; z{e3eUR@68T: D 317 July 2002 -1 CONNECTOR COVER Det ai |l ed Description of
[nvention (Technical Field of Invention) This invention relates to a
connector cover for protecting a mating opening of a connector to receive a
mating connector. (Prior Art) It is well known that a cover 4 éy

protect the mating opening of said connector, which is for rec V|ng

mati ng connector. Exanple of such connector covers are disclosed in US
Patent 5, 096,428 and US Patent 4, 258,970. The forner shows a cover to cover
a whol e el ongated mati ng opening of a connector. A portion of the cover,
which is located in the mating opening, is frictionally engaged with the
mat i ng openi ng, such that the cover is kept on the connector.. The latter

di scl oses a C%MIHHWMMIMWH ng a mati ng opening of a ci rcul ar nect or.
The cover has ans to be engaged with | ocki mm‘m ﬂm‘ad on a
2 17 July 2002 womspect or housing of the connector. H Sol ved)
Advant ageousl y the cover disclosed in USP b, 096, 428 |s suf fH1aheent | y

m niaturi zed. The cover is not so |arge when conpared with the connector.
However, the cover mght be undesirably rel eased fromthe connector, since
the retention force is not large. Therefore, sufficient protection of the
mati ng opening is not assured during the lifetinme of the device including

t he connector. On the other hand, the cover disclosed in USP 4,258,970 can
provide relatively large retention folce. However the cover size is
relatively large. In addition, the cover have to be correctly aligned with
t he connector housing by the GONNEJTQR QOVER der to

Detailed Description of Invention

(Technical Field of Invention)

This invention relates to a connector cover for protecting a mating opening
of a connector to receive a mating connector.
(Prior Art)

It is well known that a cover is used to protect the mating opening of said
connector, which is for receiving a mating connector. Examples of such connector
covers are disclosed in US Patent 5,096,428 and US Patent 4,258,970. The
former shows a cover to cover a whole elongated mating opening of a connector.
A portion of the cover, which is located in the mating opening, is frictionally
engaged with the mating opening such that the cover is kept on the connector..
The latter discloses a cover for protecting a mating opening of a circular connector.

The cover has retention means to be engaged with locking means formed on a



attach it. Therefore) it requires nuch | abor. Furthernore, the cover m ght
be undesirably rel eased from said connector since a portion of the |ocking
armis projected outward. Therefore, the purpose of this inventionis to
provide a mniaturized connector cover which is to be kept #y1lﬁ£§§§€ector
with relatively large retention force.-2+t is preferable tha { nect or
cover can be rel eased i% desired in a relatively easy way. (Means to Sol ve
the Probl 8Pestor Lopsing of theo8PedPHes a connector cover to be attached to a
connector having a substantially rectangul ar mating opening for receiving a
mati ng cotireklesy toedSelveddcki ng portion [ocated on one inner surface of said
mati ng opening for |ocking said mati ng connector, where said mating openi ng
is covered by sAidvamtagereshothe cprer Wheetosedi i EHiTh e, 4280 e muficientiyached to
sai d connector, conprising a flat plate portion having a |arger area than
sai d nmat i miniapefizedy tThe coved is rof sblllargd O0Rerc ev@pated erithathengompetirng; a

| ocki ng arm extendi ng out of said flat plate portion to be engaged with

sai d | ockHB@eP thdBover afEhe bRAlkdetirabiH fefeaBSd frofX tRNEb B! sihéOtheand
vertically along said flat plate portion and having a curved edge at the

upper - si dg.tL (edeRfrc ot hrB09 2B d}BfoRe! 'ehftfo i iprbidBtid Q¥ the Shlend HRIGH |
wherei n said engagli ng surface extends to abut agal nst an opposite inner
surface o it d LN . fi Sid | cl ose
to an ope{r%{)ﬁr)lo% aggﬁltéa%o‘?‘ﬁjggq lé&ngfeit%g {))%gei%i (?leténégn agdg{gc%ﬁcﬁo %%ésl I Ol’(li Jrls glgbc ed away
fromsaid enin e. Preferab i d ctor cover fur.ther. conprises
engagi nlg %@‘gfilﬁ?gl ’?ﬂgﬁg"%nglé@@aﬂ{/ﬁ rﬁ@n %n‘@arbﬁéﬁlv egr?]%hg‘%]ﬁplaf%etme)r :’3.|

novenent of said_ connector cover attached to sajd connector. Preferably,
sai d | ockTatgntasthiosse; diqmevanile tfowemlﬁ%wehtaielﬁaaﬁee BRAAInathe qomen
extends back toward said flat plate portion via a U-shaped portion to be
ended i n bh#e tpike qorreptlyfalignediwithathe gpanecterorausing byathe insfallar inerdpntp

proj ection thereon to be engaged with said | ocking portion. Preferably,
sai d | ockattgchaitm Wasreforea itgerguivied triu¢thbabos ailtirtlerkione theajorext maghti be t he
vicinity of a leading end of said | ocking arm and adapted to be engaged
with a pouhdedirably selessednfremn sdifd foafifed®br bicd aSpaieipnodf thai Mckiap gain wé dt h.
Preferably, said connector cover further conprises supplenental walls
proj ecti ngrofidcBdl Sdtiwdhirll at plate portion to extend in the height at both
sides of sald | ocking arm and adapted to be engaged with said one inner

surface at a POphdiRleCLAS PurbleSl thil Alo i & BO'Y:bARe L AnsRLHLCKI N

proj ecti on when sai onnector cover Is attached to sald connector.

Pref er abl Xoﬁm%@tiog chgﬁr' whigh i9BS b ﬂgﬁtlgiéxg f %%cg&rgwltﬁ é%@%ﬂr ﬁ%geg?e%éﬁlﬁ'ad?”ds of

a pair of "horrzon |'y spaced ver rojecting-ou sard flat

pl ate poriion d extending in,the height directjon., Preferabl .sai d
Bngagi g 511 dhde PREFIRTS T Sraprie coBi bRt atsaL B coomdd B o g
verti cal {qILs and said flat plate portion. 17 July 2002 Preferably, a pair

of projec IR 98 y2%mal | er projecting size than said | ocking projection

and being | ocated at said both sides close to said | eading end of
(Means to Solve the Problem)

This invention provides a connector cover to be attached to a connector
having a substantially rectangular mating opening for receiving a mating
connector and a locking portion located on one inner surface of said mating
opening for locking said mating connector, where said mating opening is covered
by said connector cover when said connector cover is attached to said connector,

comprising a flat plate portion having a larger area than said mating opening to



said {ocking armare provided to be engaged wth said portion of said one

i nner surface of said mating opening. (Enbodi nent of I|Invention) A

pr ef erabl e enbodi ment of connector cover according to this invention wll
be explained hereinafter with reference to attached draw ng@. i gwﬁe lis a
perspecti ve view showi ng a connector ceder according to thi ‘{"rW/ on
together with a connector. A connector cover 10 is adapted to be attached

to a substantially rectangul ar ting opening 101 of .a_.connector. 100. The
connect or C408 s el GRGEPE 70!0he PR oo ot i SFOPRRGBRIR daitPy
securing th&ge® Wik chiaNockBy dodtich, RadalpaRbf dallo¢RR eRhENg B&ttfro'irﬁl@mﬂ\)ertic-ﬁhlg
connect or 10(% is attached to the panel such that the mating opening 101 can

be accessélpngrsaid it Rlplgerortinrosich haring peniveg 948 b dhg PRI esidsathereof ¥hd apat i ng
openi ng 19&gd§rﬁ1§%&1ﬁ£é Xt HRVSHETIRY teRBr:CORNER LsRid e?%@h% %Qrfeﬁ:%t&géﬁtﬁﬂit(;s h&icet o-

However, in er to connect a mating connector own) t
connect or agdigst an hppasiaimset srfacooppositedoisaidimice agfde bt lomst nhafirstipésitipnapesai ng

101. Figure_.1l shows ir.of diffe t tin roj.ection structures .170,
180 to bo el SRUNE R Bl el nERT KR LR R RS Bl b TR0
used to popémeg edghese structures 170, 180. Figure 2 shows a detail ed
structure of the connector cover, where (a) is a plan view, (b) is a front

view, (c) is a side view, (d) is a cross section view along the line DD in
(a).  -5- 17 PidfraBROshid\cOMBOBE t&er GRURF cdBprilas eﬁgeﬂcgin%t oblicHs &o e rehpaped 20
for coveri n%est he mati1 ng opening 101 of the caonnector opo. One surface or an
i nner sur kesahmaging opening e siapdaterab groypyent ad spid coBNgsEor feavE itaehivd el stife

mat i ng opggﬁlﬁgw;ml, whil e the opposite surface or outer surface 22 is to be
faced outward. A plurality of projecting structures can be seen on one
surface 21, which will be explained hereinafter. On the other hand, the

opposite surfa i.ngl. . ral. [l t i.bs . ribs
23 nake it eas ?gerfg%%&f galrlbl gﬁacll%s ? %‘iﬂ P g&r,é{% agr% Ego e%?lﬁ eﬂé d{rlléﬁgé)togtfonc%%ﬁl%ﬂo by
hi s or heextendsgeaclk tosaed saith@ati pistt pbitien vid 4 Beshapduepoctioneto bkGntal inttke cioimitgct or
100. 1t of said flat plate portion, and has a locking projection thereon to be engaged with said locking

portion.

Preferably, said locking arm has a larger width than said locking projection in the
vicinity of a leading end of said locking arm and adapted to be engaged with a portion of said

inner surface at both sides of said larger width.

Preferably, said connector cover further comprises supplemental walls projecting
from said flat plate portion to extend in the height at both sides of said locking arm and
adapted to be engaged with said ene inner surface at a position closer to said flat plate portion

than said locking projection when said connector cover is attached to said connector.
Preferably, said at least one engaging surface is formed at bottom ends of a pair of
horizontally spaced vertical walls projecting out of said flat plate portion and extending in the

height direction.

Preferably, said engaging portions include a pair of ribs coupled with both



- is also notable that a curved snooth surface 25 is forned along a total
 ength of the opening edges of opposite surface 22 of the flat plate
portion 20. A flat plate portion 20 has a recess 26 at a top edge 24a
thereof. A locking arm50 is forned corresponding to this rﬁc‘f‘ﬁﬁ g@z The
| ocking arm 50 projects out of one s#rface 21 of the flat plate 3 . The

| ocking arm 50 has an extending. base 59, .a U-shaped portion 55 and an
ext endi ngOfWéF‘%YQ}'ﬁmS]GW%%%F%}S%@é@%P@“ﬂ%rd the flat plate portion 20 at
a higher position. Therefore, a free end b 1 of the |ocking arm50 is
faci ng toward aPrsfereblyz nadn ef projretiopy baingr seeller mrejeghioe szerthantsell at a
copl anar surface with respect to one surface 21. It is also notable that
t he | ocki logkiagmrbjecticn and beingdockted atisaidfbotiheides zlesato sdidilegsling enghof t i on
20. Furthernore, as shown in Figure 2, a pair of upwardly projecting

proj ect i ogifid Jeckanie afar4¥e provided &o e Cdrigapyd @fith fd fpoeoebflsaid ok inher | ocki ng
arm 50. The projections 52 are spaced in the width direction. The | ocking

arm 60 al §@fidaQr¥s@Smakist Bgefing 0CKi Nng projection 63 projecting upward at a
position spaced fromthe fee end 51 at the center position in the w dth.

The | ocki ] j .has | arger projecting size than the projections
52. 6 %Qﬁkgﬁég%v‘?ﬁ%g@ocki ng projection 63 is utilized as | ocking

means for | ocki t he .gonnect.or cover 10 onto a i i 101 of the
connect or 100. gﬁ’éefé&tfi? SERoAiment ?F(;?lonﬁcﬁ?ésco‘éerl %%éf({]nlgg %ﬁgﬁﬁﬂnglrv e%zlmhavi ng a
surface whi is.slightly apgled,wth respe 0 tap surface of the

ext endi ngWH'gF‘E F’S?Jraﬁ’ﬁgq‘?ﬁénﬁﬁg&w&& rﬁ%%?%ﬁ&@ﬁé%ge%a?@ﬁ%‘f’her -angl ed surface
57 at the opposite side of the |ocking shoulder 54. On the other hand, each
of the proj ectiEmtr«sélqﬁ@pt@é@t%wmq%ew%aﬁawc@rcemﬁaqeeréﬁ%w'&Hendi ng
fromthe free end 51, a top end 62 and a shoul der 63 facing opposite to the
| ocki ng sinmvehtlen tagéther wible alconigatier. pr oj ecti on 53. The shoul der 63 is
configured to have an acute angle with respect to the top surface of the
ext endi ng por t i Ancdmectdr garebelOnde nmddpeed aor bofatpachiedcta ansulbtabidgliynes
narrower as it is spaced tomthe free end 51. A pair of first walls 70 are

pr oj ect edrdct MHpuldre miabin@l opering? 301 T 0torireetdr| B00. PIThk &onAEdtbON0@ hak ext end
in the height close to both side edges 24b of the flat plate
flange 110. The flange 110 is used for mechanically securing the connector 100 to
a panel of an apparatus (not shown). The connector 100 is attached to the panel
such that the mating opening 101 can be accessed from outside through an
opening formed in the panel. The mating opening 101 is usually covered by the
connector cover 10 attached thereto. However, in order to connect a mating
connector (not shown) to this connector 100, the connector cover 10 is released
from the mating opening 101. Figure 1 shows a pair of different mating
projection structures 170, 180 to be mated with a mating connector. Namely, the
connector cover 10 is used to protect these structures 170, 180.
Figure 2 shows a detailed structure of the connector cover, where (a) is a

plan view, (b) is a front view, (c) is a side view, (d) is a cross section view along the

line D-D in (a).



portion 20. The first wall 70 includes a flat bottom engagi ng surface 71,
straight |eading end 72 extending in the height, and a curved edge portion
73 located at the upper side of the |leading end 72. An outer side surface
74 of each first wall 70 has a horizcwﬁgy ly extending rib qg‘hn25 bf al so
coupled with the flat plate portion 20." The rib 75 | ocates cl0S 90 t he
border between the straight |eading end 72 and a curved edge_ portion 73,
and terninates Atcoppecteméven 10 hasq fat platqpartion 39 fopeqvering the mating
connector cover 10 are adapted to be received in the side channels 102 of
t he conneenesing 301 € the eingaetor 1P0haOne gurfateasr swinner eurface hiof the Bat The
connector cover 10 further conprises second walls 80. The second walls 80
| ocat es aplap® pbrtiinde® iscistls fdeedfovidid the aldtiig epemingd16) dvhilsibdeppbsitdie pai r
of first walls 70. Each of the second walls 80 has relatively small height

conpar ed gurfdfcel 9 YubOdurkel 22 if ith Yo BREA olfwarl)d A PGREREE bP p%}lé&'inséo heA Lop

sides of free end 51 and the extending base 59 of the |ocking arm

end of th Ofes i ; : ) | or
curved co?cﬁg(r?c%gor t :Q%éné 88€§9 O:H?) ﬁegug@ééoéﬁgﬁlghﬁ‘ quﬂtﬂkgtg g?]%éleg?%?%%? ﬁ%llg gjnze of

t he secon I hch is .deter.m . |_e .be n 41 pl ate
por t1 on_ ogheniiter Tl brpRa EhERNE ity oAU D B A0 AF by B
projecting,size of the first wall 70. Figure i Cross, secti o, Vi ew
ot ng. aBEEb S kR dp Sy ioefiE Wachunf B SRR e ol
Figure 4 js a cross section viewsimlar to the Figure 3, show ng cover
attached P arherduigsecvgen the wﬁ@fes gttach t@? geeerslicto; the conpsgtar 10; a?t to
Figure 3, showing an alternative cover attqchnentm?reparin stage. In these
figures) isrdscentablettbatie eunryed soisotinsurfice 26pe foxmedalingra totaldergthef thee
connector cover 10 wll be explained hereinafter. At the first stage, the
connect or oonieg eddesiof oppasifiel syrfalce @R efithedldthpdategtortign 8@eni ng 101 in the

connector 100. Then the connector cover 10 is pushed toward the mating

openi ng 101 sucAh flaiplaté pertidd 20 had @l réces0r@latvbtdpedgd R480harséE. | Adddkige ar m 50
are received in the mating opening 101. Thereby the first walls 70 are

i nserted 4hh@oSs BEnfelRBABLSonHI: fSthexRleads¥ed  gie Ystki mh 60 lpkdjectRbat ection
63 of the locking arm50 is engaged with | ocking shoulder 130 fornmed on a
top side ,fone surface 21 of the flat plate 20. The locking arm 50 has an extending base
59, a U-shaped portion 55 and an extending portion 56 extending backward
toward the flat plate portion 20 at a higher position. Therefore, a free end 51 of
the locking arm 50 is facing toward a space 27 determined by the recess 26 and
terminated at a coplanar surface with respect to one surface 21. It is also notable
that the locking arm 60 is not extended out of the size of flat plate portion 20.
Furthermore, as shown in Figure 2, a pair of upwardly projecting
projections 52 are formed in the vicinity of the free end §1 of the locking arm 50.
The projections 562 are spaced in the width direction. The locking arm 50 also
includes a single locking projection 63 projecting upward at a position spaced from

the free end 51 at the center position in the width. The locking projection 53 has

larger projecting size than the projections 52.



i nner 'surface 151, thereby the connector cover 10 is kept on the connector
100, as shown in Figure 4. It ie notable that at the initial alignnent
stage for attaching the connector cover 10, the cover 10 can be oriented
toward various directions as shown in Flgure 3 or 6. The copn over

is noved fromvarious preparlng stages of various orlentatlons

shown in Flgure 3 or to a single |ockin p05|t|on 17 July 2002 _g_
shown in Fi gurelRe Né‘h%g?mlﬁt’t“?‘b{iﬁo‘ﬁ hat leckineg: sieaee oy lecking thd can be
easily inserted into the mating opening 101, even when the flat ate
portion 2@nnectongpead I0honfes meﬂng@pgmngrlﬁnﬁlthe aerpestar109er ié‘hﬁmqimar |y
oriented at the initial preparing stage. If flat plate portion 20 of the
connect or pwiaction i3 has atgkad shvuwlderdidhavieg n duafage vdiich & diphtlyoamgléedh Fi gure
3, the bottom engaging surface 71 is firstly engaged with the bottom

openi ng e@dgh rkofecdito hep Hakiabd oPRRNéxENdIRE poftiasé. hereoRaEaE Projeetist 10 is
rotated toward the direction of ARRONA shown in Figure 3 wth the surface

71 being &4 hgs QHo&xQPaHQEHQH}EQeQ@ 40the o%&,oslt@mtit BPtheIbALRe shAAK Y. ar M bO i's

deflected, and then the [ocking projection 53 rises over the engaging wall

115 of the CO””@ﬁgﬂgi %Q&}gaq}é’%a&%#flﬂ nIW !%QPLR&EQ 1&&%§£§ﬁ%%$9urfl&e angl ed

surfaces 76 of ormed sur ace Irrst walls 70
gui des th ertlo of t t oV, 0,b qg§|de
openi ng. ci TRl Pitehife RaRI0 Bhe i L fierlerit B G0l s Phufide
channel s 2 SO that th ver j ved |nto the ting
openi ng 1FNECAPRISER ooy ﬂ%f?fbﬂ 'fw‘tslﬂ%t"% QJ {heafoe  PTUSFLOD 8% The
perpendi cularly oriented or has slightly angled orientation, as shown in
Fi gure 5)showdderfitriesenficussdde hage py aguterangle Fith tespest to thantepisvgfaspehi ng 101
in the direction shown by ARRONB, though it m ght be slightly rotated
during t hehe wstendirltgnporﬁwan56.heAlgaokb¢tgrean rbhéOpdis ofl@frbjectiens &2 detdmmed ocki ng
proj ection 53 goes over the engaging wall 115 to be | ocked by the | ocking
shoul der Ad@@owdhas frighkgtted drdna Clesfroé ehd61r 1 bs 76 al so guide the insertion
of the connector cover 10. As shown above) the connector cover 10 is |ocked
at a single | ockipagr of first walls 70 are projected from the inner surface 21 of the flat

plate portion 20 to extend in the height close to both side edges 24b of the flat plate

portion 20. The first wall 70 includes a flat bottom engaging surface 71, straight

leading end 72 extending in the height, and a curved edge portion 73 located at the

upper side of the leading end 72. An outer side surface 74 of each first wall 70 has

a horizontally extending rib 75 that is also coupled with the flat plate portion 20.

The rib 75 locates close to the border between the straight leading end 72 and a

curved edge portion 73, and terminates at the angled surface 76. The first walls

70 of the connector cover 10 are adapted to be received in the side channels 102 of

the connector 100 (see Figure 1) having relatively low height size.

The connector cover 10 further comprises second walls 80. The second

walls 80 locates at both sides outside of the locking arm 50 and inside of the pair of

first walls 70. Each of the second walls 80 has relatively small height compared



position that is shown in Figure 4. \Wen the cover 10 is kept at the

| ocki ng 17 July 2002 g _ position, the | ocking projection 53 is engaged
wi th the | ocking shoul der 130 as expl ai ned above, and the projections 52
abut the engaging wall 115 inside the mating opening 101, ﬁfp thﬁoggttom
engaging surfaces ? 1 of the first walds 70 abut the botto Y rface
118 inside the mating opening 101 in the desired length away fromthe fl at
pl at e por ta the 26t waill 70s andletesd tolvaver the sideslof firge ndh53.0angy the | ectbendine
connector cover 10 with downward biasing force such that the cover 10 is
secur el y badeaiNefitteniottiag aamnsBEt o tdénd bf theSscabrmbwalit8bhss 4 hatizdidtal t op

hori zontal surface 81 can atop upward novenent of the connector cover 10 by

cooper at i figefidet 1, lhd L£LABAGH 38 cWBeld chifer pbriibASL. t It RIAMLAStablREhhOEkd Ng arm
50 from being damaged. In addition, it is also notable that the connector

cover 10 bfoj&%&w& thb QBN W1 BB WAl [6frn el BG flzghgﬁlﬂ)et%%ﬁ thd ON,

since the ribs 75 locate close to the side surfaces : expl ai ned

above, [ ghe pAIRYeloh 18 aAd'S BERNEAEN 5 U SLiat Dl ooligh o alliers pAnCCt o

100, since e ctor cover vantageous

prevented _and the.l ogkin roj ion 53 of the locking arm50 is
effective??”%ﬁﬁﬁﬁ@@‘&#@ﬁ%fﬁ@mhggéing shoul der 130. In addition, because the
free end 51 of the | ocking arm 5Q does not extend over the flat plate
portion 20) usuBieuye i3 iscKFSe §8eb1on viess Bl Wing it eNeE; aftac dFropEINg
undesirabl e rel ease of the connector cover 10 is prevented. A special tool
(not showstpee orissearet gelepeddestareg Figure drinactross eqstion view simiax othe s
inserted into the space 27 to be engaged with the | ocking arm 50 such that
t he | ocki Riguae 3, Bhowimgdetdvee intichchal tetleasmnetior.erifjggentid aloedsasectisne

| ocki ng projection 53 and the | ocking shoul der 130. The operator can

act uat e thiewsflilar o Rigthes 8 sHomengan aREriadive @beasttdchfead preparide stapeer 10

fromthe connector 100. -10- 17 July 2002

In these figures, the contacts are not shown.

The operation for attaching the connector cover 10 will be explained
hereinafter. At the first stage, the connector cover 10 is roughly aligned to the

‘

mating opening 101 in the connector 100. Then the connector cover 10 is pushed
toward the mating opening 101 such that the first and second walls 70, 80 and
locking arm 50 are received in the mating opening 101. Thereby the first walls 70
are inserted into side channels 102 as explained above. The locking projection 53
of the locking arm 50 is engaged with locking shoulder 130 formed on a top side
inner surface 151, thereby the connector cover 10 is kept on the connector 100, as
shown in Figure 4.

It is notable that at the initial alignment stage for attaching the connector
cover 10, the cover 10 can be oriented toward various directions as shown in

Figure 3 or 6. The connector cover 10 is moved from various preparing stages of

various orientations such as shown in Figure 3 or  to a single locking position



Espectally the shoul der 63 of the projections 52 can be engaged with the
tool, thereby the connector cover 10 can be pulled out of the mating
openi ng 101 of the connector 100. The angl ed surfaces 61 of the pair of
projections 52 make it easier to insert the tool. The connqgaﬂﬁ Ea&gr 10 is
. rotated toward the rotation direction A" opposite to the direc Y &R (see
Figure 3), while the connector cover 10 is pulled out of the connector 100
by act uat shgvi beFiguot 4. shamelhat istriogalle vlat the comnastoradvénr KheanHe dastki ng
position shown in Figure 4 to the rel eased position shown in Figure 3. The
engagemnmenindsefedantd the engngnepeiing\dbd 1, etdd whisd thé Aasplenportiahl29 i8anglkdt he
connector cover 10 for preventing the damage of the | ocking arm60 i"

rel eased YWiédirddi8rgdddBrh AN o APN SFGREpdriAiduARRMe il ot AHE Initid) %ﬂégmaﬁgr it is

not abl e that the engagenent between the curved edge portions 73 of the
first malg%%ZO and the top side shoulders 112 in the mating opening 101 can

st op upward-novenent of the connector cover 10. Therefore the danage of the

| ocki ng arm 5G i dvant ageous evented even i.n this:transition,.stage.
re expiai ned_abbAR VAL BERRECHY P B ERnEGoL eRr 4 b Nept A D itk

enbodi nent can be oriented_fo variou irectiaqns en jt.is in an initia

at t achmenﬁargﬁ apgleiasghraiip; aﬁ#eﬁqé*e%%?%? SHEHR N *eﬁsfé‘égmse ttach

t he connector cover 10 onto the connector 100. On the other hand, the cover
10 can notwitetherhpston apaning edgeatQ&pfithe mating epspineclQy  Mhgn the pranegtogpeci al
tool is necessary to release the cover 10 fromthe connector 100. However,
advant ageoosiryl0t iseotased tovigrdcthe directiapiof ARRDWaA ebown dmFiidgure dowitbdher 100
when the tool is used. It is obvious that sone nodifications can be nade by

an arti sasurthéd?nbéing sid opehebottbm ddzed68: Antherfiriabstageploclkixng mphei0 ishe
cover also can be applied to an 17 July 2002 -1loptical connector though

above enbgdfismed, sSiBOVentheClo8iEihE ipzaiecti®i B8 Giddb ove \thdiagalg WAl 1agryTect or
cover according to the present invention is characterized by conprising a

flat plat enPQlddeLidr18Yt68e ook With REEResRBMdEr T80.| MEhePRRMDEERE q8ET L hE
mati ng opening, a |ocking armextending out of the flat plate portion to be
of the ribs 75 formed along outer surface of the first walls 70 guides the insertion
of the connector cover 10 by cooperating with side opening edges 109 in the
channels 102 and ‘side surfaces 122 in the channels 102 so that the cover 10 is
smoothly received into the mating opening 101.
On the other hand, if the flat plate portion 20 is perpendicularly oriented
or has slightly angled orientation, as shown in Figure 5, the connector cover 10 is
mainly slid into the mating opening 101 in the direction shown by ARROW B,
though it might be slightly rotated during the insertion. Then the locking arm 50
is deflected and the locking projection 53 goes over the engaging wall 115 to be
locked by the locking shoulder 130. The angled surfaces of the ribs 75 also guide
the insertion of the connector cover 10.

As shown above, the connector cover 10 is locked at a single locking

position that is shown in Figure 4. When the cover 10 is kept at the locking



engaged with a |l ocking portion, and at |east one engaging surface to be
abut agai nst an opposite inner surface opposite to one inner surface at

| east at a first position close to an edge of the mating opening and a
second position spaced away fromthe edge. Therefore, the be
easily attached to a connector by theginstaller, since the cove¥ can be
oriented to various directions in the“initial preparing stage. In addition,
t he cover pestionetheulockipe kpiecion Hiiciscangaged with thedldckingss daa‘ntliﬂsiaﬂ! ably

rel eased. 17 July 2002 -12 Brief Description of Drawi ngs (Figure 1)

Per spect i geplained sHoowy aad ahe pasiecticars §Dvbut dluc enghgige twall 015 ingide the on
together with a connector. (Figure 2) Drawings show ng the detail structure

of the cORRRGEVPeAMECIO], #h&EIR Kittorh EnBagth@Burfh@¥) 10Pthd HrsBwialleh abueW) (c)
is a side view, (d) is a cross section view along the line DD in (a)

(Figure 3in/pgitds %n&&cédrﬁal&eWﬁS%@@%&&aﬁn&%@&n@t1%%%%@@95&&1’%&%&9 stage

or a cover released st age. (FI gure 4 CrosS section vi ew simlar to

Figure 3, oW OuLN GAYE! %o%@_ga&edu ns BreSRAPAR Blkiok ELAH0G8)iad0 0t et

Cross sec Vi EW S m oW n cover

s achman, pr o r?qo%%f‘%ﬁaw{&%”'v%ﬁdéaawas fere”fh Wﬁé‘%ﬁ W& cct i on

71 engagi ng surface (bottom surface) 75 engagi portion (ri - 17
July 2002ssurelysptainehen fhepgmmector d8Qg Ikdp P}ﬂof@g‘il&%r‘ih%fctthﬁrtoliélpnﬁ%tﬁhg
openi ng

surface 81 can stop upward movement of the connector cover 10 by cooperating
with the engaging wall 115 in order to prevent the locking arm 50 from being
damaged. In addition, it is also notable that the connector cover 10 is prevented
from being moved freely in the lateral direction, since the ribs 76 locate close to the
side surfaces 122.

As explained above, it is assured that the connector cover 10 is kept on the
connector 100, since the movement of the connector cover 10 is advantageously
prevented and the locking projection 63 of the locking arm 650 is effectively
engaged with the locking shoulder 130. In addition, because the free end 61 of
the locking arm 50 does not extend over the flat plate portion 20, usually it cannot
be accessed from outside. Therefore undesirable release of the connector cover 10
is prevented.

A special tool (not shpwn) is used for releasing the connector cover 10.
The tool is inserted into the space 27 to be engaged with the locking arm 50 such
that the locking arm 50 is deflected to release the engagement between the locking
projection 563 and the locking shoulder 130. The operator can actuate the toolin a

desirable manner to release the connector cover 10 from the connector 100.



118 opposite inner surface (bottominner surface) 130 | ocking portion

(1l ocki ng shoul der) 151 one inner surface (top inner surface) - 14 - "t7
July 2002 CLAIMS: 1 ) A connector cover to be attached to a connector
having a substantially rectangul ar nating opening for recei_'\#i Qoéryti ng
connector and a | ocking portion | ocatefhon one inner surface of’salrd mating
openi ng for | ocki ai d,maj i n onnect or, ere.said matin ening is
cover ed b‘@%&}%&ﬂ%@&‘g ercéélé’? t&ﬁé’i’i"@%ﬁ“ﬁ‘sc%gﬁﬁ?:tb&re%\% W@‘ Eﬁ? g?:(ﬂed to
sai d connector, conprising: a flat plate portion having a |arger area than
sai d mat i thgrehyeberrgnpectengever dQican bamudlgd opt af thy; matméenwggalsh%kheendi ng
out of said flat plate portion to be engaged with said | ocking portion;,
and a paiconogctenll08. cBlhangled naifages@ltofthopaizofpraedtionalbRymaliedhgasien d f | at
pl ate portion and having a curved edge at the upper side thereof and an
engagi ng teuhbatehatod.heThoOvsinesiod @otdral0ae rotatdibtosiand $he otatigadinactiaur f ace
extends to abut against an opposite inner surface opposite to said inner

surface aA'dppasite & tid dirédtionRD el FRfure|3)SEhlOt IR coRBEEbNEREI0 i®puBa d
mat i ng openi ng and a second position spaced away from sai d openi ng edge. 2)

The connegiiQlr thO¥snelor Clb@ib?‘altua‘ﬁ%%rtﬁie @ooi,adg@h f%ItQéh‘brl%_tchercl@}&E Imdvid &S

conprises an engaging portion to be engaged wi said mating opening to

t | at I . of ' t : f

o} 9P o o AE o R0 o SRS Wi ol SORRSRREuRYE" ©

portion and th ext ends b% k, toward said. flat%{ﬂgtﬁgggﬁrti on viaa]_E U shaped
n

portion to be ehfeBR§aEeMmeRt PetweRn hesneaging ¥2 % 8¢ng ¥ has
-15- 17 Ju]y 2002 a | ocki na projection thereon to Pe engaged with said
i ocki ng pRirtheospongstorirover, AAder preveniie Bre dampgs of thed? a5 b0 & ki ng
armhas a larger width than said | ocking projection in the vicinity of a
| eadi ng eredpased sehite the kptadionr mosemientd bp reldageothse cesegalfed Hgweayen ibés t i on of
said one inner surface at both sides of said |arger width. 5) The connector
cover of mdtablmtBat thessrgiagemantbatoree thocurved edgd portines 73 ofjhe ifgstswalls
suppl emental walls projecting fromsaid flat plate portion to extend in
70 and the top side shoulders 112 in the mating opening 101 can stop upward
movement of the connector cover 10. Therefore the damage of the locking arm 50
is advantageously prevented even in this transition stage.

As explained above, the connector cover 10 according to the present,
embodiment can be oriented to various directions when it is in an initial
attachment preparing position. Therefore, the installer can easily attach the
connector cover 10 onto the connector 100. On the other hand, the cover 10 can
not be undesirably released from the connector 100, since a special tool is
necessary to release the cover 10 from the connector 100. However,
advantageously the cover 10 can be easily released from the connector 100 when
the tool is used.

It is obvious that some modifications can be made by an artisan within the

scope of the present invention. For example, the cover also can be applied to an



the height at both sides of said |ocking armand adapted to be engaged with
said one inner surface at a position closer to said flat plate portion than
sai d | ocki ng projection when said connector cover is attached to said
connector. .A A Ah _.AF.AAAAU_.AA A . AAY.A.As( " Gl]r}afl
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(Figure 2)

Drawings showing the detail structure of the connector cover, where (a) is a plan

view, (b) is a front view, (c) is a side view, (d) is a cross section view along the line

D-Din (a)

(Figure 3)

A cross section view showing a cover attachment preparing stage or a cover

released stage.

(Figure 4)

A cross section view similar to Figure 3, showing the cover attached to the

connector.

(Figure 5)

Another cross section view similar to Figure 3, showing an alternative of a cover

attachment preparing stage.

(Description of Reference Numerals)

10  connector cover

20 flat plate portion

50 locking arm

53 locking projection

71 engaging surface (bottom surface)

75 engaging portion (rib)
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a flat plate portion having a larger area than said mating opening to cover said mating
opening;

a locking arm extending out of said flat plate portion to be engaged with said locking
portion;, and

a pair of walls each extending out from and vertically along said flat plate portion and
having a curved edge at the upper side thereof and an engaging surface at the lower side
thereof;

wherein said engaging surface extends to abut against an opposite inner surface
opposite to said inner surface at least at a first position close to an opening edge of said

mating opening and a second position spaced away from said opening edge.

2) The connector cover of claim 1, wherein said connector cover further comprises an
engaging portion to be engaged with said mating opening to stop lateral movement of said

connector cover.

3) The connector cover of claim 1, wherein said locking arm projects away from said
flat plate portion and then extends back toward said flat plate portion via a U-shaped portion
to be ended in the vicinity of said flat plate portion, and has
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projection when said connector cover is attached to said connector.



