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of the Invention The present invention relates generally to adapter

nodul es, wod3/es7e7 particularly to an adapter nodul e havi rgTaISOR1EAS | ON
menber that is easily operable to hold the adapter nodule in place or to
release it fromw thin an adapter frame. 5 Adapter franmes or nodul es are
used in many different applications and are usually used to contain an

el ectrical conponent, such as an optical transceiver or a cable to board
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range from sinple connecting faces Detween fiard (copper) conductor wiring

to noge ,sophi ated applications that may involve optical fibers,

ermM&P—t@é@Bﬁ@ﬁ%‘E‘g}s, etc. In many instances, adapter nodul es house
10 conver t gh&plelidHt nﬁfeﬁtlé&ﬁ%ﬁté ROANP add Piek ﬁf%hul%b %a'xa)rebaﬂc gﬂy k&
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copper, while naintaining.the | s at high speeds, such as in the
gi gabP'gee ?ratﬂéﬁleasﬁﬁ'é@‘ém% %‘?a‘?@g‘?ﬁ%@? ®are placed into adapter franes that

gre usual | ¥qasitashac &rqn&iuléya;&ageh iR RARY diffiht as%gng i o Ssubffy alded in
place in the ‘adapter franes by retention neans e suc retention neans
i s t he as@inin elhctmbdcmmpsnenﬂmasb at iuodizal emscaver od afchble tid bodrd coraretoat € in
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éi ke a rgglflbl e co onent. Summary of the Invention It is therefore a
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| at ch havi ng t free ends that engage openings in the frane, and the bail
| at chrange. These adapter modules are placed info adapter frames that are usually attached to a

circuit board, and the modules are retained in place in the adapter frames by retention means.

15 One such retention means is the use of thumbscrews. These thumbscrews are difficult to
operate in environments with many cables, for the user has to move the cables to the side when
installing, removing or reconfiguring the cables. Thus, these adapter modules are not easily
pluggable.

Accordingly, the present invention is directed to an improved adapter frame, or module

20 having a simple to use retention means that renders the adapter frame or module more like a

pluggable component.

Summary of the Invention

It is therefore a general object of the present invention to provide an adapter module that

easily slides into a an adapter frame and which uses a moveable latch to retain it in place within
25 the frame.

Another object of the present invention is to provide an adapter module that utilizes a
simple wire bail latch having two free ends that engage openings in the frame, and the bail latch
is moveable about its free ends between two positions, wherein in one of the two positions, the
free ends of the bail latch extend outwardly from the adapter module to provide interfering posts

30 that serve to retain the adapter module in place within the adapter/frame and in the other of the
1



I s noveabl e about its free ends between two positions, wherein in one of
the two positions, the free ends of the bail latch extend outwardly from
t he adaptwo ogosgTke to provide interfering posts 30 that seCTaSv®107et ai n the
adapter nodule in place within the adapter/franme and in the other of the 1
WO 03/088727 PCT/ US03/10743 two positions, the free ends of the bail l|atch

are wikbgodnens, thaetedlepdi of e bhibladthaRé eithaB i@waRily fnfethe bbB¥erdBodifd so
interferingly engage the adapter frame to thereby pernmt the adapter nodul e
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free ends of the bail latch, the bail |atch engaging the cam nenbers in
i ts niwdrlerintotits hastwndby draw the bail latch free ends inwardly into the

dapt | ' t of the bail latch t ition. A
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modul e having a cast housing that has a pair of slots fornmed therein
ext endhirmgd tetein prddmatetth ¢hesfrest ends etthie bail dntchy thelspblatth eogaginecthe ngm
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dai verging angl'e therefromso that the nodule may be tilted inits
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nd ot her .objects and aspects by virtue of its  structure. In one principal
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that provide a lead-in for the guiderails, the flared ends diverging from the width of the slots to a
wider slot at an daiverging angle therefrom so that the module may be tilted in its installation

20 and/or removal.

The present invention accomplishes these and other objects and aspects by virtue of its

structure. In one principal aspect of the present invention, an adapter module is provided with a
means for securing it in place within an adapter frame that is mounted to a circuit board. The
module has a hollow body that is sized to receive therein an electronic device such as a

25 connector, transceiver, optical to electrical connector or the like and the device may have a
circuit board that extends outwardly therefrom for mating with an opposing connector mounted
to the circuit board. The module body further may include an exterior flange that extends around
it for flush engagement with either a faceplate or the front edge of an adapter frame mounted to
the circuit board.

30 The securing means preferably takes the form of a bail latch that has a general U-shape
with two free ends. The free ends are received within openings formed in the module sidewalls

and the free ends are interconnected by a horizontal bar that extends across the front of the



25 connector, transceiver, optical to electrical connector or the Iike and
the device nmay have a circuit board that extends outwardly therefromfor
mat i ng wi wb oanssipposi ng connector nmounted to the circuit Pogarsdy/1fhe nodul e
body further may include an exterior flange that extends around it for
flush engagenent with either a faceplate or the front edge of an adapter
framenmault ed to the circuit board. 30 The securing neans preferably takes
the formof a bail latch that has a general U-shape wth tw free ends.
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cam nenbers serve to draw the free ends of the bail latch inwardly so that
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renoved fromthe adapter frane. In another principal the present
i nventi on, Irtmv@t}mdapnepalfaSBMOﬁﬁns peespatiinvantionghe déapadr|fmntettat a patrefid i nwar dl y

dth h t d | t t hat t end
[ engt A AL PR ER L SRV ot OB 1 o
gui de efghd RngthWRRSE i ﬁBﬁul@p?ﬁesTe%Mﬁfe er@t@Eec%fvgtﬂFkg dtagfége o l%gld'g@&iSUde a

flared |l ead-in opening that permts the 1 infto place
i nt o tThesealdporen tb thrameanyf tbemndmle he invhdieladlaral leed-irs@sbnivigtthat tpetrhigdthe adapt er

16t entistPisdo b IR MGRb aaha e e ac g oI GBToa e o ved AARHEA. {1 are.
The baddptdrFagfesay al so be configured to accommpdate a cable assenbl y.
Electromagnetic gaskets may be applied to the module flange in an orientation to engage
and mate with opposing gaskets on the adapter frame. The bail latch may also be configured to
accommodate a cable assembly.
20 Other objects, features and advantages of the invention will be apparent from the

following detailed description taken in connection with the accompanying drawings.

Brief Description of the Drawings

The invention, together with its objects and the advantages thereof, may be best

understood by reference to the following description taken in conjunction with the
25 accompanying drawings, in which like reference numerals identify like elements in the figures
and in which:

FIG. 1 is an exploded perspective view of an adapter frame/module assembly that utilizes
an adapter module constructed in accordance with the principles of the present invention in its
operational environment with a cable assembly;

30 FIG. 2 is the same view as FIG. 1, but partially cutaway and illustrating the adapter

module in place within its adapter frame and ready to receive the cable assembly therein;



20 Ot her objects, features and advantages of the invention wll be apparent
fromthe followi ng detailed description taken in connection with the
acconpanywog@3dssaai ngs. Brief Description of the Draw ngs Po@/uUsayertss on,
together with its objects and the advantages thereof, nay be best
understood by reference to the follow ng description taken in conjunction
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f r amereaiised fdrgdritat ing the nodule in a position ready for
insertion/renoval fromthe frame. FIG 3A is a perspective view of the
adapt er nmoHk-& iap fromteleatignphvipw of Begi ddaptar whdwowEHIGSLt 0 a retention or

t ition: FIG 4. .sid | ti | f th dapt
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per spderaofie vi ew of the adapter nodule of FIG 4 taken fromthe underside
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invention illustrating the displacement that occurs therein during movement between its two
15 operative positions;
FIG. 9 is a partial side elevational view of the adapter module of the present invention
illustrating the range of movement between the two positions of the bail latch;
FIG. 10 is a front elevational view of an adapter frame/module having an alternative bail
latch;
20 FIG. 11 is a partial side elevational view of the adapter frame/module of FIG. 10; and
FIG. 12A is an enlarged detail view of the bail latch in a raised position such as is shown
in FIG. 34, with the bail latch positioned above the cam member;
FIG. 12B is the same view as FIG. 12A, but with the bail latch in a depressed position as
shown in FIG. 3 where the bail latch legs and free ends have deflected inwardly;
25 FIG. 13 is an angled perspective view of a module in place within an adapter frame and
illustrating the bail latch in a up position, wherein the module is engaged with the adapter frame
and which utilizes a cam member that is raised off the floor of the module;
FIG. 14 is a similar view as FIG. 14, taken at a different angle, but illustrating the bail
latch in a lowered position, wherein the module is disengaged with the adapter frame and the
30 free ends of the bail latch are cammed out of engagement with the adapter frame;
FIG. 15 is an enlarged, partial top plan detail view of the cam member and the bail latch

when the module is in the position as illustrated in FIG. 14;



FIG 9 is a partial side elevational view of the adapter nodul e of the

present invention illustrating the range of novenent between the two
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ot her device therein.
include a fiber or other type of optical deice that transmits signals through a fiber optic cable 25

which are terminated to one or more transmitters 26, that are housed within connector housing
27 that are illustrated as plug connectors in the drawings.
These cable assemblies 21 plug into what is known in the art as an adapter module 30
20 that in turn is received within an adapter frame 50 that is mounted to the circuit board 22 and
that partially surrounds, or encloses, a connector 60 mounted on the circuit board 22 and having
a plurality of conductive terminals 62 that are terminated to circuits on the circuit board 22.
The module 30 houses one or more electronic devices, typically converters that connect
high speed signals from copper cables or fiber optic cables to electrical signals that can be
25 transmitted through the connector terminals 62 and onto the selected circuits on the circuit board
22. The electronic devices may typically include a pair of optical converter heads 37 that are
contained in nests, or openings 31, of the module 30 and these conversion heads may include
additional electronic structure that ends in a circuit board 38 (FIG. 4) that extends out from the
rear face 32 of the module 30. One type of module and its internal components are illustrated
30 and described in U.S. Patent No. 6,062,893, issued May 16, 2000.

The module 30 is received within an adapter frame 50 that is mounted to a circuit board



Det ail ed Description of the Preferred Enbodinents FIG 1 illustrates an
el ectrical assenbly 20 that is used to provide an interface between one
devi ce (WD oslssim) that has a cabl e assenbly 21 | eadi ng fPemusb3/1wW4ano0t her
el ectronic device (also not shown) that has a circuit board 22 associ at ed
therewith and which is enclosed in a 15 housing 23. Such assenblies are
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additional el ectronic structure that ends'in a Circuit board 38 (FIG 4)
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PCT/ US03/ 10743 22. The adapter frane, as illustrated best in FIG 3, has a
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ront _and rear face 4. The rear face 54 of the ada r. frarme 50
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transverse to two legs 43. The legs 43 terminate in free ends 44 that also extend in the

20 transverse direction of these free ends 44 and are received within a pair of openings 33 (FIGS. 3
and 4) that are formed in the sidewalls 34. The free ends 44 are movable in the openings 33 so
that the bail latch 41 may be moved (preferably rotated) between first and second operative
positions. In the first operative position, which is illustrated in FIG. 3, the bail latch 41 extends
horizontally in front of the movable openings 31 and its base part 42 extends crosswise in front

25 of the module openings 31 in a manner so as to interfere with insertion of the cable connector
housing 27 therein. In this same position, the free ends 44 are drawn inwardly of the module
sidewalls 34 and adapt the position shown by the dashed lines in FIG. 8 where the free ends 44
are drawn and do not project outside of the module sidewalls 34, as illustrated in FIG. 3.

In the second operative position, as illustrated in FIG. 3A, the bail latch 41 is raised up

30 and over the openings 37 on the front face of the module 30. This position is shown in outline in

FIGS. 8 and 9 and no interference is presented with any cable assemblies. In order to provide

the inward-outwardly movement of the bail latch free arms 44 in concert with the upward-



grounding into grounding circuits on the circuit board 22 and occurs
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g](c) V\Q\é\ﬁ{ ge[%@]gg%wott) PII(t}g Pﬁ\ and f2tB these egugg% cEvs En etai Hh% rglgtlcl)nr; JpUdeS a pair

between the cam member 70 and the bail latch 41. In FIG. 12A, the bail latch 71 extends up at

20 an angle as in FIG. 3A and the latch legs 43 are positioned above the cam member 70. In FIG.
12B, the bail latch 41 has been moved down to a horizontal position as in FIG. 3 and it can be
seen that the latch legs 43 have ridden down on the cam member 70 and so deflected inwardly.
This deflection occurs along the latch legs 43 (shown as D1, in FIG. 8) and also along the latch
free ends 44 (shown as D2 in FIG. 8). In this deflection, the free ends 44 are withdrawn from

25 their engagement with the frame openings 59, and preferably partially into the module sidewall
34 so that the module 30 may be freely and easily inserted into and removed from the frame 50.

The module flange 120 may have an electromagnetic gasket 100 applied thereto as its

rear face 50 so that it mates with a like electromagnetic gasket 101 supported on the adapter
frame front face.

30 Another embodiment 200 is illustrated in FIGS 10-11 where the module 30 includes a
bail latch 141 that has a recess or slot 146 formed therein to receive a cable or patch cord.

FIGS. 13-19 illustrate the interaction of the bail latch free ends and the module adapter



that are preferably integrally formed with the nodule 30. As shown in FIG
5, these cam nenbers 70 are |located along the inner base 71 of the slots
72. The camoaestier 70 are preferably three-di nensional beepaSexawvi7mg
covered surfaces that are curved with a radius both 5 in the transverse
direction "T" (FIG 3A) and the longitudinal direction "L" so that the bail
| at chframe@sord Slewdly.| IEI®. | B\whe sHsymbly 2004 sowe dsrapexdgmeisfrade 002 thachdsai | | at ch

inwardly 20 that they do not project fromthe nodule sidewalls 34 and into
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t hat bwil latghed08iof thehepadespriled prevdandy.30he riblatchi208 dds & Ri-thape with aase 314

h dapt f i, d il,s .8 t ) dapt 50
Chor et g BY ARYER yhERGSwE Mt B Hhadlrale PRI RERGES Db aM e ce
100r eppat 8f 1e8% 2 REmhat tefdinat il ReOBnd¥WS! ThEdelees 1A redvdadiRs, ok BROBbId, gur es
show 1 n detail the relationship between the cam nenber 70 and t hé bail
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FIG 3A an e latch legs,43 are pqsitigned.apove t cam nenber 70. In
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the cam nenber 70 and so deflected inwardly. “This deflection occurs al ong

the | atch Rediscdsed shmownn thes @scriptions H@, cag) mambierdl 19ds positiepedhe tHeanodule f r ee
nds 44, (sho D2.i.n, Fl . In s deflection, the free_.ends.44 are
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be freely and easily inserted into and renoved fromthe frame
nmodul 216 tideger iROcammembore? 14naml the exeragnefaces thasabt THiOMhoappkiteas t her et 0 as

it f 50 that. it 1th.a lik | t I C, ket 101
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20 insertion/removal position, where the bail lathc 208 extends in front of and prevents the user

from inserting a cable into the module opening 206. At this position, the bail latch leg portions
216 are cammed inwardly, as best illustrated in FIG. 15 and lie, preferably in abutting contact,
against the cam member 210 as illustrated. This cam member 210 has a profile that extends
upwardly from the floor of the module slot 206, as shown in FIG. 13, and need not have the

25 quarter-spherical configuration shown in the preceding drawing Figures. Moreover, the quarter-
spherical configuration may be positioned on the top of a post portion 234 to specify the point
exactly where the camming action occurs in the rotation of the bail latch. The free ends 218 of
the bail latch 208 have a length that is sufficient for them to clear engagement of the exterior
adapter frame 202, so that the module may be inserted and removed without problem.

30 Also, as illustrated in FIGS. 18 & 19, the attachment aperture 230 may be specially
configured to include an arcuate recess 232 that receives the bail latch free end 218 therein when

the bail latch is in the engaged position. The aperture 230 is aligned with the corresponding



bail latch 141 that has a recess or slot 146 formed therein to receive a
cable or patch cord. FIGS. 13-19 illustrate the interaction of the bai

| at ch fr ewoenass7and t he nodul e adapter 7 WO 03/088727 PCTPUBAZOI0748 frane
nore clearly. In FIG 13, the assenbly 200 is shown as an adapter franme 202
that has a pair of side walls which are interconnected by rear and front
menberapertdibefoagiad irethe bhid (Bc2@Avhish (R TRMEnTORIE REIEOTRe fhé a&astm@%mé 236 and
the frame holds an el ectronic nodul e 204 therein. The nodule shown is an
opt i cé’lalt%tsthél@éhv‘énln%tﬂtfaFttedeﬂilthIbélﬂﬁbéBstood that other suitable types of

5 conponent dul 4 has a r of eni ngs
206 t hat C(%W%‘g g%\?ﬁot% ﬁﬁlsﬁ tgowsxmonfrg g%ﬁ?‘ﬁ}l“t‘)ﬂi‘%ép%ﬁ% TRy “flﬁ‘\?]'“et o of
cabl egle fend thk epirifhersoR dBbreexaRpld, smecmghm I at ch
208 of ?ﬁgn%ype deg%l?l berd pr evi oé%y The "bai | %\ltlécshmeg%gpgﬁgggﬁa%&agﬁiaglpe W th

2 bas®2piplly sphraicahtayartsy sphsvisal) @pgagemomﬁacm other favds may boﬁtlhzﬁdeoflmgasdhe with

t he i Ngs r s,.216 that .termnate in free
ends St REIEEtRe TPErfaulsfibies fuderiiRuBRds. Grefrn o i 21

di sposefkidérédinall f26pedRAY i1f1sB VAR Hdp REtAMNE, and thdinVelHdA 1Y obo@ fited
associ ated free ends 218. A cam menber 210 is shown di spose t he

sl ot s t@th® detpilg gpsnihetedh to interfere with the novenment of the ball Iatch
208, particularly the |l egs 216 thereof. As discussed above in this
description, the cam nenber 210 is positioned in the nodule 15 204, and
preferably within the slots 212 thereof. It is positioned so that novenent
of the bail Iatch 208 causes the | eg portions 216 thereof to contact the
cam nmenber 210. These leg portions 216 ride over the cam nenber 210, and
the exterior surfaces thereof. This novenent, as explained above, draws

the free ends 218 of the bail latch inwardly and outwardly with respect to
an imagi nary centerline of the free ends. FIG 18 illustrates the bai
| atch 208 in an 20 insertion/renoval position, where the bail |aths 208

extends in front of and prevents the user frominserting a cable into the
nodul e opening 206. At this position, the bail latch |leg portions 216 are
caroned inwardly, as best illustrated in FIG 15 and lie, preferably in
abutting contact, against the cam nmenber 210 as illustrated. This cam
menber 210 has a profile that extends upwardly fromthe floor of the
nmodul e sl ot 206, as shown in FIG 13, and need not have the 25
quarter-spherical configuration shown in the preceding drawi ng Fi gures.

Mor eover, the quarter-



spherical configuration nmay be positioned on the top of a post portion 234
to specify the point exactly where the camm ng action occurs in the

rotati on wboslegs7bai | | atch. The free ends 218 of the bai IPCraiSo$n@@8 have a
length that is sufficient for themto clear engagenent of the exterior
adapter frame 202, so that the nodule nmay be inserted and renoved w t hout
problem 30 Also, as illustrated in FIGS. 18 & 19, the attachnent aperture

230 may be si)e_ci ally configured to include an arcuate recess 232 that
recei&é&_ﬂbﬁﬂﬂﬁdit j:atch free end 218 therein when the bail latch is in the
engaged position. The aperture 230 is aligned with the corresponding 8 WO
03/ 088727 PCT/US03/ 10743 apertures fornmed in the bail latch in which the

free ends Rb&daped €eduld fe ifdeforEinSand k8meValtiven aiabter Hafifd s &M i n a

retracted position in FIG 18. It will be understood that the invention may
be enbodi eprited eirevatbogpb dhamedyle compuisingiout departing fromthe spirit

t hereof. For exanpl .alth cam has been descri bhed as, havi.ng a 5
partially spher?g;gd(‘al{;té‘ﬁear%i?(glﬂggﬁ‘ayehﬁarvé%ﬁm ﬁ"&&béﬂ?&ﬁfmg%%{lga?%@?“%%gs may be
utilized senveré th&ekiBin, SAIBdIECRES hodule ﬁp%vwxfgeﬂpaimesiwﬁawnd%aﬁp' es

and enbodi nents, therefore, are to be considered in all respects as
P11 ust r at i apsrtyredhromeh ebleastione ofegid sidd weHe; i nvention is not to be linited

to the details given herei.n. 9. 03/ 088727 PCT/ US03/ 10743 at js dained
is: 1. An adapt%’fe\{%laﬂ Peng0sT SWH’@V&IQ' in?)(?’lm? 8 S4fi§or V%Pmﬁ]‘]@rh\gg?’r Saapt er
frame mounieRatieR nitmRf bAhSH ULEKpEY tetdiRh Snertite hARAY Eyﬁagg@—ﬁ%r{ %%&gnggt Coni e

conductive nodul e body having an interior space for usi
convert er lohgitusimal lgrass menibdr comdetity saisl spockd-apaticities waid letpntiopaiembef si de

wal s and an. 5 erture throu at | east .one of said side walls;
retention havings gg‘?/\fnﬁig%f%f“i}“ M%’&CT PRI %?eéo??ﬂ]iﬁ é?lg\ﬁ@e fBdhFEs Eﬁ‘i&?’?‘? 88i d
10et enti on EEREIATe A Bde Falls éP&%%ﬂdﬁEﬁF@h@&l@%ﬂé@ Bné‘@fééaﬂﬂﬁéeo SHepart

sides and a longitudinal cross menber connecting said spaced-apart sides,
sai d r et emeravedreithiorsaidpeitmg, whérelg end of each of said spaced-apart
sides, each sai s%i({ {e?e%tigrl? gnelr)n Iep 93 rggx(f:e%tl\{:%%tvge%n a first position at which said free

ends are out of securing engagement with an adapter frame for an electronic component

and a second position at which at least one of said free ends projects out of said aperture

15 and into securing engagement with the adapter frame.

2. The adapter module in accordance with claim 1, further including a cam member
positioned for interference engagement with said retention member to thereby effect
movement of said at least one free end between being out of securing engagement and
being in securing engagement with the adapter frame during movement of said retainer

5 member between said first position and said second position.
3. The adapter module in accordance with claim 2, wherein said cam member includes a
stationary surface disposed in said conductive module body proximate to said side wall

aperture.

4. The adapter module in accordance with claim 3, wherein the stationary surface is

formed as part of conductive module body.

10



10 respective said side walls of said conductive nodul e body, one of said
free ends being received within said aperture, whereby, said retention
menber i swomsesdiee between a first position at which sai dPCTasS3/envds ar e
out of securing engagenent with an adapter franme for an el ectronic
conponent and a second position at which at | east one of said free ends
proj ect s oufheatlasten idodyde in aucerdad&e withl anynéfrlsige Brorrig whsgRgeRERhtinakh t he
adapter frame, 5 2. The adapter nodule in accordance with claim1, further
i ncl udi ng é“@é‘?ﬁ}H’éﬁiﬂé‘?ﬂerpﬁgfn’thaéﬁ@&iwlopnt erference engagenent with said
retention nenber to thereby effect novenent of said at | east one free end
bet ween bei ng out of securing engagenent and being in securing engagenent

with the adEptadaptérmodule it dcegrdaDMERE tnyodf daing 1r@taivherein SRIESIduBRveen
said first position . and said second position. 3. The adapter nodule in

accor dance T4ue badyiingludes apairgfiapersyres edendingtbequghseidwsiteswalls theraef, anhr y

surface di I i Ve - b.od roximat e .to sai.d side wall
surf ace o SRRYEHL Sl RN TANE ML E RSN DR TR DL Bl o1 02

st at i onary vedlisf the side Svallf @peitiids asmPp@nicaig Wil eHeCoh¥eotive i daldXdly padk@gddO

03/ 088727 PCT/US03/10743 5. The adapter nodul e in accordance with any of

clai ms 3 orPoRtiongebpad retendion merabar speped-apartisiflescheinguespectively dispossdhvatliic al

fi ti . nodul d W th f clai 1
2 uher e n Bapcieshdfa SRk T B erher L Bt e SR e
ext endi ng twittodaghsideivall sheteirdl | s thereof, and said conductive nodul e body

further includes a pair of passages adjoining said side walls, the side
wal | apertures conmuni cating with the conductive nodul e body passages,

ti i,d t enti ) d- t ,Si bei ) tivel
B spodaa PR AR B IR PRERE GRS o 3n LB nge PR BRGY ot T her
bei ng respegdduleiodyiefbVdace MtlubeSAfGorPoRton\EAd sAPSEEM P surface

o ﬁgﬁegg&dapter
nodul e in accordance with any of clains 3 or 4, wherein said co ctive
upwardly from the floor portion.

8. The adapter module in accordance with any of claims 3 or 4 , wherein the stationary
surface includes a post extending along said side wall and wherein the post is capped

with an arcuate surface.

9. The adapter module in accordance with any of claims 3 or 8, wherein said stationary

surface post is capped with a quarter-spherical surface.

10.  The adapter module in accordance with claim 3, wherein said side of the retention
member which has said free end associated with said aperture slidingly engages said cam
member and moves said free end inwardly and from said second position to said first

position in response to swinging movement of said retention member.

11. The adapter module in accordance with claim 1, wherein said first position of the

retention member blocks access to said interior space of the conductive body.

12. The adapter module in accordance with claim 1, wherein said conductive body has a

longitudinal slot extending lengthwise of said conductive body on each of said side

11



nodul e body interior space includes a floor portion, and said stationary
surface projects wupwardly fromthe floor portion. 8 The adapter nodule in
accor dancwowsks7any of clains 3 or 4, wherein the stati on®Cy/usssndaze

i ncl udes a post extending along said side wall and wherein the post is
capped wth an arcuate surface. 9. The adapter nodul e in accordance with

any of cl aivls,%ath sdid sNBSRE Adapaidto SéRIveARMplerfisiird GEenfiRs bf hSadepRPed Wi th
a quarter-spherical surface. 10. The adapter nodule in accordance with

clai m 3, wiee;for anpglecteinirecaptponiiet dusing ifs comnectiemtseraidurdapter edulsai d free end
associated wth said aperture slidingly engages said cam nenber and noves
said free end inwardly and from said second position to said first

posi ti18N i IThe @8PrIRodule MBI MMEAR 1D wieMif of RhGBhE BPsPiB8has 1 The
adapter nodule in accordance with claim.1, wherein said first position of

the ret ent¢asporenivdth 4 anglesl walbtoslsfinea dbietking englédleadpaaefaoé whivh
conductive body...12. The_.adapter dul e in accordance wi.th cl ai , Wherein
sai d condu@?’ine}gitﬂ%ﬁfnﬁﬁgfgcm&?)ﬁ@}eg@m?Pz??poélF olgg @Hﬁﬁ’tﬁ%\ﬁ?@ﬁﬁ{t%ﬁq@ ohf said
conductive body on each of said side 11 WD 03/088727 PCT/ US03/ 10743 wall s,
each said slot being adapted to receive a conplenentary nenber of an

adapt 4. f Theaddpter naerludd mctccadincevattpdaient, wheréingaidtlengitodinab¢rbsmémberai d
adapter no 13. The Sda ter nmodul e .in accordance with claim 12, wherein

d )
P ot Mok rerdtion e R E ey TR s e R ROd g AgAm P T OREE o

define a digvg @b nOnPHHaRadapRnicduRuUr face which permts tilted entry of a
conpl enentary conponent of Said adapter franme into said slot. 14. The

adapter nodule in accordance with claim1l, wherein said |ongitudinal cross
menber, . of the retention er includes a recess, for accommobdating a
conporient ﬁf‘cﬁ%@@ﬁ‘%&m{a%‘ﬁ%&rf €O %Hgaéﬂpa» EHYPISE’ nodul e. 15. An adapter

modul e and adaphehgdotHod A%Foﬁgg%ﬁ&ﬁﬁgéaicﬁghﬁgg%%&uémg%a@i%avi ng

a supportive structure, said supportfve structure one or nor
passages penéwimongpasagesermittihg asiesyra idastepdriyallynibte thh upopb@rstruvtare,
structure, .said ada r dul e further having a U shaped retention nenber
moveabl y nﬁ?}ala ter ch&uFfe furllt?ler having a U-sﬁaped retenfion member moveably mounted
thereto, the retention member having spaced-apart ends and a cross member connecting
the spaced-apart ends to define the U-shape of said retention member, portions of the
retention member ends being received within the passages, said retention member ends
terminating in two free ends that are positioned to selectively project outwardly from said
passages;
an adapter frame of an electronic component, the frame being sized and shaped to
define a receptacle portion that receives said adapter module therein; and,
said retention member being moveable between a first position at which said
retention member free ends thereof are project partially out of said module supportive
structure and into engagement with adapter frame receptacle, thereby fixing said module
suppottive structure in place within said frame receptacle portion, and a second position
at which said free ends do not project out of said module supportive structure, thereby
permitting said module supportive structure to be removed from said frame receptacle

portion.

16.  The adapter module and frame in accordance with claim 15, further including a pair of

cam members positioned to interferingly engage with said retention member free ends to

12



thereto, the retention nmenber having spaced-apart ends and a cross nenber
connecting the spaced-apart ends to define the U shape of said retention
menber, pootBOSET2Df the retention nenber ends being receiprecaWsSes/adtun t he
passages, said retention nenber ends tenninating in two free ends that are
positioned to selectively project outwardly fromsaid passages; an adapter
frame of arffebiafby@nint of P& Hon rhddgheks REEedIR bBSvesh 48En Shapgd to
define a receptacle portion that receives said adapter nodule therein; and,
sai d ret entthgigemerbwith said agapien/farhe dunermeement df said rqpaisértmeonbeabetrtienh sai d

retention g fr.ee ends thereof. are prpject rtially out qf said dul e
sﬁpporti vg%@?rﬁ lgjtcapn rsgcoéﬁd) OF‘fH’IOBS’e*ﬁ‘é‘&QE‘r%BﬁPg fq?hgﬁ%ﬁtgqo Fyaﬁ?éSﬂgéBJé’g?ea@Eg,
thereby i xhidGusrtlvemdidie ISHBRATIJONG! SbkingldtioRal (@i Wriding sal d frame
P o] Bct _ouPeBREEa ! whetsinse SOtk hdinglr anghgs i cmemesbersomTVOSEg SA1 d
proj ect ou _ ®@id tamemempersge nuivetsaidg  sai
por i on. - 18 i uRtgpt Batmte Coea b gion o S0 gt AREEOR ROETES 1 15,
further inghdidinedt & ARl fetedfion GRMIENDEr s positioned to interferingly engage

with said retention nmenber free ends to 12 WO 03/088727 PCT/ US03/ 10743
ef fect novenent of said retention nenbers free ends between di sengagenent

and gag nt with i d apter fr durjng. enent, of said retainer
menber! et ubeAtapteimedite fuf BRe HachRiRstict PG 1S cHracieanitidnper ime

| neludi ng $had GBARGenirigdbP AcaMy hakRndlaid Afipfr MURBRY hid QS kb Gldd P elhal
are di sposed proxinate to said Supportive structure °passages, and wher ei n
said free e¢tentinn rdembénarepositieed avithic seid siderpetls of the mdygersaodhle vheettends
inwardly and from sajd .secon osition tp said first position in response
to rmverreﬁ%erg’fonsla?%{"?réf @trﬁa?‘ﬂﬁﬂg hROsHan, andzsaidriespectiyp free epdspdisad sefentigmame i n
agcor dance {334 i aﬁ@fu‘ : pﬁﬁk . Fﬁg openi ng
for sli deamﬁ%&g?gﬁi\%ﬁﬁéﬁg%%%gdé& er Iﬁ‘begu , ﬁgrsl%aggl?y reetﬁeegn({égf%)f t he

retenti on medbkrandreagpeesiatd esp@dtivé dpeningsditk slagter Watdesvieh thdweteatapt er

modul e when thbe . . "
member is at said second position.

18. The adapter module and frame in accordance with claim 15, further including a pair of
cam members position for interference engagement with said retention member to
thereby effect movement of said respective free ends between being within said side
walls of the adapter module and being outwardly projecting beyond said side walls of the
adapter module during movement of said retainer member between said first position and
said second position; and wherein each said cam member is a stationary raised surface

proximate to each said aperture through each said side wall of the adapter module.

19.  The adapter module and frame in accordance any of claims 16 or 18, wherein said
respective sides of the retention member slidingly engage said respective cam members
and move said respective free ends inwardly and from said second position to said first

position in response to swinging movement of said retention member.

20.  The adapter module and frame in accordance with claim 15, wherein said first position of

the retention member blocks access to said interior space of the conductive body.
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retention nmenber is at said first position, and said respective free ends
of said retention nenber are positioned outwardly and project beyond said
si de wal Iwofoswgsz2adapt er nodul e and engage sai d respecti vecopsas/ng4df the
adapter frame when the retention nenber is at said second position. 18.
The adapter nodule and franme in accordance with claim215, further including
a pai gy of '%F%rdﬁ]ﬁpaﬂa'ffah%’lnfaé’cfordldﬁkgfvﬁtﬁrc%ﬁlel EnasaeRN cordhétiveai d
retention menbet to thereby effect novement of said respective free ends
bet ween bebody hak b ongitsdingl Hotten eaglabf saidbfide wellndagh wid stotesing adaptepée ng
outwardly praqjecting beyond said si ds || s.of the dapt er during
movement  ofeC@¥¢ @ coaplenss pr #&@@Qﬁptggfran? rF ege&gf‘)’{‘fi%é’ ﬂl%gg%l’n?s ai d
second posj.t | Lel | cam menber is a stationary raised
surface pé&&n%qn%tcgﬂﬂ%&%géﬁh%g?ggﬂﬁgﬁ(ﬁ}i t hrough each said side wall of the
adapter nodule. 19. The adapter nodule and frame in accordance any of
clainms 16 or 18, wherein said respective sides of the retention nenber
slidingly engage said respective cam nenbers and nove said respective free
ends inwardly and from said second position to said first position in
response to sw ngi ng novenent of said retention nmenber. 20. The adapter
nodul e and frame in accordance with claim 15, wherein said first position
of the retention nmenber bl ocks access to said interior space of the
conductive body. 13 WD 03/088727 PCT/US03/ 10743 21. The adapter nodul e and
frame in accordance with claim15, wherein said conductive body has a

| ongi tudi nal slot on each of said side walls, each said slot being adapted
to receive a conplenentary nenber of said adapter franme for an electronic
conponent during its connection to said adapter nodule. 14

)
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