms 30 of the first adapter receiving recess in second wall 121 of the same row 12 the first and second vertical wall 11 adapter
recess 111, which can be more than one adapter 10 sequentially secured together side by side. Further, as shown, the hoiding structure of
the two clamping arms 3, 4, 30 is accommodated in the same column of the bottom wall of the recess 141 and the upper portion of the
lower portion of the adapter 14, a top wall of the adapter 131 grooves 13, which can be more than one adapter 10 sequentially stacked

together; [0063]).
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Regarding claim 11, Liu et ai disclose the adaptor of claim 10, Liu et al further disclose wherein:

the at least one connecting member of each of the second side of the tabbed adaptor, and the first side and the second side of the add-on
adaptor comprises a longitudinal rail spaced a first distance from one of the third side and the fourth side, and a longitudinal slot spaced a
second distance from the other of the third side and the fourth side, wherein the first distance is the same as the second distance
(U-shaped and comprises: a first arm portion 313 "away from the first vertical wall 11 or the second wall; Fig. 19; [0079]);

each of the longitudinal rail and the longitudinal slot has cross-sectional configuration corresponding to the cross-sectional configuration of
the other of the longitudinal rail and the longitudinal siot (in two adjacent upper and lower adapter, the adapter on a bottom wall with the top
wall next to each other near the adapter, reducing overall instaliation adapter assembly space; [0079]); and

each longitudinal rail and longitudinal slot of the adaptor is configured to slidingly engage with a corresponding other of a longitudinal siot
and longitudinal raii of an additional adaptor for interlocking the adaptors (barrier 316 'to block the elongate first arm 313 projecting from

the' empty and the second arm portion 314; [0080]).

Regarding claim 12, Liu et al disclose the adaptor of claim 11, Liu et ai further disclose wherein the at least one connecting member of
each of the third side and the fourth side of the tabbed adaptor and each of the third side and the fourth side of the add-on adaptor
comprises at ieast one clip {clamping structure 3; Fig. 1-3; [0063]) configured for interiocking a tabbed adaptor or an add-on adaptor with

an additionai tabbed adaptor or add-on adaptor.

Regarding claim 13, Liu et al disclose the adaptor of claim 12, Liu et al further disclose wherein: the clip bas a first end and a second end,
and a longitudinal dimension extending from the first end to the second end (Fig. 6);

each of the third side and the fourth side of a tabbed adaptor and each of the third side and the fourth side of an add-on adaptor comprises
at least one clip siot configured for receiving one of the first end and the second end of the clip therein, and the at least one clip slot is
positioned for being aligned with a clip slot of the third side or the fourth side of another tabbed adaptor or a clip slot of the third side or the
fourth side of another add-on adaptor (clamping structure 3 the two clamping arms 30 of the first adapter receiving recess in second wall
121 of the same row 12 the first and second vertical wall 11 adapter recess 111, which can be more than one adapter 10 sequentially
secured together side by side. Further, as shown, the holding structure of the two clamping arms 3, 4, 30 is accommodated in the same
column of the bottom wall of the recess 141 and the upper portion of the lower portion of the adapter 14, a top wall of the adapter 131
grooves 13, which can be more than one adapter 10 sequentially stacked together; [0063]);

each at least one clip siot defines an internal surface, and at least one of: the internal surface within the clip slot, and the first and second
ends of the clip, comprises a projection, and at ieast the other of: the internal surface within the clip slot, and the first and second ends of
the ciip, comprises a recess for receiving the projection therein for retaining the clip in the clip slot {top wail 13 and bottom wall 14 includes
a recess formed at each of the inside surface of their respective 111,121,131,141, 111,121,131,141 is substantially the same as the shape
of the recess and the holding structure holding two shapes 3 W|th the arm 30 substantially to the two ciamp-holding structure 3; [0063]; Fig.

4, 5).

Regarding claim 14, Liu et al disclose the adaptor of claim 13, Liu et al further disciose wherein: the adaptor is configured for being
disposed in a panel(adapter assembly 100 "to the mounting panel 101; Fig. 18, 19; [0080]):

the panel defines a planar surface: and the adaptor is configured for being disposed in the panel with the longitudinal direction thereof at
an angle of about 30 degrees to 90 degrees with respect to the planar surface (modular design of the adapter can be used to ensure that
clients need to select the appropriate number of adaptation Is modular combinations; [0084]).

Regarding claim 15, Liu et al disclose the adaptor of claim 14, Liu et al further disclose wherein each of the first and second cavities
comprises an internaily keyed configuration configured for one of:

directly receiving a fiber optic connector therein in a first orientation (Connector body 401 accommodated in the accommodating groove
201; [0004]); and directly receiving an adaptor latch therein in each of a first orientation or a second orientation rotated 180" from the first;
wherein the adaptor latch further comprises an internally keyed configuration for directly» receiving a fiber optic connector therein in a first
orientation orientation (the ferrule 301 is inserted into the connection portion 202 connected to the Continued portion 202 for connection to

another optical fiber ferruie; [0004]),

Regarding claim 16, the adaptor of claim 15, wherein:

each of the first and second cavities (2; Fig. 5) is independently configured for one of:

directly receiving a fiber optic connector therein, and comprises opposed retaining arms configured for releasably retaining a fiber optic
connector within the cavity, the retaining arms being resiliently displaceable outwardly for passage of a fiber optic connector therebetween;
and

directly receiving an adaptor latch therein, and

one of the adaptor latch and the cavity comprises at least one of a first recess and a first resiliently displaceable projection (the free end of
the auxiliary clamping means 43 and the through hole 15 is provided with an elastic retaining projection; Fig. 6, 7; [0066]), and

the other of the adaptor latch and the cavity comprises a corresponding other of a resiliently displaceable projection and a recess for
engaging with the at least one of the first recess and first resiliently- displaceable projection to releaseably retain the adaptor latch within
the cavity, and

the adaptor latch comprises opposed retaining arms configured for releasably retaining a fiber optic connector within the cavity, the
retaining arms being resiliently displaceabie cutwardly for passage of a fiber optic connector therebetween.
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Regarding claim 17, Liu et al disclose a two-directional array of inter-connected fiber optic adaptors (Fig. 1) for providing connections
between fiber optic connectors (at least a pair of ports used for insertion of the connectors are formed in the shell body; abstract), the
adaptors comprising connection elements for releasably coupling each adaptor to irnmediately adjacent adaptors in both directions of the
array (adapters can be sequentially jointed side by side in the horizontal direction or sequentially jointed in the vertical direction in an

overlaid mode; abstract; Fig. 1).

Regarding claim 18, Liu et al disclose the adaptor of claim 17, Liu et al further disclose wherein: each adaptor comprises:
at least first and second cavities for receiving fiber optic connectors therein (at least a pair of ports used for insertion of the connectors are
formed in the shell body; abstract);

an exterior surface disposed about the cavities; and
the connection elements are configured for directly interconnecting each adaptor with the immediately adjacent adaptors with the exterior

surface of each adaptor abutting an exterior surface of each immediately adjacent adaptor in both directions of the array (adapter 10 of the
housing 1 has a substantially rectangular parailelepiped shape, and includes a first upstanding wall defining an interface 11 to 2, and The
first vertical wali 11 opposite the second wall 12, a top wall 13 and bottom wali 14. The engagement means is configured to Connecting a
pluraiity of adapters 10 are adjacent to two adjacent first vertical wall of the adapter 11 and the second wall 12, and / or adjacent the top

wail 13 and bottom wall 14; [0062]).

Regarding claim 19, Liu et al disclose the adaptor of claim 18, Liu et al further disclose wherein the connecting elements comprise at least
one of:
clips configured for engaging immediately adjacent adaptors to interconnect immediately adjacent adaptors (clamping structure 3; Fig. 3;

[0063]): and
projections and slots configured for interlocking engagement, wherein the exterior surface of each adaptor comprises at least one of a slot

and a projection configured for interlocking engagernent with the other of the at least one slot and projection of another adaptor.
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Regarding claim 20, Liu et al disclose the adaptor of claim 18, Liu et al further disclose wherein:

each adaptor has a first end comprising the first cavity, a second end comprising the second cavity and disposed opposite the first end
(four interfaces 201, respectively, are formed at both ends of the pair of adapter 200; {0004)), and defines a first longitudinal bore between
the first and second ends, the first Jongitudinal bore defining a longitudinal axis (configured to accommaodate the insertion of the respective
connector 400; [0004]; Fig. 19-21);

the exterior surface defines first and second oppositely disposed sides defining a first orthogonal direction orthogonal to the longitudinal
axis and defining a height therebetween (11’; Fig. 9, 10);

third and fourth oppositely disposed sides defining a second orthogonal direction orthogonal to both the longitudinal axis and the first
orthogonal direction and defining a width therebetween(13’; Fig. 9, 10); and

at least one side of each pair of opposite sides is configured for being disposed adjacent and abutting a side of immediately adjacent
adaptors (plurality of adapter 10 'side by side in the horizontal direction are sequentially joined together; Fig. 11, 12, 13; {0068]);

each adaptor is one of a tabbed adaptor for being fastened to a panel assembly and an add-on adaptor configured for being attached to at
least one of a tabbed adaptor and an additional add-on adaptor, wherein:

each tabbed adaptor comprises:

atab (mounting ear 63; Fig. 14-17) extending from the first side and configured for being fastened to a panel assembly; and

at least one connecting element disposed on each of the second, third and fourth sides, wherein the second side of each tabbed adaptor is
configured to be interconnected with each of: a first side and a second side of an add-on adaptor, and a second side of an additional
tabbed adaptor, and the third and fourth sides of each tabbed adaptor are configured to be connected to each of: a third side and a fourth
side of an additional tabbed adaptor, and a third side and a fourth side of an add-on adaptor (the clamping structure 3 the two clamping
arms 30 of the first adapter receiving recess in second wall 121 of the same row 12 the first and second vertical wall 11 adapter recess
111, which can be more than one adapter 10 sequentially secured together side by side. Further, as shown, the holding structure of the
two clamping arms 3, 4, 30 is accommodated in the same column of the bottom wall of the recess 141 and the upper portion of the lower
portion of the adapter 14, a top wall of the adapter 131 grooves 13, which can be more than one adapter 10 sequentially stacked together;
[0063]); and

each add-on adaptor comprises at least one connecting element disposed on each of the first, second, third and fourth sides, wherein the
first and second sides of each add-on adaptor are configured to be interconnected with each of: a first side and a second side of an
additional add-on adaptor, and a second side of a tabbed adaptor. and the third and fourth sides of each add-on adaptor are configured to
be interconnected with each of: a third side and a fourth side of an additional add-on adaptor, and a third side and a fourth side of a tabbed
adaptor(the clamping structure 3 the two clamping arms 30 of the first adapter receiving recess in second wall 121 of the same row 12 the
first and second vertical wall 11 adapter recess 111, which can be more than one adapter 10 sequentially secured together side by side.
Further, as shown, the holding structure of the two clamping arms 3, 4, 30 is accommodated in the same column of the bottom wall of the
recess 141 and the upper portion of the lower portion of the adapter 14, a top wall of the adapter 131 grooves 13, which can be more than
one adapter 10 sequentially stacked together; [0063]); )

the at least one connecting element of each of the second side of the tabbed adaptors, and the first side and the second side of the add-on
adaptors comprises a longitudinal rail spaced a first distance from one of the third side and the fourth side. and a longitudinal slot spaced a
second distance from the other of the third side and the fourth side, wherein the first distance is the same as the second distance
(U-shaped and comprises: a first arm portion 313 "away from the first vertical wall 11’ or the second wall; Fig. 19; [0079]);

each of the longitudinal rails and the longitudinal slots has a cross-sectional configuration corresponding to the cross-sectional
configuration of the others of the longitudinal rails and the longitudinal rails (in two adjacent upper and lower adapter, the adapter on a
bottom wall with the top wall next to each other near the adapter, reducing overall installation adapter assembly space; [0079]); and

each longitudinal rail and longitudinal slot is configured to slidingly engage with a corresponding other of the longitudinal slots and
longitudinal rails of ancther adaptor for interlocking the adaptors (barrier 316 'to block the elongate first arm 313 projecting from the' empty
and the second arm portion 314; [0080]):

the at least one connecting element of each of the third side and the fourth side of the tabbed adaptors and each of the third side and the
fourth side of the add-on adaptors comprises at least one clip (clamping structure 3; Fig. 1-3; [0063]) configured for interlocking the tabbed
adaptors or the add-on adaptors with an additional tabbed adaptor or add-on adaptor;

the clip has a first end and a second end, and a longitudinal dimension extending from the first end to the second end (Fig. 6);

each of the third side and the fourth side of the tabbed adaptors and each of the third side and the fourth side of the add-on adaptors
comprises at least one clip slot configured for receiving one of the first end and the second end of the clip therein, and the at least one clip
slot is positioned for being aligned with the clip slot of the third side or the fourth side of another tabbed adaptor or the clip slot of the third
side or the fourth side of another add-on adaptor (clamping structure 3 the two clamping arms 30 of the first adapter receiving recess in
second wall 121 of the same row 12 the first and second vertical wall 11 adapter recess 111, which can be more than one adapter 10
sequentially secured together side by side. Further, as shown, the holding structure of the two clamping arms 3, 4, 30 is accommodated in
the same column of the bottom wali of the recess 141 and the upper portion of the lower portion of the adapter 14, a top wall of the adapter
131 grooves 13, which can be more than one adapter 10 sequentially stacked together; [0063]);

each at least one clip slot defines an internal surface, and at least one of: the internal surface within the clip slot, and the flrst and second
ends of the clip, comprises a projection, and at least the other of: the internal surface within the clip slot, and the first and second ends of
the clip, comprises a recess for receiving the projection therein for retaining the clip in the clip slot (top wall 13 and bottom wall 14 includes
a recess formed at each of the inside surface of their respective 111,121,131,141, 111,121,131,141 is substantially the same as the shape
of the recess and the holding structure holding two shapes 3 with the arm 30 substantially to the two clamp-holding structure 3; [0063];

Fig. 4, 5).

Claims 1-20 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.

Form PCT/ISA/237 (Supplemental Box) (July 2011)
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Tor psison L. McCarthy P CT
Papper Hamiiion LLP
Suite 500G . .
505 Grant Stroat 7‘9&'&{1'?'1‘{‘3\5 OPIMNION OF THE
Pitisburgh, Pennsyleania 162192507 INTERNATIONAL SEARCHING AUTHORITY
United States of America - e o
FCT Rule 4380513
Dak‘ o.fm,m'i‘mg o T
{davimanthivear? 0 9 0 C T 20‘1 4
| Applivant’s or agent's file referonce FOR FORTHER ACTION
13307702402 See puragraph 2 belosy
fteroationnl gydication Ne. Internstiona fling z:mé'q‘dayfmm:&;}w:} ?‘riistii;y ddate {cdayimenrthivears
POTIUS 1481500 08 Jure 2014 {09.06.2014)

IPCI8) - COZB 6736, 638, /40 {2014.01)
CPC - G028 511228, 6381, 6/3833 e e een e N

APPRER cpne ) ADVANCED COMPONENTS, ING.

1. This opteion containg indications relating to the following iems:

Box No.

D Box N 1 Priomsy

P

Basts oof the opirdan

l i Rox Mo, i Bon-establiishment of npinion with segard to novelty, inventive siep and industend apphicababiy
[:] Box N, IV Lack of unity of investion

M Hox No. % Beasoned ststement wader Rule $3e. Ha i) with regard 1o novelty, iveniive e of m dnstrisd spphcabality:
citations el pxplanations supprting such statement

Hox Mo, Vi Certain ducumaenis offed

Boy te, VI Cocedn observations on (e wtenitiongd spplicaion

Ras No. VI Corigin defects in the mtzrnationat application

3 FURTHER ACTION

£ demand for isteraational prefiminary examination i xoade, this opives wifl be cons igered 0 he & wiitlen oplaton of the
Tntemational Preliminuy Examining Authority (7 IPEA™) exeepl that this dises not apply whisre the spphicant chooses an Authesity
athes than This ans o be the IPEA and the chosen IPEA bas notified the Intemnationst Burean under Rude 661 bisdhy that woitien
epimsions of this International Searching Authority will ot be 5o constdered.
1F this opinwn i, as provided sbovs, considied w he 8 written opinsan of te PEA, the spplicant i invdted o submit to 48 IPEA
a written reply together, Whrs spproprise, with amendaents, before the rpiration of ¥ months from the date of metling of Fom
POTASASI0 or before the expiration of 22 months from the priovity date, whichever expaes tater. :
Fop futher options, see Form PCTASARD

v aneecd msailing addvess of the TSAUS | Bate of completions of this opinim i Authorived sifcar

Wit Stop PUT, Ay, I8AUR

Zhane Thomas

Qapvmissivnes fur Palents oF D04 bla 3

0 Box d Aperssdvis, Vieging Z2R13-1480 29 August 2014 {29'{}8'&314) PET Haipiest; §7 1T 1R300
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Faosimate Ne. §71-273-3201 PET GOP; 57 4

Fromt FOTASARZIT (rover sheet) {July 2011}
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WRIFTEN OPINION OF THE Tnienationsd spplistios Mo,
INTERNATIONAL SEARCHING AUTHORITY .
PCTAIS14/41500

Box No. § Basis of this opinion

i

With regand 1o e language, this opiaws has en ssiablished op the basis of:
the internstional application in the language in which iCwas Med.

D 3 wansiatws of the internatinnal application _ which is the language of 4
ianstation furmisked for the purposes of emational swarch {Rules 12,3} and I3 8bR.

E] This opinion bas been sstablished tabiog ity avcount the rectifiestiag of an obvicus woidctitde suthorized by o notified
to this Auntherity wnder Rule 93 (Role 4356 W)

With regard to any nucleotide andfor smine achl sequence disclosed in the internationsl application, this upisien has bosn
estabiished o the busis of & seguencs Hsting [ed of furnished:

B (means)
L1 onpaper

D i RlRCIERIc fotm

b, {time}
in the isnereationst sppdicauion s filed

topether with the femational applicution fn clectronte form

L0

sobsequentiy to thin Authority For the pusposes of seamh

E_:]s 15 addefition, in the cese that more thas one version o1 copy of 4 sequence Histing has been [led or furnished, tha reguired
séatemans that the information in the subseruent or additional copdes is idestival w that W the applicstion as filed o1
s st po bevond the applivation iy filed, as approprisse, were furnished.

Additionst cormBens:
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WRITTEN DPINION OF THE ntummationsd spphestion No.

INTERNATIONAL SEARCHING AUTHORITY

POTAIS AR VR

Box No. ¥V Reasoned statement under Rule 4305, 102)i1} with vegand o novedty, inventive step or fndustris applicability;

i Sigtemesi

Naovelty N} Claisus &, 1720 3 YES
(WEE -5, 716, 21-38 N
Iaventive step {18} Chairns HONE . YE§
Clairns 1-35 e O
Tndastrial epplisatality {143 Clasms 135 o WS
Claims NONE . O

70 Cistions amd explassaions:

Clairis $-8, 7-18, and 21.38 isok novelly under FOT Adicle 33{1} a3 being anticipaied by US 6,682,228 B2 1o Rathrsasmn, L, et b,
{hereinaher Rathnem'}h

As for claim |, Rathnam discloses 8 teduced-profits connation assambly (5 compact conpectar housing; hgures A2 colunn 3, knss
1446}, romprising: an adapise {connesior 260 with connector hausing 250 can be insered intn conventions sdapter 1503 figures 1028
and 847 column 1, ines 13-18 and 48-5% arturnn 3, fines 14-48); 3 fermule having 2 vomnection side {fernte 208 has an e which can e
{ plugagert into 8 ransceiver fconnaction side. figuras 1C, 24281 84-5C; colurmin 1, lineg 48-58 ctlumn 3, fnas 27-46; colume 4; fine 50-88;
onlurmn &, lines 36-551 and a raddced-profie cip Ay arcangad within the adapler {fingers 14 ireduced-profife ¢ip) in adapter 150 lex
puiward when fores is appiied; fixedly srangad wihin fhe adapler figwres 10 and 84; oxlumn 1, lines 4852 coluran &, lines 38-55), the
ratducsd-profie cip having hooks canfigured (o engags 3 portian of the femule opposile fhe connection sida i preveit movarment of the
frrrula within the adapter {ingers 154 ireduced-profite oip having hooks} in adapler 150 fex outward when forse is applied to enter
indertations 318 of body 202 whia the fernule 208 is shid outwart from the intentstion 218 {portian of the ferrule opposite the connectini
side} and can fock into phacs iu prevent the connectaer 200 frors disengaging Fom the recapiade 150 {revent movement of the farule
wifriiey the sdapier); figures 10, 383D and SASLY, column 1, lineg 48-58; oolumin 3, fine 87 coturen 4, fine 10 cotuan 5, Enes 98-88)

As for claim 2, Rathnam disdoses the reduced-profie connection assembly of dairs 1, whersin the framse & & fber oplic ferude {a
compsut connector housing for an optical finer using a farmule; fgures 24-28; cofurmn 8, Bnas 14-18).

As for claim 3, Rathnam Siscloses the reduced-profile sonmzotion asssmbly of cladm 1, wherain the forrude ie o rmecharicyl transter fermuls
ffernde 208 oan be o conventional ferttde such as an BT farsude; figures 2A-28; oolumn 3, fines 27-48; onlumn &, lines 33354

2 for claim 4, Rathnam discloses s reduced-profie connection assernbly of dlaim 1, wherein stisasts portion of the adapter is
configurad as & multiiber prshnipulloff adapter (farmde 208 can e a wiwventions! ferrdle such 35 an MT ferte configuesd i use
MPO mceptacies {rositi-fbar push-onfpull off adapter): figurss 2A-280 column 3, lines 27-46, colwnn §, ines 33-38).

As for daim 5, Rathnam discioses the reduced-protile connacting sssembly of claien 1, frther comprdsing a ferrile instaliaton davice
configired to install the fernde within the reduced-profite ciip (ferule 208 can be insartad by pushing 1 into body 202 fastaliation deies)
and can have the end pushed out of to protruds fram bady 202 and be insened into sdapler receptatie 180 {raduced-profie olip), igures
&4 and B4, onlumn 5, linss 3560

e Continaed Within the Next Supplamsantal Bow-""-

SACIIT (Box No. Vi {Julv 235 1)

Fornms PO

0846



WHRITTEN OPINION OF THE Ternationsl apyiicstion No.
ENTERNATIONAL SEARCHING AUTHORITY
N PCTHUS A1 S

Bex No. VI Certain defecic in the intexrnational spplication

The folloving defocts in the form or citiients of the interustionsd application Kave been noted:
Claims 23 and 35 are chiected o undsr POT Rude §6.Ha)) o3 containing the foliowing defectis} in the farm or contents thereal

Clater 21 16 abjettod to for 8 fpographic ermor an adapter hiving at least on recess™. For the purposes of thia epinion "an adapter havirg
at ieast on recass® s interpratint 45 AR 3dapter having af least one recass”.

Clalen 38 is objscted o for » lypograpioel efror "he ot east G6e gpring” sresting {aek of ardetaden basls suss. For the purposes of tus
opitisn, "the at least one spring” is inferpreted as “the al lsast one spacer” 1o restore anlecadent Dasis and alafty.

Forem PCTASARA? (Hox Mo, VI {nhy 2001
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WERITTEN OPINION OF THE Interational spplication No.

PCTLS 1414 1566

Supplementsl Boy

I case the space in any of the preceding bexks is sot suffivient.
Continastion of:
S Contiveied fom Pravious Supplementst Box ™.

As Tor claim 7, Rathnam dischess a redused-profile connection asgermbly {e compart conpactor housing, Fjuras ZAA2E; oojuny 2, Hoes
14-48), comprising:  ferde having 3 carection snd ffemste 208 has an ond whish can be phigged inte 3 iransoaver {oannasiion skiak
Fgisres 1G. 228 SA-SC: column 1, lines 48-59; colurmn 3, lines 27-46; column 4; fns 50-58; colitrmn 5, lines 38-55) & connecion
comprising: s inrer ousing having ihe ferade Tixedly aranged therssiny st & first erd (body 202 Goner housing} can have famde 308
insenad into it by pushing s fenule 208 into the body and have the Terruls held by Hips 330 ifirst end} to prevent the famue from falling
it e Body (fxedly aranged thersin); fgures S and 84 columrn 3, Jine 57 - solurn 4, ine 13: colums §, lnss 3-56) and Hanges
sxtending from @ secofd and opposite the first and {idges 312 {fanges) are opposite the farule end 206 wih ips 320 end extend

| outward; figures BA and BA; calums 3, Ine 87 ~ columa 4, Tine 10; column 5, lines 3-561, and an sjecier housing disgoasd srowd the inner
housing (st 204 {eiectar huusing) is sippad on body 202 Ganer housingl figuress AR-65; coluran 4, lines 22-4¢; column §, ks 3583
and corfigured to shide afong the inner housing betwden 2 tocked position and an unlocked pasiffon {sleeve 204 (iector housing )

| stipped on body 202 finner housing) and when pushed toward mcoplacie 180 oan fook intn pdace and when pushed away from the
recaptacis o unlock (shide between a lockad position and an unlocked pesition), figures A8-8¢; column 4, lines 2248 epbumn §. lines
3.E3% and an adapar having a ol fixedly aranged therein {nannector 200 with connacior housing 250 can be insenad s conventional
adapes 150 and has fingers 154 {olip fxedly aranged thaeein; figures $0-28 and BA; oaturin 1, lines 13-18 and 3-8, ooduma 3, iines
1426 coluran 5 linas 38-55), the oip having hooks configunsd 1 sngage protrusions extending from an suter surfze of the nner hobsing
{o peavent movement of the inner housing within the adapter (fingers 154 {reduced-profte ¢l having hooks} o adaer 1540 dex outward
when force is appliad to enter indeniations 318 of body 207 while the ferrule 208 is stid puteand from the indendation 318 {protrasions
axtending from ag Auler Surfsss of the ianer iousing and can ook inlo place prevent the vonnactor 200 from disangsging four the
receptacie 150 (prevent movement of the fermiis within the adapiery, figures 10, 3&-30 and 84-50; column 1, Hines 48.-89; column 3, fng
87 - oluron 4, lne 19 coluron 5, lines 33-58), wherain the sjector housing interfaces with the iip in the lockerd positon fo pravant
disangagerent of the hooks fom the protrusions (sleeve 204 {slector housing) when pushed ward receplacie 150 so the taps 414 of
stmave 204 clear the ridges on the body 202 and lock fingars 154 thuks) into the Indendation 318 {protrusions} fo pravent connedor 200
fram disengaging from receptacts 150 tinder normal use (prevent disengagrmeant of e haoks from the protrusionsy figunss BA-GC]
cotrnn 4, Bhes 22-49; onlumn &, lines 3634

s for clais 8, Rathnam discioses the reduced-profis sonneciinn assernbly of olafm 7, whessin the farrule is 8 Rher optic ferrals (a
sompatt conmestos huusing for an optical fiter wsing 4 ferrule; figures 2828 column &, lines 1446},

As for claim O, Rathrem distioses the reduced-profte contetion assembly of claim 7, wherein the fernfe is 2 machanical arsler fernde |
Harrule 304 can be & conventionat fermule such as an MY ferrule: figures 2820 colump 3, Hnes 2798 cotymes §, fines 33-39)

As for daim 10, Rathnam discloses tha reduced-profite connection assembly of claim 7, whereln atfesst a gortion of tha adapteris
sonfigured as a mul-liber pust-on/pull-off sdapter (farrule 208 can be a convantions fermale such as an MT ferrdle configured to use MPO
receplagies (mult-fiber push-oripull off sdapter); figures 2A-28; column 3, lines 2746, colusmn §, lines 33-38).

As for claim 11, Rathnam disdoses the reduced- profils connaction assemity of ciaim 7, whermain 58 el housing somprises at leas o
farrale lalch configured 1o engage the fernde at an end sppasits the copnection end {haddy 202 frmer housing) hes protiusions 318 {fernde
tatohy stk the ferrute 208 {engage the ferrule) opposits the connedtion sn; figures 3A-3C and B4; cohimn 3. ling 57 - coluron 4, s 242
coluran 4, ines 59-85), theveby preventing movement of the fermde within the inner housing in 2 direction toward the fanges {the
pentrusions 310 sbut the ferole on esch side walls 304 and 306 of body 202 Gnoer housing) only after the fernale 8 Ry inserted and the
side walls retesct o have the protrusivrs engags the famde and pravent the farule 208 from falling out of the body 202 {pravent
movement in a direction toward the Ranges): gures 3A-3C, 54 amd 6A column 3, line 87 - calumn 4, ine 21 column 4, Hney B3 oolimn
5, fine 344

As for dlaim 12, Rathnam discoses the reduced-profile connection assernbly of cleim 11 whersin the sjeciar housing is configured to push
tha at least one fermubs laloh into engagament with the famde {(seave 204 {ajector housing} is pushed cnto body SO aver the ridges 312
which will cause pressurs on the side walls 304 and 3986 and the protnssions 310, thus causing the probrusions 310 b push into the feeruls
208 {push the at leest one ferrule ntc inte sngagament with the fernde) figwes 3438 and BA, coitrm §, fine 57 « cofurn 4, foe 21
cohanin 4, fnes S8-65; solumn 5, lines 37-56).

A for dates 13, Rathnam discloses the reducad-profils connedtion aseembly of alaim 7, whensin pach of the fanges COMPISR & 'REAss
ang a projsction iidoes 312 Ranges} ars a par of ddges {profectionn) with a spot betwaan e rdges 35 well a5 bayond the ridge whire the
surtace is #at comparsd 1o e fdge frecess); figures BA and 6B; columa 3, ling §7 - colunmn 4, fires 107 oolumns 5, ines 21.86). wherein a
distat portion of the ejector houssing ks configured to be seated in the recess when in the jouked position {the sleeve 204 {sjactor housinglis
pushed so that the tabs 4 14 Gistal porfion} dear both ddges on the body 202 (sented in the recags) when in the lockad position, figuras 84
ang 88; cokirn 3, line 57 - cotuier 4, fine 10; oolurr 5, fines 21-66),

As for caim 14, Rathnam disdoses e reduced-profile connection assembly of daim 13, wharein a disial poelion f the sfertor housing is
vonfigursd fo be seated in the revess whan in the unlocked position (he sleeve 204 (slector housiog) s pushed so that the tabs 414 are
bstweoen bith ridges 312 on the body 202 {sesied in the recess) wher i the untorked position; fgures 5A and 68; oslume 3, tng & -
colurn 4. Sne 16 colurr 5, ines 21-58), thereby praventing rovement of the sjector housing in a prodmeat thireution alang tha e
housing (e tabs 414 of siesve 204 {slector housing Jams surrounded by ndges 312 whith hioid the tals in place and prevent the sieeve
from moving o either directinn an body 202 (inner housing, figures A and &8; solumrs 3, ine B7 — cotumn 4, ipe 10; ool &, fnes
21-56).
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As for e 18, Rathrars disciosss the reduced-profite conrsction assembly of cisim 13, whetein & reaxienad portion of ihe ejsclor huuaing
is oonfigured 1o engege the grojastion when in the locked positian {(per figures AE and 4F labs 414 ere & paiy of Bos n each end of the
semve 204, 5 that either sel of tabs could be used to engges the idges 392 and the tabs 414 deay hoth rdges o the bedy 202 whan in
the locked positon: fgumss SE-4F and SB-8C; column 4, Bnes 3348, aotuma B, lines 7186}, thersby pravantng movemant of ing ejscior
housing it a distal divection slong the inner housing (he tsbs 414 of slesva 204 {sjector housing Jars surrounded by ndges 312 which hold
thes tabs in place and prevent the sleaws from moving in either direction on body 202 (nnee housing), figures §8-6C; colurn 4, ines 3343
golurnes 5, Hines 21-563,

As far claim 18, Rainnam disdoses the reduced-profife connection aesembly of claim 7, whersin the connectar comprises ¥ parts (bady
200 anet sleeve 204; gures §8-8C; column §, bnes 21 B3,

s for claits 21, Rathnasn disrioses @ reduced-profils connaction assembly fa compact connector housing; figures 24-28; columa 7, lines
14-48), comprisiog: 8 femde {lermde 208, figuwes 28-28; oot 3. ines 27881 3 connecior having the ferde fixedly arranged thengity
ooy 202 feonmector} san have ferrule 208 insoried into & by pushing the terrule 208 nto the body 202 and have e farnde held by lips
320 o praves Hie fambe from faling out the body (fxedly armanged therain): figures SR and B4, cotumi 3, Rnes 27-48; column 3, ling &7 ~
sodunn 4, e B column 3, ines 3-56) end comprising al least one adapter igich having at least one adander Bich pryection (sdaper 150
nas Sngars 154 (adamar iy Bax outwacd whee foroe is applied (at lsast one adapier lalch projectian]; igures 16 ang 84 coluna 1,
firise 4B-5%; onlum 5, ines 38-585 and @y adapter having at laast one retess {sonnsoier 200 with body 208 wan be insaried e
conventional adapisr 180 and held there ysing indentations 318 recessash figires 1C, BA and 68-8C; columin 1, tines 1318 and 48-58%;
colurn 3. fines 14-35; sedurs 5, lines 38.55), the at least one mcess configured to engage the aedaper lalch projection whmn the
connector is kaokad in the adapter 1o prevant movement of the conneciar within the adapter {body 202 has indeniations 318 {recessas)
which fingers 154 {adaptar iatch projection) fiax 1o enter when leckad 10 pravent the connectar froms disengaging fram the adapter 150
{prevent movemant of the connector within the adapiefl; tigures 10, 2430 and SASL: colusia 1, Bnes 48-58; colimn 3, line 87 - tolumn
4, fine 1% column 5, lnes 38-88).

As fof sieim 22, Rathnarn discloses the redused-prafits confisclion sssambly of claim 21, whaersln th femuie is 2 Bber oplic farrvle (8
compact oannacior housing for an siicel fibar using o forrale; fgures 24.28; column 3, Bnes 1415},

As for caim 23, Rathnam discioses the reduced-profile connmzion assembly of daim 21, swhetsin the femde is 8 machanice kansier
fernile {farrule 205 can b a convantional termula such s &n SAT fermsie: figures 28-38; column 3, nes 2746 cohuan 8, lines 2339

As for chaim 24, Rathnam discinses the reducad-profite connection assembly of daim 21, whaerein at least a portion of the adapdsr s
configtad as 5 mult-fher pushronipalbolf sdapiar (farrule I35 can be 8 convendiona! fermde such as an MY feruls configurad 1o use MPQ
reneptacies imultl-Ther pustronipull off adaptery, fgures A28 colurn 3, Bnes FR-46; colunm §, ines 3338

As for lsien 25, Rathnam discoses the reduced-profile connacion assembly of clabm 1, wharedn the at least ane adapler ialch comprises
fwro adapter latches arranged on opposite side portions of tha roanector iadapler 150 has fngers 154 {agapter latoches] on the opposite
sirdas of e body 202 of connactor 200; figures 1C and 847 columa 1, lines 4859 motumn 8, Hnes 28-55).

As for claim 26, Rathnam discloses e reducad-profile connaction assembly of clam 2k, Wserain Ihe o Ieast G 1RUESS COMpses 1o
reRsses sranged on spposhes side walls of the adaptar rrrresponding with the i least ons adapist {zteh projaction of e e adaphst
ratehes (pody 202 has W nduemadons 318 {red 1 on the opposite sides walls of the body 202 of connactod 200 which fingas 154 fiex
1 emter whan lnukaed jcorresponding with at least one adapder stch projecion of the 1w adapter Iatches) | figures 16, 3430 and $A-50
sty 1, fnes 48-58; column 3, 08 57 - column 4, ne 183, colgmn B, Bnes 38-55%

Ax for clairn 27, Rathnam discioses te seoducard-profle connection assenbly of claim 21, whevein the connactor comprises 1 pant (body
202 may be molded as one part figures 2A-28; cofarn &, tnes 37-581

As for clairn 28, Rethnsm discloses the reducerd-protile connectinn Assamiy of elaim 21, whersin the connector has a lengih of about 16
milfirpaters o sbout 20 milimaiers (he length of the bolttom walt 302 of the connector is 14.43 figure 3B otume 4, fnes 1121

| A tor clain 26, Ratwar discioses tha raduced-profils sonnection assembly of claim 21, wherain ihe cannecior bas B fengih of abow 13
miffimates (he kngth of S hestom wall 302 of the cannedior s 14.45 sy figure 38, colur 4, nes 11-21)

As for ot 3G, Rathnam disclises & reducsd-profile connection assembly & compact conneciar housing; ligures 24- 35, COHIRT 3, b
1445}, comprising: @ ferrute fermds 208 Tigures 2A-28; colurn 3. finas 2748} 5 sonnaclor hawvireg tha farnule feadly sranged therein
{eonnector 2060 can have ferrute 208 insarted into { by pushing the Territs 208 inta ihe body 208 and have the ferrute hedd by Bps 330 e
pravest the feruls fram faliing out the body (xedly arranged thoreiny; Tioyres 54 and 8A; column 3, nes 2748, cohann 3, #ne 57 -
cohumn 4, ling 36 coluran 5, fnes 3-86} and comprising a1 east one adapler lateh having &t least one adapler latch projeciion {adapier TAQ
has fingers 154 {atapter laich} fiex cutward when foree i appdied (st least ane adapler awh orojection); fguras 3G and S colurmn 3,
lines 48-53; colurrn 5, Hnes 38-55Y and sn adapter having 2 dip fixedly amanged therein (sannector 200 wath cosnecios housirg 2540 cat
b insaried o conventione! adapier 150 and held theve; figures 10, BA and BB-BG; crdumn 1, nes 1318 and 48-5%; colume 3, knes
14-48; coturn §, fnes 38-55), the clip having 3 recess sonfigured to engage the adanter latch proj o when the connsstor 1§ toohed in
the adapter to prevent movement of the conpactor within e adapter (hndy 202 (ip) has indenmaticns 318 rmuareea} which frgers 154
{rcapler latch peojection) fex to enter when fecked to prevent the connecior 200 from divengaging from the seteplacle 150 frevent
mavement of the connector within the adaplerh, fgures G, 3A-30D and 5A-50 column 1, fines 4B-G%; caliamn 3, Yine 57 - solismn 4, tne 0,
solurmin B, ines 38-5%).
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} Ag for Gaim 31, Rathtiam discioses the reduced profle connaction sssermidy of claim 30, wheskin the frrraie it o fber aptic feruls {3
compact connector ks far an optical fbaer using 3 famde: figures A28 cokumn 3, Bnes 14-48)

As for ciam 32, Rathnam discloses the redused-profils connechion assembly of algim 30, wherein the ferrili s a rschanical ransier
fernsie (fermda 208 can be  conventions ferule such 35 an MT Terule: figuss 2A.08; coluns 3, ines 27-46; cofumn &, Knes 33381

As for ciaim 13, Rathnam discloses the reduced-prifile connection assembly of claim 30, wiarein al least 8 portion of the adaper i
configured 35 & muli-fiber push-onipull-off adapter (el 208 can be a conventional farrule such as an M7 femde configured to use MPO
senaptacies (multi-fiber push-onpull off adaptar); tigures 2A-28; column 3, lines 27-46; culuma §, s 33-38%.

s for clalm 34, Rathmam dscioses the sefucad-profile connectinn assemiy of daim 30, hrher comprising af feas ane spring sranged
withise he oonpector isprimg 206 angages the terubs Z08 within connecior 2000 figures 24 and 28 colunn 3, lines 27-47}, the loast one

} spring configured to angage an snd of the fermdle opposite the connestion end {ths farnds 208 i inserted by pushing itin ainng he v wds
aeyond the spring 206 fend of ihe fernde opposite the connection and), and the spring 205 snguges the ferale 208, byures RA-2B, BA, and
BB nodumn 3, Bngs 27-47; columin 4, tine 58 column §, tine 21} 1o prevant movamant of e farrude within the connector i a dirsction awsy
froen his ponnaction snd (Sacg 208 sngages the fernde 208 within connector 200 so wher the connectne is plugped in & good oplical |
intarface is provided [prvent movement of the farrule within the connsntor i & diraction sway Fom the connection sy, Bgures 2A and
#B; s 3, fines 2747}

| As for clairm 38, Rathnam discloses he reduced-profile connection assambly of claimy 30, further compnzing 21 loast Hhe spater arrangd
within the connector {protrssinns 310 (spasr} in body 202: figures 3A-30 and SA; column &, e 57 - column 3, line 24 coturan 4, fines
5565}, the at least ons spacer configured to engags an and of the tarrule spposite the connection and (peotrusions 310 (sparer) sbit the
fsrrule 208 {engsge the ferrule) opposite the connection end; figures 34-3C and A colurmn 3, fins 87 - colurin &, fine 21, cohwn 4, fines
£3-65) to pravent movsment of the famule within the connasiorin a eiractinn away from the connection end {the proteusions 310 abut the
forrule on each side walle 304 and 306 only after the fermule 208 is fully nsertad and the sifs walls retmct @ have the profpusions engage
the ferrule and prevernt the femsle 208 from feliing out of the body 202 (pravant moverant in a direction away from the connactions erd),
firres 3A-3C, A and 54 colurn 3, fine 87 ~ column 4, kna 21 cohenn 4, lines 93 colpmn 5, lae 36).

Clairns & lncks an inventive step under PCT Adicle 33(3) a5 beirg obvinug over Rathnam invisw of LS 8,651,745 B2 to Dainess, P 4. et
&l {hansinafier Doingee'}

As for tlaim 6, Rathnam discioses the redugedprofils connsction assembly of claim 1, but Rathnan fails o disciose whereln e hooks
extend about 7 mitimetens ouside of the adaptar. However, Dainese disdoses wherein the fanks sxiend ahost 2 milimelars ottside of the
acapter (pug fernde 20 with plug guide arms T4 thooks) can extand vut 3 dstance betveen 0.5 to 20 miry, figuses 18.20; cofumn 13, lines
1784}, 1t would have besr alnvious 19 ane having crdinary skill in the ard al the time of invention to modify the connedtion assembly of

Rathnars io have the hook extension of Dainese for the advantage of being abite 1o adjust fiva distanos nevessary for the hooks fo resch i
use adsting connaciors, which iz aspecielly advantageous for Rathnans's use of an adapter which can swyire difference size connetions.

Claims 17 and 18 lack an nventive step under PCT Article 33(3) ss baing sbvicus over Rathinam 0 vigw of US 20406121883 &t i
Shitama, 9. f al. (hereinalier “Shitama’}h,

A3 for olair 17, Rathosm discinses the reduced-profiie connection sssembly of claim 7, but Rathosn faiis o dstlose whanainthe
sonnector has & longift of aboud 20 silimeters fo about 30 milimeters. Hawewer, Shitamra discioses whareln e sonnecior Das @ length of
ahaut 20 milimeters to abwa 30 miliredars (metal plats 13 of splice profestinn 18 wdands 28 mm along he enlins gt ok an MPOMT
connaclor: fgures 3-4; paragraphs {1025, H027-0028). it walld have been obvinus 1o one heving ordinary skill i the art 81 the tme of
irvaminn b modify fhe connection sssambly of Raminam t have e connector of the length of Shitama tor the advantage that Rathnam is
an adapter and thuas should be compatible with 4 warfery nf LonnRoioe SiZes.

As for claim 18, Rathnam disclosas the redusad-peofite connection assembly of dair 7, bt Rathnarn fails o dieclose wharein e
ronmmor has A length of abuut 26 miimeters. However, Shitama discloses whensdn the connectar has & length of about 26 rilbmetsrs
(metal plate 19 of splios protottion 16 extends 26 mim slon e antire langih of an MPOMT conmectur, figunss 3-3; paragraphs {0025,
DO2T-H0283. B would have besn obwious to one having erdinary skill in the avt ol the fime of rvdentian b modify s coonedion assembly of
Rathnare & bave the cannectar of the length of Shitama for the advaniage that Rathaaem is an adapter and thus should be compatible with
a variely of contmchor 5Rms,

Clains 18 ard 20 bk an inventive step usder PCT Articls 333} as being obvious pver Rathnam in visw of WS 20090033487 AY s
Jong, M. ot &l thereinafter de Jong'

As for dlaim 19, Rathnam discloses the reducad-profite connection assenbly of olsim 7, but Rathnam fails 1o dizclose wheren the
connecior extands outside of the adapter when in the iaoked position abiout 13 sifmetars to sbout 3¢ millimeters. Howevsr, de Jong
discloses wherein the connector sxiands oulsids of the adapter when in the facked position about 1% millimeders fo sbout 30 mifmelars
ey oplic connedior |2 may have locked bods 15, H1& {exiend aut side of adapter when is the fucked positions) with o length of about hit]
{tes 100 rm oy prafaraily 10 to 60 mm, ar 10 fo shout 30 mm figures 1, 9 and 7- parsgraphis 1032 and 0040-00411} W woakd have boan
obwicus 1 one having trdinary skif in the art ot thae tme of invention fo modify e o action assemty of Rethvam o have the cennector
of the length of de Jong for i advaniags thal Rathnam is an adapter ek thers showld be compatible with 2 varety Of cunnedtar sizes.
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As for laim 20, Rathmanm discloses the raducsd-profile sennection sssembly of daim 7, st fathnam fals o disclose wharein the
cannecor extends oulside of the adapter when in the focked position ahomit 24 milimetsrs. However, de Jang giscises wheredn i
craneaior sxends outsids of the adapter when in the lockad position about 24 millimetars (fer optic conngclor 12 may havs tocked boots
18, 116 {extand out side of aderter when in the locked posiinns) with a length of about 16 to 100 wm oF praferably 10 o 68 rom, or W
about 30 mm; fgures 1. 5 ang 7; persgraphs {0022 and 0040004 €} 1 would have been obvivus o one having ordinary skill in the adt at
the fime of invention o modify e connection assembly of Rathnam o have the connector of the length of de Jong for the sdvartage Bl
Hathnam s an adapter and thus shed be compatitie with 2 varisty of sonnector stels,
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Ras No. VI Corigin defects in the mtzrnationat application

3 FURTHER ACTION

£ demand for isteraational prefiminary examination i xoade, this opives wifl be cons igered 0 he & wiitlen oplaton of the
Tntemational Preliminuy Examining Authority (7 IPEA™) exeepl that this dises not apply whisre the spphicant chooses an Authesity
athes than This ans o be the IPEA and the chosen IPEA bas notified the Intemnationst Burean under Rude 661 bisdhy that woitien
epimsions of this International Searching Authority will ot be 5o constdered.
1F this opinwn i, as provided sbovs, considied w he 8 written opinsan of te PEA, the spplicant i invdted o submit to 48 IPEA
a written reply together, Whrs spproprise, with amendaents, before the rpiration of ¥ months from the date of metling of Fom
POTASASI0 or before the expiration of 22 months from the priovity date, whichever expaes tater. :
Fop futher options, see Form PCTASARD

v aneecd msailing addvess of the TSAUS | Bate of completions of this opinim i Authorived sifcar

Wit Stop PUT, Ay, I8AUR

Zhane Thomas

Qapvmissivnes fur Palents oF D04 bla 3

0 Box d Aperssdvis, Vieging Z2R13-1480 29 August 2014 {29'{}8'&314) PET Haipiest; §7 1T 1R300
PRIR L1 S T MR

Faosimate Ne. §71-273-3201 PET GOP; 57 4

Fromt FOTASARZIT (rover sheet) {July 2011}
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Box No. § Basis of this opinion

i

With regand 1o e language, this opiaws has en ssiablished op the basis of:
the internstional application in the language in which iCwas Med.

D 3 wansiatws of the internatinnal application _ which is the language of 4
ianstation furmisked for the purposes of emational swarch {Rules 12,3} and I3 8bR.

E] This opinion bas been sstablished tabiog ity avcount the rectifiestiag of an obvicus woidctitde suthorized by o notified
to this Auntherity wnder Rule 93 (Role 4356 W)

With regard to any nucleotide andfor smine achl sequence disclosed in the internationsl application, this upisien has bosn
estabiished o the busis of & seguencs Hsting [ed of furnished:

B (means)
L1 onpaper

D i RlRCIERIc fotm

b, {time}
in the isnereationst sppdicauion s filed

topether with the femational applicution fn clectronte form

L0

sobsequentiy to thin Authority For the pusposes of seamh

E_:]s 15 addefition, in the cese that more thas one version o1 copy of 4 sequence Histing has been [led or furnished, tha reguired
séatemans that the information in the subseruent or additional copdes is idestival w that W the applicstion as filed o1
s st po bevond the applivation iy filed, as approprisse, were furnished.

Additionst cormBens:
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Box No. ¥V Reasoned statement under Rule 4305, 102)i1} with vegand o novedty, inventive step or fndustris applicability;

i Sigtemesi

Naovelty N} Claisus &, 1720 3 YES
(WEE -5, 716, 21-38 N
Iaventive step {18} Chairns HONE . YE§
Clairns 1-35 e O
Tndastrial epplisatality {143 Clasms 135 o WS
Claims NONE . O

70 Cistions amd explassaions:

Clairis $-8, 7-18, and 21.38 isok novelly under FOT Adicle 33{1} a3 being anticipaied by US 6,682,228 B2 1o Rathrsasmn, L, et b,
{hereinaher Rathnem'}h

As for claim |, Rathnam discloses 8 teduced-profits connation assambly (5 compact conpectar housing; hgures A2 colunn 3, knss
1446}, romprising: an adapise {connesior 260 with connector hausing 250 can be insered intn conventions sdapter 1503 figures 1028
and 847 column 1, ines 13-18 and 48-5% arturnn 3, fines 14-48); 3 fermule having 2 vomnection side {fernte 208 has an e which can e
{ plugagert into 8 ransceiver fconnaction side. figuras 1C, 24281 84-5C; colurmin 1, lineg 48-58 ctlumn 3, fnas 27-46; colume 4; fine 50-88;
onlurmn &, lines 36-551 and a raddced-profie cip Ay arcangad within the adapler {fingers 14 ireduced-profife ¢ip) in adapter 150 lex
puiward when fores is appiied; fixedly srangad wihin fhe adapler figwres 10 and 84; oxlumn 1, lines 4852 coluran &, lines 38-55), the
ratducsd-profie cip having hooks canfigured (o engags 3 portian of the femule opposile fhe connection sida i preveit movarment of the
frrrula within the adapter {ingers 154 ireduced-profite oip having hooks} in adapler 150 fex outward when forse is applied to enter
indertations 318 of body 202 whia the fernule 208 is shid outwart from the intentstion 218 {portian of the ferrule opposite the connectini
side} and can fock into phacs iu prevent the connectaer 200 frors disengaging Fom the recapiade 150 {revent movement of the farule
wifriiey the sdapier); figures 10, 383D and SASLY, column 1, lineg 48-58; oolumin 3, fine 87 coturen 4, fine 10 cotuan 5, Enes 98-88)

As for claim 2, Rathnam disdoses the reduced-profie connection assembly of dairs 1, whersin the framse & & fber oplic ferude {a
compsut connector housing for an optical finer using a farmule; fgures 24-28; cofurmn 8, Bnas 14-18).

As for claim 3, Rathnam Siscloses the reduced-profile sonmzotion asssmbly of cladm 1, wherain the forrude ie o rmecharicyl transter fermuls
ffernde 208 oan be o conventional ferttde such as an BT farsude; figures 2A-28; oolumn 3, fines 27-48; onlumn &, lines 33354

2 for claim 4, Rathnam discloses s reduced-profie connection assernbly of dlaim 1, wherein stisasts portion of the adapter is
configurad as & multiiber prshnipulloff adapter (farmde 208 can e a wiwventions! ferrdle such 35 an MT ferte configuesd i use
MPO mceptacies {rositi-fbar push-onfpull off adapter): figurss 2A-280 column 3, lines 27-46, colwnn §, ines 33-38).

As for daim 5, Rathnam discioses the reduced-protile connacting sssembly of claien 1, frther comprdsing a ferrile instaliaton davice
configired to install the fernde within the reduced-profite ciip (ferule 208 can be insartad by pushing 1 into body 202 fastaliation deies)
and can have the end pushed out of to protruds fram bady 202 and be insened into sdapler receptatie 180 {raduced-profie olip), igures
&4 and B4, onlumn 5, linss 3560

e Continaed Within the Next Supplamsantal Bow-""-

SACIIT (Box No. Vi {Julv 235 1)

Fornms PO
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Bex No. VI Certain defecic in the intexrnational spplication

The folloving defocts in the form or citiients of the interustionsd application Kave been noted:
Claims 23 and 35 are chiected o undsr POT Rude §6.Ha)) o3 containing the foliowing defectis} in the farm or contents thereal

Clater 21 16 abjettod to for 8 fpographic ermor an adapter hiving at least on recess™. For the purposes of thia epinion "an adapter havirg
at ieast on recass® s interpratint 45 AR 3dapter having af least one recass”.

Clalen 38 is objscted o for » lypograpioel efror "he ot east G6e gpring” sresting {aek of ardetaden basls suss. For the purposes of tus
opitisn, "the at least one spring” is inferpreted as “the al lsast one spacer” 1o restore anlecadent Dasis and alafty.

Forem PCTASARA? (Hox Mo, VI {nhy 2001
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I case the space in any of the preceding bexks is sot suffivient.
Continastion of:
S Contiveied fom Pravious Supplementst Box ™.

As Tor claim 7, Rathnam dischess a redused-profile connection asgermbly {e compart conpactor housing, Fjuras ZAA2E; oojuny 2, Hoes
14-48), comprising:  ferde having 3 carection snd ffemste 208 has an ond whish can be phigged inte 3 iransoaver {oannasiion skiak
Fgisres 1G. 228 SA-SC: column 1, lines 48-59; colurmn 3, lines 27-46; column 4; fns 50-58; colitrmn 5, lines 38-55) & connecion
comprising: s inrer ousing having ihe ferade Tixedly aranged therssiny st & first erd (body 202 Goner housing} can have famde 308
insenad into it by pushing s fenule 208 into the body and have the Terruls held by Hips 330 ifirst end} to prevent the famue from falling
it e Body (fxedly aranged thersin); fgures S and 84 columrn 3, Jine 57 - solurn 4, ine 13: colums §, lnss 3-56) and Hanges
sxtending from @ secofd and opposite the first and {idges 312 {fanges) are opposite the farule end 206 wih ips 320 end extend

| outward; figures BA and BA; calums 3, Ine 87 ~ columa 4, Tine 10; column 5, lines 3-561, and an sjecier housing disgoasd srowd the inner
housing (st 204 {eiectar huusing) is sippad on body 202 Ganer housingl figuress AR-65; coluran 4, lines 22-4¢; column §, ks 3583
and corfigured to shide afong the inner housing betwden 2 tocked position and an unlocked pasiffon {sleeve 204 (iector housing )

| stipped on body 202 finner housing) and when pushed toward mcoplacie 180 oan fook intn pdace and when pushed away from the
recaptacis o unlock (shide between a lockad position and an unlocked pesition), figures A8-8¢; column 4, lines 2248 epbumn §. lines
3.E3% and an adapar having a ol fixedly aranged therein {nannector 200 with connacior housing 250 can be insenad s conventional
adapes 150 and has fingers 154 {olip fxedly aranged thaeein; figures $0-28 and BA; oaturin 1, lines 13-18 and 3-8, ooduma 3, iines
1426 coluran 5 linas 38-55), the oip having hooks configunsd 1 sngage protrusions extending from an suter surfze of the nner hobsing
{o peavent movement of the inner housing within the adapter (fingers 154 {reduced-profte ¢l having hooks} o adaer 1540 dex outward
when force is appliad to enter indeniations 318 of body 207 while the ferrule 208 is stid puteand from the indendation 318 {protrasions
axtending from ag Auler Surfsss of the ianer iousing and can ook inlo place prevent the vonnactor 200 from disangsging four the
receptacie 150 (prevent movement of the fermiis within the adapiery, figures 10, 3&-30 and 84-50; column 1, Hines 48.-89; column 3, fng
87 - oluron 4, lne 19 coluron 5, lines 33-58), wherain the sjector housing interfaces with the iip in the lockerd positon fo pravant
disangagerent of the hooks fom the protrusions (sleeve 204 {slector housing) when pushed ward receplacie 150 so the taps 414 of
stmave 204 clear the ridges on the body 202 and lock fingars 154 thuks) into the Indendation 318 {protrusions} fo pravent connedor 200
fram disengaging from receptacts 150 tinder normal use (prevent disengagrmeant of e haoks from the protrusionsy figunss BA-GC]
cotrnn 4, Bhes 22-49; onlumn &, lines 3634

s for clais 8, Rathnam discioses the reduced-profis sonneciinn assernbly of olafm 7, whessin the farrule is 8 Rher optic ferrals (a
sompatt conmestos huusing for an optical fiter wsing 4 ferrule; figures 2828 column &, lines 1446},

As for claim O, Rathrem distioses the reduced-profte contetion assembly of claim 7, wherein the fernfe is 2 machanical arsler fernde |
Harrule 304 can be & conventionat fermule such as an MY ferrule: figures 2820 colump 3, Hnes 2798 cotymes §, fines 33-39)

As for daim 10, Rathnam discloses tha reduced-profite connection assembly of claim 7, whereln atfesst a gortion of tha adapteris
sonfigured as a mul-liber pust-on/pull-off sdapter (farrule 208 can be a convantions fermale such as an MT ferrdle configured to use MPO
receplagies (mult-fiber push-oripull off sdapter); figures 2A-28; column 3, lines 2746, colusmn §, lines 33-38).

As for claim 11, Rathnam disdoses the reduced- profils connaction assemity of ciaim 7, whermain 58 el housing somprises at leas o
farrale lalch configured 1o engage the fernde at an end sppasits the copnection end {haddy 202 frmer housing) hes protiusions 318 {fernde
tatohy stk the ferrute 208 {engage the ferrule) opposits the connedtion sn; figures 3A-3C and B4; cohimn 3. ling 57 - coluron 4, s 242
coluran 4, ines 59-85), theveby preventing movement of the fermde within the inner housing in 2 direction toward the fanges {the
pentrusions 310 sbut the ferole on esch side walls 304 and 306 of body 202 Gnoer housing) only after the fernale 8 Ry inserted and the
side walls retesct o have the protrusivrs engags the famde and pravent the farule 208 from falling out of the body 202 {pravent
movement in a direction toward the Ranges): gures 3A-3C, 54 amd 6A column 3, line 87 - calumn 4, ine 21 column 4, Hney B3 oolimn
5, fine 344

As for dlaim 12, Rathnam discoses the reduced-profile connection assernbly of cleim 11 whersin the sjeciar housing is configured to push
tha at least one fermubs laloh into engagament with the famde {(seave 204 {ajector housing} is pushed cnto body SO aver the ridges 312
which will cause pressurs on the side walls 304 and 3986 and the protnssions 310, thus causing the probrusions 310 b push into the feeruls
208 {push the at leest one ferrule ntc inte sngagament with the fernde) figwes 3438 and BA, coitrm §, fine 57 « cofurn 4, foe 21
cohanin 4, fnes S8-65; solumn 5, lines 37-56).

A for dates 13, Rathnam discloses the reducad-profils connedtion aseembly of alaim 7, whensin pach of the fanges COMPISR & 'REAss
ang a projsction iidoes 312 Ranges} ars a par of ddges {profectionn) with a spot betwaan e rdges 35 well a5 bayond the ridge whire the
surtace is #at comparsd 1o e fdge frecess); figures BA and 6B; columa 3, ling §7 - colunmn 4, fires 107 oolumns 5, ines 21.86). wherein a
distat portion of the ejector houssing ks configured to be seated in the recess when in the jouked position {the sleeve 204 {sjactor housinglis
pushed so that the tabs 4 14 Gistal porfion} dear both ddges on the body 202 (sented in the recags) when in the lockad position, figuras 84
ang 88; cokirn 3, line 57 - cotuier 4, fine 10; oolurr 5, fines 21-66),

As for caim 14, Rathnam disdoses e reduced-profile connection assembly of daim 13, wharein a disial poelion f the sfertor housing is
vonfigursd fo be seated in the revess whan in the unlocked position (he sleeve 204 (slector housiog) s pushed so that the tabs 414 are
bstweoen bith ridges 312 on the body 202 {sesied in the recess) wher i the untorked position; fgures 5A and 68; oslume 3, tng & -
colurn 4. Sne 16 colurr 5, ines 21-58), thereby praventing rovement of the sjector housing in a prodmeat thireution alang tha e
housing (e tabs 414 of siesve 204 {slector housing Jams surrounded by ndges 312 whith hioid the tals in place and prevent the sieeve
from moving o either directinn an body 202 (inner housing, figures A and &8; solumrs 3, ine B7 — cotumn 4, ipe 10; ool &, fnes
21-56).

v Continueed Wikin the Nimd Supplementst Box- "%

Form FUTASAAST (Supplemental Bt (haty 2011
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v Continued from Frevious Supplemental Box"-

As for e 18, Rathrars disciosss the reduced-profite conrsction assembly of cisim 13, whetein & reaxienad portion of ihe ejsclor huuaing
is oonfigured 1o engege the grojastion when in the locked positian {(per figures AE and 4F labs 414 ere & paiy of Bos n each end of the
semve 204, 5 that either sel of tabs could be used to engges the idges 392 and the tabs 414 deay hoth rdges o the bedy 202 whan in
the locked positon: fgumss SE-4F and SB-8C; column 4, Bnes 3348, aotuma B, lines 7186}, thersby pravantng movemant of ing ejscior
housing it a distal divection slong the inner housing (he tsbs 414 of slesva 204 {sjector housing Jars surrounded by ndges 312 which hold
thes tabs in place and prevent the sleaws from moving in either direction on body 202 (nnee housing), figures §8-6C; colurn 4, ines 3343
golurnes 5, Hines 21-563,

As far claim 18, Rainnam disdoses the reduced-profife connection aesembly of claim 7, whersin the connectar comprises ¥ parts (bady
200 anet sleeve 204; gures §8-8C; column §, bnes 21 B3,

s for claits 21, Rathnasn disrioses @ reduced-profils connaction assembly fa compact connector housing; figures 24-28; columa 7, lines
14-48), comprisiog: 8 femde {lermde 208, figuwes 28-28; oot 3. ines 27881 3 connecior having the ferde fixedly arranged thengity
ooy 202 feonmector} san have ferrule 208 insoried into & by pushing the terrule 208 nto the body 202 and have e farnde held by lips
320 o praves Hie fambe from faling out the body (fxedly armanged therain): figures SR and B4, cotumi 3, Rnes 27-48; column 3, ling &7 ~
sodunn 4, e B column 3, ines 3-56) end comprising al least one adapter igich having at least one adander Bich pryection (sdaper 150
nas Sngars 154 (adamar iy Bax outwacd whee foroe is applied (at lsast one adapier lalch projectian]; igures 16 ang 84 coluna 1,
firise 4B-5%; onlum 5, ines 38-585 and @y adapter having at laast one retess {sonnsoier 200 with body 208 wan be insaried e
conventional adapisr 180 and held there ysing indentations 318 recessash figires 1C, BA and 68-8C; columin 1, tines 1318 and 48-58%;
colurn 3. fines 14-35; sedurs 5, lines 38.55), the at least one mcess configured to engage the aedaper lalch projection whmn the
connector is kaokad in the adapter 1o prevant movement of the conneciar within the adapter {body 202 has indeniations 318 {recessas)
which fingers 154 {adaptar iatch projection) fiax 1o enter when leckad 10 pravent the connectar froms disengaging fram the adapter 150
{prevent movemant of the connector within the adapiefl; tigures 10, 2430 and SASL: colusia 1, Bnes 48-58; colimn 3, line 87 - tolumn
4, fine 1% column 5, lnes 38-88).

As fof sieim 22, Rathnarn discloses the redused-prafits confisclion sssambly of claim 21, whaersln th femuie is 2 Bber oplic farrvle (8
compact oannacior housing for an siicel fibar using o forrale; fgures 24.28; column 3, Bnes 1415},

As for caim 23, Rathnam discioses the reduced-profile connmzion assembly of daim 21, swhetsin the femde is 8 machanice kansier
fernile {farrule 205 can b a convantional termula such s &n SAT fermsie: figures 28-38; column 3, nes 2746 cohuan 8, lines 2339

As for chaim 24, Rathnam discinses the reducad-profite connection assembly of daim 21, whaerein at least a portion of the adapdsr s
configtad as 5 mult-fher pushronipalbolf sdapiar (farrule I35 can be 8 convendiona! fermde such as an MY feruls configurad 1o use MPQ
reneptacies imultl-Ther pustronipull off adaptery, fgures A28 colurn 3, Bnes FR-46; colunm §, ines 3338

As for lsien 25, Rathnam discoses the reduced-profile connacion assembly of clabm 1, wharedn the at least ane adapler ialch comprises
fwro adapter latches arranged on opposite side portions of tha roanector iadapler 150 has fngers 154 {agapter latoches] on the opposite
sirdas of e body 202 of connactor 200; figures 1C and 847 columa 1, lines 4859 motumn 8, Hnes 28-55).

As for claim 26, Rathnam discloses e reducad-profile connaction assembly of clam 2k, Wserain Ihe o Ieast G 1RUESS COMpses 1o
reRsses sranged on spposhes side walls of the adaptar rrrresponding with the i least ons adapist {zteh projaction of e e adaphst
ratehes (pody 202 has W nduemadons 318 {red 1 on the opposite sides walls of the body 202 of connactod 200 which fingas 154 fiex
1 emter whan lnukaed jcorresponding with at least one adapder stch projecion of the 1w adapter Iatches) | figures 16, 3430 and $A-50
sty 1, fnes 48-58; column 3, 08 57 - column 4, ne 183, colgmn B, Bnes 38-55%

Ax for clairn 27, Rathnam discioses te seoducard-profle connection assenbly of claim 21, whevein the connactor comprises 1 pant (body
202 may be molded as one part figures 2A-28; cofarn &, tnes 37-581

As for clairn 28, Rethnsm discloses the reducerd-protile connectinn Assamiy of elaim 21, whersin the connector has a lengih of about 16
milfirpaters o sbout 20 milimaiers (he length of the bolttom walt 302 of the connector is 14.43 figure 3B otume 4, fnes 1121

| A tor clain 26, Ratwar discioses tha raduced-profils sonnection assembly of claim 21, wherain ihe cannecior bas B fengih of abow 13
miffimates (he kngth of S hestom wall 302 of the cannedior s 14.45 sy figure 38, colur 4, nes 11-21)

As for ot 3G, Rathnam disclises & reducsd-profile connection assembly & compact conneciar housing; ligures 24- 35, COHIRT 3, b
1445}, comprising: @ ferrute fermds 208 Tigures 2A-28; colurn 3. finas 2748} 5 sonnaclor hawvireg tha farnule feadly sranged therein
{eonnector 2060 can have ferrute 208 insarted into { by pushing the Territs 208 inta ihe body 208 and have the ferrute hedd by Bps 330 e
pravest the feruls fram faliing out the body (xedly arranged thoreiny; Tioyres 54 and 8A; column 3, nes 2748, cohann 3, #ne 57 -
cohumn 4, ling 36 coluran 5, fnes 3-86} and comprising a1 east one adapler lateh having &t least one adapler latch projeciion {adapier TAQ
has fingers 154 {atapter laich} fiex cutward when foree i appdied (st least ane adapler awh orojection); fguras 3G and S colurmn 3,
lines 48-53; colurrn 5, Hnes 38-55Y and sn adapter having 2 dip fixedly amanged therein (sannector 200 wath cosnecios housirg 2540 cat
b insaried o conventione! adapier 150 and held theve; figures 10, BA and BB-BG; crdumn 1, nes 1318 and 48-5%; colume 3, knes
14-48; coturn §, fnes 38-55), the clip having 3 recess sonfigured to engage the adanter latch proj o when the connsstor 1§ toohed in
the adapter to prevent movement of the conpactor within e adapter (hndy 202 (ip) has indenmaticns 318 rmuareea} which frgers 154
{rcapler latch peojection) fex to enter when fecked to prevent the connecior 200 from divengaging from the seteplacle 150 frevent
mavement of the connector within the adaplerh, fgures G, 3A-30D and 5A-50 column 1, fines 4B-G%; caliamn 3, Yine 57 - solismn 4, tne 0,
solurmin B, ines 38-5%).

e Cantinad Within the Nexd Sunpiemeniag Box-"""

Fosm FOTASALTT (Supplementd Boay Quly 211}

0858




WRITTEN OPINICN OF THE Internationd applicution Mo

INTERNATIONAL SEARCHING AUTHORITY

POTILS 141500

Sapplerne st Box

1o e the space in any of the preceding boxes is not sufficient.
Continuati i
e Continged from Frevious Supptarmentsl Box-"""-

} Ag for Gaim 31, Rathtiam discioses the reduced profle connaction sssermidy of claim 30, wheskin the frrraie it o fber aptic feruls {3
compact connector ks far an optical fbaer using 3 famde: figures A28 cokumn 3, Bnes 14-48)

As for ciam 32, Rathnam discloses the redused-profils connechion assembly of algim 30, wherein the ferrili s a rschanical ransier
fernsie (fermda 208 can be  conventions ferule such 35 an MT Terule: figuss 2A.08; coluns 3, ines 27-46; cofumn &, Knes 33381

As for ciaim 13, Rathnam discloses the reduced-prifile connection assembly of claim 30, wiarein al least 8 portion of the adaper i
configured 35 & muli-fiber push-onipull-off adapter (el 208 can be a conventional farrule such as an M7 femde configured to use MPO
senaptacies (multi-fiber push-onpull off adaptar); tigures 2A-28; column 3, lines 27-46; culuma §, s 33-38%.

s for clalm 34, Rathmam dscioses the sefucad-profile connectinn assemiy of daim 30, hrher comprising af feas ane spring sranged
withise he oonpector isprimg 206 angages the terubs Z08 within connecior 2000 figures 24 and 28 colunn 3, lines 27-47}, the loast one

} spring configured to angage an snd of the fermdle opposite the connestion end {ths farnds 208 i inserted by pushing itin ainng he v wds
aeyond the spring 206 fend of ihe fernde opposite the connection and), and the spring 205 snguges the ferale 208, byures RA-2B, BA, and
BB nodumn 3, Bngs 27-47; columin 4, tine 58 column §, tine 21} 1o prevant movamant of e farrude within the connector i a dirsction awsy
froen his ponnaction snd (Sacg 208 sngages the fernde 208 within connector 200 so wher the connectne is plugped in & good oplical |
intarface is provided [prvent movement of the farrule within the connsntor i & diraction sway Fom the connection sy, Bgures 2A and
#B; s 3, fines 2747}

| As for clairm 38, Rathnam discloses he reduced-profile connection assambly of claimy 30, further compnzing 21 loast Hhe spater arrangd
within the connector {protrssinns 310 (spasr} in body 202: figures 3A-30 and SA; column &, e 57 - column 3, line 24 coturan 4, fines
5565}, the at least ons spacer configured to engags an and of the tarrule spposite the connection and (peotrusions 310 (sparer) sbit the
fsrrule 208 {engsge the ferrule) opposite the connection end; figures 34-3C and A colurmn 3, fins 87 - colurin &, fine 21, cohwn 4, fines
£3-65) to pravent movsment of the famule within the connasiorin a eiractinn away from the connection end {the proteusions 310 abut the
forrule on each side walle 304 and 306 only after the fermule 208 is fully nsertad and the sifs walls retmct @ have the profpusions engage
the ferrule and prevernt the femsle 208 from feliing out of the body 202 (pravant moverant in a direction away from the connactions erd),
firres 3A-3C, A and 54 colurn 3, fine 87 ~ column 4, kna 21 cohenn 4, lines 93 colpmn 5, lae 36).

Clairns & lncks an inventive step under PCT Adicle 33(3) a5 beirg obvinug over Rathnam invisw of LS 8,651,745 B2 to Dainess, P 4. et
&l {hansinafier Doingee'}

As for tlaim 6, Rathnam discioses the redugedprofils connsction assembly of claim 1, but Rathnan fails o disciose whereln e hooks
extend about 7 mitimetens ouside of the adaptar. However, Dainese disdoses wherein the fanks sxiend ahost 2 milimelars ottside of the
acapter (pug fernde 20 with plug guide arms T4 thooks) can extand vut 3 dstance betveen 0.5 to 20 miry, figuses 18.20; cofumn 13, lines
1784}, 1t would have besr alnvious 19 ane having crdinary skill in the ard al the time of invention to modify the connedtion assembly of

Rathnars io have the hook extension of Dainese for the advantage of being abite 1o adjust fiva distanos nevessary for the hooks fo resch i
use adsting connaciors, which iz aspecielly advantageous for Rathnans's use of an adapter which can swyire difference size connetions.

Claims 17 and 18 lack an nventive step under PCT Article 33(3) ss baing sbvicus over Rathinam 0 vigw of US 20406121883 &t i
Shitama, 9. f al. (hereinalier “Shitama’}h,

A3 for olair 17, Rathosm discinses the reduced-profiie connection sssembly of claim 7, but Rathosn faiis o dstlose whanainthe
sonnector has & longift of aboud 20 silimeters fo about 30 milimeters. Hawewer, Shitamra discioses whareln e sonnecior Das @ length of
ahaut 20 milimeters to abwa 30 miliredars (metal plats 13 of splice profestinn 18 wdands 28 mm along he enlins gt ok an MPOMT
connaclor: fgures 3-4; paragraphs {1025, H027-0028). it walld have been obvinus 1o one heving ordinary skill i the art 81 the tme of
irvaminn b modify fhe connection sssambly of Raminam t have e connector of the length of Shitama tor the advantage that Rathnam is
an adapter and thuas should be compatible with 4 warfery nf LonnRoioe SiZes.

As for claim 18, Rathnam disclosas the redusad-peofite connection assembly of dair 7, bt Rathnarn fails o dieclose wharein e
ronmmor has A length of abuut 26 miimeters. However, Shitama discloses whensdn the connectar has & length of about 26 rilbmetsrs
(metal plate 19 of splios protottion 16 extends 26 mim slon e antire langih of an MPOMT conmectur, figunss 3-3; paragraphs {0025,
DO2T-H0283. B would have besn obwious to one having erdinary skill in the avt ol the fime of rvdentian b modify s coonedion assembly of
Rathnare & bave the cannectar of the length of Shitama for the advaniage that Rathaaem is an adapter and thus should be compatible with
a variely of contmchor 5Rms,

Clains 18 ard 20 bk an inventive step usder PCT Articls 333} as being obvious pver Rathnam in visw of WS 20090033487 AY s
Jong, M. ot &l thereinafter de Jong'

As for dlaim 19, Rathnam discloses the reducad-profite connection assenbly of olsim 7, but Rathnam fails 1o dizclose wheren the
connecior extands outside of the adapter when in the iaoked position abiout 13 sifmetars to sbout 3¢ millimeters. Howevsr, de Jong
discloses wherein the connector sxiands oulsids of the adapter when in the facked position about 1% millimeders fo sbout 30 mifmelars
ey oplic connedior |2 may have locked bods 15, H1& {exiend aut side of adapter when is the fucked positions) with o length of about hit]
{tes 100 rm oy prafaraily 10 to 60 mm, ar 10 fo shout 30 mm figures 1, 9 and 7- parsgraphis 1032 and 0040-00411} W woakd have boan
obwicus 1 one having trdinary skif in the art ot thae tme of invention fo modify e o action assemty of Rethvam o have the cennector
of the length of de Jong for i advaniags thal Rathnam is an adapter ek thers showld be compatible with 2 varety Of cunnedtar sizes.

s

S Cartinged Within the Next Supplemenial Box

Foem POTARAZYT Suppicmantal Box) {fuly 2011
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s Cominved from Previous Supplemantal Bog""-

As for laim 20, Rathmanm discloses the raducsd-profile sennection sssembly of daim 7, st fathnam fals o disclose wharein the
cannecor extends oulside of the adapter when in the focked position ahomit 24 milimetsrs. However, de Jang giscises wheredn i
craneaior sxends outsids of the adapter when in the lockad position about 24 millimetars (fer optic conngclor 12 may havs tocked boots
18, 116 {extand out side of aderter when in the locked posiinns) with a length of about 16 to 100 wm oF praferably 10 o 68 rom, or W
about 30 mm; fgures 1. 5 ang 7; persgraphs {0022 and 0040004 €} 1 would have been obvivus o one having ordinary skill in the adt at
the fime of invention o modify e connection assembly of Rathnam o have the connector of the length of de Jong for the sdvartage Bl
Hathnam s an adapter and thus shed be compatitie with 2 varisty of sonnector stels,

Clesiress $-38 hgvi insiustrial appicabliity as defineg by POT Article 334) bucause the subject matter <an be made or wsed i industry,

Form POTASAZE? (Swpplementat Box) Culy 20113
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY
PCT/US 15/59458

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
IX] the international application in the language in which it was filed.

a translation of the international application into which is the language of a translation
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. l:] This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rulc 43 bis.1(a)).

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a scquence listing:

a, D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
l:] on paper or in the form of an image file.

b. | I furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

[ D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13rer.1(a)).

D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

4. r_—l In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. 1) (January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US 15/50458

Box No. IV Lack of unity of invention

1. In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:
I:l paid additional fees.
I:' paid additional fees under protest and, where applicable, the protest fee.
D paid additional fees under protest but the applicable protest fee was not paid.
Z] not paid additional fees.

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

L__I complied with,

not complied with for the following reasons:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-15 directed to a multi-fiber optic connector with a removable key.

Group |I: Claim 16 directed to a method of switching the polarity configuration between a multi-fiber optic connecter and adapter using
multiple movably dispiaceable keys.

The inventions listed as Groups |-l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

SPECIAL TECHNICAL FEATURES

The invention of Group Il includes the special technical features of a method of switching the polarity configuration between a multi-fiber
optic connecter and adapter, wherein the connector comprises at least first and second movably displaceable keys along the housing
between a first position and second position, and when the first key is in the first position, the second key is in the second position and
providing a first polarity; wherein the method also includes slidingly displacing the first or second key from its first or second position to
the alternate pusition lo change the polarity, not required by the claims of Group |.

COMMON TECHNICAL FEATURES

The inventions of Groups |-l share the technical features of a multi-fiber fiber optic connector comprising: a ferrule having a plurality of
optical fibers supported therein; a housing disposed around at least a portion of the ferrule, the housing comprising: a first end for being
inserted into a fiber optic adapter, a second end disposed opposite the first end, and at least a first wall portion extending from the first
end towards the second end and a second wall portion opposite the first wall portion and extending from the first end towards the second
end, wherein each of the first wall portion and the second wall portion have an internal surface disposed towards the ferrule and an
external surface disposed outwardly away from the ferrule, and the housing defining a longitudinal axis in a direction from the first end to
the second end, a transverse axis orthogonal to the longitudinal axis, and a vertical centerline through the first and second wall portions;
and a key configured to be removably attached to either: the first wall portion to define a first keyed configuration for insertion of the first
end into the adapter in only a first orientation to define a first polarity with respect to the adapter, or the second wall portion to define a
second keyed configuration for inserticn of the first end into the adapter in only a second orientation to define a second polarity with
respect to the adapter, wherein the second polarity is opposite to the first polarity, wherein the key comprises: a first end configured for
engaging with the housing adjacent the first housing end to prevent movement of the first key end with respect to the housing in at least a
direction laterally away from the housing when removably attached to either the first wall portion or the second wall portion; and a second
end disposed longitudinally away from the first end and configured for being removably attached to the housing at a second location of
the housing spaced longitudinally from the first end of the housing towards the second end of the housing to prevent moverment of the
key with respect to the housing in at least a longitudinal direction along the housing when removably attached to either the first wall
portion or the second wall portion. Specifically, Groups | and |l are related as an apparatus (Group |) and methods for using the
apparatus (Group |1). The apparatus is known in prior art as shown in US 2013/0322825 A1 to Cooke et al. (hereinafter 'Cooke’).
Therefore, Groups | and Il lack unity since the shared technical features do not represent a contribution over Cooke:

--- Continued in supplemental box ---

4.  Consequently, this opinion has been established in respect of the following parts of the international application:

D all parts.

N : .
the parts relating to claims Nos. 1-15

Form PCT/ISA/237 (Box No. 1V) (January 2015)
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WRITTEN OPINION OF THE Intemational application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US 15/59458

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1.  Statement

Novelty (N) Claims 2-12, 15 YES
Claims 1, 13-14 NO

Inventive step (IS) Claims 2-12 YES
Claims 1, 13-15 NO

Industrial applicability (IA) Claims 1-15 YES
Claims None NO

2. Citations and explanations:
Llaims 1 and 13-14 tack novelty under PCT Article 33(2) as being anticipated by US 2013/0322825 A1 to Caoke et al. (hereinafter
‘Cooke’).

Regarding claim 1, Cooke discloses a multi-fiber fiber optic connector (20, Fig. 1A, 2; para[0025], ‘a connector includes the structure
(assembly) mounted upon the end of a multi-fiber fiber optic cable'; para[0028], ‘an example connector 20") comprising:

a ferrule (30, Fig. 1A, 2; para[0029], ‘a multi-fiber ferrule (“ferrule”) 30') having a plurality of optical fibers supported therein (Fig. 1A, 2;
para[0029] - ses how the ferrule 30 is referred to as a multi-fiber ferrule 30°);

a housing (46, Fig. 1A, 1C, 2; para[0029], 'an inner housing 46') disposed around at least a portion of the ferrule (34, Fig. 1A, 1C, 2;
para[0029], ‘an inner housing 46 positioned about ferrule 30 around the ferrule outside portion 34'), the housing comprising:

a first end (62, Fig. 1A - see front/first end 62; para[0032), 'inner housing 46 includes a front end 62} for being inserted into a fiber
optic adapter (200, Fig. 7A, 9A - see adapter 200, and see how the first end 62 of the connector 20 is for being inserted into the adapter
200; para[0044], ‘an adapter 200 configured to matingly engage MTP connector 20'),

a second end (64, Fig. 1A - see back/second end 64; para[0032], 'a back end 64') disposed opposite the first end (Fig. 1A - see how
the first end 62 and the second back end 64 are opposite), and

at least a first wall portion (66T, Fig. 1A, 1C; para[0032], 'a top side 66T') extending from the first end towards the second end (Fig.
1A - see how the first/top wall portion 66T extends from the front/first end 62 to the second/back end 64) and a second wall portion (66B,
Fig. 1B; para[0032], ‘a bottom side 66B') opposite the first wall portion and extending from the first end towards the second end (Fig. 1A,
1B, 1C - see how the second wall portion 66B is opposite the first wall portion 66T and how it extends from the first end 62 to the second
end 64), wherein each of the first wall portion and the second wall portion have an internal surface (Fig. 1A, 1B, 1C - see internal surface
for first and second wall portions 66T and 66B) disposed towards the ferrule (Fig. 1C - see how the internal surfaces of the first and
second wall portions 66T and 66B are disposed towards the ferrule 30) and an external surface (Fig. 1A, 1B, 1C - see external surface for
first and second wall portions 66T and 66B) disposed outwardly away from the ferrule (Fig. 1C - see how the external surfaces of the first
and second wall portions 66T and 66B are disposed outwardly away from the ferrule 30), and

the housing defining a longitudinal axis (A1, Fig. 1A; para[0032], ‘the connector axis A1') in a direction from the first end to the second
end (Fig. 1A - see how the longitudinal axis A1 is in the direction from the first end 62 to the second end 64), a transverse axis (Fig. 1A -
see transverse axis that runs perpendicularly to the longitudinal axis through the connector 20) orthogonal to the longitudinal axis (Fig. 1A
- see transverse axis that is orthogonal to the longitudinal axis A1), and a vertical centerline (Fig. 1C - see vertical centertine disposed
directly in the center of ferrule 30) through the first and second wall portions (Fig. 1C - see vertical centerline that runs directly through the
middle of ferrule 30 from the first wall portion 66T to the second wall portion 66B); and

a key (100, Fig. 2, 3A; para[0033}, 'a polarity key 100') configured to be removably attached to either:

the first wall portion (66T, Fig. 4 - see how the key 100 is removably attachable to the first wall portion 66T in the top recess 70T;
para[0035), ‘polarity key 100 is configured to be removably secured within top recess 70T') to define a first keyed configuration (Fig. 4 -
see first keyed configuration where key 100 is disposed in the top first wall portion 66T; para[0042], 'with reference to FIGS. 4 and 6, MTP
connector 20 includes first and second polarity keying configurations, depending in which recess polarity key 100 resides') for insertion of
the first end into the adapter in only a first orientation to define a first polarity with respect to the adapter (Fig. 9A - see how the connector
20 can only be inserted with the top side 66T facing upward; para[0045), ‘because MTP connector 20 has a switchable polarity key 100, a
field technician can manage the polarity of the connection between the MTP connector and adapter 200'), or

-*-Continued in Supplemental Box-*-

Form PCT/ISA/237 (Box No. V) (January 2015)
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INTERNATIONAL SEARCHING AUTHORITY
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
--- Continuation of Box No. IV Lack of unity of invention ---

Regarding claim 1, Cooke discloses a multi-fiber fiber optic connector (20, Fig. 1A, 2; para[0025], ‘a connector includes the structure
(assembly) mounted upon the end of a multi-fiber fiber optic cable’; para[0028], 'an example connector 20') comprising: a ferrule (30, Fig.
1A, 2; para[0029], 'a multi-fiber ferrule (“ferrule") 30') having a plurality of optical fibers supported therein (Fig. 1A, 2; para[0029] - see how
the ferrule 30 is referred to as a multi-fiber ferrule 30'); a housing (46, Fig. 1A, 1C, 2; para[0029], 'an inner housing 46'} disposed around at
least a portion of the ferrule (34, Fig. 1A, 1C, 2; para[0029], 'an inner housing 46 positioned about ferrule 30 around the ferrule outside
portion 34'), the housing comprising: a first end (62, Fig. 1A - see front/first end 62; para[0032), 'inner housing 46 includes a front end 62)
for being inserted into a fiber optic adapter (200, Fig. 7A, 9A - see adapter 200, and see how the first end €2 of the connector 20 is for
being inserted into the adapter 200; para[0044], ‘an adapter 200 configured to matingly engage MTP connector 20%), a second end (64,
Fig. 1A - see back/second end 64; para[0032), ‘a back end 64') disposed opposite the first end (Fig. 1A - see how the first end 62 and the
second back end 64 are opposite), and at least a first wall portion (66T, Fig. 1A, 1C; para[0032), ‘a top side 66T') extending from the first
end towards the second end (Fig. 1A - see how the first/top wall portion 66T extends from the front/first end 62 to the second/back end 64)
and a second wall portion (66B, Fig. 1B; para[0032], 'a bottom side 66B") opposite the first wall portion and extending from the first end
towards the second end (Fig. 1A, 1B, 1C - see how the second wall portion 66B is opposite the first wall portion 66T and how it extends
from the first end 62 to the second end 64), wherein each of the first wall portion and the second wall portion have an internal surface (Fig.
1A, 1B, 1C - see internal surface for first and second wall portions 66T and 66B) disposed towards the ferrule (Fig. 1C - see how the
internal surfaces of the first and second wall portions 66T and 66B are disposed towards the ferrule 30) and an external surface (Fig. 1A,
1B, 1C - see external surface for first and second wall portions 66T and 668) disposed outwardly away from the ferrule (Fig. 1C - see how
the external surfaces of the first and second wall portions 66T and 66B are disposed outwardly away from the ferrule 30), and the housing
defining a longitudinal axis (A1, Fig. 1A; para[0032], 'the connector axis A1') in a direction from the first end to the second end (Fig. 1A -
see how the longitudinal axis A1 is in the direction from the first end 62 to the second end 64), a transverse axis (Fig. 1A - see transverse
axis that runs perpendicularly to the longitudinal axis through the connector 20) orthogonal to the longitudinal axis (Fig. 1A - see transverse
axis that is orthogonal to the longitudinal axis A1), and a vertical centerline (Fig. 1C - see vertical centerline disposed directly in the center
of ferrule 30) through the first and second wall portions (Fig. 1C - see vertical centerline that runs directly through the middle of ferrule 30
from the first wall portion 66T to the second wall portion 66B); and a key (100, Fig. 2, 3A; para[0033], ‘a polarity key 100’} configured to be
removably attached to either: the first wall portion (667, Fig. 4 - see how the key 100 is removably attachable to the first wall portion 66T in
the top recess 70T; para[0035], ‘polarity key 100 is configured to be removably secured within top recess 70T') to define a first keyed
configuration (Fig. 4 - see first keyed configuration where key 100 is disposed in the top first wall portion 66T; para[0042], ‘with reference to
FIGS. 4 and 6, MTP connector 20 includes first and second polarity keying configurations, depending in which recess polarity key 100
resides') for insertion of the first end into the adapter in only a first orientation to define a first polarity with respect to the adapter (Fig. 9A -
see how the connector 20 can only be inserted with the top side 66T facing upward; para[0045), 'because MTP connector 20 has a
switchable polarity key 100, a field technician can manage the polarity of the connection between the MTP connecter and adapter 200°), or
the second wall portion (668, Fig. 6 - see how the key 100 is removably attachable to the second wall portion 668 in the bottom recess
70B; para[0035], ‘polarity key 100 is configured to be removably secured within top recess 70T or bottom recess 70B') to define a second
keyed configuration (Fig. 6 - see second keyed configuration where key 100 is disposed in the bottom second wall portion 66B) for
insertion of the first end into the adapter in only a second orientation to define a second polarity with respect to the adapter (Fig. 9B - see
how the connector 20 can only be inserted with the bottom side 66B facing upward), wherein the second polarity is opposite to the first
polarity (Fig. 4, 6, 9A, 9B - see how the first polarity orientation shown in Fig. 4 and 9A is opposite the second polarity orientation shown in
Fig. 6 and 9B), wherein the key (100, Fig. 2, 3A) comprises: a first end (102, Fig. 3A - see first front end 102; para[0034], 'polarity key 100
has a front end 102, a back end 104" configured for engaging with the housing adjacent the first housing end (Fig. 1C, 2 - see how the first
end 102 engages the housing 46 adjacent the first end 62 via the slotrecess 70T; para[0034], 'a polarity key 100 in the process of being
inserted into top recess 70T') to prevent movement of the first key end with respect to the housing in at least a direction laterally away from
the housing when removably attached to either the first wall portion or the second wall portion (Fig. 2, 4, 5A - see how the movement is
prevented in a lateral direction when the front end 102 of the key 100 is removably attached to the front end 62 of the housing 46 since the
key 100 is partially disposed in the recess 70T, and see how the key 100 is then secured at the front end 102 via lip 72T, further limiting
any movement); and a second end (104, Fig. 3A - see second back end 104; para[0034], ‘polarity key 00 has a front end 102, a back end
104') disposed longitudinally away from the first end and configured for being removably attached to the housing at a second location of
the housing (Fig. 2, 3A - see how the second end 104 is disposed longitudinally away from the first end 62 and is removably attached to
the housing 46 at a second location near the second end 64) spaced longitudinally from the first end of the housing towards the second
end of the housing (Fig. 2 - see how the second end 104 is configured for engaging the housing 46 adjacent to the second housing end 64
longitudinally spaced from the first end 62 of housing 46) to prevent movement of the key with respect to the housing in at least a
longitudinal direction along the housing when removably attached to either the first wall portion or the second wall portion (Fig. 2, 4, 5A -
see how the second end 104 of the key 100 engages the housing 46 adjacent to the second end 64, and how it prevents movement in a
direction longitudinally away from the housing 46 when removably attached to either the first or second wall portions 66T or 66B by using
securing feature 124).

As the common technical features were known in the art at the time of the invention, these cannot be considered special technical feature
that would otherwise unify the groups.

Therefore, Groups I-Il lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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the second wall portion (66B, Fig. 6 - see how the key 100 is removably attachable to the second wall portion 66B in the bottom
recess 708; para[0035], 'polarity key 100 is configured to be removably secured within top recess 70T or bottom recess 708') to define a
second keyed configuration (Fig. 6 - see second keyed configuration where key 100 is disposed in the bottom second wall portion 668,
para[0042], ‘with reference to FIGS. 4 and 6, MTP connector 20 includes first and second polarity keying configurations, depending in
which recess polarity key 100 resides') for insertion of the first end into the adapter in only a second orientation to define a second polarity
with respect to the adapter (Fig. 9B - see how the connector 20 can only be inserted with the bottom side 668 facing upward; paraf0045],
‘because MTP connector 20 has a switchable polarity key 100, a field technician can manage the polarity of the connection between the
MTP connector and adapter 200'), wherein the second polarity is opposite to the first polarity (Fig. 4, 6, 9A, 9B - see how the first polarity
orientation shown in Fig. 4 and 9A is opposite the second polarity orientation shown in Fig. 6 and 98B),

wherein the key (100, Fig. 2, 3A) comprises:

a first end (102, Fig. 3A - sea first front end 102; para[0034], 'polarity key 100 has a front end 102, a back end 104") configured for
engaging with the housing adjacent the first housing end (Fig. 1C, 2 - see how the first end 102 engages the housing 46 adjacent the first
end 62 via the slotirecess 70T; para[0034), ‘a polarity key 100 in the process of being inserted into top recess 70T') to prevent movement
of the first key end with respect to the housing in at least a direction laterally away from the housing when removably attached to either the
first wall portion or the second wall portion (Fig. 2, 4, 5A - see how the movement is prevented in a lateral direction when the front end 102
of the key 100 is removably attached to the front end 62 of the housing 46 since the key 100 is partially disposed in the recess 70T, and
see how the key 100 is then secured at the front end 102 via lip 72T, further limiting any movement); and

a second end (104, Fig. 3A - see second back end 104; para[0034], 'polarity key 100 has a front end 102, a back end 104') disposed
longitudinally away from the first end and configured for being removably attached to the housing at a second location of the housing (Fig.
2. 3A - see how the second end 104 is disposed longitudinally away from the first end 62 and is removably attached to the housing 46 at a
second location near the second end 64) spaced longitudinally from the first end of the housing towards the second end of the housing
(Fig. 2 - see how the second end 104 is configured for engaging the housing 46 adjacent to the second housing end 64 longitudinally
spaced from the first end 62 of housing 46) to prevent movement of the key with respect to the housing in at least a longitudinal direction
along the housing when removably attached to either the first wall portion or the second wall portion (Fig. 2, 4, 5A - see how the second
end 104 of the key 100 engages the housing 46 adjacent to the second end 64, and how it prevents movement in a direction longitudinally
away from the housing 46 when removably attached to either the first or second wall portions 66T or 66B by using securing feature 124).
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Regarding claim 13, Cooke discloses a housing (46, Fig. 1A, 1C, 2; para[0029], 'an inner housing 46') for a fiber optic connector (20, Fig.
1A, 2; para[0025), 'a connector includes the structure (assembly) mounted upon the end of a multi-fiber fiber optic cable’; paraf0028], ‘an
example connector 20'), the housing comprising:

a first end (62, Fig. 1A - see front/first end 62; para[0032], ‘inner housing 46 includes a front end 62') for being inserted into a fiber optic
adapter (200, Fig. 7A, 9A - see adapter 200, and see how the first end 62 of the connector 20 is for being inserted into the adapter 200;
para[0044], 'an adapter 200 configured to matingly engage MTP connector 20'), and a second end (64, Fig. 1A - see back/second end 64;
para[0032], 'a back end 64') disposed opposite the first end (Fig. 1A - see how the first end 62 and the second back end 64 are opposite),
wherein the housing defines a longitudinal direction (A1, Fig. 1A; para[0032], 'the connector axis A1') from the first end to the second end
(Fig. 1A - see how the longitudinal axis A1 is in the direction from the first end 62 to the second end 64), and a transverse direction (Fig.
1A - see transverse axis that runs perpendicularly to the longitudinal axis through the connector 20) orthogonal to the longitudinal direction
(Fig. 1A - see transverse axis that is orthogonal to the longitudinal axis A1);

at least a first wall portion (66T, Fig. 1A, 1C; para[0032], 'a top side 66T") extending from the first end towards the second end (Fig. 1A -
see how the first/top wall portion 66T extends from the front/first end 62 to the second/back end 64) and a second wall portion (66B, Fig.
1B; para[0032), 'a bottom side 66B') opposite the first wall portion and extending from the first end towards the second end (Fig. 1A, 1B,
1C - see how the second wall portion 66B is opposite the first wall portion 66T and how it extends from the first end 62 to the second end
64), wherein each of the first wall portion and the second wall portion have an external surface (Fig. 1A, 1B, 1C - see external surface for
first and second wall portions 66T and 66B) disposed outwardly away from the ferrule (Fig. 1C - see how the external surfaces of the first
and second wall portions 66T and 66B are disposed outwardly away from the ferrule 30); and

a key (100, Fig. 2, 3A; para[0033], 'a polarity key 100') configured to be removably attached to either:

the first wall portion (66T, Fig. 4 - see how the key 100 is removably attachable to the first wall portion 66T in the top recess 70T,
para[0035], ‘polarity key 100 is configured to be removably secured within top recess 70T') to define a first keyed configuration (Fig. 4 - see
first keyed configuration where key 100 is disposed in the top first wall portion 66T; para[0042], ‘with reference to FIGS. 4 and 6, MTP
connector 20 includes first and second polarity keying configurations, depending in which recess pofarity key 100 resides’) for insertion of
the first end into the adapter in only a first orientation to define a first configuration with respect to the adapter (Fig. 9A - see how the
connector 20 can only be inserted with the top side 66T facing upward; para[0045], ‘because MTP connector 20 has a switchable polarity
key 100, a field technician can manage the polarity of the connection between the MTP connector and adapter 200'), or

the second wall portion (66B, Fig. 6 - see how the key 100 is removably attachable to the second wall portion 66B in the bottom
recess 708; para[0035], "polarity key 100 is configured to be removably secured within top recess 70T or bottom recess 70B') to define a
second keyed configuration (Fig. 6 - see second keyed configuration where key 100 is disposed in the bottom second wall portion 66B;
para[0042], ‘with reference to FIGS. 4 and 6, MTP connector 20 includes first and second polarity keying configurations, depending in
which recess polarity key 100 resides’) for insertion of the first end into the adapter in only a second orientation to define a second
configuration with respect to the adapter (Fig. 9B - see how the connector 20 can only be inserted with the bottom side 66B facing upward;
para[0045], 'because MTP connector 20 has a switchable polarity key 100, a field technician can manage the polarity of the connection
between the MTP connector and adapter 200),

wherein the key comprises one of a snap-in fastener and a twist lock fastener (Fig. 2, 5A - see how the key 100 comprises a snap-in
fastener feature 124; para[004 1], 'so that polarity key 100 can be snap-inserted and snap-removed from either of the recesses’) configured
for engaging with either the first wall portion or the second wall portion (Fig. 2, 5A - see how the key 100 comprises a snap-in fastener
feature 124 for engaging with latching features 74T and 74B on either the first wall portion 66T or the second wall portion 66B; para[0041],
‘so that polarity key 100 can be snap-inserted and snap-removed from either of the recesses’), and

each of the first wall portion and the second wall portion comprises an opening (74T, 74B, Fig. 1A, 1B, 1C, 2 - see opening 74T and
74B on the first and second wall portions 66T and 66B) configured for receiving the snap-in fastener or the twist in fastener to releasably
retain the key with either the first wall portion or the second wall portion (Fig. 4, 5A - see how the openings 74T/74B receive the snap-in
features 124 and retain the key 100 within the first/second wall portions 66T/668; para[0041} - see how the openings 747T/74B function with
respect to the keys 100).

Regarding claim 14, Cooke discloses the housing of claim 13, and further teaches wherein:

the key has a planar base portion defining a top surface (Fig. 2 - see top planar base portion of key 100) for being disposed away from
the first or second wall portion (Fig. 2 - see how the top planar base portion and top surface are disposed away from the first wall portion
66T) and a bottom surface for being disposed adjacent the first or second wall portion (Fig. 2 - see bottom surface of the key 100 that
contacts/is disposed adjacent to the first wall portion 66T}, and the key comprises a snap-in fastener (Fig. 2, 5A - see how the key 100
comprises a snap-in fastener feature 124/the block disposed adjacent to end 104; para[0041], 'so that polarity key 100 can be snap-
inserted and snap-removed from either of the recesses') extending from the bottom surface transverse to the planar base portion (Fig. 3A,
5A - see how the snap-in feature extends from the bottom surface parpendicularly to the planar base portion), and

each of the first and second wall portions (66T, 66B, Fig. 1A, 1B, 1C) comprises an opening (74T, 74B, Fig. 1A, 1B, 1C, 2 - see opening
74T and 74B on the first and second wall portions 66T and 66B) configured for receiving the snap-in fastener and releasably retaining the
snap-in fastener therein (Fig. 4, 5A - see how the openings 74T/74B receive the snap-in features 124 and retain the key 100 within the
first/second wall portions 66T/668; para[0041] - see how the openings 74T/74B function with respect to the keys 100).
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Claim 15 lacks an inventive step under PCT Article 33(3) as being obvious over Cooke in view of US 5,521,997 A to Rovenolt et al.
(hereinafter 'Rovenoit').

Regarding claim 15, Cooke discloses the housing of claim 13, and further teaches wherein:

the key has a ptanar base portion defining a top surface (Fig. 2 - see top planar base portion of key 100) for being disposed away from
the first or second wall portion (Fig. 2 - see how the top planar base portion and top surface are disposed away from the first wall portion
66T) and a bottom surface for being disposed adjacent the first or second wall portion (Fig. 2 - see bottom surface of the key 100 that
contacts/is disposed adjacent to the first wall portion 66T), and Cooke further teaches an opening (74T, 74B, Fig. 1A, 1B, 1C, 2 - see
opening 74T and 74B on the first and second wall portions 66T and 66B) configured for receiving the snap-in fastener and releasably
retaining the snap-in fastener therein (Fig. 4, 5A - see how the openings 74T/74B raeceive the snap-in features 124 and retain the key 100
within the first/second wall portions 66T/66B; para[0041] - see how the openings 74T/74B function with respect to the keys 100),

but Cooke does not specifically teach wherein the key comprises a twist-lock element extending from the bottom surface transverse to
the planar base portion, and each of the first and second wall portions comprises an opening configured for receiving the twist-lock
element and releasably retaining the twist-lock element therein.

However, Rovenolt discloses a connector {10, Fig. 1; col 3, In 1-3, 'connector 10') housing having a key (40, Fig. 1; col 3, In1-3, 'a
polarization key 40"), a first wall portion (80, Fig. 1, 3 - see first wall portion 80; col 3, In 10-12, 'a top half 80') and a second wall portion
(90, Fig. 1, 4 - sea second wall portion 90; col 3, In 10-12, ‘a bottom haif 90'); wherein the key comprises a twist-lock element (290, Fig. 1,
6; col 4, In 62-65, ‘the key 40 rotates to the A, B, or M polarizations, the locking tab 290 passes below the secondary boss members 210
preventing disassociation of the key 40 from the connector 10') extending from the bottom surface transverse to the planar base portion
(Fig. 6 - see how the twist-lock element 290 extends from the bottom surface and is transverse to the planar base portion of key 40), and
each of the first and second wall portions (80, 90, Fig. 1, 3, 4) comprises an opening (30, Fig. 1; col 3, In 3-5, 'opening 30") configured for
receiving the twist-lock element (Fig. 1 - see how the slot 30 is for receiving key 40) and releasably retaining the twist-lock element therein
(Fig. 3. 4, 5 - see how the opening 30 is designed for receiving the twist-lock element 280 and for retaining the key 40; col 4, In 62-65, ‘the
key 40 rotates to the A, B, or M polarizations, the locking tab 290 passes below the secondary boss members 210 preventing
disassociation of the key 40 from the connector 10'). Accordingly, it would have been obvious to one of ordinary skill in the art to have
modified the key and wall portions of Cooke's connector by employing the twist-lock key and wall portions, in order to have allowed for a
more secured key element, capable of being quickly and easily attached and removed without the need for additional tools.
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Claims 2-12 meet the criteria as set forth by PCT Articles 33(2) and 33(3) as having novelty and an inventive step because the prior art
fails to teach or fairly suggest the claimed subject matter.

The prior art is exemplified by (1) Cooke, (2) US 8,636,424 B2 to Kuffel et al. (hereinafter 'Kuffel'), and (3) Rovenolt.
Regarding claim 2, Cooke discloses the connector of claim 1, and further teaches wherein:

each of the first wall portion (66T, Fig. 1A, 1C) and the second wall portion (66B, Fig. 1B, 1C) comprise a longitudinal slot (70T, 708,
Fig. 1A, 1B, 1C; para[0032], 'top and bottom recesses 70T and 70B') extending from the first housing end towards the second housing end
(Fig. 1A, 1B, 1C - see how the longitudinal slots 70T and 70B extend from the first end 62 to the second end 64 of housing 46) and
disposed centrally on the wall portion at the vertical centerline (Fig. 1A, 1B, 1C - see how the slots 70T and 708 are disposed on the
vertical centerlines), each slot having a depth extending from the external surface towards the internal surface along the vertical centerline
(H, Fig. 1A, 1B, 1C - see how both slots 70T and 708 have a depth extending from the top external surface toward the internal
surface/towards ferrule 30; para[0034], ‘a height H'), and defining a width transverse to the depth (W, Fig. 1A, 1B, 1C - see width of slots
70T and 70B that are transverse to the depth; para[0034]}, 'a width W'); and

the key (100, Fig. 2, 3A) compriges a key body (Fig. 3 - sue key body) extending from the first key end to the second key end (Fig. 3A -
see how the key 100 has a body extending from the first end 102 to the second end 104);

but Cooke does not specifically teach wherein each slot has a first width at the external surface and a second width spaced from the
external surface in the depth direction, wherein the second width is greater than the first width; and the key body comprising a longitudinal
guide rail projecting away from the key body and extending from the first key end towards the second key end, the guide rail having a first
width adjacent the key body and a second width away from the key body, wherein the first and second widths of the guide rail correspond
to the first and second widths of the slots for longitudinal insertion and movement of the guide rail within the slots.

In similar art, Kuffel discloses a connector (300, Fig. 13, 16; col 7, in 43-46, 'a connector 300') comprising an inner housing (400, Fig.
14, 16; col 7, In 61-63, 'the inner housing assembly 400') and outer housing (500, Fig. 14, 16; col 7, In 47-51, 'the outer housing 500'); the
outer housing comprising a slot (806, Fig. 16; col 7, In 61-63, 'two symmetric recessed features 806’) extending from the front end to the
back end (Fig. 16 - see how the slots 806 extend from the front end of the housing 400 to the back end), the slot having a depth extending
from the top surface to the bottom surface (Fig. 16 - see how the depth extends from the top surface towards the bottom surface), and
defining a width transverse to the depth (Fig. 16 - see how the slot 806 has two widths for the top and bottom portion, that are transverse
to the depth), wherein each slot has a first width at the external surface (Fig. 16 - see first width of the slot 806 disposed at the top external
surface) and a second width spaced from the external surface in the depth direction (Fig 16 - see second wider width of retainers 818 of
slot 806 that is spaced deeper in the depth direction), wherein the second width is greater than the first width (Fig. 16 - see how the
second/deeper width is wider than the first surface width for the slot 806); and the inner housing comprising a key (802, Fig. 16; col 7, In 52
-55, 'the polarity key 802°), wherein the key comprises a first width for the main body (Fig. 13, 16 - see how the key 802 comprises a
first/top width for being received by the upper width portion of the slot 806), and a second width for being received within the slot's wider
width section (Fig. 13, 16 - see how the second bottom width of the key 802, located where protrusions 816 are disposed, is for being
received within the retainers 816 of the slot 806).

Further, Rovenolt discloses a connector (10, Fig. 1; col 3, In 1-3, ‘connector 10') housing having a key (40, Fig. 1; col 3, In 1-3, 'a
polarization key 40'), and a slot (30, Fig. 1; col 3, In 3-5, 'opening 30') for receiving the key (Fig. 1 - see how the slot 30 is for receiving key
40), wherein the slot extends vertically through the entire top housing portion (Fig. 1, 3, 4 - see how slot 30 extends through the entire top
housing portion 80); and wherein the slot comprises a first width (Fig. 3 - see top/first width of the slot 30) located near the top surface (Fig.
3 - see first width of the top portion of the slot 30, located near the top surface of housing portion 80), and a wider second width (Fig. 4 -
see bottom/second wider width) disposed on the internal surface of the top housing portion (Fig. 3, 4 - see how the bottom side of the slot
30 has a wider width than the top/first width).

However, the prior art does not disclosefteach individually nor fairly suggest in combination wherein each slot has a first width at the
external surface and a second width spaced from the external surface in the depth direction, wherein the second width is greater than the
first width; and the key body comprising a longitudinal guide rail projecting away from the key body and extending from the first key end
towards the second key end, the guide rail having a first width adjacent the key body and a second width away from the key body, wherein
the first and second widths of the guide rail correspond to the first and second widths of the slots for longitudinal insertion and movement
of the guide rail within the slots.

Regarding claims 3-12, the prior art does not teach or fairly suggest the connector as claimed since they are dependent upon claim 2.

Claiims 1-15 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.
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exient thai no meaningfil nternational search can be carried out, specifically:

1 ), ae dependent claims and are not drafied m accordance with the 380

nfences of Ruls 5.4(8).

Box No, If  Observations where unity of invention is Iacking {Continuation of item 3 of first sheet)

gl Searching Authority s mudtiple mventions i
i corhaims the fol Cowwit k, Tventions or groups of .m,e:‘h\ 5
concapt under PCT Rule 13,1, in order for all inventions to be ax:

applivation, as follews; _
S whinh ::!b W 50 finked as to form a single gereral inventive
d, the appropriate additional exarnination fees must be paic.

Groug i@ Cialms 114 directed to 2 multi-fiber optic connaecton with 8 removanle key,

Group it Claimy 18 directed to 2 method of switching the polarity coni

wation betweer & multi-iber optic connectsr and adapter using
mistinle movably displaceable keys,

The inventions Bifed as @
13.2, they lack th

wentive concept under PCT Rute 13.1 because, under PCT Rule
1 the follnwing reasons:

- Continued in supplemental box

e

a As all required additional search fees were tim wely paid by the appheant, this intermational search report o
claims.

carchabie

2. [j Asal searehsbile claims could be searched without effort t justifying additionaf fees, this Anthe ity did not invite payment of
i

weclitinnal eps,

[j

As only sume of the g 318 ﬂ'\‘i"iiich fez § wer

c il by the applicant, this international search 1eport covers
only thoss claims for sl

ik
o

o search foe

2N

ey thy ! search report is
= Bnention st mentivnd W
N . - .
Remark on Protest fad  The addstional search fees were accompanied by the applicant’s protest snd, whers applicable, the

ied by the applicant™s protest but the applicable prodss
fiedn the invitation.
# ofadditional search fees

addhsiinad search &

it

was ot paid within the tme Hmit s

-

No protest accompanied the wavs

xmmmd

=t {233 {January 2615)

Fom P(,’T/ISA//.IH {continuation of firss
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rding fo Intemational Patent C feation (IPC) or to bot-- naticnal classification and 19C

R, FIELDS SEARC

S GU2B6/3831

it i i
E.\ Qe %6 02
WDZE A HOHRI3NE, HoTRT

+

4,

reve practicable, search

Elevtronic data base consulted during the infernation arch (name of dala bs
PatBase; Google Patents! Google Scholar; Go 30gie Wely
Search terms used:Fiber optics mulliple polarity key removasia slidabie connector cable firsl second polarity snap-n twist fastensr key
fwo connecior adapter

used)

BED TOBE PFL-‘_‘,\’ ANT

Ciiation of c{(:-f;umem, with indicati':m, where approprisie, of the relevant passages Relevant to clzimm Na,
% @ 2043 (05.12.2043), antire dovu 4, 144
8B; paral0025); parafC028]); par ¥
v 5
A
¥ LS 5,521,957 A (Rovenol: et al} 28 May 1556 128,05 1985}, entira document,
- 3,2, 6003 In 13 00l 3, M 33 -5; ¢l 4, In B2-E5; col 3, In 10-12;
A Zi2
A US 8,536,424 B el et el 28 dan 214 {28.061.2014), entin dosurnent, aspecially Fig, F2.12
13,014, 16, ool 7, Q888 ool 7, i \:\ ot 7, :n 47-81; col 7, In 82-55;
A LIS 4,878,747 A {Weber ot al, 125 Decembar 1880 (38,121 993}, antire document 1-15
A US 5,335,301 A (Mawman ot al, Y02 August 1984 {02.08.1984), entire docurmern ;118
A L US 5,289,554 A (Cubukcivan ef al, 122 Fabruary 1994 {22 02 1994), sntirs document 1-15
A LS 5,285,181 A (Chang) 23 November 1893 {Z3.41.1893), enlice documets 115

f j Further doouments are Listed in the contin

N :gm\'s aicired dr;fume" ;

gy
A

> imiernational Wi

T ol im-’\} or witich ig
stion or ot

shiy 1::::e

AL
N

use, exhibition or other

4

tinnal

1o the interna gt
£

CName and ensifing address of the ISA/US Ayt
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0, Mexandiiz, Virg
Facsimile No  571-273-8300

Mail§ or Paterts Les W, Young
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rence FOR FURTHER ACTION
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133077-3002 See paragraph 2 below
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Hox o 1 Priority

E E Box No. T Nog-estsbhishment of apinion with regard to novalty, inventive step and Industrial applicabihity

Box Ne IV Lack of unity of invention

EQEq

Box Ne. Vo Reascned statement under Rule 43545 [(a)(1) with regavd 1o novelty, inveative stop or indusirial applicability;
citations and explanations supporting such statement

Box Mo, VI Ceriain documents cited
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I .
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Hox Mo, Vi Certain defects in the intemational appitcation

How Mo, VIl Certzin observations on the intermationsi application
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Box No. i Basis of this spinion

1. With regard to the language, this opinion has been established on the basis of

E the imemnational application in the language in wh

D a transiation of the international application oo which is the language of 3 franslation

frnished for the purposes of intermational search ¢ iul ;s 12.3{a) and 23, 1B

2 D This opinion has fiwa sty %!Ishedh}\s;.;'

to gecount the rectification of an obvious mistake authorized by or notified to
this Authovity undey }

3 E] With regard 4 eny nuslestide and/or amine acid sequence disciosed in the intemational apphication, this cpinion has
been establishiad on the basis of a sequence listing:

part of the intsrnational application as ted:

N

the form of an Annex 7

npaper of in the form

hational

)f,ax Annex \,,i“‘x 23 text ms,

1ed subseguent 1o the intemna

L ] i the form of an Ansnex G812

Y, inthe case that mor
that the information {u the subseque
s not go beyoend the applicatic

TASALLYT (Rox N, i

WAy J.UJ k)
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WRITTEM OPINIGN OF THE
INTERNATIONAL SEARCHING AUTHORITY

Box Noo IV Lack of unity of invention

i E§§E In vespounse (o the invitation (Form PCT/ISA/Z06) to pay additional foes Eht, applicant hes, within the applivable thwe Hmit:

patd additional fees,

paid additional fees under protest and, where applicabie, the protest fee.

paid additional foes under protest but the applicab

o protest fee was not paid,

iE not paid additional fees.

2.1 I This Authority o

pay additio

< the applicant 1o

3. This Authority sonsiders that the reguirement of unity of invention in accordance with Rule 13,1, 132 and 13,3 is

[:] complied with,

iZ, not complied with for the following reasons:
This appiication contains the fellowing inventions or groups of Inventions which ars not so linkad as to form single general invent
concepl undsar PCUT Rule 13.1, Inonder for all inventions 1o be examined, the approprinte addiional examination fess must be paid.

ive

Group i@ Claims 1-15 directed fo 2 mulii-ibar optic connector with a removabie kay,

Giroup i Claim 16 directed 10 a method of switching the polarily configuration between a multi-finar sutic connecter and adapter using
it pic maovalbly displaceable keys.

Thf-‘ invenions listed as Groups -1 de not Ea t(. » & single general invantiva c.cr‘.cc-‘p under PCT Ruie 131 becausa, under PCT Rute

2, they tack the same or corresponding spacial technicet featuras for the ons:

SPECIAL TECHMNICAL FRATURES

en a muiti-fiber
he housing

i posilion and
and key from its first or second pasition to

The invent

1 of Group H includes the special nioal features of 3 method of switching the polarity oo
and adapter, wherein the connssior comprises at feast first and second movadly displace:
e 3 flr:' position and second position, ?r‘o' \A'heﬁ tha firat key is in the first position, tha sEcond kay
seter-the meltasd aiso indludes siidingly displacing the first or 5
WG e plRy, not raq.xa‘ed by the claims of Group

.zrdtl'“r nabwae

opiic connacler

CCOMMON TECHNICAL FEATURES

The inventicns of Groups -] share the technical fealures of a multi-iber fiber oplis connectar aomprising: & farmule heving a plurality of
opsical Deu pporied terein; a housing disposed around st least a pﬁrﬂf}n of the ff—r;u!e thﬂ ?‘OJv ng comprising: a fis \t anid for being
optic acsa te., a ;ﬂron(‘ ero daﬁg xsed 'I).)pa’."-ll& i wall portion & Atmj.ng from e first
'0'1 und exien ng fram the firsi end towards tne second
in each of the ﬁrsi, wa:i pm*;iori and the 3¢ cvr'd m/a]! '::r‘mﬁn hd‘(ﬂ & sn emd! uurface d:soaqsﬁ tuwdrrq the fe’rule and &n

i i ¢ firsi end to
l‘roug 1 tbe ﬂ'at and socowfi wall portions;
fon for insertion of the first
o to define a

a and a ve-"tit.al cen?er
iy at‘(a\ hm o either: the firsi wall partion i dafine a firs
ar i u:’!iy @ fi rs_‘,x swievdainn i \‘erze 2 first pofarity with reggnsot (o the adapter. o th
Lration forinsertors of S énd inte tha adapter in onfda and origntaiion to arict Bidarity with
respect to adapter, wharein the second polarity is opposite to the first polarity, whersin the key comprises: a first end ¢ configurad for
angaging with the housing adiacent the first housing end to prevent movement of the first way end with respect o the housing it at ieast a
direction laterally away from the housing when removably attached 1o either ths first wall portion or the second wall portion; and 3 second
from the first end and configured for being ramovably attachsd to the nousing at a second ian of
from the first end of the housing towards the second snd of e § nousing to prevent movernent of the
y 2ct {e the housing in at lea ? 3 im*g tudinat dirastion zlong the housing when removably altached 1o either the first wail

ion or the 5 H,und wall portion. Sp ciroups | and i are related as an apparatus (Group | snd methods for using the
apparsius :C:r The apparalus is known in pricr art 25 shown in US 2013/0322825 At to Cooka ef ai, {hereinafter 'Cooke'),
Therefore, Gr i and I lack unity since the shared technical features do not represert a contribution avar Cooka:

and & Kay
and into Y
second ¥

- Continued in supplemerdal box -

4, Conseguenily. this opinion has been astablished i respact of the §

[:] all pars.

& . :
EE the parts relating to clamms Mos. 1-15

inwing parts of the international application:

Form PCTASAMLST (Rox Mo, (VY {January 2015}
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WRYFTEN GPINION OF THE Internaitonal application Na.

N '7' i I? ')}" “l"'/
INTERNATIONAL SEARCHING AUTHORITY PCTIUS 1550458

Box No. ¥V Reasoned statewment ynder Rule 4306 3(r)(3) with regard to novelty, inventive step or industrial applicability;
cilptions and explanations supporting such siatement

i Statemen
Novelty (M) Claims 212,15 e vEs
Claims 1, 13-4 N
{aventive step {15} Claims 212 : Cves
Claims 1, 13-18 . 7 O
industrial applicability 1A} Claims 115 - ves
Claims None ) NG

2. Cilations and explanations:

Claims 1 and 13-14 {aci novelty under PCT Article 32(2) as being anticipated by US 2013/0322825 A1 16 Cooke ef al. {hersinafter
‘Cooke’).

Regarding claim 1, Cooke discioses a mult-fiver fiber optic connactor (23, Fig. 1A, 2 rara{o 7 } ‘s connactor includes the structure
(assembly) mounted upon the end of 8 muiti-iber fiber optic cable’;, parail028], 'an example connecior 20°) comprising:

a ferriie (30, Fig. 1A, 2, paraf029], 'a multi-fider farrule ("fernle") 30°) having a plurality of optica! fibers supportad thersin (Fig. 14, 2
parsfi028] - see how the ferrule 30 s referred to as a multi-fiber ferrule 30‘

3 housing (46, Fig. 14, 1C, 2; para{0024], 'an inner housing 48') disposed arcund at least & portion of the ferrule (34, Fig. 1A, 1C, 2
pargf0028], "an inner housing 46 positioned about ferruie 30 around the ferrule outside portion 34, the nousing cormprising:

g first end {62, Fig. 1A - see font/first end 82; paraf0032), inner housing 486 inciudes & front
opiic adapter (200, Fig. TA. 8A - see adapler 200, and see how the first end 862 of the connector 20
200, paral0044], ‘an adapter 200 configured o matingly engage MTP connactor 207,

4 82’} fur being inserted into a finer
ar being inserted inio the adapter

& second end {84, Fig. 14 - see back/second end £4; para[D032], ‘a back end 64"} disposed npposite the first end (Fig. 14 - see how
the first snd 82 and the seoond back and 64 are opposiia), and

at feast a first wall portion (867, Fig. 14, 1C; paraf0032], ‘a lop side 867 extending from tha first end towsrds the second end {Fig.
14 - see how the firsthiop wall portion $67T extends from the frontffirst end 82 to the sesond/back end §4) and 3 second wail porticn (668,
Fig. 18‘ paraidfaz], ‘a bottom sids 668%) opposits the first wall portion and extending from the first end towards the saoond eng (Fig. 14,
18, 10 - see how the second wall portion 868 is oprosite the first wail portion 68T and how it extends from the first ::nd 62 to the second
end ui) wherein each of the first wait portion: and the second wall portion have an intarnal surface (Fig. 18, 18, 1C - ses internal surface
for first and second wal p\"-monq 86T and 4B} disposed towards the ferruls (Fig. 10 - see how the internal suriaces of the firat and
sacend wall portions 867 and 668 are disposed towards the ferrule 30} and an external surface {Fig, 1A, 18, 10 - see axternal surface for
first and second wall portions 86T and 868} disposed oulwargly away from the ferrdie (Fig. 10 - see how the sxtemat sudfanes of the first
and sacond wall porlions 887 and 568 are disposed outwardly away from the ferrule 30}, and

the housing defining a longitudinal axis (A1, Fig. 14; para[d032], the connector axis AT} in a dirsction from the first end 1o the second
and {Fig. 1A - see how the longitudinal axis At is in the direction from the first end 82 to the second end 64), & vansverss axis ’Fig 14 -
see ransverse axis that runs perpendicularly to the longitudinal axis through the connector 20} orthogonal {o the iongitudinal axis (Fig..14
- 3a3 transverse axis that is orthogonal o the longitudingl axis A1), and a vertical {‘91"?"1?’)9 {Fig. 10 - see vertical centertine ¢t spoeed
directly in the center of ferrule 30} through the first and second wall partions (Fig.1C - see vertical centerline that runs directly through the
irdle of ferrule 30 from the first wall portion 667 {o the second wall portion st,, and

a key {100, Fig. 2, 3A; para{0033], ‘a polarty kay 1607 configured to be removably attached to sithar

ine first wall porton (FGT Fig, 4 ~ see how the key 100 Is removably attachalde o the first wall portion 867 in the top recess 707;
 parf0035], ‘polarity key 100 is configured 1o be removably secured within top recess 70T 1o define a first keyed zanﬁguat:on {Fig.
see first Keysed configuration where key 100 Is disposed in the top first wall portion 88T, paraf00423, ‘with reference to FIGS. 4 and 8, MTP
| connectar 20 includes first and sscond polarity kaving wnﬁguratmn 3, depanding in which recass polarity key 100 resides’ ) for insertion of
tha first end info the adapler in only a first oentation to define a first polarily with raspect to the adapier (Fig. 94 - see how e connector
20 can only be inserted with the ‘fop side 86T facing upward; parafli45], ‘becauss MTP connecior 20 has a switchable polarity key 103, a
fisld techniclan can manage the polarity of the connection between the MTP connecior and adapter 260, or

| .Continuad in Supplemantal Box-"

Form PCT/ISA237 (Box No. V) (January 2015}
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Supplemental Box

in case the space in suy of the preceding boxes is not suificient.
Contmuyation of! ) o
- Cortinuation of Box No. IV Lack of upity of inve

{3 s

Regarding 01, Conke discloses a multi-fiber fiber optic connedtor (20, Fig. 14, 2; paraid025], 'a connector includes the struciure
{aszembly} mounted upon the end of a multi-fher fiber o a[028], 'a' examole connactor 207 somprising: a ferrule {33, Fig.
1A, 2; para{028], 'a multi-fiber ferrule (Merrule) 30 having a piuralily of ¢ herein (Fsg 14, 2, para{0028] - see how
the ferrule 30 is refared to as a multi-fber ferrule 30 a housing (486, Fig. 14, 10 ,’ p'}r3[ nner housing 46°} disposed around at
igast a portion of the ferrule (34, Fig. 1A, 18, 2; pafa[uuﬁg‘. "an inner hcusmc 45 pos torefi about ferrule 30 arcund the ferruie outside
portion 349, the housing comprising: a first end (82, Fig. 1A - see fronVfirst end 62; o {00 21 nner housing 46 inciudes a fromt end 827)
for being inserted into a fiber optic adapter (200, Fig. 74, 84 - see adapter 200, & d see how the first end 82 of the connector 20 s for
being inserted into the adapter 200; p3ra[0')44}, ‘an adapter 200 cr‘n“ age MTP connector 20, & sscond end (84,
Fig. 1A - see backisecond end §4; para{l032], ' back end 64 3 OPPUS tv t?‘e first end ('"'g 14 - see how the first end 52 and the
second back and 64 are oppusite}, and at least a first wall pori , Fig. 1A, 1C; paralC032), 'a top side 667 )r‘xtr‘ndma from the first
end towards the second snd {Fig. 14 - see how the firstitop wall .mrur.m 86T axtends from tha frontfirst end 82 1o the second/dack end §4)
and a second wall portion (888, Fig. 18; para{0032], ‘a bottom side 86%’) opposite the first wall portion and extending from the first end
towards the second end {Fig. 14, 18, 1C - see how the second wall portion 668 is opposite the first wall portion 867 and how i exlends
from tha first end §2 1o the second end 64}, whaerein each of the first wall portion and the second wall portion have an internal suriace (Fig.
?oCd towz-rds the ferrule {(Fig. 10 - ses how the

1A, 15, 1C - see internal surface for first and second wall pm" ons 88T and 868} dis
-memal suriaces of the first and second wall portions 887 and 6B are disposed
18, 10 - 388 externai surface for first and second wall portions 687 and H:wb\ d!sg ud rmbvaxd ly awa y fmm the fesru © (* ;
the axternal surfases of the first and second wall portions 651 and 668 &
defining & longitudinal axis (A1, Fig. 1A; paral(032], ‘the connaector
seg how the jongitudingl axis At is in the i ;
axis that runs perpendicutarly fo the longit 3 gonal to the long
BXis ‘hati (‘r’hr-q-’ma! to t"w If-ngi‘fud‘na! axis A1), and a vertica! centeriine (Fig. 1C - see ver
1 tions (Fig. 10 - see vartical centerfine that runs d .‘,t!y tl"r%gh t
frorm tha st W !' ;Jbri. on DtTto the second wa!i portion G68); and a key -".Df) Fig, 2, 3A; para{l033}, 'ap
removably attached io either: the first wall portion (867, Fig. 4 - see how the key 100 is removably altachable to the tvva | portion 887
the top recess 707, paraf0035], 'polarity kay 100 is configured to be semovdtiy seoured within top recess 7077} to daiiﬁf’ a first keyed
corfiguration {Fig. 4 - sae first keyed configuration where key 100 is dizsposed in the lop first wall porion 85T, parailt42], w:th reference
FIGS., 4 and 6, MT 20 nmu'jcs first and second polarity keying configurations, depending in which recess polarity key 100
resides’) for inse: first end into the adapiar in only a first orizntation to define a first polarity with respect to the adapter {Fig. 94 -
see how he connector 20 can oniy be inserted with the iop side GGT 3 upwar pa'a\LO’H‘ ecause MTP connactor 20 has a
switchabie polarity key 103, a fiald technician can manage the polanily of the conn i bebtween the MT’? connector and adapter 2007, or
tbo second wall p {68 B Fig. § - ses how ths key 1001s ren‘ovdh’v attachable to h\t" second wall portion 668 in t!:a bottom re

i kay 100 is configured to be removably secured within top reness 70T or boltorm recess 708 (o define a saco
ke,u,c co':f:q.Jr.mon {Fig, G - see seoond keyed configuration where key 100 is disposed in the bottom second wall portion B88) for
insertion of the first and fnto the adapter in only a second orientation 1o define a second polarity with raspect to the adapter {Fig. 8B - see
how the connecior 20 can only be insserled with the bottom side 888 facing vpward, wherein the second polarity is opposita to the first
poiarity {(Fig. 4, §, 84, 9B - see how the first polarity orientation shown in Fig. 4 and 2A is opposiie the second polarity orientation shown in
Fig. 6 and B8}, wherain the key (100, Fig. 2, 3A) comprises: a first gnd (102, Fig. 3A - see first front eng 132; para{0034), ‘polarity key 100
has a front end 102, 2 back end 104’) configurad for sngaging with the b g adj’zw nt the first nousing end (Fig. 1€, 2 - see how the first
end 102 engages the housing 46 adiacent the first end 82 via the slotfrecass 70T, para{0034), 'a polarity key 100 in the process of being
inserted info {op recess 70T o prewnt movarnent of the Tirst key end with respect to the housing in at least a direction iaterally away from
the housing whaen removahly attached 1o either th wail porion or the sscond wall mn.m (Fig. 2, 4, 5A - see how the movems

2 housing
‘- w1 3 direc & Senond end {Fig. 1A -
d °nd F;b) a tr?ra\'erq@ *z'(iﬁ (Fig 1A - sea iraf\qverc

g m:rjﬂne of fH u!e Ss,
ty key 100" configured 1o be

prevented in a lateral dirgetion when the front end 102 of the key 100 & the
key 100 is partiaily dhn 5ed in the recess 70T, and see how the key 100 s Khen set .Jre,d a? front end 102 vis iip 72T, bnther limiting

any movernant); and a sscond end (104, Fig, 34 - see second nack and 104, para
1047} disposed longitudinally away frorm the first end and configured for being removably attached to the housing at 2 second iacation of
the housing (Fig. 2, 3A - see how the second end 104 is disposad longitudinally away from tha ? and is remavably altached to
- the housing 46 ata sec c-rad {seation near the second end 84) spaced !or‘-gitudim.'!y from the first end of the housing towards the second
F 2nd of the housing (Fig. 2 - see how the second end 104 is configured for engaging the housing 45 adj {10 the ‘nd housing end 64
longitudinatly spaced from the first end 62 of housing 46} to pravent movement of the key with respact to th ing in gt lea td
longitudinal direction along the housing when removably attached o either the first wall portion or the second wall r‘mt:or: {Fig. 2. 4, BA -
see how the second end 194 of the key 100 engages the housing 48 adiacent 1o the second end 64, and how i prevents movementin g
direction lfongitudinally away from the housing 48 when removably attached 1o elther the first or second wall portions 68T or 8B by using
securing feature 124)

334, ‘polarity key 100 has a front end 102, 3 back end

As the correnon echnical featuras ware known in the art at the time of the invention, these cannot e considerad special technical featire

that would otherwiss unify the groups.

Theretore, Groups -1 fack unity under PCT Rule 13 necause they do not share a same or coresponding specist technical feature,
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ttachiabie {o the second wall portion 868 in the battom
top rgcsss TOT or batlom recass 708 to define a

] the sacond wall portion (888, Fig. 6 - see how the key 100 is removabi
recess 70B; para[00381, ‘polarity key 100 is configured 1o be removabiy seciure
- second keyad configuration (Fig. 6 - see second kayad configuration where key 100 is disposed in the bottomn sacond wall portion 868;
para{(42], ‘with reference to FiBS. 4 and 8, MTP connecior 20 inatudes first and second pol keying configurations, depending in
L which recess polarity key 100 resides’) for insertion of the first end into the adapter in only a second orentation to define 2 secand polari
with respact to the adapler (Fig. 88 - see how the conneclor 20 can only be inserted with the bottorn side 668 facing upward; parafid48),
‘because MIP connector 20 has a switchable polarity key 100, a field fechnician can manage the polarity of the connection between the
MTE connector and adapter 2007, wherein the second polarity is cpposite to the first polarity (Fig. 4, §, 8A, 98 - see how the first nolarity
origntation shown in Fig. 4 and 8A is opposits the second polarity arentation shown in Fig. § and 88},

wherein the key (100, Fig. 2, 34} comprises:

ty key 100 has 3 front end 102, 3 back end 1947 configured for

a first end {102, Fig. 8A - see first front end 102; para{(0343, 'polari
2 how the first end 102 engages the housing 46 adiasent the first

engaging with the housing adjacent the first housing end (Fig. 12,2 -
end 62 via the slo¥racess 70T, paraf0034], ‘a polarity key 100 in the process of being inserted inlo top moess 70T to prevent moverment
of the first key end with respect to the housing in at ieast 3 direction latarally away from the housing whan removably sttached to either the |
first wail portion or the second wall portion {(Fig. 2, 4, 54 - sas how the movemsnt is prevented in 3 Iateral direction when the front end 1024
of the key 107 is removably atiached to the front end 62 of the housing 48 since the key 100 is partiaily disposed in the recess 707, and
seg how the key 100 is then secured at the front end 102 vig lip 727, further limiting any movement), and

a second end {104, Fig. 3A - see second back end 104; para{li34], polarity key 100 has a front end 102, a back end 1047} disposed
longitudinatly away from the first end and configured for being ramovably attached fo the housing at a second location of the housing (Fig.
2, 34 - see how the second end 104 is disposad longitudinaily away from the first and 82 and is remavably attached 1o the housing 48 ata {
second loeation near the second end 54) spaced longiludinally from: the first end of the housing towards the second end of the housing
{Fig. Z - see how the second end 104 is configured for engaging the housing 48 adjacent to the second housing end 84 longiludinally
spaced from the first end 52 of housing 46) te prevent movement of the key with respect to the housing in al lsast a longitudinagl direction
along e housing when remavably attached to either the tirst wall portion or the second wall portion (Fig. 2, 4, 84 - sae how the second
2nd 104 of the key 100 engages the housing 48 adjacent to the second end 64, and how i prevenis movement in a direction iongitudinally
away from the housing 46 when removably altached 10 either the first or second wall pontions 68T or 688 by using securing feature 124},

-SContinted in next Supplemental Box-"-
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Regarding claim 13, Cooke discloses a housing (48, Fig, 1A, 10, 2; paralf ‘an inner housing 46°) for a fiber optic connector (20, Fig.
1A, 2; para[0028], ‘a connector inciudes the mruﬁturh {assembily) mounted apon the end of 3 multi-fiver iber optic cable’; paralllZE], an
axampie connacior 23, the housing comprising:

@ first end (62, Fig. 1A - ses rontffirst and 82 0aral032], inner housing 48 includes 3 front end 82°) for being insserted into 3 fiber optic
adapter (200, Fig. YA, 94 - see adapler 200, and sea how the first end 62 of the connector 20 is for being inserted into the adapter 200;
para{0044], 'an adapter 200 configured to matingly engage MTP connector 207}, and 2 second end (84, Fig. 1A - see back/second end 64,
para{0032], 2 back end 84') disposad opposite the first end (Fig, 1A - sse how ths first end 82 and the second back end 84 sre opposite),
wherein the housing defines o ]uf!gsu}O nal direction {A1, Fig. 14; paraf0032], 'the connector axis A1} from the first end o the second end
{Fig. 1A - see how the 10ngstud! wal axis A7 is in the directior vihe first end 82 1o the second end 84), and 8 trangverse direction {Fig.
1A - see fransverse axis that runs perpendicuiarly fo the longitudinal axis through the connector 203 orthogonal to the iongitudina! direction
(Fig. 1A - see transverse axis thal |s orthogonat 1o the longitudinal axis Al);

at least a first wall porlion (887, Fig. 14, 1C; para{0032], ‘4 top side 88T extending from the first end towards the sacond end {Fig. 1A -
see how the firsttop weatl porfion 887 extends from the front/first end 62 fo {he secondmack end § 84} and a second wall portion (568, Fig.
18; parai(‘.-(}:%,.}‘ 3 bottc-m sicle ESGB',S oppos?te the first wall portion and extending from the first end towards the second end {Fig. 14, 18,
st wall partion 86T and how it exiends from the first end 62 to the sacond end
Fportion nave an extemal surface (Fig. 14, 18, 1T - see external surface for
ﬁ' ta 1d second \”dl porlions GST and bSB} dzsposed outwardly away from the ferrule (Fig: 1C - see how the external surfaces of the first
and second wall portions 667 and 688 ars disposed outwardly away from the Tarrule 39); and

a Key {100, Fig, 2, 34; para[D033], s polarily key 1007 oonfigured o be ramovabiy aiinched o sithern

the firsi wall portion (887, Fig. 4 - see how the key 100 is removably attac
paral038], ‘nolarity key 100 is configured o be removabily secured within fop rec
first keyed configuration where key 100 is d sposed in the top tlrtt wall ;urtlon Ml
connector 20 instudas first and second p\,!ar:*y ><<‘
the first end into the auap‘iar in 0'11y ] i respect fo the adapter {Fig. 8A - ses how the
connector 20 can only : "D‘%} ‘Becatise MTP connectar 20 has a swilchabie polarity
key 100, a field tszh'w,k.n can mc-mg@ f“yc ool'\r- ty of the conner tlc- petween the MTP conmector and adapter 2007, or

s 70T o d 3 firs kkev@ﬁ ,onﬂr‘u,atim
; rara[o 342, with reference 1o FIGS 4 and 6, MF
ioh recess polatity key 100 'easw:) {or inserticn of

the sa i 568 in the bottom

the second wall po

recess 7UB; key 100 s configured to 5 707 or botlom recass 70B to defing 8
second keved configuration (Fig.§ - ses second keyed coniigy where key 100 is disposed in tha botiom second wall portion 6615,

parai(la2], 'with referance to FIGS. 4 and §, MTP connaector 20 ingi J’ies st and szcond t\f! v Keying configur Ei"f}"\o, cosmd ing in
which recess polarity kay 100 resides) for insertion of the first &nd into the adaptar in only & ¢ »a:md crientation to def

“n'wﬁqurati@r‘ with respect to the adaple' {Fig. 98 how the connacior 20 can anly sarted with the hottorm side 668 aau ng upward;
paral0045], g '\wf hable polarity key 103, a field tec 8n can mangge the polarity of the connaction
between ‘fhc MTR connactor and adap?er 200,

wherein the key comprises one of a snap-in fastensr and a twist ook fastener (Fig. 2, BA - see how the key 100 comprises a shap-in
fastenar feature 124, para{041], 'so that polarity key 100 can be shiap-inserted and sna"r—re noved from either of the recesses’) configurad
for engaging with elther tha first wall portion or the rid wall portion (Fig. 2, 5A - see how the key 100 comprisas 2 snap-in fastener
feature 124 for engaging with latching features 747 and 74B on either the first wall porticn 667 or ihe second wall portion 88B; para{t04 1],
a0 that polarity key 100 can be snap-inserted and snap-removed o either of the recesses’); and

23ch of the first wall portion and the second wall portion comprises an opening {747, 748, Fig. 1A, 1B, 1€, 2 - sae operning 747 and
743 an the first and second wall portions 867 and 688) configurad for receiving the snap-in fastener of the twist in fastenar to releasably
refain the key with sither the first wall poriion or the second wail portion {(Fig. 4, 5A - ses how {he openings 74T/748 raceive the snap-in
featuras 124 and refain the key 100 within the firsi/second wall porfions 66T, s para{DN41] - see how the openings 747/74B Runclion with
respect to the keys 100).

Raegarding claim 14, Cooke discioses the housing of caim 13, and further teaches wherein:

the kay has a glanar base portion defining a lop surface (Fig. 2 - see top planar base potion of key 100} for being disposed away fiom
the first or secongd wall portion {Fig. 2 - see how the fop planar base portion and top surface ars disposed away from the first wall portion
661 and 2 bottorn suriace for being disposed adiacent the first or second wall portion (Fig. 2 - see bottom surfacs of the xey 100 that
contacis/is disposed adjacent {o the first wall portion 667}, and the key comprises ap-in fastener (Fig. 2, 5A - ses how the key 100
somprises a snap-in fastener feature 124/the binck ois >m sad adjacent 13 end 104; paraf0041], 'so that pol a'lW key 100 can be snap-
inserted and snap-removed from either of the recesses') extending from the vottom surface transverse 1o the planar base portion (Fig. 3A,
54 - aee how the snap-in feature extands frorm the bollorm surface perpendicularly o the planar base poriion), and

gach of the first and second wall portions (881, 888, Fig: 14, 18, 10} comprises an opening {747, 748, Fig. 1A, 18, 1C, 2 - see opfrmg
7AT and Y4B on tho firet and socond wall portions 667 and 668} contigurad for rocolving the enap in fastenser and releasably retaining &
snap-in {astener therein (Fig. 4, 5A - ses how the cpenings 747/748 recaive the snap-in features 124 and retain the key 103 wit

firsUsecond wall portions 88T/688; paraif04 1] - see how the openings 74T/74B function with respect o tha keys 100}

-Continued in next Supplemental Box-"-
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Claim 15 lacks an invertive stap undar PCT Adticle 33(3) as neing obvious avar Cooke In view of US 5,521 987 A to Rovencli et al.
} ! el
{nereinaftsr Povenoit').

Regarding claim 15, Cocke discloses the housing of claim 13, and further teaches wharein:

the key has a planar b portiarn deﬁning & top surface (Fig. 2 - 582 top planar bass portion of key 100} for being disposed away from
the first of second wall portion (Fig. 2 - see how the top pianar base portion and top surface are disposed sway from the first wali portion
88T} and a bottom surface for bcmg d;xgmuJ adjacent the first or second waH .Jc-riion (Fig 2- see "wtfofn surfans of the key 100 that
a,ontacts;:s disposed adjacent to 8 wall portion 667), and Cooke | 5. Fig. 14, 1B, 10, 2 - see
opening 74T and 748 on the firgt ond wail por?o ns SST @t 1d i"si“ 1 fasteney wrgd releasably
retaining the snap-in fastanser therein (Fig. i fniures 12400 retain thae ey 100
within the firstisecond wall portions SST/th, gerd[ﬁim l] see row t‘ye QpEnings 74Ti( 4B funciion with respect to tha keys 160},

but Couoks does not specifically teach wharein the key cormprises a twistlook element extending fram the bottom surface transversa to
the planar base portion, and each of the first and second wall portisns comprisas an ogening configured for rec elving ths fwist-lask
slernant and releasably rataining the bwvist-lock glement therein.

loses a connector (190, Fig. 1; col 3, Inn 1-3, ‘connectar 10') hous “)3ving a key {40, Fig. 1; col 3, In 1 3, a
| potarization key 40'), a first wall portion (80, Fig. 1, 8 - see first wail portion 80 col 3, In 10 3 top half 807 and a second wa!
!GO Fig. 1, 4 - see second wall portion 80; cal 3, in 10-12, 'a bottom haif 807, wherein the key comprises a twistlock elermant {280, 1 i
col 4, in B 5, 'the Key 47 rotales to the &, B, or M poiarizalions, the focking tab: 280 passes below the secondary b mamberg 210

preventing disassociation of the key 40 from the connector 107 extanding from the bottom surface ransverse 1o the planar base poriion

{Fig. 6 - see how the twisi-leck elerment 280 axtends from ths bottom surface and i = base portion of By 40), el
sy of the first and second wall portions {80, 80, Fig. 1, 3, djpovgg 3 Fig. 1 oot 3, iy 3.5, 'opening 30T G0
receiving the twist-lock element {Fig. 1 - sae how the : :.d raleasdb-y sel\umz\g the twi at lock s\iam
{Fig. 3. 4, & - 532 how the opening 30 is designed for rece i !

key 40 rotates 1 the A, &, or M polarizations, the Incking tab ZN\) pa ey below ihe secondary boss mn*nbe" AC p'm@ niis 10
disassociation of the key 49 from the connector 107, A ingly, it would have bean obwious to one of ordinary skilt in the art to have
moadified e key ang wall portions of Cooke's connertor by ernploying the twist-lock xey and wall portions, in order to nave allowad for a
more sacured key elemant, capable of peing quickly and easily aftached and ramoved without the naed for additional tonis.

Howaver, Rovenolt di

=

SO ontinusd in next Supplemental Box-"-
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i

Tne prior sitls exempliied by (1) Cooke, (2 US 8,636 424 BZ to Kuffel et &

Regarding ciaim 2, Cooke discloses the connector of cizim 1,

rion (86T, Fig. 1A, 10} and the seond il i puoriion

G2), top and bottom recesses YOT S THR b astending
SRy thes -ang:fu"il / ot 70T arwd Y08 ex‘rcn(i fow ms~

Gt}ﬂ:f‘ﬁ‘ﬂ-‘.& TAVIR Y

¥ and

2. e

..‘M'

ihe key “106 - ws wkey Body {Fig

swscding from the first end ‘-62'

¢ gnd ¥
3 ét shot hatg & St
EauR:

ARV,

orn ihe external surface

Hrspasat s _m} kﬂ'? AN N

2t WAty is
!:"t:s w'
AR RORGY W
6 of the sio* 2063

[

Frthiay, Fovenst

i d .d \i?‘
ponar:a&mn' Rl

see bottom/second wider wtdth) dis'mqed on the internat surfsce of the e Reny

2C has & wider widih than the topifirst width},

st

x‘ior ait does not disclosafteach indvidusily nor fa

spaced fr-vm tr e exiamal Gurfa

bty

L ang ‘d}& 3

\\:‘3 3

fairty suggest the

(4N
(.

sir]

ndu banais

ial applicaniity as defined by PCT Artick 33

ws having novelty and an inve

L thereinafter WUl

and furthar teaches wharein:

i fransverss to the dppti‘

:\a aww :‘mr e ey hmiy
harkay buty and @ sees

cnnector &g

+

2D because the prior ant

it ihss ;mt w.,.m -‘mé .0 marck ihe
A §D

;! ML‘ Pgtizidescy

Yy, F‘sg 1/&'1?, 10 - saew

I:

4

a from the first key end to the second
3 end 104},

«ay and {Fig. 3A -

i'sr§ Lﬁu%m s

it
Sd.

I ;Jo..“:im {Ri

5 N ‘Nu 3

Tebedihe i dhi g it}%\ fl

clairy are dapende

Nt upon claim 2,

52 e subject matter can be made or used in industry,
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: SAM YIP
IDEA INTELLECTUAL LIMITED
SUITE 1203, 12/F, BONHAM TRADE
50 BONHAM
STRAND, SHEUNG WAN
HONG KONG

CENTRE,

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

I

(day-month:vear)

Jate of mailing

13 APR 2018

Applicant’s or agent’s file reference

P1183PC00(S09300US01)

FOR FURTHER ACTION

See paragraphs | and 4 below

International application No. 1

PCT/US2018/016049

(daymonthvear)

nternational filing datc

30 January 2018

Applicant

SENKO ADVANCED COMPONENTS, INC.

1. E The applicant is hereby notified that the international searc
Authority have been established and are transmitted herewi

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes,

1211 Geneva 20, Switzerland, Facsimile No.-

o

. D nal sca
3. D With regard to any protest
the protest together with the decision thereon has
request Lo forward the texts of both the protest
no decision has been made yet on the protest: the a

The applicant is hereby notified that no internatio
Article 17(2)(a) to that effect

against payment of (an) additi

[]

Reminders

The applicant may submit comments on an inform al basis on t
to the International Bureau. These comments will be made
International Bureau will send a copy
examination report has been or is to be established,
Shortly after the expiration of 18 months from the
International Burcau. 1 the applicant wishes to avoid or post
application. or of the priority claim, must reach the International
international publication (Rules 90bis. 1 and 90bss5.3).

Within 19 months from the priority date, but only in respect of s
examination must be filed if the applicant wishes to postpone the
date (in some Offices even later); otherwise, the
prescribed acts for entry into the national ph
time limit of 30 months (or later) will apply even if no demand
fimits, Office by Office, sce WwWw.wipo.int/pet/en/textsftime_lim
Within 22 months from the priority date, the
out by a different International Secarching Authority
supplementary international scarch is descri

o4

4.

When?  The time limit for filing such amendments is norm
scarch report.
How? Direetly to the International Bureau of WiPO preferably

For more detailed instructions, see PCT Applicant's Guide, Interations

and the written opinion of the International Searchi

been transmitted to the International I
and the decision thercon to the designated

of such comments to all

priority date, the international applic

applicant must, within 20 months from the
ase before those designated Offices,

applicant may rec
that offe
bed inthe PCT Applicant s Guide,

h report and the writie
th.

1 opinion of the International Scarching

to amend the claims of the international application (sce Rulc 46):

ally two months from the date of transmittal of the international

through ¢PCT or on paper to, 34 chemin des Colombettes

+41 223388270

1l Phase, paragraphs 9.004 - 9.011.

reh report will be established and that the declaration under
ng Authority arc transmitted herewith,

onal fee(s) under Rule 40.2, the applicant is notificd that:
3urcau together with any
Offices.

plicant will be notified as soon as a decision is made.

he
av

written opinion of the International Searching Authority
ailable to the public after internationat publication. The
designated Offices unless an international preliminary

ation will be published by the
a notice of withdrawal of the international
completion of the technical preparations for

ponce publication,
Burcau before the

me designated Offices. a demand for international preliminary
entry into the national phasc until 30 months from the priority
priority date, perform the
In respect of other designated Offices. the
is filed within 19 months. For details about the applicable tme
its.html and the 2CT Applicant's Guide. ! fational Chapters,
juest that a supplementary international search be carried
rs this service (Rule 45his. 1), The procedure for requesting
International Phase. paragraphs 8.006-8.032.

Name and mailing address of the ISA/US

Mail Stop PCT. Attn: 1ISA/JUS
Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

T

Authorized officer

Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300

efephone No. per gep. 571:272.7774
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220
P1183PC00(S09300US01) ACTFION as well as, where applicable, item 5 below.
International application No. Internationat filing date (deay/monthiyvear) (Earliest) Priority Date (day/month/year)
PCT/US2018/016049 30 January 2018 30 January 2017

Applicant

SENKO ADVANCED COMPONENTS, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18, A copy is being transmtitied to the International Bureau,

This international search report consists of a total of Z . sheets.

D It is also accompaniced by a copy of each prior art document cited in this report.

. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
[E the international application in the language in which it was filed.

D a translation of the international application into .. which is the language of
a translation furnished for the purposes of international search (Rules 12.3¢a)y and 23.1(b)).

b This international search report has been established taking into account the rectification of an obvious mistake

authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

[

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. .
D Certain claims were found unsearchable (sec Box No. II).

Unity of invention is lacking (sce Box No. 1.

%]

4. With regard to the title,
[Z] the text is approved as submitied by the applicant.

the text has been established by this Authority to read as follows:

iy

With regard to the abstract,
[Z] the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV, The applicant may,
within one month from the date of'mailing of this international search report, submit comments to this Authority,

6. With regard to the drawings.
a. the figure of the drawings to be published with the abstract is Figure No. ;Zﬁ e
Z] as suggested by the applicant.
D as sclected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figures is to be published with the abstract,
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY
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3 ]

v O

PCT/IUS2018/016049
Box No. 1 Basis of this opinion
I With regard to the language, this opinion has been established on the basis oft
[z] the international application in the language in which it was filed.
[:I a translation of the international application into __ which is the language of a translation

furnished for the purposes of international search (I&ics 12.3(a) and 23.1(h)).

‘This opinion has been established taking into account the rectification of an obvious mistalke authorized by or notified 0
this Authority under Rule 91 (Rule 43bis 1(a)).

With regard to any nueleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b, I:] furnished together with the international application under PCT Rulc 13rer, 1(a) for the purposcs of international
search only in the form of an Annex C/ST.25 text file.

C. D furnished subscquent to the international filing date for the purposcs of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13ter. 1(a)).
D on paper or in the form of an image filec (Rule 3ter 1(b) and Administrative Instructions, Section 713).
In addition, in the casc that more than one version or copy of a sequence listing has been filed or furnished, the required

slatements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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WRITTEN OPINION OF THE Intecrnational application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2018/016049

Box No. V Reasoned statement under Rule 435, Ha)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations su pporting such statement

I. Statement

Novelty (N) Claims 21?_ 10-25 o YIS
Claims _1_v 9 B - NO

Inventive step (1S) Claims 2-8, 10, 11, 13-25 YIS
Claims 1.9, 12 e NO

Industrial applicability (1A) Claims 125 YES
Claims _None NO

2. Citations and explanations:

Claims 1 and Y Jlack novetty under PCT Article 33(2) as being anticlpated by Cooke et al. (herelnafter Cooke).

Regarding Claim 1, Cooke discioses a reversible polarity fiber optic connector (mutti-fiber fiber-optic connector with switchable polarity
key; litle} comprising: at least first and second optical ferrules (multi-fiber ferrule 30, which may be considered two ferrules integrally
connected; FIGS. 1A-C; paragraph [0029]); a connector housing at least partially surrounding the first and second optical ferrules
(connector housing 40 maintaining ferrule 30 within; FIGS. 1A-C: paragraph [0028]) and having a first exterior wall positioned above the
first and second optical ferrules (top side 667T; FIGS. 1A and 1B; paragraph [0032]) and a second exterior wall positioned beneath the first
and second optical ferrules (bottom side 66B; FIGS. 1A and 1B: paragraph {0032]); a latch coupling positioned on each of the first and
second exterior walls of the housing (top and bottomn latching features 74T and 74B: FIGS. 1A and 1B, paragraph [0032]); a removable
latch (polarity key 100; FIGS. 3A-C, 5A-B, and 6; paragraph [0033]) for engaging either of the first and second exterior walt latch couplings
o the connector housing (Top and bottom recesses 70T and 70B are configured to receive polarity key 100. FIG. 1C; paragraph [0034))
wherein positioning the removable latch on the first exterior wall of the connector housing vields a fiber optic connector with a first polarity
and positioning the removabile latch on the second exterior wall of the housing yields a fiber optic connector with a second polarity, the
second polarity being opposite to the first polarity (Paragraph [0043} explains positioning polarity key 100 on either top side 66T or bottom
side 66B to reverse polarity.).

Regarding Claim 9, Cooke discloses a reversible polarity fiber optic connector (multi-fiber fiber-optic connector with switchable polarity
key; title) with exchangeable arms for changing connector type (polarity key 100; FIGS. 3A-C, 5A-B, and 6; paragraph [0033]) comprising:
at least first and second optical ferrules (multi-fiber ferrule 30, which may be considered two ferrules integrally connected; FIGS. 1A-C:
paragraph [0028]); a common connector housing at least partially surrounding the first and second optical ferrules (connector housing 40
maintaining ferrule 30 within: FIGS. 1A-C; paragraph [0029]) and having a first exterior wall positioned above the first and second optical
ferrules (top side 66T; FIGS. 1A and 1B; paragraph [0032]) and a second exterior wall positioned beneath the first and second optical
ferrules (bottom side 66B; FIGS. 1A and 1B; paragraph [0032]); a coupling surface positioned on each of the first and second exterior
walls of the common connector housing; a removable arm (polarity key 100; FIGS. 3A-C, 5A-B, and 6; paragraph [0033]) for engaging
either of the first and second exterior wall coupling surfaces on the common connector housing (Top and bottom recesses 70T and 708
are configured to receive polarity key 100. FIG. 1C; paragraph [0034]), the removable arm including either a latch or a latch recess
(securing feature 124 as latch recess; FIGS. 3A-C; paragraph [0035]); wherein positioning the removable arm on the first exterior wall of
the connector housing yields a fiber optic connector with a first polarity and positioning the removable arm on the second exterior surface
of the housing yields a fiber optic connector with a second polarity, the second polarity being opposite to the first polarity (Paragraph
[0043] explains positioning polarity key 100 on either top side 66T or bottomn side 66B to reverse polarity.).

Claim 12 lacks an inventive step under PCT Article 33(3) as being obvious over Cooke et al. (hereinafter Cooke) in view of Senko
Advanced Components, Inc. (hereinafter Senko).

Regarding Claim 12, Cooke discloses the reversible polarity fiber optic connector of claim 9, but does not explicitly disclose further
comprising a pull tab.

Senko is directed to a latching connector with remote release (title} and teaches a pull tab (pull tab assembly 260; FIGS. 3A and 3B;
paragraph [0053]).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Cooke with the teaching of Senko for the
purpose of minimizing stresses applied to cables and connectors due to obstructions to access of individual release mechanisms of
connectors (paragraph [0004]).

Claims 2-8, 10, 11, and 13-25 meet the criteria set outin PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest:

[Cl. 2] The reversible polarity fiber optic connector of claim 1, wherein each of the latch couplings on the first and second exterior walls of
the connector housing includes at least a recess with angled walls; and the latch includes al least a protrusion with slanted edges for
coupling with the angled walls of the recess on the first exterior wall when the fiber optic connector is configured in the first polarity or the
angled walls of the recess on the secand exterior wall when the fiber optic connector is configured in the second polarity.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient,
Continuation of:

[Cl. 3] The reversible polarity fiber optic connector of claim 1, further comprising a pull tab for engaging the removable fatch; wherein
pulling the pull tab in a direction away from the first and second ferrules causes the removable fatch to be depressed.

Claims 4 and 5 depend from claim 3, and therefore meet the criteria set out in PCT Article 33(2)-(3) for at least the same reasons as
claim 3.

[CL. 6] The reversible polarity fiber optic connector of claim 1, wherein each of the latch couplings on the first and second exterior walls of
the connector housing includes a groove: and at least a projection for coupling with the groove on the first exterior wall when the fiber
optic connector is configured in the first polarity or the groove on the second exterior wall when the fiber optic connector is configured in
the second polarity.

Claims 7 and 8 depend from claim 6. and therefore meet the criteria set out in PCT Article 33(2)~(3) for at least the same reasons as
claim 6,

[Cl. 10] The reversible polarity fiber optic connector of claim 9 wherein positioning a removable arm with a latch on the coupling surface
creates a latch-type connector and positioning a removable arm with a recess creates a recess-type connector,

[Cl. 11] The reversible polarity fiber optic connector of claim 9 wherein the housing includes a receiving track in the coupling surface and
the removable arm includes a projection for engaging in the receiving track in the coupling surface.

[Cl. 13] The reversible polarity fiber optic connector of claim 12 wherein the removable arm includes a latch and the pull tab is a separate
element from the removable arm,

[Cl. 14] The reversible fiber optic connector of claim 12 wherein removable arm includes a recess and the pull tab is integrated with the
removable arm,

[CL. 15] A reversible polarity fiber optic connector comprising: at least first and second optical ferrules; a conneclor housing at least
partially surrounding the first and second optical ferrules and having a first exterior wall positioned above the first and second optical
ferrules and a second exterior wall positioned beneath the first and second optical ferrules; a first aperture in the first exterior wall of the
housing and a second aperture in the second exterior wall of the housing; a removable push-pull tab including a protrusion for positioning
through either of the first or second apertures in the first and second exterior walls, respectively, of the connector housing; wherein
positioning the rermovable push-pull tab with its protrusion in the first aperture of the first exterior wall of the connector housing vields a
fiber optic connector with a first polarity and positioning the removable push-pull tab with its protrusion in the second aperture of the
second exterior wall of the housing yields a fiber optic connector with a second polarity, the second polarity being opposite to the first
polarity.

Claims 16-18 depend from claim 15, and therefore meet the criteria set out in PCT Article 33(2)-(3) for at least the same reasons as
claim 15,

Regarding claim 15, Cooke discloses a reversible polarity fiber optic connector (mulli-fiber fiber-optic connector with switchable polarity
key; title) comprising: at least first and second optical ferrules (multi-fiber ferrule 30, which may be considered two ferrules integrally
connected; FIGS. 1A-C; paragraph [0029]); a connector housing at least partially surrounding the first and second optical ferrules
(connector housing 40 maintaining ferrule 30 within: FIGS. 1A-C; paragraph [0029)) and having a first exterior wall positioned above the
first and second optical ferrules (top side 66T; FIGS. 1A and 1B; paragraph [0032]) and a second exterior wall positioned beneath the
first and second optical ferrutes (bottom side 66B; FIGS. 1A and 1B; paragraph [0032)).

housing; a removable push-pull tab including a protrusion for positioning through either of the first or second apertures in the firs{ and
second exterior walls, respectively, of the connector housing; wherein positioning the removable push-pull tab with its protrusion in the
first aperture of the first exterior wall of the connector housing yields a fiber optic connector with a first polarity and positioning the
removable push-pull tab with its protrusion in the second aperture of the second exterior wall of the housing yields a fiber optic connector
with a second polarity, the second polarity being opposite to the first polarity.

The prior art of record, individually or in combination, does not teach or fairly suggest a reversible polarity fiber optic connector
comprising: at least first and second optical ferrules; a connector housing at least partially surrounding the first and second optical
ferrules and having a first exterior wall positioned above the first and second optical ferrules and a second exterior watl positioned
beneath the first and second optical ferrules; a first aperture in the first exterior wall of the housing and a second aperture in the second
exterior wall of the housing; a removable push-pull tab inctuding a protrusion for positioning through either of the first or second apertures
in the first and second exterior walls, respectively, of the connector housing; wherein positioning the removable push-pull tab with its
protrusion in the first aperture of the first exterior wall of the connector housing yields a fiber optic connector with a first polarity and
positioning the removable push-puil tab with its protrusion in the second aperture of the second exterior wall of the housing yields a fiber
aptic connector with a second polarity, the second polarity being opposite to the first polarity.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

[Cl. 19] A reversible polarity fiber optic connector comprising: at least first and second optical ferrules: a connector housing at least
partially surrounding the first and second optical ferrules and having a first exterior wall positioned above the first and second optical
ferrules and a second exterior walt positioned beneath the first and second optical ferrules; a first deformable region in the first exterior
wall of the housing and a second deformable region in the second exterior wall of the housing; a removable push-puli tab including a
protrusion for positioning within though either of the first or second deformabie regions in the first and second exterior walls, respectively,
of the connector housing; wherein positioning the removable push-pull tab with its protrusion through the first deformable region of the
first exterior wall of the connector housing yields a fiber optic connector with a first polarity and positioning the removable push-pull tab

Claims 20-22 depend from claim 19, and therefore meet the criteria set out in PCT Article 33(2)-(3) for at least the same reasons as
claim 19,

Regarding claim 19, Cooke discloses a reversible polarity fiber optic connector (multi-fiber fiber-optic connector with switchable polarity
key; title) comprising: at least first and second optical ferrules (multi-fiber ferrule 30, which may be considered two ferrules integrally
connected; FIGS. 1A-C; paragraph [0029)); a connector housing at least partially surrounding the first and second optical ferrules
(connector housing 40 maintaining ferrule 30 within; FIGS. 1A-C; paragraph [0029)) and having a first exterior wall positioned above the
first and second optical ferrules (top side 66T: FIGS. 1A and 1B; paragraph [0032]) and a second exterior wall positioned beneath the
first and second optical ferrules (bottom side 668; FIGS. 1A and 1B; paragraph [0032]).

Cooke fails to disclose a first deformable region in the first exterior wall of the housing and a second deformable region in the second
exterior wall of the housing; a removable push-pull tab including a protrusion for positioning within though either of the first or second
deformable regions in the first and second exterior walls, respectively, of the connector housing; wherein positioning the removable

The prior art of record, individually or in combination, does not teach or fairly suggest a reversible polarity fiber aptic connector
comprising: at least first and second optical ferrules; a connector housing at least partially surrounding the first and second optical
ferrules and having a first exterior wall positioned above the first and second optical ferrules and a second exterior wall positioned

region in the second exterior wall of the housing; a removable push-pull tab including a protrusion for positioning within though either of
the first or second deformable regions in the first and second exterior walls, respectively, of the connector housing; wherein positioning

the removable push-pull tab with its protrusion through the first deformable region of the first exterior wall of the connector housing yields
a fiber optic connector with a first polarity and positioning the removable push-pull tab with its protrusion through the second deformable
region of the second exterior wall of the housing yields a fiber optic connector with a second polarity, the second polarity being opposite

to the first polarity.

[CI. 23] A reversible polarity fiber optic connector comprising: at least first and second optical fertules; a connector housing at least
partially surrounding the first and second optical ferrules and having a first exterior wall positioned above the first and second optical
ferrules and a second exterior wall positioned beneath the first and second optical ferrules; a removable push-pull tab; a first push-pull
tab retainer positioned on the first exterior wall and a second push-pull tab retainer positioned on the second exterior wall; wherein

Claims 24 and 25 depend from claim 23, and therefore meet the criteria set out in PCT Article 33(2)-(3) for at least the same reasons as
claim 23.

Regarding claim 23, Cooke discloses a reversible polarity fiber optic connector (multi-fiber fiber-optic connector with switchable polarity
key: title) comprising: at least first and second optical ferrules (multi-fiber ferruje 30, which may be considered two ferrules integrally
connected; FIGS. 1A-C; paragraph [0029]); a connector housing at least partially surrounding the first and second optical ferrules
{connector housing 40 maintaining ferrule 30 within: FIGS. 1A-C; paragraph [0029]}and having a first exterior wall positioned above the
first and second optical ferrules (top side 66T: FIGS. 1A and 1B; paragraph [0032]) and a second exterior wall positioned beneath the
first and second optical ferrules (bottom side 66B; FIGS. 1A and 1B: paragraph [0032]).

Cooke fails to disclose a removable push-pull tab: a first push-pull tab retainer positioned on the first exterior wall and a second push-pull
tab retainer positioned on the second exterior wall; wherein positioning the removable push-pull tab in the retainer on the first exterior
wall of the connector housing yields a fiber optic connector with a first polarity and positioning the removable push-puif tab in the retainer
on the second exterior wall of the housing yields a fiber optic connector with a second polarity, the second polarity being opposite to the
first polarity,

The prior art of record, individually or in combination, does not teach or fairly suggest a reversible polarity fiber optic connector
comprising: at least first and second optical ferrules; a connector housing at least partially surrounding the first and second optical
ferrules and having a first exterior wall positioned above the first and second optical ferrules and a second exterior wall positioned
beneath the first and second optical ferrules; a removable push-pul! tab: a first push-pull tal retainer positioned on the first exterior wall
and a second push-pull tab retainer positioned on the second exterior wall: wherein positioning the removable push-puli tab in the
retainer on the first exterior wall of the connector housing yields a fiber optic connector with a first polarity and positioning the removable
push-pufl tab in the retainer on the second exterior wall of the housing yields a fiber optic connector with a second polarity, the second
polarity being opposite to the first polarity.
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Claims 1-25 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can
be made or used in industry.
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4f22a4e481a01abb70664d89dc2ad9f1feasal
3deb

no

Warnings:

Information:

13

Foreign Reference

JP2009229545.pdf

666686

36a4498a4d7203b65eff32bd8343de3f4dS
7688d

no

15

Warnings:

Information:

14

Foreign Reference

JP2009276493.pdf

704534

0772fa4cc9999128aea529f028fe4688ea45
0148

no

15

Warnings:

Information:

15

Foreign Reference

TW200821653.pdf

1214164

3db6442311fd8f5943badd7{81173c457b4
68360

no

24

Warnings:

Information:

0898




16

Foreign Reference

WO02001079904A2.pdf

229239

de544ac550038a20223100345866929ee8¢]
bc541

no

12

Warnings:

Information:

17

Foreign Reference

W02004027485A1.pdf

382203

47f07f50bd7d8fe04calb70c4ef2f8chbaad
80a

no

17

Warnings:

Information:

18

Foreign Reference

W02008112986.pdf

579505

dé6e1a7f416f9a00fe3f105b18425aa42c1801)
fbe

no

20

Warnings:

Information:

19

Foreign Reference

W02009135787A1.pdf

589838

d301c0326bb6c03d06b18438c5e254c73f0)
efcas

no

40

Warnings:

Information:

20

Foreign Reference

W02010024851A2.pdf

1013288

fAbfcce4404ddcac218eleef56ba74e54974
of62

no

45

Warnings:

Information:

21

Foreign Reference

W02012136702A1.pdf

722432

c1c6885370a9147f952c0637fa312c5af282
b48b

no

37

Warnings:

Information:

22

Foreign Reference

W02012162385A1.pdf

150219

472adb130df1873dfc9aaBd97e554299df7q
el3d

no

14

Warnings:

Information:

0899




1426461

23 Foreign Reference W02013052070A1.pdf no 71
8cdd11ca0f937996aabcadc7ad73288a054
d9c64
Warnings:
Information:
1968015
24 Foreign Reference W02014028527A2.pdf no 40
6ace7f11447a1c81c867063f2e793f3bcf8d5|
9b2
Warnings:
Information:
1919681
25 Foreign Reference W02014182351A1.pdf no 50
7788f4ba2719c0a45856de46f616d90dd891
8322
Warnings:
Information:
514331
% Other Reference-Patent/App/Search 3702-ISR-WO.pdf no 9
documents
fcaa21cfb11b875cche1286228e2fbf3c170f]
0ds
Warnings:
Information:
451869
27 Other Reference-Patent/App/Search 4102-ISR-WO.pdf no 8
documents
e5108669285cc0cde47dd4026a17b223519
Sebda
Warnings:
Information:
95693
28 Non Patent Literature AFOP-to-introduce-L.pdf no 3
6c44d8d63603¢3c7119bf007a561ac0c902:
bfa7
Warnings:
Information:
269088
29 Other Reference-Patent/App/Search EP14168005-EESR pdf no 7
documents
cb6a1f73f829698d408ce570ddcacf20127bj
8ac5
Warnings:
Information:

0900




Other Reference-Patent/App/Search

EP14187661-EESR-

247493

no 6
30 documents dated-03-09-2015.pdf
62ab3f13533086a72c832fcf1099%ec9c9b1c
caal
Warnings:
Information:
13153200
31 Non Patent Literature Huber—SuhnirI;atalog—Zooa no 104
b94d336de327999ea30735f192057221bb1
Sacf8
Warnings:
Information:
1448773
33 Other Reference-Patent/App/Search PCTUS0857023-ISR-and-WO- no 8
documents dated_8-21-2008.PDF
1593f6acf311c4257c686ae41db4836387dd|
694d
Warnings:
Information:
240050
33 Other Reference-Patent/App/Search PCTUS1158799-ISR-and-WO- no 5
documents dated-04-27-2012.pdf
80e7b239%e1a3d6c510daa06f297e64 1fbe6
89afa
Warnings:
Information:
285100
34 Other Reference-Patent/App/Search PCTUS1239126-ISR-and- no 6
documents WO_dated_08-27-2012.pdf
e891af7chcb674aa89d06ch7f0f0d69d6c0e|
9959
Warnings:
Information:
904832
35 Other Reference-Patent/App/Search PCTUS1354784-ISR-and- no 12
documents WO_dated-01-16-2014.pdf
6c3c7b4d1f503d10dd516d58fe0ad 9e9e50
63e71
Warnings:
Information:
383124
36 Other Reference-Patent/App/Search PCTUS1412137-ISR-and-WO- no 1
documents dated_5-14-2014.PDF
58aeb668d40ce7e32554a0ccAddcd57b4dH]
5b515
Warnings:
Information:

0901




Other Reference-Patent/App/Search

PCTUS1441500-ISR-and-WO-

2818962

no 20
37 documents dated-08-29-2014.pdf
4f440aecd0a8be2998453f05125fb4174df|
Sbd2
Warnings:
Information:
741648
38 Other Reference-Patent/App/Search PCTUS1559458-IPRP- no 1
documents dated09-14-2017.PDF
7e0eacab0d60b832c7544798080309b43chd
acl49
Warnings:
Information:
1427519
39 Other Reference-Patent/App/Search PCTUS1559458-ISR-WO. pdf no 15
documents
01187feadf7d4bd4958457692a01128575¢e
a25c5
Warnings:
Information:
671519
40 Other Reference-Patent/App/Search PCTUS2018016049.pdf no 9
documents
a3a37e0587d39163ea19826faf7f16c83096
8aal
Warnings:
Information:
3877752
41 Non Patent Literature TycoCat010f04.pdf no 50
e7a41c819d%9e70d2bf0ab7b128a854ff2e3 1|
43cl
Warnings:
Information:
3720266
42 Non Patent Literature TycoCat020f04.pdf no 50
f54c0dbfd0b22805980a2013959376d 1b5fd
fae6
Warnings:
Information:
3708316
43 Non Patent Literature TycoCat030f04.pdf no 50
33801d368af3159ef569fe8201062db7657¢
d108
Warnings:
Information:

0902




44

Non Patent Literature

TycoCat040f04.pdf

4057402

345d271c115aff2eae7920365b1a9f2adfd4
ebf7

no

54

Warnings:

Information:

45

Non Patent Literature

Glenairpg1-50.pdf

15661524

2bfb515b587614606c347bf6f07f6c7f1058¢
cce

no

50

Warnings:

Information:

46

Non Patent Literature

Glenairpg51-100.pdf

14724646

ecccd9e64be335257cc5232f57680e718871|
b2aé

no

50

Warnings:

Information:

47

Non Patent Literature

Glenairpg151-200.pdf

12679951

fb70e2dad5aae091d66dd98dcad55f4474a
d4b9b

no

50

Warnings:

Information:

48

Non Patent Literature

Glenairpg201-232.pdf

9683115

92674ef388989512a5b9f50290d49f7a723(
7e3b

no

32

Warnings:

Information:

Total Files Size (in bytes):

113681404
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO/TITLE |
15/884,327 01/30/2018 Kimman WONG Senko.09300US01(P1183)
CONFIRMATION NO. 7275
152878 PUBLICATION NOTICE

Senko Advanced Components, Inc.

450 Donald Lynch B ey
Unit D

Marlborough, MA 01752

Title:OPTICAL CONNECTORS WITH REVERSIBLE POLARITY

Publication No.US-2018-0217340-A1
Publication Date:08/02/2018

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
152878 7590 09/06/2018
Senko Advanced Components, Inc. JORDAN, ANDREW
450 Donald Lynch Blvd
: | ART UNIT PAPER NUMBER |
Unit D
Marlborough, MA 01752 2883
DATE MAILED: 09/06/2018
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/884.,327 01/30/2018 Kimman WONG Senko.09300US01(P1183) 7275

TITLE OF INVENTION: OPTICAL CONNECTORS WITH REVERSIBLE POLARITY

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 12/06/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of maintenance
fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

152878 7590 09/06/2018 . ore ..
Certificate of Mailing or Transmission
Senko Advanced Components, Inc. I hereby certify that this Fee(s) Transmittal is being deposited with the United
450 Donald Lynch Blvd States Postal Service with sufficient postage for first class mail in an envelope
. addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Unit D transmitted to the USPTO (571) 273-2885, on the date indicated below.

Marlborough, MA 01752

(Depositor's name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/884,327 01/30/2018 Kimman WONG Senko.09300US01(P1183) 7275

TITLE OF INVENTION: OPTICAL CONNECTORS WITH REVERSIBLE POLARITY

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 12/06/2018
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
JORDAN, ANDREW 2883 385-078000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list 1
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 2

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 3

- e N . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for recordation
as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
(] Publication Fee (No small entity discount permitted) M| Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/884,327 01/30/2018 Kimman WONG Senko.09300US01(P1183) 7275
| EXAMINER |
152878 7590 09/06/2018
Senko Advanced Components, Inc. JORDAN, ANDREW
450 Donald Lynch Blvd
. | ART UNIT PAPER NUMBER |
Unit D
Marlborough, MA 01752 2883

DATE MAILED: 09/06/2018

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes awaggo$ a violation or potential violation of law or regulation.



Application No. Applicant(s)
; . 15/884,327 WONG et al.
Notice OfAllowab//”:V Examiner Art Unit AlA Status
ANDREW JORDAN 2883 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the IDS of 5/21/18.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-25 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/ANDREW JORDAN/
Primary Examiner, Art Unit 2883

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180830
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Application/Control Number: 15/884,327 Page 2
Art Unit: 2883

Notice of Pre-AIA or AIA Status

The present application, filed on or after March 16, 2013, is being examined under
the first inventor to file provisions of the AlA.

In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

DETAILED ACTION

This is an AlA application.

The effective filing date of this AIA application is seen as January 30, 2017, the
date of the earliest priority application (United States provisional patent application serial
number 62/452,147) for any claims which are fully supported under the first paragraph of
35 U.S.C. 112 by the provisional application.

The effective filing date of this AlIA application is seen as January 30, 2018, the
actual filing date, for any claims that are not fully supported by the foregoing provisional
application or by any other of the several other provisional applications to which benefit
is claimed.

The claims originally filed March 23, 2018 in response to the notice to file corrected

application papers of March 13, 2018 are entered, currently outstanding, and subject to
examination.
Claims 1-25 are currently pending.

No claims have been withdrawn.
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Application/Control Number: 15/884,327 Page 3
Art Unit: 2883

No claims have been cancelled.

Claims 1-25 are currently outstanding and subject to examination.

This is a notice of allowability and is the first action on the merits.

Often, in the substance of the action below, formal matters are addressed first,

claim rejections second, and any response to arguments third.

Special Definitions for Claim Language - MPEP § 2111.01(1V)

No special definitions are seen as present in the specification regarding the
language used in the claims. Consequently, the words and phrases of the claims are
given their plain meaning.

If special definitions are present, Applicant should bring those to the attention of

the examiner and the prosecution history with its next response.

Claims Allowed

Claims 1-25 are allowed.

Allowable Subject Matter

The following is an examiner’s statement of reasons for allowance:

The prior art does not teach or suggest a removable latching system, removable
arm system, or removable push-pull tab as set forth in the claimed combination of
independent claim(s) 1, 9, and 15, 19, and 23, respectively.

The following references are seen as pertinent to the present application:

U.S. Patent Application Publication No. 2016/0349458 of Murray et al.

(Murray);
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Application/Control Number: 15/884,327 Page 4
Art Unit: 2883

U.S. Patent Application Publication No. 2015/0378113 of Good et al. (Good);
and

U.S. Patent Application Publication No. 2016/0116685 of Wong et al. (Wong).
While the (apparently) corresponding international application
PCT/US2018/016049 indicates that the Good reference may be more pertinent, examiner
sees the alignment mechanism in Good as not providing a latch that holds the connection
sufficiently in place. The Murray reference relies on a boot, and not a housing to provide

connection for a latching mechanism.
Any comments considered necessary by applicant must be submitted no later than
the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

Applicant’s publication US 20180217340 A1 of August 2, 2018 is cited, as are
several patent publications sharing inventors with the present application.

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. The cited references have elements related to Applicant’s
disclosure and/or claims or are otherwise associated with the other cited references,
particularly with respect to optical connectors, including those addressing polarity and
reversal thereof.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANDREW JORDAN whose telephone number is (571)

270-1571. The examiner can normally be reached on most days 1000-1800 PACIFIC
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Application/Control Number: 15/884,327 Page 5
Art Unit: 2883

TIME ZONE (messages are returned).

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)
at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas (Tom) Hollweg can be reached on 571-270-1739. The fax phone
number for the organization where this application or proceeding is assigned is 571-273-
8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status information
for unpublished applications is available through Private PAIR only. For more information
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service
Representative or access to the automated information system, call 800-786-9199 (IN

USA OR CANADA) or 571-272-1000.

/Andrew Jordan/

Primary Examiner, Art Unit 2883
(5671) 270-1571 (Pacific time)
August 30, 2018
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.
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Name/Print Edward S. Jarmolowicz Registration Number 47,238

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

1.

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
#

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

St

("20180217340").PN.

US-PGPUB;
USPAT;
USOCR;
DERWENT

OR

ON

2018/08/24
23:38

S2

"62979226".fmid.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/24
23:41

St or S2

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/24
23:43

31

revers$4 near2 polar$4 near2 (fiber or
fibre) near2 optic$4 near2 connect$4

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
21:34

67

(revers$4 near2 polar$4) with ((fiber or
fibre) near2 optic$4 near2 connect$4)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
21:34

S6

123193

revers$4 near2 polar$4

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
21:39

S7

186271

(fiber or fibre) near2 optic$4 near2
connect$4

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
21:39

36

S5 not 4

US-PGPUB;
USPAT;
USOCR,;
FPRS;

OR

ON

2018/08/28
21:54

file:///C/Users/ajordan1/Documents/e-Red%20Folder/15 884327/EASTSeaIChHisQ§1%4 15884327 _AccessibleVersion.htm[8/30/2018 3:22:59 AM]




EAST Search History

"20040141693" | "20040161958" |
"20040234209" | "20050111796" |
"20050141817" | "20060089049" |
"20060127025" | "20060269194" |
"20060274411" | "20070025665" |
"20070028409" | "20070079854" |
"20070098329" | "20070149062" |
"20070230874" | "20070232115" |
"20070243749" | "20080008430" |
"20080044137" | "20080069501" |
"20080101757" | "20080226237" |
"20080267566" | "20090022457" |
"20090028507" | "20090196555" |
"20090214162" | "20090220197" |
"20100034502" | "20100092136" |
"20100247041" | "20100322561" |
"20110044588" | "20110131801" |
"20110177710" | "20120099822" |
"20120189260" | "20120269485" |
"20120301080" | "20130071067" |
"20130089995" | "20130094816" |
"20130121653" | "20130170797" |
"20130183012" | "20130216185" |
"20130322825" | "20140016901" |
"20140050446" | "20140133808" |
"20140334780" | "20140348477" |
"20150378113" | "20160259135" |

"20170254966" | "3721945" | "4327964"
| "44778743" | "4762388" | "4764129" |

"4840451" | "4872736" | "4979792" |
"5041025" | "5212752" | "5265181" |
"5289554" | "5317663" | "5335301" |
"5348487" | "5444806" | "5481634" |
"5506922" | "5521997" | "5570445" |
"5588079" | "5684903" | "5687268" |
"5781681" | "5937130" | "5956444" |
"5971626" | "6041155" | "6049040" |
"6134370" | "6178283" | "62006577" |
"6206581" | "6227717" | "6238104" |
"6247849" | "6461054" | "6471412" |
"6478472" | "6530696" | "6551117" |
"6579014" | "6634801" | "6648520" |
"6682228" | "6695486" | "6854894" |
"6865362" | "6872039" | "6935789" |
"7036993" | "7077576" | "7090406" |
"7090407" | "7091421" | "7111990" |

EPO; JPO;
DERWENT;
IBM_TDB
S9 36 S8 and S6 US-PGPUB; {OR ON 2018/08/28
USPAT; 21:55
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S10 {11 ("20130259429" | "20130378113" | US-PGPUB; {OR ON 2018/08/28
"20160259135" | "4979792" | "5041025" {jUSPAT 22:28
| "56265181" | "5289554" | "5335301" |
"5521997" | "8636424" | "8770863" |
"9709753").PN.
S11 {175 ("20020191919" | "20030053787" | US-PGPUB; {{OR ON 2018/08/28
"20040052473" | "20040136657" | USPAT 22:29
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EAST Search History

"7113679" | "7150587" | "7153041" |
"7198409" | "7207724" | "7258493" |
"7264402" | "7281859" | "7315682" |
"7325976" | "7325980" | "7329137" |
"7331718" | "7354291" | "7371082" |
"7387447" | "7390203" | "7431604" |
"7463903" | "7465180" | "7510335" |
"7513695" | "7540666" | "7581775" |
"7591595" | "7594766" | "7641398" |
"7695199" | "7699533" | "7785019" |
"7824113" | "7867395" | "8152385" |
"8186890" | "8192091" | "8202009" |
"8251733" | "8267595" | "8270796" |
"8408815" | "8465317" | "8534928" |
"8622634" | "8636424" | "8651749" |
"8678670" | "8727638" | "8770863" |
"9366829" | "9465172" | "9658409" |
"9709753" | "9778425" | "9798084" |
"D323143" | "D533504" | "D534124" |
"D543146" | "D558675" | "D572661"
"D641709" | "RE37080").PN.

S12 {176 S10 or S11 US-PGPUB; {{OR ON 2018/08/28
USPAT 22:33
S13 136 S12 and (S4 or S5 or S6 or S7) US-PGPUB; {{OR ON 2018/08/28
USPAT 22:34
S14 {176 S12 or (S12 and (S4 or S5 or S6 or S7)) {{US-PGPUB;{{OR ON 2018/08/28
USPAT 22:35
S15 {176 S12 or (S12 and (S4 or S5 or S6 or S7)) {US-PGPUB;{{OR ON 2018/08/28
and S6 USPAT 22:35
S16 {12 (S12 or (S12 and ($4 or S5 or S6 or S7)) {US-PGPUB;{OR ON 2018/08/28
) and S6 USPAT 22:35
S17 {1 ("20130259429").PN. OR US-PGPUB; {OR ON 2018/08/28
("9709753").URPN. USPAT; 22:36
USOCR
S18 24 (revers$4 near2 polar$4) same ((fiber or JUS-PGPUB;{OR ON 2018/08/28
fibre) near2 optic$4 near2 connect$4) USPAT; 22:39
same (latch$4 or coupl$4) USOCR;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
S19 {14833 385/78.clas. 385/78.fs. G02B6/38.cpc. US-PGPUB; {{OR ON 2018/08/28
G02B6/3821.cpc. G02B6/3893.cpc. USPAT; 22:48
G02B6/3893.cpc. G02B6/3821.cpc. ( USOCR,;
385/78 ).ccls. ( 385/78 ).ccls. ( 385/78 {FPRS;
).fs. (1 385/78 ).fs. ( 385/78 ).ccls,fs. ( EPO; JPO;
385/78 ).ccls,fs. ( G02B6/3893 or DERWENT;
G02B6/3821 ).cpc. IBM_TDB
S20 {2098 ( G02B6/3893 and G02B6/3821 ).cpc. US-PGPUB; §{OR ON 2018/08/28
USPAT; 22:48
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S21 25 G02B6/38.cpc. and G02B6/3821.cpc. and {{US-PGPUB; {OR ON 2018/08/28
G02B6/3893.cpc. USPAT; 22:49
USOCR,;
FPRS;
EPO; JPO;
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EAST Search History

DERWENT;
IBM_TDB

S22

S6 and S21

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
22:53

S23

12

S6 and S20

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
22:54

524

272

( (Kimman near2 WONG) or (Jeffrey
near2 GNIADEK) or (Kazuyoshi near2
TAKANO) or (Siu near2 MA) or (Siu
near2 Kei near2 MA) ).inv.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
22:59

S25

( (Kimman near2 WONG) and (Jeffrey

near2 GNIADEK) and (Kazuyoshi near2
TAKANO) and ((Siu near2 MA) or (Siu

near2 Kei near2 MA)) ).inv.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
23:00

S26

11

S24 and S6

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
23:00

S27

S25 and S6

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
23:01

S28

us-20130378113-$.did.

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
23:05

S29

us-2013378113-$.did.

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
23:05

S30

us-20130378113-$.did.

US-PGPUB;
USPAT;
USOCR;

OR

ON

2018/08/28
23:05
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EAST Search History

FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

S31

"20151231".pd. and good.inv.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
23:07

S32

us-20160116685-$.did.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/28
23:27

S33

us-4778743-$.did. ep-1074868-$.did.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/30
02:04

S34

us-4778743-$.did. ep-1074868-$.did.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/30
02:04

S35

"16778113".fmid.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/30
02:05

S36

336

frear.inv.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/30
02:08

S37

"19841023".pd. and frear.inv.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/30
02:08

S38

18

(revers$4 near2 polar$4) and ((fiber or
fibre) near2 optic$4 near2 connect$4)
and ((remov$4 or exchang$4) near2
(arm$3 or extens$4 or extend$4 or
project$4))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/08/30
02:19

Es42

}
NS
\
N

[(Us-20160116685-$ or Us-

{US-PGPUB; |

OR

7
1
'ON
H
H
H
H

12018/08/30;
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EAST Search History

20180217339-$ or US-20180156988- USPAT 02:26
$).did. or (US-6485194-$ or US-
4478473-$).did.

S44 42 us-20150212282-%.did. US-PGPUB; {OR ON 2018/08/30
USPAT; 02:29
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

$45 14 us-20160349458-$.did. US- US-PGPUB; {OR ON 2018/08/30
20090022457-%.did. USPAT; 02:31
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

$46 i1 (US-6485194-%).did. USPAT OR ON 2018/08/30
02:47

EAST Search History (I nterference)

Ref {iHits {i{Search Query DBs (Default ({Plurals Time
# Operator Stamp
S39 {2 ((revers$4 near2 polar$4) same ((fiber or fibre) jUS- OR ON 2018/08/30
near2 optic$4 near2 connect$4) same (latch$4 {iPGPUB; 02:10
or coupl$4)).cim. USPAT
$40 8 ((revers$4 near2 polar$4) and ((fiber or fibre) {jUS- OR ON 2018/08/30
near2 optic$4 near2 connect$4) and (latch$4 or{iPGPUB; 02:11
coupl$4)).cim. USPAT
S41 2 ((revers$4 near2 polar$4) and ((fiber or fibre) {jUS- OR ON 2018/08/30
near2 optic$4 near2 connect$4) and ((remov$4 {{PGPUB; 02:18
or exchang$4) near2 (arm$3 or extens$4 or USPAT
extend$4 or project$4))).cim.
$43 {1 "Term Removed" USPAT {OR ON 2018/08/30
02:26
$47 {1 "Term Removed" USPAT {OR ON 2018/08/30
02:47

8/30/2018 3:22:57 AM
C:\ Users\ ajordan1\ Documents\ EAST\ Workspaces\ 15_884_327 Wong OPTI CAL
CONNECTORS.wsp
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1430

Alexandria, Virgima 22313-1450

WWW USPLO. gOY

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/884.,327 01/30:2018 Kimman WONG Senko.09300USOI(P1183) 7275
(52878 7590 09 202018 , ”
: ] EXAMINER
Senko Advanced Components, Inc. | I
450 Donald Lynch Blvd JORDAN, ANDREW
Unit D
Marlborough. MA 01752 | ART UNIT I PAPER NUMBER |
2883

I NOTIFICATION DATE l DELIVERY MODE I
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 15884327
Applicant : Wong
Filing Date : 01/30/2018
Date Mailed : 09/20/2018

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Ashley Gerstlauer/
Publication Branch

Office of Data Management
(571) 272-4200
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Application No. 15884327

[]

L] []

IDENTIFICATION OF SPECIFICATION/DRAWING INCONSISTENCIES

On Page of the specification there is a brief description of FIG. , but the drawings filed do not include a
drawing with that designation. Applicant must respond either by supplying the omitted drawing or by
amending the specification to remove all references to that drawing.

The drawings filed 03/23/2018 include FIG. 21A-21D.22A-22E, but the specification's brief description
of the drawings does not describe a drawing with that designation. Applicant must respond either by
amending the specification to add a brief description of that drawing or by correcting the drawings to
remove the drawing in question.

In the utility application, drawings are present in the application and are referred to in the detailed
description of the invention, but the specification does not contain a brief description of the several views
as required by 37 CFR 1.74 and 37 CFR 1.77(b)(9).

The design application does not contain a description of the figure or figures of the drawing as required
by 37 CFR 1.153(a) and 37 CFR 1.154(b)(4).

In the plant application, the specification does not contain a brief description of the drawing as required
by 37 CFR 1.163(c)(8).

Page of the specification refers to FIG. , but no drawing with that designation is described in the brief
description of the drawings and no drawing with that designation is present in the application. Applicant
must respond either by amending the specification to remove all references to that drawing, or by
supplying that drawing and amending the specification to add a brief description of it.

In the reissue application, FIG. , is labeled as “New” but is not described in the reissue specification’s
brief description of the drawings. Applicant must respond by amending the reissue specification’s brief
description of the drawings to add a brief description of the new drawing.

OTHER:

COMMENTS:
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SUBRITUTE SPECFIQATION

Abstract:
Reversible polarity fiber optic connectors are provided having housings at least
5 partially surrounding first and second optical ferrules with walls above and beneath the
ferrules. Positioning removable elements such as latches, removable arms, or push-pull
tabs on the first wall above the ferrules vields fber optic connectors with a first polarity
type, and positioning the removable elements on the second wall beneath the ferrules yields
fiber optic connectors with a second, opposite polarity type. Various engagement
10 mechanisms are provided on either the connector housing walls or on the removable

elements, or both, to assist in affixing the removable element to the connector housing.

Dacket No. PHIBIUSO (S09300U/801) 37
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Clalms:

1. A reversible polarity fiber optic connector comprising:
at least first and second optical ferrules;

5 a connector housing at least partially surrounding the first and second
optical ferrules and having a first exterior wall positioned above the first and
second optical ferrules and a second exterior wall positioned beneath the frst and
second optical fermles;

a latch coupling positioned on each of the first and second exterior walls
10 of the housing;
a removable latch for engaging either of the first and second exterior wall
latch couplings on the connector housing:
wherein positioning the removable latch on the first exterior wall of the
connector housing vields a fiber optic connector with 2 frst polarity and
15 positioning the removable laich on the second exterior wall of the housing vields
a fiber optic connector with a second polarity, the second polarity being opposite

to the first polarity.

2. The reversible polarity fiber optic connector of claim 1, wherein
20 each of the latch couplings on the first and second exterior walls of the
connector housing includes at least a recess with angled walls; and
the latch includes at least a protrusion with slanted edges for coupling with

the angled walls of the recess on the first exterior wall when the fiber optic

Docket No. PUIR3UISGT {809300US01) 28
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connector is configured in the first polarity or the angled walls of the recess on the
second exterior wall when the fiber optic connector is configured in the second

polarity.

3 3. The reversible polarity fiber optic connector of claim 1, further comprising a
pull tab for engaging the removable latch; wherein pulling the pulitab in a
direction away from the first and second ferrules causes the removable latch to

be depressed.

10

4. The reversible polarity fiber optic connector of claim 3, wherein the pull tab
comprises at least a first opening and a seconding opening for engaging the

removable latch;

wherein the first opening is configured to allow the comnector housing and

15 the removable latch to pass through; and

the second opening is configured to allow the removable laich to partially

pass through.

5. 'The reversible polarity fiber optic connector of claim 3, wherein the pull tab

20 further comprises a first deformable portion and a second deformable portion;

Docket No. PHIS3USOL (S0300USH) 29
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wherein the first deformable portion is configured to cooperate with the
second deformable portion to depress the removable latch when the pull tab is

pulled in a direction away from the first and second ferrules.

5 6. The reversible polarity fiber optic connector of claim 1, wherein
cach of the latch couplings on the first and second exterior walls of the
connector housing inclades a groove; and
at least a projection for coupling with the groove on the first exterior
wall when the fiber optic connector is configured in the first polarity or the
14 groove on the second exterior wall when the fiber optic connector is configured

in the second polarity,

7. The reversible polarity fiber optic connector of claim 6, further comprising a

pull tab for engaging the removable latch; wherein pulling the pull tab in a

15 direction away from the reversible polarity fiber optic connector depresses the
removable laich.
8. The reversible polarity fiber optic connector of claim 7, wherein the pull tab
COMPTISEs:
28 an opening for engaging the removable latch; and

a front protrusion configured to depress the removable latch when the pull

tab is pulled in a direction away from the first and second ferrules,

Docket No. PI183US01 (8693001US01) 38
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8. A reversible polarity fiber optic connector with exchangeable arms for
changing connector type comprising:

at least first and second optical ferrules;

a common connector housing at least partially surrounding the first and
second optical ferrules and having a first exterior wall positioned above the first
and second optical ferrules and a second exterior wall positioned beneath the first
and second optical ferrules;

a coupling surface positioned on each of the first and second exterior walls
of the common connector housing;

a removable anm for engaging either of the first and second exterior wall
coupling surfaces on the common connector housing, the removable arm
including either a Iatch or a latch recess;

wherein positioning the removable arm on the first exterior wall of the
connector housing yields a fiber optic connector with a first polarity and
positioning the removable arm on the second exterior surface of the housing
yields a fiber optic connector with a second polarity, the second polarity being

opposite to the first polarity.

18. The reversible polarity fiber optic connector of claim 9 wherein postiioning a
removable arm with a latch on the coupling surface creates a latch-type
connector and positioning a removable arm with a recess creates a recess-type

connecior,

Docket No. P1183US01 (S09300US01) 3i
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The reversible polarity fiber optic connector of claim 9 wherein the housing
includes a receiving track in the coupling surface and the removable arm
includes a projection for engaging in the receiving track in the coupling

surface.

The reversible polarity fiber optic connector of claim 9 further COMPIising &

pull tab.

. The reversible polarity fiber optic connector of claim 12 wherein the

removable arm includes a latch and the pull tab is a separate element from the

removable arm,

The reversible fiber optic connector of claim 12 wherein removable arm

includes a recess and the pull tab is integrated with the removable amm.

- A reversible polarity fiber optic connector comprising;

at least first and second optical ferrules;

a connector housing at least partially surrounding the first and second

optical ferrules and having s first exterior wall positioned above the first and

second optical ferrules and a second exierior wall positioned beneath the first and

second optical ferrules;

Docket No. P1I83USOT (S093060US01) 32
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a first aperture in the first exterior wall of the housing and a second
aperture in the second exterior wall of the housing;

a removable push-pull tab including a protrusion for positioning through
either of the first or second apertures in the first and second exterior walls,

respectively, of the connector housing;

(¥

wherein positioning the removable push-pull tab with its protrusion in the
first aperture of the first exterior wall of the connector housing yields a fiber optic
comnector with a first polarity and positioning the removable push-pull tab with its
protrusion in the second aperture of the second exterior wall of the housin g yields
10 a fiber optic connector with a second polarity, the second polarity being opposite

to the first polarity.

16. The reversible polarity fiber optic connector of claim 15 further coOmprising
first and second apertures respectively beneath the first and second exterior walls of the

15 housing for receiving the protrusion.

17, The reversible polarity fiber optic connector of claim 15, further comprising a

spring to urge the push-pull tab forward,

20 18. The reversible polarity fiber optic connector of claim 15, wherein the push-~pull
tab protrusion is retained by a housing latch, the housing latch being urged forward

by a spring,
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19. A reversible polarity fiber oplic connector comprising:

at least first and second optical ferrules;

a connector housing at least partially surrounding the first and second
optical ferrules and having a first exterior wall positioned above the Hrst and
second optical ferrules and a second exterior wall positioned beneath the first and
second optical ferrules;

a first deformable region in the first exterior wall of the housing and a
second deformable region in the second exterior wall of the housing;

a removable push-pull tab including a protrusion for positioning within
though either of the first or second deformable regions in the first and second
exterior walls, respectively, of the connector housing;

wherein positioning the removable push-pull tab with its protrusion
through the first deformable region of the first exterior wall of the connector
housing yields a fiber optic connector with a first polarity and positioning the
removable push-pull tab with its protrusion through the second deformable region
of the second exterior wall of the housing vields a fiber optic connector with a

second polarity, the second polarity being opposite to the first polarity.

28. The combination of the reversible polarity fiber optic connector of claim 19
and a tool for deforming the deformable region of either the first exterior wall of

the housing or the second exterior wall of the housing.

21. The reversible polarity fiber optic connector of claim 19, further comprising a

spring to urge the push-pull tab forward.

Dacket No. P1IBIUSO] (809300U801) 34
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22, The reversible polarity fiber optic connector of claim 19 further cComprising
first and second apertures respectively beneath the first and second exterior walls

of the housing for receiving the protrusion from the deformable Tegion.

23, A reversible polarity fiber optic connector comprising:

at least first and second optical ferrules;

a connector housing at least partially surrounding the first and second
optical ferrules and having a first exterior wall positioned above the first and
second optical ferrules and a second exterior wall positioned beneath the first and
second optical ferrules;

a removable push-pull tab;

a first push-pull tab retainer positioned on the first exterior wall and a
second push-pull tab retainer positioned on the second exterior wall:

wherein positioning the removable push-pull tab in the retainer on the first
exterior wall of the connector housing yields a fiber optic connector with a first
polarity and positioning the removable push-pull tab in the retainer on the second
exterior wall of the housing vields a fiber optic connector with a second polarity,

the second polarity being opposite to the first polarity.

24, The reversible polarity fiber optic connector of claim 23 wherein the first and

second push-pull tab retainers each include a projection.
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25, The reversible polarity fiber optic connector of claim 23 wherein cach

projection is a clip for receiving a portion of the push-pull tab,

Docket No. P1I83US0E (S09300US01) 38
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OPTICAL CONNECTORS WITH REVERSIBLE POLARITY

Cross-Reference to Related Patent Avplications:

[60811 The present application claims priorities to United States Provisional
Patent Applications No. 62/452,147 filed Janoary 30, 2017, No. 62/457,150 filed February
8, 2017, No. 62/463,898 filed February 27, 2017, No. 62/463,901 filed February 27, 2017,
No. 62/485,042 filed April 13, 2017, No. 62/546,920, filed August 17, 2017, and No.
62/581,961 filed November 6, 2017; the disclosures of which are incorporated herein by
reference in their entireties,

Field of the Invention:

{0062} The present disclosure relates generally optical connectors with reversible
polarity.

Backyround:

[6063] The prevalence of the Internet has led to unprecedented growth in

commutication networks. Consumer demand for service and increased competition has
caused network providers to continuously find ways to improve quality of service while
reducing cost.

6084} Certain solutions have included deployment of high-density interconnect
panels. High-density interconnect panels may be designed to consolidate the increasing
volume of interconnections necessary to support the fast-growing networks into a
compacted form factor, thereby increasing quality of service and decreasing costs such as
floor space and support overhead. However, room for improvement in the area of data
centers, specifically as it relates to fiber optic connections, still exists. For example,

manufacturers of connectors are always looking to reduce the size of the devices, while

Dacket No. P1183USO1 (S09300US01) 1
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increasing ease of deployment, robustness, and modifiability after deployment. In
particular, more optical connectors may need to be accommodated in the same footprint
previcusly used for a smaller number of connectors in order to provide backward
compatibility with existing data center equipment, For example, one current footpriat is
known as the small form-factor pluggable footprint (SFP}. This footprint currently
accommodates two LC-type ferrule optical connections. However, it may be desirable to
accommodate four optical connections {(two duplex conmections of transmit/receive) within
the same footprint. Another current footprint is the quad small form-factor pluggable
{Q5FP) footprint. This footprint currently accommodates four LC-type ferrule optical
connections. However, it may be desirable to accommodate eight optical connections of
LC-type ferrules (four duplex connections of transmit/receive) within the same footprint.
{6805] In communication networks, such as data centers and switchin g networks,
numerous interconnections between mating connectors may be compacted into high-
density panels. Panel and conpector producers may optimize for such high densities by
shrinking the connector size and/or the spacing between adjacent connectors on the panel.
While both approaches may be effective to increase the panel connector density, shrinking
the conmector size and/or spacing may also increase the support cost and diminish the
quality of service.

[6006] In a high-density panel configuration, adjacent connectors and cable
assemblies may obstruct access to the individual release mechanisms. Such physical
obstructions may impede the ability of an operator to minimize the stresses applied to the
cables and the connectors. For example, these stresses may be applied when the user

reaches into a dense group of connectors and pushes aside surrounding optical fibers and

Bocket No. PTIR3USOT (S02300USHD 2
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connectors {0 access an imdividual connector release mechanism with his/her b and
forefinger, Overstressing the cables and connectors may prodoce latent defects,
compronmise the integrity and/or reliability of the terminations, and potentially cause
serious disruptions to network performance.

Accordingly, there is a need for smaller fiber optic connectors that will meet the needs of

future developments in smaller SFPs and are reconfigurable for Sexible deployment.

Summpeary of the Invention:

{60071 In a first aspect, the present disclosure provides a reversible polarity fiber
optic connector including at least first and second optical ferrules and a connector housing
at least partially surrounding the first and second optical ferrules. The housing has a first
exterior wall positioned above the first and second optical ferrules and a second exterior
wall positioned beneath the first and second optical ferrules. A latch coupling is positioned
on each of the first and second exterior walls of the housing. A removable latch may
engage cither the first or second exterior wall latch coupling on the cormector housing.
Positioning the removable latch on the first exterior wall vields a fiber optic connector with
a first polarity and positioning the removable latch on the second exterior wall vields a
fiber optic connector with a second, opposite polarity.

j6008] In another aspect, the present disclosure provides a reversible polarity
fiber optic connector with exchangeable arms for changing connector type. Thus, a
common connector body may be formed into different connector types. The connector
includes at least first and second optical ferrules and a common connector housing at least

partially surrounding the first and second optical ferrules. The housing has a first exterior

Docket No. P1183USH1 (809300USGD) 3
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wall positioned above the first and second optical ferrales and a second exterior wall
positioned beneath the first and second optical ferrules. A coupling surface is positioned
on each of the first and second exterior walls of the common connector housin g. Tocreate
a connector, a removable arm engages either the first or second exterior wall coupling
surface; the removable arm includes either a latch or a latch recess depending upon the type
of optical connector to be formed. Further, positioning the removable arm on the first
exterior wall of the connector housing vields a fiber optic connector with a first polarity
and positioning the removable arm on the second exterior surface of the housing vields a
fiber optic connsctor with a second, opposite polarity.

[6669] In another aspect, the present disclosure provides a reversible polarity
fiber optic connector with a push-pull tab. The connector includes at feast first and second
optical ferrules and has a connector housing at least partially surrounding the first and
second optical ferrules. A first exterior wall is positioned above the first and second optical
ferrules and a second exterior wall is positioned beneath the first and second optical
ferrules. A first aperture is in the first exterior wall of the housing and a second aperture
is in the second exterior wall of the housing. A removable push-pull tab includes a
protrusion for positioning within either of the first or second apertures in the frst and
second exterior walls, respectively, of the connector housing. Positioning the removable
push-pull tab with its protrusion within the first aperture yields a fiber optic connector with
a first polarity and positioning the removable push-pull tab with its protrusion within the
second aperture vields a fiber optic connector with a second, opposite polarity.

{8618} In yet another aspect, the present disclosure provides a reversible polarity

fiber optic connector including at least first and second optical ferrules and a connector

Docket No. P1183US01 (309300USG1H) 4
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housing at least partially surrounding the first and second optical fernules. A first exterior
wall s positioned above the first and second optical ferrules and a second exterior wall is
positioned beneath the first and second optical ferrules. A removable push-pull {ab is
provided. A first push-pull tab retainer is positioned on the first exterior wall and & second
push-pull tab retainer is positioned on the second exterior wall. Positioning the removable
push-pull tab in the retainer on the first exterior wall of the connector bousing vields g fiber
optic connector with a first polarity and positioning the removable push-pull tab in the
retainer on the second exterior wall of the housing yields 3 fber optic connector with a

second, opposite polarity.

Brief Description of the Drawings:

{6011} FIG. 1A is a perspective view of one embodiment of a reversible polarity
fiber optic connector according to some aspects of the present disclosure;

[6012] FIG. 1B is a side view of the reversible polarity fiber optic connector of
FIG. 3A with the removable latch being removed from the connector housin o

{0813] FIG. 2A is a perspective view of the reversible polarity fiber optic
comnector of FIG. 1A;

[6614] FIG. 2B is an exploded view of a step in the process of changing the
polarity of the reversible polarity fiber optic connector of FIG. 2A;

[8015] F1G. 2C is an exploded view of a next step in the process of changing the
polarity of the reversible polarity fiber optic connector of FIG. 24A;

[0016] F1G. 2D is a perspective view of the fiber optic connector of FIG. 1A with

tis polarity reversed;

Docket No. P1183US01 (S09300USGL 5



10

i35

20

SUBSITUTE SPECIFICATION

{8817} FIG. 3A 15 8 perspective view of an embodiment of a reversible polarity
tiber optic connector with a pull tab according to aspects of the present disclosure;

{8518] FIG. 3B is an exploded view of the reversible polarity fiber optic
commector of FIG. 34,

[6019] FIG. 4A is a perspective view of the polarity of the reversible polarity fiber
optic connector of FIG, 3A;

[8026] FIG. 4B is an exploded view of a step in the process of changing the
polarity of the reversible polarity fiber optic connector of FIG. 44A;

(6621} FIG. 4C.1 is an exploded view of positioning the latch in the process of
changing the polarity of the reversible polarity fiber optic connector of FIG. 4A;

{8822} FIG. 4C.2 is an exploded view of attaching the removed components of
FIG. 4B in the process of changing the polarity of the reversible polarity fiber optic
connector of FIG. 44;

{6623} FIG. 413 is a perspective view of the reversible polarity fiber optic
connector of FIG. 4A with its polarity reversed;

[6024] FIG. 5A is a perspective view of another embodiment of g reversible
polarity fiber optic connector with a pull iab according to aspects of the present disclosure;
{8025] FIG. 5B 1s an exploded view of the reversible polarity fiber optic

connector of FIG. 5A;

{6026} FIG. 8A 1s a perspective view of the polarity of the fiber optic connector
of FIG. 5A;
18027} FIG. 6B is an exploded view of a step in the process of changing the

polarity of the reversible polarity fiber optic connector of FIG. 5A;
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(D028} F1G. 6C is an exploded view of a next step in the process of changing the
polarity of the reversible polarity fiber optic connector of FIG. 64,

10029} FiG. 6D is a perspective view of the reversible polarity fiber optic
comnector of FIG. 6A with its polarity reversed;

{0038] FIG. 7A is a perspective view of a common connector bousing of a
reversible polarity fiber optic connector with exchangeable arms for changing connector

type in an embodiment according to aspects of the present disclosure;

8031} FIG. 7B is the front view of the common connector housing of FIG. 7A;
{0632] FIG. 7C 1s the top view of the common connector housing of FIG. 7A;
{B033] FIG. 713 is the side view of the common connector housing of FIG. 74
{0834} FIG. 8A.1 shows how the common connector housing of FIG. 7A is used

to create a latch-type connector;

D035} FIG. 8A.2 is an exploded view of FIG. 8A.1;

[6036] FIG. 8B.1 shows how the common commector housing of FIG. 7A is used
to create a recess-type connector;

[0637] FI1G. 8B.2 is an exploded view of FIG. 8B.1;

{0038] FIG. A is a perspective view of FIG. 8A.1 of the polarity of the latch-
type fiber optic connector of FIG. 8A.1:

{6639} FIG. 98 is an exploded view of a step in the process of changing the
polarity of the reversible polarity fiber optic connector of FIG. 8A.1;

{6040} FIG. 9C is an exploded view of a next step in the process of changing the

polarity of the reversible polarity fiber optic connector of FIG. 8A.1;
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{6041} V1. 9D is a perspective view of the reversible polarity fiber optic
connector of FIG. 8A.1 with its polarity reversed;

{0042} FIG. 10A is a perspective view of FIG. 8B.1 of the polarity of the recess-
type fiber optic connector of FIG. 8R.1;

{6043} FIG. 10B is an exploded view of g step in the process of changing the
polarity of the reversible polarity fiber optic connector of FIG, §8.1;

{3044] FIG. 10C is an exploded view of a next step in the process of changing the
polarity of the reversible polarity fiber optic connector of FIG. B, i;

{8045] FIG. 10D is a perspective view of the reversible polarity fiber optic
connector of FIG. 8B.1 with its polarity reversed;

[0846] FIGS. 11A and 11B respectively depict exploded and perspective views
of a reversible polarity optical connector according to a farther embodiment of the
disclosure;

{60471 FIGS. 12A-12D depict the operation of the reversible polarity optical
commector of FIGS. 11A and 11B;

{6048] FIGS. 13A-13D depict the process for changing the polarity of the optical
connector of FIGS, 11A and 118;

{6049] FIGS. 14A and 14B respectively depict exploded and perspective views
of a reversible polarity optical connector according fo a further embodiment of the
disclosure;

[6430] FIGE. 15-15D depict the operation of the reversible polarity optical

connector of FIGS. 144 and 148;
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10083} FIGS. 10A-16D depict the process for changing the polarity of the optical
connector of FIGS. 144 and 14B;

108523 FIGS. 17A-17C respectively depict perspective, partial cross-section, and
exploded views of a reversible polarity optical commector according to g further
embodiment of the disclosure;

{00583] FIGS. 18A-18D depict the assembly of the push-pull tab to the connector
body of the connector of FIGS. 17A-170;

{6054} FIGS. 19A-198 depict the removal of the push-pull tab from the connector
body using a tool;

{B855] FIGS. 20A-20D depict the process for changing the polarity of the optical

connector of FIGS. 17A-17C.

Betsiled Description:

[3036] This disclosure is not limited to the particular systems, devices and

methods described, as these may vary. The terminology used in the description is for the
purpose of describing the particular versions or embodiments only, and is not intended to
Hmit the scope.

j6837} As used in this document, the singular forms “a,” “an,” and “the” include
plural references unless the context clearly dictates otherwise. Unless defined otherwise,
all technical and scientific terms used herein have the same meanings as commonly
understood by one of ordinary skill in the art. Nothing in this disclosure is to be construed
as an admission that the embodimenis described in this disclosure are not entitled to
antedate such disclosure by virtue of prior invention. As used in this document, the term

“comprising” means “including, but not limited to.”
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[6058] The following terms shall have, for the purposes of this application, the
respective meanings set forth below.

{6059] The connectors of the present disclosure may be configured for fiber optic
transmission or electrical signal fransmission. The connector may be any suttable type now
known or later developed, such as, for example, a ferrule connector (FC), a fiber distributed
data interface (FDDI} connector, an LC connector, a mechanical transfer {MT} connector,
a square connector (SC) connector, an SC duplex connector, or a straight tip (8T)
comnector. The connector may generally be defined by a connector housing, In some
embodiments, the housing may incorporate any or all of the compounents described herein.
U Various embodiments described herein generally provide a remote release
mechanism such that a user can remove cable assembly connectors that are closely spaced
together withowt damaging surrounding connectors, accidentally disconnecting
surrounding connectors, disrupting transmissions through surrounding connectors, and/or
the like. Various embodiments also provide narrow pitch LC duplex connectors and
narrow width multi-fiber connectors.

{00613 As discussed herein, current connectors may be improved by various
means, such as, for example, reducing the footprint, increasing the structural strength,
enabling polarity changes, efc. Various embodiments disclosed herein offer improvements
over the current state of the art, as will be further discussed below.

{60621 In some embodiments, the fiber optic connector may be a narrow pitch
duplex LT connector including two LC connectors. In some embodiments, such as that
shown, the two LC connectors may comprise a single combined unit. In alternative

embodiments, the LC connectors may be separate members, wherein an air gap exists
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between the two members, or wherein the two separate members are located adjacent and
flush to each other (i.e., no air gap exists). In some embeodiments, each of the LC connectors
includes a respective ferrule and a respective extending member or modular arm. The
connector may have a pitch of 4.8 mm, defined as the axis-to-axis distance between the
central axes of the LC connectors. In other embodiments, the connector pitch may be less
than that of the pitch of conventional connectors, for example less than 6.25 mm and less
than about 5.25 mm. In some embodiments, the pitch may be about 4.8 mm or less.
{6063 In current designs, if a fiber optic comnector, particularly a duplex
connector, needs to have the ferrules rotated or swapped, for example, for exchanging
transmit and receive optical fibers, it can be a time consuming and difficult process.
Generally, if a duplex connector needs to be rotated, current systerns require twisting the
individual LC connector tips 180 degrees. However, this process also twists the fibers that
enter the connector tip. Twisting the fiber at any stage of the connection can cause woar
and/or damage to the delicate fibers, Thus, most systems involve an alternative solution,
wherein the duplex connector is partially or completely disassembled in order o access the
ferrules or fibers and manually relocate them within the duplex connector, However,
swapping ferrules side to side is a delicate operation. In order to prevent damage to the
internal fibers, great care must be taken. Thus, this operation usually requires specialized
tools and preparation time to perform safely and accurately.

{8664} Therefore, embodiments as described herein, allow for easy, quick, and
safe swapping of the left and right side ferrules in a connector., Thus, embodiments
discussed herein allow for a change in polarity of the duplex connector without twisting

the fibers or performing any complex disassembly of the duplex connector.
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6865} FIGS. 1A and 1B depict a fiber optic connector with reversible polarity
according to one aspect of the present disclosure. As shown in FIG, 1A, a reversible
polarity fiber optic connector may inclhude first and second oplical ferrules 110z and 110
and a connector housing 120 at least partially surrounding the first and second optical
ferrules. A removable latch 130 is depicted in FIG. 1A in its assembled state and in F IG,
1B removed from the connector housing 120.

{0661 FIG. 1B is a side view of the reversible polarity fiber optic connector of
FIG. 1A with the removable lateh 130 being separated from the connector housing. As
shown, the connector housing 120 may have a first exterior wall 1212 positioned above the
first and sscond optical ferrules and a second exterior wall 121k positionad beneath the
first and second optical ferrules. A latch coupling 122 is positioned on each of the first
and second exterior walls of the housing. The removable latch 130 may inchude a protrusion
131 for engaging the housing latch coupling 122 In particular, the latch coupling 122 may
inclode angled walls that interact with slanted edges of the protrusion 131 to prevent
aveidental disassembly of the latch 130, Although the latch coupling 122 is depicted as a
recess on the housing accommodating a fateh protrusion, these clements may be reversed
with the latch inchading a recess and the housing including a protrusion. Other mechanical
coupling mechanisms may be used to interconnect the housing and the removable latch.
For example, an embodiment may involve a coupling system wherein the removable latch
is inserted into a recess in the connector housing and twisted {e.g., 90°, 1807, aie.) to secure
the lateh to the recess. Alternative coupling may use a move complex shape. For example,
a y-shaped recess i the connector housing may sngage a cooperatively-shaped projection

in the lateh that is inserted and fed through the u-shape until socwre. ¥t should thus be
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understood, that any system or method of coupling may be gsed to attach the removable
tatch to the connector housing, including various locations {e.g., sliding from the font,
sides, back, botiom, top, etc.).

18667] FIGS. 2A-2D depict the process for changing the polarity of the fiber optic
connector of FIG. 1A from a first polarity, FIG. 2A to a second, opposite polarity, FIG.
2D, The removable latch 130 may be removed from the latch coupling on the first exterior
wall of the connector housing, FIG. 2B, positioned adjacent the second exterior wall on
beneath the ferrules, FIG. 2C, and then coupled with the latch coupling on the second
exterior wall of the connector housing to vield a connector 100R, FIG. 20, having the
opposite polarity of connecior 100. In this manner, transmit and receive optical fibers may
be reversed without necessitating any fiber twist or complex repositioning of the optical
ferrules.

{0068 In typical embodiments, the latch of the connector housing is required to
be flexible. Thus, when a latch and a connector housing (e. g., duplex connector) are built
as one unified mernber (as is currently done), the fiber optic connector is built of a similar
flexible or less rigid material, Building the connector housin g out of a plastic or polymeric
material, limits the amount of rigidity that it can have. Thus, as fiber optic connectors
continue to reduce in size, the strength of the housing has been reduced. Therefore, it would
be advantageous to build the connector housing out of a more robust material while still
allowing the latch to remain flexible. In order to accomplish this, in some embodiments
according to aspects of the present disclosure, the connector housing may be manufactured
out of a very rigid or strong material {e.g., steel, graphene, carbon, metal afloys, or any

material of suitable properties). Because the connector housing and the removable latch
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need only interlock with each other, the removable latch may siill be made out of a more
flexible material. Thus, the removable nature of the latch disclosed herein allow for 8 more
robust and secure overall design when dealing with the shrinking footprint of fiber optic
connectors,

{69] FIG. 3A is a perspective view of another embodiment of & reversible
polarity fiber optic connector 300, As shown, the reversible polarity fibey optic connector
may further comprise s pull tab 340 for engaging 2 removable lateh 330, The pull tab 349
depresses the latch 330 as the tab is pulled in a divection away from the fiber optic ferrles.
IGTH FYG 3B I8 an exploded view of the reversible polarity fiber oplic
connecter of FIGL 3A. As shown, the pull tab 340 may comprise g frst opening 341 and a
second opening 344, The first opening 341 s configured to allow the connector housing
and the removable latch to pass tuwough while the second opeming i configured to
accommnodate the tp of the latch. The pull tab may futher comprise a first deformable
poriion 342 and 2 second deformable portion 344, In operation, the first deformable
portion 342 cooperates with the second deformable portion 344 to depress the romovable
latch when the pull tab is pulled in a divection away from the ferrules,

{8071 FIGS. 4A-4D depict the process for changing the pol arity of the fiber optic
connector 300 from a frst polarity, FIG. 44 to a second polarity 300R, FIG. 4D The pull
tab 340 may be disengaged from the connector housing 320 and the removable latch 330
on the firet exterior wall of the connector housing, FIG, 2B, The removable latch is then
detached from the latch coupling on the Sirst exterior wall of the comnector housing, FIG.
4001, Next, the removable latch is engaged with the laich coupling on the second exterior

wall of the connector housing, beneath the ferrules, FIG. 402, Finaily, the pull tab 340 is
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positioned surrounding the connector housing and engaging the removable latch tip,
resylting in the assembled optical connector 300R having polarity oppostie to that of
connector 300, FIG. 4D,

{0672] FIG. 5A and 5B are a perspective view and exploded view, respectively,
of another embodiment of a reversible polarity fiber optic connector 300. The comnector
300 includes a connector housing 520, a latch 530, and a pull tab 540, On the first and
seeond exterior walls of connector housing 520 are latch couplings that include a groove
322. Arecess 521 is also provided in the housing. The latch 530 includes a protrusion 531
that is received within groove 522. The latch further includes a projection 532 that is
recetved in the housing between the optical ferrules. The pull tab 540 includes an opening
341 for engaging the removable latch 530. A front protrusion 542 is configured to depress
the removable latch 530 when the pull tab is pulled in a direction away from the ferrule
side of the optical connector.

10073} FIGS. 6A-6D depict the process for changing the polarity of the fiber optic
connector 300 from a first polarity, FIG. 6A to a second polarity, FIG. 6D, The pull tab
540 is disengaged from the connector housing and the removable latch 530 on the first
exterior wall of the connector housing, FIG. 6B, and the removable latch is decoupled from
the latch coupling on the first exterior wall of the connector housing. Then the removable
latch may be coupled with the latch coupling on the second exterior wall of the connector
housing, beneath the optical ferrules in FIG. 6C, and the pull tab 540 is engaged with the
connector housing and the removable latch on the second exterior wall of the connector

housing to create reverse polarity connector 500R, FIG. 6D.
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Still referring to FIG. 8A.2 and §B.2 respectively the removable arms may

{B078]

include either a latch or a recess: removable arm 730 includes a latch 733 while removable

arm 830 includes a recess 834, Thus, a latch-type connector 700 is created through

10

The fiber optic connector may further include a pull tab. When a

assembly of the removable latch arm to the common connector body 720 as shown in FIG,
8A.1 and a recess-type connector 800 is created through assembly of the removable recess

arm to the common connector body 720 as shown in FIG. 88.1.

{6079}

removable arm with a latch 730 is positioned on the coupling surface of the common

15

connector housing 720 to create a latch-type connector 700, the pull tab 740 is a separate

element from the removable arm, FIG. 8A.2. When a removable arm includes a recess 230

is positioned on the coupling surface of the common connector housing 720 to create a

s infegrated with the removable arm, FIG.

recess-type connector 800, the pull tab 840 1

88.2.

changing the polarity of the latch-type

cess for

FIGS. 8A-9D depict the pro

{0080]

arity 7O0R, FIG.

FIG. 8A to a second pol

700,

fiber optic connector from a first polarity

9D. The sub-assembly of the removable arm 730 and the pull tab 740 may be decoupled

17
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from the coupling surface 724 of the first exterior wall of the connector housing, FIG, 9B.
Then the sub-assembly of the removable arm 730 and the pull tab 740 may be coupled with
the coupling surface of the second exterior wall of the connector housing, FIG. 9C, creating
the opposite polarity connector 700R,

{6081} FIGS. 10A-10C depicts the process for changing the polarity of the recess-
type fiber optic connector 800 from a first polarity, FIG. 10A to a second polarity, FIG.
10D. The removable arm 830 with a recess and a pull tab as an infegral structure may be
decoupled from the coupling surface 724 of the first exterior wall of the connector housing,
FIG. 10B. Then the removable arm may be coupled with the coupling surface 724 of the
second exterior wall of the common connector housing 720, FIG. 10C to create opposite
polarity optical connector 800R, FIG. 10D,

{0082] FIGS. 11A and 11B depict a further embodiment 1100 of the reversible
polarity optical connectors of the present discloswee. In FIGL 1 1A, a push-pull tab 1130
may interconnect with either a first exterior wall 1110 of housing 1105 or with a second
exterior wall 1115 of housing 1105, Ferrules 1120 and 1125 are at least partially
surrounded by housing 1103 and may be LC connectors in an embodiment. As in previous
embodiments, the push-pull tab may include a tab recess 1145. Alternatively, push-pull
tab 1130 may include a latch (not shown). Various features of the push-pull tab 1130 are
provided to assist in affixing the push-pull tab to the first exterior wall 1110 or the second
exterior wall 1115 of the housing 1105, This includes push-pull tab clips 1135 that clip
onto the optical connector, optionally in a boot region, and protrusion 1140 that fis within
a first aperture, 1109A, beneath the housing exterior wall 1110 or a second aperture,

11098, beneath housing exterior wall 1115 (to be discussed in more detail below), and

Docket No. PLIS3USOI (5093001801 i8



10

S
L

20

SUBSITUTE SPECIFICATION

projection 1131 for inserting into the housing between ferrules 1120 and 1125, Each of
these features is fully reversible such that the push-pull tab s easily removed and
repositioned on the opposite exterior wall to change polarity of the connector.

{0083} As best seen in FIGS. 12B and 12D, push-pull tab protrasion 1140 may be
inserted into first aperture 1109A of housing 1105 through a first exterior housing aperture
HO7A. Alternatively, in the reverse-polarity configuration, the push-pull tab protrusion
1140 may be inserted into second housing aperture 1 109B through second exterior housing
aperture 11078, When the push-pull tab 1130 is moved forward, the protrusion slides
within the aperture 1109A or 11098, as shown in FIG. 12B. To maintain the push-pull tab
in a forward-biased position, tab position spring 1159 is provided. During insertion or
removal of the protrusion 1140, tab position spring 1150 is compressed, depicted in FIG,
12B. When the position spring 1150 is in its relaxed (uncompressed) position, FIGS. 12C
and 12D, the protrusion 1140 is sid forward within the aperture 11094 or 11098,

16084} To change polarity of the optical connector 1100, FIGS. 13A-13D, the
push-pull tab 1130 is removed by withdrawing the protrusion 1140 from the housing 1105
through exterior housing aperture 1107A along with detaching clips 1135 and decoupling
projection 1131, thus releasing the push-pull tab from the first exterior housing wall 1110
{(FIG. 13B). The push-pull tab is moved toward second exterior housing wall 1115 and the
protrusion 1140 is inserted into aperture 11098 through exterior housing apertare 11078
in FIG. 13C. Projection 1131 is fitted between forrules 1120 and 1125 and clips 1135 are
affixed to the connector. The resultant connector 1100R of 13D is of opposite polarity to

the connector 1100 of FIG. 13A.
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JO08S] Various alternatives to the protrusion 1140 of optical connector 1100 may
be used in the optical connectors of this disclosure. For example, the protrusion may be
provided by the connector housing with receiving elements provided in the push-pull ab.
Variations to the shape of the projection and apertures may be made without affecting the
function of the reversible-polarity connector.

[8086] Another alternative embodiment is depicted in FIGS. 14A and 148 in
which a hook-shaped protrusion 1440 is provided for engagement within the connector
housing.  As in the previous embodiment, the push-pull tab 1430 includes a tab recess
1445, connector-attachment clips 1435 and projection 1431 for posttioning between
ferrules 1420 and 1425, In FIG. 14B, the push-pull tab 1430 is positioned on first exterior
housing wall 1410 and has a first polarity. In this position, the hook-shaped protrusion
1440 engages a housing projection 1460, held in a forward-biased position by push-pull
tab position spring 1465, as seen in FIGS, 15B and 15D, To release the protrosion 1440,
push-pull tab position spring 1465 is compressed in FIG. 15C such that housing projection
1460 1s retracted sufficiently to allow removal of protrusion 1440 through the housing
1405, FIG. 15D.

{6087} To change polarity of the optical connector 1400 from the first polarity of
FIG. 164, the push-pull tab 1430 is removed by withdrawing the protrusion 1440 from the
housing 1405 through the housing along with detaching clips 1435 and decoupling
projection 1431, thus releasing the push-pull tab from the first exterior housing wall 1110
(FIG. 16B). The push-pull tab is moved toward second exterior housing wall 1415 and the
protrusion 1440 is inserted into the housing 1405. Projection 1431 is fitted between

ferrules 1420 and 1425 and clips 1435 are affixed to the connector in FIG. 16C. The
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resultant connector 1400R of FIG. 16D is of opposite polarity o the connector of FIG.
W

{0EE] Protrusions from & push-pull tab may be inserted into a housing via
features other than a housing aperture. Such a connector is depicted in FIG, 17 and features
a deformable housing region to allow en try of a push-pull tab protrusion during affixing of
the push-pull tab to the connsctor housing, As seen in FIG, 174, the comnector 1700
feludes a connector housing 1708 which may optionally inchede a back body housing
portion 1709 for connecting with a housing front portion 1707 (FIG. 17CH The back body
housing portion 1709 includes a deformable region 1780, soen in the partial cross-section
of FIG, 178 and the perspective view of FIG. 17C. The push-pull tab 1730 inchudes a
protrusion 1740 with a projection 1741 extending therefrom,

{089 Turning to FIG. I8, to affix the push-pull tab {0 the connector housing, the
protrusion 1740 penetrates the deformable region 1780 (FIG, 18B) causing the deformable
region 1o yield and accept entry of the protrusion 1748 info the housing. As the projection
1741 enters the honsing as depicted in FIG. 18C, the deformable region 1780 returns fo dts
original position (FIG. 18D, securing the push-pull tab 1730 to the connector housing,
HEBS, Removal of the push-puil tab 1730 is depicted in FIGS, 194 and 108, A
removal tool 1900, which may be shaped similar # a small serewdriver, depresses
deformable reglon 1780, allowing projection 1741 1o slide along an edge of the defonmable
region 1780, followed by the protrusion 1740, releasing the push-pull tab 1730,

8891y To change polarity of the optical connector 1700 from the Srss polarity of
FIG. 204, the push-pull tah 1730 is removed in FIG. 208 by using the removal ool

technigue depicted in FIGS. 19A and 19B. The push-pall tab is moved toward the second
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exterior housing wall and the protrusion 1740 is inserted into the housing 1705 through the
deformable region 1780 in FIG. 20C. The resultant connector 1700R of FIG. 20D is of
opposite polarity to the comnnector of FIG. 20A.

(0092} In another aspect of the disclosure, a retaining member may be provided
in the connector housing to retain a push-pull tab. As seen in FIGS. 21A-21D, a connector
2100 having a housing 2105 is provided with a housing front portion 2107 and a back
portion 2109, FIG. 21A depicts an assembled connector 2100 with housing 2105, FIG.
218 depicts an exploded view of connector 2100 of FIG. 21A. Push-pull tab 2130 has a
receiving surface 2132, which during use of connector 2100 provides a surface over which
retainer 2111 can slide across during tab movement. Extending from the housing back
portion is a retainer 2111 which may include a pair of retaining clips, as shown, or any
other structure configured to retain the push-pull tab 2130. FIG. 21C depicts connector
2100 showing a section view cut given by the arrows and broken line near the proximal
end of connector 2100.  Optionally, when the retainer 2111 includes clips, the clips may
be hook-shaped as scen in the cross-sectional view of FIG. 21D. As shown in FIG. 21D,
receiving surface 2132 may be a recess with a protrusion along the edge that engages the
hook-shaped edge of the clips.

6093} FIG. 22A through FIG, 22F depicts the operation of polarity change for
comnector 2100 of FIGL 21A — FIG. 21D, FIG. 22A depicts connector 2100 with pull-push
tab clips 2135 (opposing side not shown) engaged around comnector. To operate connector
2100, user can move push-pull tab 2130 forward or toward front of connector or backward
or toward rear of connector, and as describe in FIG. 21 sbove tab moves along connector

receiving surface 2123, This engages or releases connector 2100 from a receptacle as is
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known in the art. To change the polarity of connector 2100 from the polarity depicted in
FIG, 224 to the second, opposite polarity of FIG. 22E, the retainer 2111 is removed from
receiving surface 2132, Refaring to FIG. 21B, lifling push-pull tab 2130 in direction of
up-arrow, separates retainer 2111 from receiving surface. As shown in FIG. 22C, push-
pull tab clips separate from the connector as the retainer is removed. Continging with FIG.
22C, push-pull tab 2130 is moved to the opposite housing exterior wall in FIG, 22¢. FIG.
22D depicts receiving surface 2132 enpages with the retainer 2111, In FIG. 21E the
assembled connector 2100R having the opposite polarity to the connector of FIG. 22A is
depicted, fully assembled. Retainer 2111 is in contact with receiving surface 2132, and

push-pull tab 2130 is secured to connector body, as shown in FIG. 22E.

{6094} In the above detailed description, reference is made to the accompanying
drawings, which form a part hereof. In the drawings, similar symbols typically identify
similar components, unless context dictates otherwise. The illustrative embodiments
described in the detailed description, drawings, and claims are not meant to be Himiting.
(ther embodiments may be used, and other changes may be made, without departing from
the spirit or scope of the subject matter presented herein, It will be readily undersiood that
the aspects of the present disclosure, as generally described herein, and illustrated in the
Figures, can be atranged, substituted, combined, separated, and designed in a wide variety
of different configurations, all of which are explicitly contemplated herein.

{809s5] The present disclosure is not to be limited in terms of the particular
embodiments described in this application, which are intended as illustrations of various

aspects. Many modifications and variations can be made without departing from its spirit
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and scope, as will be apparent to those skilled in the art. Functionally equivalent methods
and apparatuses within the scope of the disclosure, in addition to those emumerated herein,
will be apparent to those skilled in the art from the foregoing descriptions. Such
modifications and variations are intended to fall within the scope of the appended claims.
The present disclosure is to be limited only by the terms of the appended claims, al ong with
the full scope of equivalents to which such claims are entitled. It is to be understood that
the terminology used herein is for the purpose of describing particular embodiments ondy,
and is not intended to be limiting,

{B8096] With respect to the use of substantially any plural and/or singular terms
herein, those baving skill in the art can translate from the plural to the singular snd/or from
the singular to the plural as is appropriate to the context and/or application. The various
singular/plural permutations may be expressly set forth herein for sake of clarity.

(6097} It will be understood by those within the art that, in general, terms used
herein, and especially in the appended claims (for example, bodies of the appended claims}
are generally intended as “open” terms (for example, the term “including” should be
interpreted as “including but not limited to,” the term “having” should be interpreted as
“having at least,” the term “includes” should be interpreted as “includes but is not limited
0,” ef cetera). While various compositions, methods, and devices are described in terms
of “comprising” various components or steps (interpreted as meaning “including, but not
limited t0”), the compositions, methods, and devices can also “consist essentially of” or
“consist of” the various components and steps, and such terminology should be interpreted
as defining essentially closed-member groups, It will be further understood by those within

the art that if a specific number of an introduced claim recitation is intended, such an intent
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will be explicitly recited in the claim, and in the absence of such recitation no such intent
is present. For example, as an aid to understanding, the following appended claims may
contain usage of the introductory phrases “at least one” and "one or more” to introduce
claim recitations. However, the use of such phrases should not be construed to imply that
the introduction of a claim recitation by the indefinite articles "a" or "an® limits any
particular claim containing such introduced claim recitation to embodiments containing
only one such reciiation, cven when the same claim inchudes the introductory phrases "one
or more” or "at least one” and indefinite articles such as "a” or "an” (for example, “a” and/or
“an” should be interpreted to mean “at least one” or “one or more™); the same holds true
for the use of definite articles used fo introduce claim recitations. In addition, even if a
specific number of an introduced claim recitation is explicitly recited, those skilled in the
art will recognize that such recitation should be interpreted to mean at least the recited
number {for example, the bare recilation of "two recitations,” without other modifiers,
means at least two recitations, or two or more recitations). Furthermore, in those instances
where a convention analogous to “at least one of A, B, and C, et cetera” is ased, in general
such a construction is intended in the sense one having skill in the art would understand
the convention (for example, “ a system having at least one of A, B, and C” would include
but not be limited to systems that have A alone, B alone, C alone, A and B together, A and
C together, B and C together, and/or A, B, and C together, et cetera). In those instances
where a convention analogous to “at least one of A, B, or C, et cetera” is used, in general
such a construction is intended in the sense one having skill in the art would understand
the convention {for example, * a system having at least one of A, B, or € would include

but not be limited to systems that have A alone, B alone, C alone, A and B together, A and
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C together, B and C together, and/or A, B, and together, of cetera). It will be further
understood by those within the art that virtually any disjunctive word and/or phrase
presenting two or more alternative terms, whether in the description, claims, or drawings,
should be understood to contemplate the possibilities of including one of the terms, either
ofthe terms, or both terms. For example, the phrase “A or B” will be understood to include
the possibilities of “A” or “B” or “A and R.”

[8098] In addition, where features or aspects of the disclosure are described in
terms of Markush groups, those skilled in the art will recognize that the disclosure is also
thereby described in terms of any individual member or subgroup of members of the
Markush group.

[6099] As will be understood by one skilled in the art, for any and all pUIpOSEes,
such as in terms of providing a written description, all ranges disclosed herein also
encompass any and all possible subranges and combinations of subranges thereof, Any
listed range can be easily recognized as sufficiently describing and enablin g the same range
being broken down into at least equal halves, thirds, guarters, fifths, tenths, et ceters As a
non-limiting example, each range discussed herein can be readily broken down into a lower
third, middle third and upper third, et cetera As will also be understood by one skilled in
the art all language such as “ap to,” “at least,” and the like include the number recited and
refer to ranges which can be subsequently broken down into subranges as discussed above.
Finally, as will be understood by one skilled in the art, a range includes each individual
member. Thus, for example, a group having 1-3 cells refers to groups having 1, 2, or 3
oells. Similarly, a group having 1-5 cells refers to groups having 1, 2, 3, 4, or 5 cells, and

s0 forth,
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18106} Various of the above-disclosed and other features and fumctions, or
alternatives thereof, may be combined into many other different systems or applications.
Various presently unforeseen or unanticipated aliernatives, modifications, varigtions or
improvements therein may be subsequently made by those skilled in the art, each of which

5 is also intended to be encompassed by the disclosed embodiments.
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OPTICAL CONNECTORS WITH REVERSIBLE POLARITY

L ross-Heference to Related Patent AvpHeations:

{8061} The present application claims priorities to United States Provisional
Patent Applications No. 62/452,147 filed Janoary 30, 2017, No. 62/457,150 filed F shruary
9, 2017, No. 62/463,898 filed February 27, 2017, No. 62/463,901 filed February 27, 2017,
No. 62/485,042 filed April 13, 2017, No. 62/546,920, filed August 17, 2017, and No.
62/381,961 filed November 6, 2017; the disclosures of which are incorporated herein by
reference in their entireties.

Field of the Invention:

{80021 The present disclosure relates generally optical connectors with reversible
polarity.

Backeround:

§6003] The prevalence of the Internet has led to unprecedented growth in
commmunication networks. Consumer demand for service and increased competition has
caused network providers to continuously find ways to improve quality of service while
reducing cost,

180041 Certain solutions have included deployment of high-density interconneot
panels. High-density interconnect panels may be designed to consolidate the increasing
volume of interconnections necessary to support the fast-growing networks into a
compacted form factor, thereby increasing quality of service and decreasing costs such as
floor space and support overhead. However, room for improvement in the area of data
centers, specifically as it relates to fiber optic connections, still exists. For example,

manufacturers of connectors are always looking to reduce the size of the devices, while
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increasing ease of deployment, robusiness, and modifiability after deployment. In
particular, more optical connectors may need 1o be accommodated in the same footprint
previously used for a smaller number of connectors in order to provide backward
compatibility with existing data center equipment. For example, one current footprint is
known as the small form-factor pluggable footprint (SFP). This footprint currently
accommodates two LC-type ferrule optical connections, However, it may be desirable to
acconmodate four optical connections (two duplex connections of transmit/receive) within
the same footprint. Another current footprint is the quad small form-factor pluggable
{QJSFP) footprint. This footprint currently accommodates four LC-type ferrule optical
connections. However, it may be desirable to accommodate eight optical connections of
LC-type ferrules (four duplex connections of transmit/receive} within the same footprint.
{0805] In communication networks, such as data centers and switching networks,
numerons interconnections between mating connectors may be compacted into high-
density panels. Panel and connector producers may optiniize for such high densities by
shrinking the connector size and/or the spacing between adjacent connectors on the panel.
While both approaches may be effective to increase the panel connector density, shrinking
the connector size and/or spacing may also increase the support cost and diminish the
quality of service.

HEEEY! in a high-density panel configuration, adjacent connectors and cable
assemblies may obstruct access to the individual release mechanisms. Such physical
obstructions may impede the ability of an operator to minimize the stresses applied to the
cables and the connectors. For example, these stresses may be applied when the user

reaches into a dense group of connectors and pushes aside surrounding optical fibers and

b2
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connectors to acoess an individual connector release mechanism with his/her thumb and
forefinger. Overstressing the cables and connectors may produce latent defects,
compromise the integrity and/or reliability of the terminations, and potentially cause
serious disruptions to network performance.

Accordingly, there is a need for smaller fiber optic connectors that will meet the needs of

future developments in smaller SFPs and are reconfigurable for flexible deployment.

Summary of the Invention:

[6067] In a first aspect, the present disclosure provides a reversible polarity fiber
optic connector including at least first and second optical ferrules and a connector housing
at least partially surrounding the first and second optical ferrules. The housing has a first
exterior wall positioned above the first and second optical ferrules and a second exterior
wall positioned beneath the first and second optical ferrules. A latch coupling is positioned
on each of the first and second exterior walls of the housing. A removable latch may
engage either the first or second exterior wall latch coupling on the connector housing,
Positioning the removable latch on the first exterior wall vields a fiber optic connector with
a first polarity and positioning the removable laich on the second exterior wall yields a
fiber optic connector with a second, opposite polarity.

[B008] In ancther aspect, the present disclosure provides a reversible polarity
fiber optic comnector with exchangeable arms for changing connector type. Thus, a
commen connector body may be formed into different connector types. The connector
includes at least first and second optical ferrules and a common commector housing at least

partially surrounding the first and second optical ferrules. The housing has s first exterior
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wall positioned sbove the first and second optical forrules and a second exterior wall
positioned beneath the first and second optical ferrules. A coupling surface s positioned
on each of the frst and second exterior walls of the common connector housing. To create
a connector, 8 reraovable anm engages either the first or second exterior wall coupling
surface; the removable arm includes either a lateh or & latch recess depending upon the type
of optical connector to be formed. Purther, positioning the removable arm on the st
exterior wall of the connector housing yields a fiber optic connector with a first polarity
and positioning the removable arm on the second exterior surface of the housing yields &
fiber optic connector with a second, opposite polarity.

EHEEN o another aspect, the present disclosure provides a reversible polarity
fiber optic connector with a push-pull tab. The comnector inclundes at least fivst and second
optical ferrules and hay a connector housing at least partially surrounding the first and
second optical ferrules. A first exterior wall is positioned above the first and second optical
ferrules and a second exterdor wall is positioned beneath the first and second optical
ferrules. A first aperture is in the first exterior wall of the housing and a second aperture
is in the second exterior wall of the housing. A removable push-pull tab includes a
protrusion for positioning within cither of the first or second apertures in the first and
second exterior walls, respectively, of the connector housing. Positioning the removable
push-pull tab with its protrusion within the frst apertuce vields a fiber optic connector with
& first polarity and positioning the removable push-pull tab with its protrusion within the
speond aperture yields a fiber optic connector with a second, opposite polarity.

{B018] in yet another aspect, the present disclosure provides a reversible polarity

fiber optic connector including af least first and second optical ferrules and a conpector
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housing at least partially surrounding the fivst and second optical ferrules. A first exterior
wall is positioned above the first and second optical forrules and a second exterior wall is
positioned beneath the first and second optical ferrules. A removable push-pull tab is
provided. A first push-pull tab retainer is positioned on the first exterior wall and a second
push-pull tab retainer is positioned on the second exterior wall. Positioning the removable
push-pull tab in the retainer on the first exterior wall of the connector housing vields a fiber
optic connector with a first polarity and positioning the removable push-pull tab in the
retainer on the second exterior wall of the housing vields a fiber optic connector with a

second, opposite polarity,

Brief Description of the Drawings:

{6011} FIG. 1A i3 a perspective view of one embodiment of a reversible polarity
fiber optic connector according to some aspects of the present disclosure;

{6012} FIG. 1B is a side view of the reversible polarity fiber optic connector of
FIG. 3A with the removable latch being removed from the connector housing;

{8013} FIG. 2A is a perspective view of the reversible polarity fiber optic
conniector of FIG. 1A;

[6014] FIG. 2B is an exploded view of a step in the process of changing the
polarity of the reversible polarity fiber optic connector of FIG. 24;

[0015] FIG. 2C 1s an exploded view of a next step in the process of changing the
polarity of the reversible polarity fiber optic connector of FIG. 24,

{6016} Fi(. 2D 1s a perspective view of the fiber optic connector of FIG. 1A with

its polarity reversed;
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8817 FIG. 34 1s a perspective view of an embodiment of a reversible polarity
fiber optic connector with a pull tab according to aspects of the present disclosure:

10018} FIG. 3B is an exploded view of the reversible polarity fiber optic
comnector of FIG. 34,

{6019} FIG. 4A is a perspective view of the polarity of the reversible polarity fiber
optic connector of FIG. 3A;

{6028] FIG. 4B is an exploded view of a step in the process of changing the
polarity of the reversible polarity fiber optic connector of FIG. 4A;

{8021} FI1G. 4C.1 1s an exploded view of positioning the latch in the process of
changing the polarity of the reversible polarity fiber optic connector of FIG. 4A;

{8022} FIG. 4C.2 is an exploded view of attaching the removed components of
FIG. 4B in the process of changing the polarity of the reversible polarity fiber optic
connector of FIG. 44,

[8623] FIG. 4D is a perspective view of the reversible polarity fiber optic
comnector of FIG. 4A with its polarity reversed;

{0824 FIG. 5A is a perspective view of another embodiment of a reversible
polarity fiber optic connector with a pull tab according to aspects of the present disclosure;
{6025} FIG. 5B is an exploded view of the reversible polarity fiber optic

connector of FIG. 5A;

{6026} FIG. 6A 1s a perspective view of the polarity of the fiber optic comnector
of FIG. SA;
18027] FIG. 6B 1s an exploded view of 3 step in the process of changing the

polarity of the reversible polarity fiber optic connector of FIG. 5A;
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FIG, 6C 18 an exploded view of a next step in the process of changing the

[B028]

.
2

polarity of the reversible polarity fiber optic connector of FIG. 8A

5619}

FIG. 6D is a perspective view of the reversible polarity fiber optic

2

connector of FIG. 6A with its polarity reversed
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FIG. 8A.2 is an exploded view of FIG. 8A.1

[6035]

is used

F1G. 8B.1 shows how the common connector housing of FIG. 7A

[0036]

o create a recess-type connector;

15

$

FIG. 8B.2 is an exploded view of FIG. §B.1

[0037]

view of FIG. 8A.1 of the polarity of the latch-

FIG. 9A 18 a perspective

{86038]

3

type fiber optic connector of FIG. 8A.1

FIG. 9B is an exploded view of a step in the process of changing the

{8839}

2

polarity of the reversible polarity fiber optic connector of FIG. 8A.1

20

FIG. 9C is an exploded view of a next step in the process of changing the

(0040)

.
3

polarity of the reversible polarity fiber optic connector of FIG. 8A.1
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