FI BER OPTI C TRANSCEI VER MODULE RELEASE MECHANI SM BACKGROUND COF THE

| NVENTI ON Field of the Invention [0001] The present invention rel ates
generally to electronic connector devices. Mre particularly, the
present invention is a fiber optic transceiver rel ease nmechani sm

Background Ap{pERQORT (0 TRARSEEI VERAVRSIDRATT REEEAlS I ERRNISMNd
satellite and communi cation systens have in the recent past evol ved

extrenely rapidly. These systens require ever-increasing data
transfer rates to performthe highly conplex tasks that drive such
processes as digital siRREKGROCASH OF THRANS/ RNIIGN s, and

comuni cations. Wth current demands, optical couplers are used to
transfer signals over short and | ong di stances between conputers,
between two circuit boards in one conputer, and even between multiple
chi ps d&ield ofithglisveniiated circuit board. The use of high-speed
optical signals in place of electrical interconnections increases the
achi evabl e data transfer rate. [0003] An optical

transm tter/recei ver nodule typically includes both Iight-emtting
devi ced000d}ich Hae perenidarentian watesginceelpiv dedtinnic eonmestor degees ) More
and light-detecting devices such as_photodi odes. Driver/receiver

ci r cui PRYHFOATLY €i&e Rrgsaré AnYsntion 1 Rdites optigtransetiventalense spechiapisan.
integrated circuit (ASIC) chips, include driver circuitry which
receives electrical signals fromone device and drives the VCSELs in

respon%E;k%%fIﬁgh al so includes receiver circuitry for receiving
signal s Fremt ot odi odes and, in response, for processing those

signals into an appropriate output. The conbi nati on of the VCSELs,
t he phot odi odes, and the ASIC circuitry is commonly referred to as an

[0002]  Computers, related peripheral equipment, and satellite and communication
systems havein the recent past evolved extremely rapidly. These systems require ever-
increasing data transfer rates to perform the highly complex tasks that drive such
processes as digital signal processing, image analysis, and communications. With
current demands, optical couplers are used to transfer signals over short and long
distances between computers, between two circuit boards in one computer, and even
between multiple chips on a single printed circuit board. The use of high-speed optical
signals in place of electrical interconnections increases the achievable data transfer rate.
[0003]  Anoptical transmitter/receiver module typically includes both light-emitting
devices, such as vertical cavity surface emitting lasers (VCSELs); and light-detecting
devices such as photodiodes. Driver/receiver circuitry modules, typically in the form of
application specific integrated circuit (ASIC) chips, include driver circuitry which
receives electrical signals from one device and drives the VCSELs in response. The
ASIC also includes receiver circuitry for receiving signals from the photodiodes and, in
response, for processing those signals into an appropriate output. The combination of

the VCSELs, the photodiodes, and the ASIC circuitry is commonly referred to as an




optical transceiver. [0004] As the density of the optical arrays

i ncreases, coupling a fiber optic cable to the arrays becones an
increasingly conplex task. It is very inportant to align the active
area of each emtter and detector with a corresponding fiber of the
fiber opbticaltvsilcBivelhe mechani cal connection means therefore undergo
a corresponding increase in inportance. Fiber optic connectors are
therefofgnoal 9raathd Aéigsdf the oplitalGtd@Thcabes, é@u%llm}g'la fibePbpH e tasle s
inthe reliability and ease of nmanufacturing of such connectors are
al ways wetleoarayq BQQb}dsnart inerapiplgle adinpits tablat Itds eenf innpdresetst aligntthe
present invention, |ocal connector (LC) plugs are received in a pair
of bays attiveafdalyd readp)'ennttelrantdehevmr witldl alcorespsiedingrfiter od e fibat optic
pernmanent|y nmounted to a printed circuit board (PCB). It is

i mper at PuadierThiamechanisyrdonpeetion mepns Hmpksse BRdaegms COIBEPaIsEng C
plugs in position during data transm ssion or ving. I f the user
wants t §1GIEHsE IFWQTE%ﬁsE@ei‘} @pﬂﬁﬁaﬂn%ct@?scﬂwlh%regca@@f gifeatiigtegenlan e
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such connectors are always welcome,

[0005] Inthe applications that are of interest in the present invention, local connector
(LC) plugs are received in a pair of bays in a fiber optic transceiver module housed ina
cage that is permanently mounted to a printed circuit board (PCB). Itis imperative for
data integrity that the connector means hold the LC plugs in position during data
transmission or receiving. If the user wants to remove the transceiver module from the
cage, it is equally important that the user be able to know whether or not the LC plugs

are in use.




[ 0006] Exenpl ary enbodi nents of the present invention disclose a

rel ease nechanismfor a transceiver nodule. The nmechani sm may i ncl ude
a bail rotatably nounted on the transcei ver nodule. The bail may

i nclude a U-shaped flange that partially surrounds an arm assenbly so

that the bail does not t M asepaETeE neveN|crgm assenbly or from
the transceiver nodule. The arm assenbly nmay have a main body nested

in the bail, and may further include a pair of arns that extend
rearward. The arnms may include wedge el enents at distal ends thereof,

and thqopsgjge Bhkanplis BRbJdNGkHEE odNtRNPrednor indeAgdnSUisthee. a release
[ 0007] The transcei ver nodul e may be consftructed to be received in a

cage adapilehidre fbeaatdhxedet onadyle] Medmethausmn bagridclutieen baid eotanbly
i ncl ude | ocking tabs in opposing side panels that fit into openings
of t he rhoaniecenvéhe muhstaveonsetle.e Thhéaroohal encludere Lesymped H008] that
rel ease the transceiver fromthe nodule, the bail may nove in a

t wo- st gyetithavetropatdhan Fimssserly sodhat thayailcloas aof teamta separéafrom the
position through an approxinmately 45 degree arc wi thout noving the |
t r ansceirgeps y o1 firsththn transeely el -t THe A58 apaeals My H 2 §aiR

a slot in the armassenply and the U-.shaped fl ange noyes thr h a
first doslyenestechin @@é&r{f Fix‘é ne%hgrﬂar.m%‘ﬁ@e@amw ﬁgﬁm%é}?tﬁﬁ giarward.
rotate _to nove the haped fl ange thr,ough econd st,age of, th
eccent rﬁ}? YA @Pﬁt‘rf‘cllj\-iae &H%&htﬁﬁgél#%ﬁ%f El%ersg / Ianﬂgse 56186 g?eé’ﬁ?rgs

to complete Lts rotatjon unless plug bays of the transceiver nodul e
are notm%gﬁfﬁﬁl‘iﬁalﬁﬁna g%r.arf%f%ﬁlé%ﬁ er enbodi ments of the invention

are not"BECUR! . ts of the in
cage. SO ot KAk hEAARARbALRR) pOR S LAREFRI R ITRNAE chft Riapred
age. SUCH met hdus™ iy 1t e steps: form ng & cage’
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trans C%ﬁd’%aﬁ@@ﬂ{a@ it ﬁltbrbzﬁh{rﬁ‘g@ Jf M OtrhRReFRY Sno NI ¥b Sbdife 8 @bMule in the
assenbl y th a pair of arns extending rearward, a main

cage.
[0008]  Torelease the transceiver from the module, the bail may move ina two-stage
travel path. First, the bail may rotate from a locked position through an approximately
45 degree arc without moving the transceiver module from an installed position as an
axis pin moves in a slotin the arm assembly and the U-shaped flange moves through a
first stage of an eccentric cam slot. The bail may then further rotate to move the U-
shaped flange through a second stage of the eccentric cam slot. It should be noted that
the bail may not be able to complete its rotation unless plug bays of the transceiver
module are not occupied by plugs.

[0009]  Other embodiments of the invention include methods of releasably securing a
transceiver module in a cage. Such methods may include the following steps: forming a
cage with locking tabs in opposing sides thereof, forming a transceiver module with
openings therein to receive the locking tabs when the transceiver module is inserted into

the cage, providing an arm assembly with a pair of arms extending rearward, a main



body of the arm assenbly being nested in a bail, rota tably nounting
the bail on a front end of the transceiver nodule, the bail including
a U shaped flange that at |east partially encloses inner and outer
surfaces of the armassenbly, rotating the bail through an initial
arc t o beelyestshe hive dssdihblyriming nksell éxtla pafl) dotaablyanduhting hiee baibbahitrmt
the bail to release the |ocking tabs fromthe openings. BRI EF

DESCRI PRGN t@tﬁhﬁ:eﬁﬂ%ﬂtﬁ@e[ hela]lErdudihgiad ) ahpeediiagid thet atileast pdrtially
transcei ver nodule with a rel ease nmechani smaccording to an

enbodi raswstoses inrtee andeseier sunfaser PoHe atve assanBlyerotetingdbia baili theewdh an
in a cage., [00l11]Fig. 2 is a_ perspective view of the transceiver
nodul e m@%\aé@ b F@ﬁ@&%@ec%bfmﬁhé lagleasl pordtipni and fuither rejatiag the bail to

t
posi tiqn release the locking tabs from the openings.



[0012]Fig. 3 is a perspective view of the transceiver nodule with the
bail in its released position. [0013]Fig. 4 is a side view of the
transceiver nodule with the bail in its released position. [0014]Fig.
5 is a perspective view of the bail and arm assenbly. [0015]Fig. 6 is
a perspective view of the bail. DETAILED DESCRI PTI ON

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]  Fig. 1is a perspective view of a transceiver module with a release mechanism
according to an embodiment of the present invention, the transceiver module installedin a

cage.

[0011]  Fig. 2 is a perspective view of the transceiver module removed from the cage,

and with the bail in its locked position.

[0012]  Fig. 3isa perspective view of the transceiver module with the bail in its released

position.

[0013] Fig. 4 is a side view of the transceiver module with the bail in its released
position.
[0014]  Fig. 5 is a perspective view of the bail and arm assembly.

[0015]  Fig. 6 is a perspective view of the bail.




[ 0016] Exenpl ary enbodi nents of the present invention disclose a fiber
optic transceiver release nechanismas illustrated in Figs. 1-6. The
rel ease nmechani sm nay be used on a transcei ver nodul e 105 that nmay be
received in a cage 110 that is typically permanently nounted on a
printed circuit board (not shown). The rel ease nechani sm may i ncl ude
a bail 115 with a handl e 120. The handl e 120 of the bail 115 may

i ncl ude a conveni ently shaped finﬁﬁéa%;ate 125 to provide a neans for

a user to easily grasp the U ES ‘f&ﬁiﬂﬂ@transcei ver nodul e
105 may be held in place in the cage 110 by a pair of |ocking tabs

130 forned as part of the side panels of the cage 110. The | ocking

bs 13 i . . Cai | e ..
105 wnelVRE TERREUERy. PARSHITESoe! PasTHbEM: HVERbERTREaLETS REH dPic
The | ocklpg. ﬁ@?%g%%& B Rsrh §E ﬁhmtédﬂﬂmggim STROR1GRE IN&Hah#Am may be

opposi ng sides of a transcelver nodul e housing 210 when the

transce(&r ofRdthBscbler infod Mk 1195itAsERagthd RicBivbdan GAggelM0. thhOG18phAmlly
the transceiver nodule 105 is inserted into the cage 110, a fl at

segnent padbaaintliyhaotuited ol praitedoitakiebdeard ghatghddn) Cintrakbhse hbehanism may
| ocki ng tabs 130, pushing the |ocking tabs 130 outward so that the

t r ansceincbrdera dulilel 150 itham hehilte120at dhe hendiay 201 06 thapheih 1flhenay include a
transcei ver nmodule 105 is in the groper position in the cage 110, th

| ocki ngcenyssiersly shapsd fingenthdate 125 dpauPYige DOSaRh frax Ho| tlgeaghly ghasp the
nmodul e ﬂo%ﬁ%ﬂ? 210. The transcei ver nodul e 105 therefore cannot be

r enoved"f? Be cage 110 until the locking tabs 130 are rel eased.

90001 Figr? | 3105 S OPHLTRRY 1Rl SIS, R Pk o

modul e RRUSINGLLTED MhhBd hHBa®bPthe side panels of the cage 110. The locking tabs 130 may
protrude inward so as to contact the transceiver module 105 when the transceiver module
105 is inserted into the cage 110. The locking tabs 130 may be received in openings 205
defined in opposing sides of a transceiver module housing 210 when the transceiver
module 105 is fully inserted into the cage 110.
[0018]  Asthe transceiver module 105 is inserted into the cage 110, a flat segment 215 of
the transceiver module housing 210 contacts the locking tabs 130, pushing the locking tabs
130 outward so that the transceiver module 105 can slide into the cage 110. When the
transceiver module 105 is in the proper position in the cage 110, the locking tabs 130
rebound into the openings 205 on each side of the module housing 210. The transceiver
module 105 therefore cannot be removed from the cage 110 until the locking tabs 130 are
released.
[0019]  Fig. 5 illustrates an embodiment of the structure of the bail 115 and an arm
assembly 505. The bail 115 may be mounted on the module housing 210 with the arm

assembly 505, which includes a pair of extended arms 510. The bail 115 may be rotatably



assenbly 505, which includes a pair of extended arnms 510. The bai

115 may be rotatably attached to the transceiver nodul e housing 210
with an axis pin 135 (see Figs. 1 and 2) that passes through a sl ot
515 in the arm assenbly 505. [0020] At the rear ends of the arnms 510
are wedge el enents 520 that may each include an angl ed or arced
surface 525. The angl ed or arced surface 525 all ows the wedge

el enents 520 to nove the |ocking tabs 130 froma_ | ocked position and
out of &Heachsskth ted trengceiviern rshily beugingld] witb Bnjapistive 1 3%gee fige hwineh?) that
t he rel ease chapismis _actuated. Th e elenents 520 and the

arns 518258y UHCUL §§*ﬂﬁgpﬂ?éwq@”ﬁ@?ﬁﬁgﬂgﬁggopenings 205 in the

transc e@%b]r rm%l 1% %gaé"enhg 9)? gi'leﬂ}‘rens%qb larelx:/l'vS dgg élg'g\%ﬁnlrt]su%%) tﬁatufn% h%Q&ﬁ%liclude

flange ecelrved I n an eccentric cam Sl o € daf masse Yy

505. Thegy, 91‘1%?3@9)? gr({eh%ﬂgl%céﬁg. TR NERE cﬁ'?a?&é@dsutrﬁ e ﬁ%ll@%@ﬂ@hfg?gg ements

(through the cam sl ot 5) so that “the flange 530 contacts I nner

and out 820 $8irh&etheOfocki#e AIbA BYSRHRI ¥ 168ed Jodtidh SRARAL of the path of the
configuration of the flange 530, by enclosing the arm assenbly 505,

i nhi bi t sraseRévatmoduiel 105he haidagd 130 fwiam tHeeredrase asschabisyn BQrtwatddt e

transcei ver nodul e 105. [0022] The bail 115 nay be constructed with

t abs 54oedgaelooxtréniR( arshihe areab1poratyiad keast partially define the openings 205 in the
transceiver module 105.
[0021]  Thebail 115 may include a U-shaped flange 530 received in an eccentric cam slot
535 in the arm assembly 505. The U-shaped flange 530 may wrap around the arm assembly
505 (through the cam slot 535) so that the flange 530 contacts both inner and outer surfaces
of the arm assembly 505. The U-shaped configuration of the flange 530, by enclosing the
arm assembly 505, inhibits separation of the bail 115 from the arm assembly 505 and the
transceiver module 105.
[0022]  The bail 115 may be constructed with tabs 540 that extend from a rear portion of
the sides of a main body of the bail 115 to define slots 545. Bosses 550 protruding from the
transceiver module housing 210 may be received in the slots 545 to secure the bail 115in a
locked position as illustrated in Figs. 1 and 2,
[0023]  The bail 115 has a two-stage travel path during the release process. To initiate
the release, a user uses the handle 120 to rotate the bail 115. As the bail 115 is rotated
forward, the tabs 540 of the bail 115 are removed from the bosses 550 to release the bail 115
from its locked position. Flange 530 moves through a first stage 555 of the cam slot as the
bail rotates through an arc of approximately 45 degrees.
[0024]  Asthe bail 115 rotates past 45 degrees, the flange 530 moves into a second stage

560 of the cam slot. The flange 530 then contacts a front edge of the second stage 560 of the




the sides of a main body of the bail 115 to define slots 545. Bosses
550 protruding fromthe transcei ver nodul e housing 210 may be

received in the slots 545 to secure the bail 115 in a | ocked position
as illustrated in Figs. 1 and 2. [0023] The bail 115 has a two-stage
travel path during the release process. To initiate the rel ease, a
user uses the handle 120 to rotate the bail 115. As the bail 115 is
rotated forward, the tabs 540 of the bail 115 are renoved fromthe
bosses &80 staj tp @udldbe armeaspinbly1is forwand. t4s theokey Pasneyoforwardmgi the
530 noves throuqh a first stage 555 of the cam sl qt ﬁs t he hail \

r ot at esaXRASEFIIRAZ the Hrsledpr Fepdaidages 425 fdhe wedse ¢lomenisheU priss paaipst

115 45 . I 530 i d

560 of - tedoghiR st o0 R rkn oLF st TR Banan oLt sk TERGAC 570 s
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the | ocking tabs 130 of tthe cage 113} The rd notion of the wedge

el ement BakZBedii @6Sed harwaedlkehogeh abshatIRe angledfortab@di dutreick 0525081 thbevedge
cage 110. The arm assenbly 505 may nove forward until the rear edge
of sl ot elBiEntohthibase nieveslxihe lpiking3sbs ABO tclwias op dhevintetine olting theceiver
have been noved forward enough so that the angled or arced surfaces

525 of msluiete Thedramsea vaanodaled Opintherofors fesdr phide ewisd thesmee lé@ps the
of the interior aof the transceiver ul.e 105. The.transcei ver, nmodul e
005 10 PREPEIGPRATHEIOMIET 06 oL o T HHGE T rorg i ke S pritog chown
conti nues Ioﬁﬁyk#4on the bail 115. The bail 115 is now in the rel ease
posi ti ol owh ih*Fi gs. 3 and 4. [0025]1t should be noted that the

bai | llﬁ)Oﬁgf'nOtIt ﬁﬂﬂmi Bk& P G SRS BRI N 15 Qélﬂdt(%@mt}:ﬁete the necessary rotation to

release the transceiver module 105 unless any installed LC plugs (not shown) have been
removed from plug bays 140 of the transceiver module 105. This feature provides a failsafe
method for assuring that the transceiver module 105 cannot be removed from the cage 110
while the LC plugs are in position, thereby avoiding inadvertent data transmission
interruption.

[0026]  The embodiments described herein are illustrative of the present invention. As
these embodiments of the present invention are described with reference to illustrations,
various modifications or adaptations of the methods and or specific structures described
may become apparent to those skilled in the art in light of the descriptions and illustrations
herein. All such modifications, adaptations, or variations that rely upon the teachings of
the present invention, and through which these teachings have advanced the art, are
considered to be within the spirit and scope of the present invention. Hence, these
descriptions and drawings should not be considered in a limiting sense, as it is understood

that the present invention is in no way limited to only the embodiments illustrated.



rel ease the transceiver nodule 105 unless any installed LC plugs (not
shown) have been renoved from plug bays 140 of the transceiver nodul e
105. This feature provides a failsafe nmethod for assuring that the
transcei ver nodul e 105 cannot be renoved fromthe cage 110 while the
LC plugs are in position, thereby avoi ding inadvertent data

transm ssion interruption. [0026] The enbodi nents described herein are
illustrative of the present inventi@rafgst hese enbodi nents of the
present invention are described with reference to illustrations,
various nodifications or adaptations of the nmethods and or specific
structures described may beconme apparent to those skilled in the art
in |i ghWHAT KeCHAdMERIS0ons and illustrations herein. Al such

nodi fications, adaptations, or variations that rely upon the
teachings of the present invention, and through which these teachings

have adyapced the art, are considered to be within the spirit and
scope o ‘LF Iﬁglef)sree‘?’é anjsiy £91 3 BADSCRIVRE 8r0dule She rrleaseinrahgRs e prising;

dr awi ngs sho nsidered in a l.imti sense,. .as it is

under st ood t%g%l %@%S’e@%ﬁﬁ tel%ﬁ?/%ﬁ}ei tf)a}?sf‘)sw?rrfnﬁaglﬁa&‘eﬁ?iaﬂil’t‘é&dﬂg PHrghaped
the enbggigents illustrated. CLAIMS WHAT IS CLAIMED IS: 1. A rel ease
mechani smtor a transceiver nodule, the rel ease nechani sm conpri si ng:

A T Ll s i e
t he ar nadesdndirwardycngdi ng a pair of arns that extend rearward; and

a cage to receive the transceiver module, the cage including locking tabs in opposing

side panels thereof, the cage being adapted to be mounted on a printed circuit board;

wherein the bail is rotatably mounted on the transceiver module by an axis that passes

through a slot in the arm assembly, the U-shaped flange surrounds both an inner surface

and an outer surface of the arm assembly, and the locking arms include elements that

receive the locking tabs of the cage.

2.The release mechanism of claim 1, wherein the arms each include at a distal end thereof a
wedge element that defines at least a portion of an opening that receives one of the locking

tabs therein.

3. The release mechanism of claim 1, wherein the arms each include at a distal end thereof a
wedge element that contacts one of the locking tabs and pushes the locking tab outward

when the bail is moved forward.




a cage to receive the transceiver nodule, the cage including |ocking
tabs i n opposing side panels thereof, the cage being adapted to be
nmounted on a printed circuit board; wherein the bail is rotatably
nount ed on the transceiver nodul e by an axis that passes through a
slot in the armassenbly, the U shaped flange surrounds both an inner
surface and an outer surface of the armassenbly, and the | ocking
arnms include elenments that receive the | ocking tabs of the cage. 2.
The rel édde rakeoteamicgirangdm of diin 3, wintreirethe weavgestamentaearhicapipige apangled
di stal end thereof a wedge el enent that defines at |east a portion of
an openPﬁ@fﬁﬁéﬁf?@%elves one of the locking tabs therein. 3. The

rel ease nmechani smof claim1l, wherein the arnms each include at a

di stal end thereof a wedge el enent that contacts one of the | ocking

tabs an ' 0

S S R g
el ement opmaﬂsﬁleQ% ﬁ@ﬁillﬁﬁ a%!oté%ﬁ&e@ceﬁ%éc #ABBss }510 ebhRg B@n@@ﬁﬁndle $0
nmechani mo claim 1, wherein t includes a tab’ projecting from

a main ggmdgdﬁhéjhe%agubam&*eaQanﬁﬁldeflnlng a slot that receives a
boss projecting froma handle so as to secure the bail in a | ocked
position. 6. The rel ease mechani smof claim1l, wherein the bai
noves in a two-stage travel path, the bail rotating froma | ocked

posi ti oft Tlpﬁ wirgre mAchapismoxiclimdl yhesinghe babmayes ippdwewtesatarlgatinhe bail

transcejyer dule i

i the. SameRRa TisAhAT e BRLRRRE bkl Bl TR e
eccent r kgnged@nishédule ibg dahdtalfedrjobigibn bothatakRPirt MonBME thdtot bng Mayiedhaped
fl ange through a second stage of the eccentric camslot. 7. The

r el easeflaregehmies throehal fisimtage ofeeceinitie ¢nen tlptaths bail {ethepstriing te Bwue A U-
in an i Slt on as .t m a | ocked position

t al
t hr ough® e bﬂﬁ% Fﬁ“ﬁﬁdagg?gﬁhﬁﬁ%?mgﬁamPﬁ 8'"bail is not able to

conplete the 45 degree arc unl ess plug bays of the transceiver nodul e

are not occupi ed by plugs.
7. The release mechanism of claim 1, wherein the transceiver module remains in an installed

position as the bail moves from a locked position through an approximately 45 degree arc, and the
bail is not able to complete the 45 degree arc unless plug bays of the transceiver module are not

occupied by plugs.
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8. A release nechanismfor a transceiver nodule, the rel ease
mechani sm conprising: a bail rotatably nounted on the transceiver

nodul e, the bail including a U shaped fl ange; an arm assenbly
nested in the bail, the armassenbly including a pair of arns that
extend rearward; and a cage that receives the transceiver

nodul e, the cage including |ocking tabs in opposing side panels

t her eof 8. Aheleasgmetiainign dclaptratsdebvdd enatulgitherdfase oddhahReh EbhpHbihg:
board; wherein the bail is rotatably nmounted on the transceiver

modul e by ana &gil sotatibly pessisd omthuutyimsaeistomoilnle; He inmelssiengd V-sHaped
U—shapeg fl ange surrounds both an inner surface and an outer surface
of the &ff%@assenbly, and the | ocking arnms include at distal ends

t hereof a wedge el ene C at t he reI se nechanismis in a
| ocked posi t? ﬁfmﬁﬁéﬂﬂimﬁé &nﬂwlgnmfﬁyr%qss% Y inghding ¢ pair$f peras that
path, apg.fh€eatyd L§25lq one | ocking tab protrudes into the slide path
SO0 as to secure tah ranscel ver nodul e, and when the bail is rotated

to a rel easeg pas 'cﬁdt(}@cel%'éetﬂéaﬁ?ﬁ&em}“?ﬁo&ﬁe atﬁlfeocrag@ ?Iﬁﬁﬁ'lg} 12 ngataﬁjg'?n

slide path, causing the wedge elenents to pus

one | océpgsifi@bide Panslsithe@By ehé 0ozeBeih@adipted o b@%lﬂﬂed 8R a ﬁ%ﬁnt@a chBgit
slide path, thereby releasing the transcei ver nodul e fromt cage.

9. The bairdavtensivitaebsiiofotziablymBuntdeoretiv trivescalbdg enRlBeBntas Hacthat
conprise an angled or arced surface. 10. The rel ease mechani sm of
cl ai m spasipeiepuslh Reldsan tha aron astembdy tthe Upslujpedifiange sumouadsboth an inner
portion o the tab defining a slot that receives a boss

proj ect qq{bao}e rrg‘g‘%beii"ln‘léutﬁ’éﬁ&f@es% the ayry aswanbly, anbthgdpeking agms drdtede at distal
positiog crids thereof a wedge element; such that when the release mechanism is in a Iocked
position, the handle is in a rearmost position in the slide path, and the at least one locking
tab protrudes into the slide path so as to secure the transceiver module, and when the bail
is rotated to a released position, the handle moves to a forward position in the slide path,
causing the wedge elements to push against the at least one locking tab so as to move the at

least one locking tab out of the slide path, thereby releasing the transceiver module from

the cage.

9. The release mechanism of claim 8, wherein the wedge elements each comprise an angled

or arced surface.
10. The release mechanism of claim 8, wherein the bail includes a tab projecting from a

main portion of the bail, the tab defining a slot that receives a boss projecting from the

handle so as to secure the bail in a locked position.

-11 -



11. The rel ease nechanismof claim@8, wherein the bail noves in a two
stage travel path, the bail rotating froma | ocked position through
an approxi mately 45 degree arc w thout noving the transceiver nodul e
froman installed position as the axis pin noves in the slot and the
U-shaped flange noves through a first stage of an eccentric cam slot,
the bail further rotating to nove the U shaped flange through a

second $1.afke edledshenab@aizht dlclgians Skhirein thd .baﬂihﬁomliﬁ&scwdmg@tmamam
claim8, wherein the transceiver nodule remains in an installed

posi t i ofhexail tpgating frompvlskéd positioh duloeghposippiroxintdtelgughiegree arc without
approxi mately 45 degree arc, and the bail is not able to conplete the
45 degr BV thedranseeiperyodalpdrem appestelieshpesitioneas the @ulseiamovasin the slot
occupi ed (?ih%ngns if’l% A nmet hod of rel asabl% ?ecuri ng a transcej ver,
nmodul e W garefldlanseHBaveotsPHeh Aditehefags of anigsgerdtis sam slah e ail
a cage w I | .07 OPPOSI sides thereof . rmng, a
transce%&a&r%g@f] gqem t ol%gr[]f %ga ¢ Egdrn Fﬁhrtoblgp&sgfw ftage P%tg‘ﬁﬁﬁ‘ﬁgfré%@m
when t hgotransceiver nodule is inserted into the cage; provi di ng
an armassenbly with a pair of arnms extending rearward, a nain body

of the arm assenbly being nested in a bail;

12. The release mechanism of claim 8, wherein the transceiver module remains in an
installed position as the bail moves from a locked position through an approximately 45
degree arc, and the bail is not able to complete the 45 degree arc unless plug bays of the

transceiver module are not occupied by plugs.
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rotatably nmounting the bail on a front end of the transceiver nodul e,
the bail including a U shaped flange that at |east partially encloses
i nner and outer surfaces of the armassenbly; rotating the bail
through an initial arc to release the bail froma | ocked position;
and further rotating the bail to release the |ocking tabs fromthe
openings. 14. The nethod of claim 13, wherein providing an arm
assenbl 13.FAumeherd éfreleaskidy proavingiartcprateiverdhsd @k ireqchgef the athh@d frdprising
wedge el ement that defines at |east a portion of an opening that

recei vediedalowing $teps:ocki ng tabs therein. 15. The nethod of claim
13, wherein further rotat'h t he hail causes a wedge elenent at a

di stal end of@4¥h 578R VY ggﬂ‘ﬂ%&fa R OBPOSIRG sidge 1R8Ok abs so that the

maul 6. 16, O ERERE BF BPAHI T Sl e B bdisthen
compr | S@eaPRBgUEdndluRliE AtbePlA iGN cadel- The method of clalm 15,

wherei n the wedge el enents each conprise’an angled or arced surface.

18. The met hadvafing hakihh3sen¥I9hELa %Eﬁ? opel?rirﬂs dxB& dife ?ea?wta?t?, a mainlb(c)),c[iy of

projecting froma main portion of the bail, the tab defining a s
t hat r etheiavesasaetbBsbgingiested irgabaigm t he handl e so as to secure the
bail in a | ocked position.

rotatably mounting the bail on a front end of the transceiver module, the bail
including a U-shaped flange that at least partially encloses inner and outer surfaces of the
arm assembly;

rotating the bail through an initial arc to release the bail from alocked position; and

further rotating the bail to release the locking tabs from the openings.

14. The method of claim 13, wherein providing an arm assembly further includes providing
at a distal end of each arm a wedge element that defines at least a portion of an opening

that receives one of the locking tabs therein.
15. The method of claim 13, wherein further rotating the bail causes a wedge element at a
distal end of each arm to contact one of the locking tabs so that the locking tab is pushed

outward, thereby releasing the transceiver module.

16. The method of claim 14, wherein the wedge elements each comprise an angled or arced

surface.
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19. The method of claim 13, wherein rotating the bail noves the bail
froma | ocked position through an approximately 45 degree arc without
noving the transceiver module froman installed position as the axis
pin moves in the slot and the U shaped flange noves through a first
stage of an eccentric camslot, and further rotating the bail further

rotatin nove the U shaped flange through a second stage of the
eccentr ?%Lrg"&rﬁ‘%fﬁﬁﬁi of clain 15 yehgrpintbe wedd ge eleimantgeachivenygirise ph englai br tised

not able t.o conplete both rotation steps unless plug bays of the
transcefVé?nodul e are not occupi ed by pl ugs.

18. The method of claim 13, wherein the bail includes a tab projecting from a main portion
of the bail, the tab defining a slot that receives a boss projecting from the handle so as to

secure the bail in a locked position.

19. The method of claim 13, wherein rotating the bail moves the bail from a locked position
through an approximately 45 degree arc without moving the transceiver module from an
installed position as the axis pin moves in the slot and the U-shaped flange moves through
a first stage of an eccentric cam slot, and further rotating the bail further rotating to move

the U-shaped flange through a second stage of the eccentric cam slot.

20. The method of claim 13, wherein the bail is not able to complete both rotation steps

unless plug bays of the transceiver module are not occupied by plugs.
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