“ije3egd| b6TBF! f LOCK RELEASE MECHANI SM USI NG PULL- TAB AND CONNECTOR
HAVI NG THE LOCK RELEASE MECHANI SM Background of the I|Invent |”mumwwm ent
invention relates to a |lock rel ease nechanismfor noving a mmm’mﬁ
mechani sm engagi ng with a counterpart nmenber to release the enggggenent wth
the counterpart nmenber. This | ock rel ease nmechanismis suitable for use in
connectors of various types. For exanple, there has been ava’m[mm
connector having a | ock mechani smfor retaining a connected Wlm”m
counterpart connector. In the connector of this type, the |ock rggpani sm
engages with the counterpart connector uwn coupl i ng therebetween, thereby
to inhibit the rel ease fromeach other. en rel easi ng the connection

t her ebet ween, the | ock nechanismis noved thrOllJ\&g an operation by fingers

or the like to rel eds@CHKRBELRHSF-MEGHANIIMIUSINGS biLdr PABANBNnect or. W th

thi s arrangenent, tor can be _easi|y_ de hed _from the counterpart
connector. Recentl &%hié%@%ﬁ@&%ﬁﬁ%ﬁ%bégg @5%@'@&& |y

i npl enented with respect to conponents such as connectors, and vari ous

devi ces. Wien the high density assenbling is carried out, conponents are

di sposed near a |l ock mechanismso that it is sonmetines difficult to
directly operate the | ock nechanismusing fingers. In addition) there has
al so been a problg&&wﬁg@hﬁ?ﬂay abut agai nst conponents rat her
than the | ock mechani'smupon trying to operate the | ock nechani sm thereby
to accidental |y cHgprédeprif@tion rélagseiot@ R MeRESe mechahiy®h forlAsviagen a
further problemthat, if a detaching mechanismor an operating portron is
provi ded onndvebledpek nwohanisin ehgagingevith g coanteepartreEnvizertpackeass theequi r ed
therefor, which is not suitable for the high density assenbling. Summary of
t he | nventi ehgagament wiethe countarpashmentbest This lpeleraigase meehaniam iso
provide a | ock release nmechani smthat  has been remarkably inproved in | ock
rel ease opeféitatie fone iB GORBAEIOR) Ot ¥RNQHSIPA®nsi ty assenbling of conponents
or devices. It is_another, object of the present invention.to prqvide a
Connect or wi th a TaLeatipiendieFs hef heel o Ajn Bk comii g bt “a her
obj ects of j I ] ‘ L ption
procecds. | ATESARREFRY reflffily sXbntiebled GaRGA atunfppEoNABR0L D' i

provi ded a {RCiAMRICEHT tHBHI5E) tREIdK mEBhAASIN EhadieS WIREPBRIYurtérblra
counterpart nmenber by noving a novabl e [ock mechani sm engaging wth the
count er par t commarsor, updrecouplingrihbrsbetwees, thoreby to dntibit sheel@agedromtedeh
connected to the | ock mechanism wherein the |ock mechanismis noved by a
force pul | i atherheWhenl rete@ising theraampection tHerebetwees, theglage meachanisnt is he
counterpart nmenber. According to another aspect of the present invention,
there is praavgedhwpugban ereratier biydingsrs arthedikerteIrelgasadharngagripeient with

?EE‘)EBLﬁ{ 2?\%@%&3?}%@%&&&‘8@% eWﬁ@%iﬁe&r%ﬁépE}’ﬁ%ﬁ%iﬁ%pﬁ@gﬁ%ﬂBPY“L %B in
; Wf? | ock. ﬁFFE%‘M e BoBNMR R TFIRER BB o S“nivéﬁ”ﬁiciﬁnpéﬁeﬁh S of
a torce puliing th%c%g'ﬂ tﬁé‘ﬁigh@ﬁfsﬁ%ﬁg;&@m‘bﬁh%ﬁé@ b%Qtﬁr??ﬁ%f%@gﬁ{ﬂeMbﬁ@d.t €

counterpart nenber. ordin to an er aspect o I nvention,
there is praithdespeérttosorponentddutth £06BNetSrspandNassidelosy. f\When

connecting to a counterpart connector, a nechanismconnected to the

connect or btyhigbhdessiyngssembilindistdagried out, components are disposed near a
lock mechanism so that it is sometimes difficult to directly operate the lock
mechanism using fingers. In addition, there has also been a problem that the
fingers may abut against components rather than the lock mechanism upon
trying to operate the lock mechanism, thereby to accidentally cause breakage of

those components.



‘3 counterpart connector, the mechanismserving as the |ock mechani sm

descri bed above, and the above-nentioned |ock rel ease nmechanism Fig. 1A is
a plan view showi ng a schematic structure of a connector provided with a

| ock rel ease nechani smaccording to a first enbodi ment of the present
invention; Fig. 1 Bis a plan view showijig a concrete structure of the
connector shown in Fig. 1 A, Fig. 2 is a plan view show ng a schematic
structure of only the main part of a connector provided with a |ock rel ease
nmechani sm accor diTere hiag eepanfliriiek peosTent thef, it d detichigvhethamsisii armen Fi g.
3Ais a perspective view for explaining a first nodification; Fig. 3Bis a
per spect i veoparatnd portiexyis arovided an dlee apgenside fof tizd assemiblygan éxcessive
perspective view showi ng a connector provided with a | ock rel ease nmechani sm
accor di ng tspagetisirequiretbiberefenwhich ishwotmuitabletfor theghigh slensiy eagembling. a
counterpart connector in a non-connected state; Fig. 5 is a perspective

Vi ew show ng t he JRARW saliNa- 'ounterpart connector of Fig. 4 in a

connect ed st at e; 6 |s an | an Vi ew ow n nly the nain part
of the connect or Igﬁ%rqfﬂrqﬁr@o pfaopt%e ppresent mventi%n to prgwge aylo P

release mechanism that has been remarkably improved in lock release

operation, while ensuring the high density assembling of components or devices.

It is another object of the present invention to provide a connector with
a lock having the foregoing lock release mechanism.

Other objects of the present invention will become clear as the
description proceeds.

According to one aspect of the present invention, there is provided a
lock release mechanism for releasing an engagement with a counterpart
member by moving a movable lock mechanism engaging with the counterpart
member, the lock release mechanism comprising a pull-tab connected to the
lock mechanism, wherein the lock mechanism is moved by a force pulling the
pull-tab, thereby to release the engagement with the counterpart member.

According to another aspect of the present invention, there is provided
a lock release mechanism for releasing an engagement with a counterpart
member by moving two movable lock mechanisms engaging with the
counterpart member, the lock release mechanism comprising a pull-tab in the
form of a flexible elongate member having both ends connected to the two lock
mechanisms, wherein the lock mechanisms are moved by components of a
force pulling the pull-tab, thereby to release the engagement with the
counterpart member.

According to another aspect of the present invention, there is provided
a connector which comprises a connector body for connecting to a counterpart

connector, a mechanism connected to the connector body for engaging with the



'"Fig. 7A is an enlarged perspective view showing only the main part of the
connector shown in Fig. 4; Fig. 7B is an enlarged perspective view show ng
an internal structure of the same nain part of the connector as that shown
in Fig. 7A; Fig. 8 is an enlarged perspective view of the same main part of
the connector as that shown in Figs. 7A and 7B, seen froma different
angle; Fig. 9 is a perspective view showng only the main part of a
connector provided with a |ock rel ease nmechani smaccording to a fourth
enbodi ment @unterfaktt®nREEREThe InMe@ENi selity ad the ock rABERRRSHI ve Vi ew
showi ng only the main part of a connector provided with a |ock rel ease
nmechani sm ajegerided abboe darid fHehatveatienttiedfock helepse seathanisrent i on; Fig. 11
IS a perspective view shovm ng a connect or provided with a | ock rel ease
mechani sm accor diBriefilesgriptio hebDiwipgt of the present invention; Figs.
12A to 12C are di agrams for expl aining an operation of the |ock rel ease
mechani sm shown ifig.FlAis a plarFvigw stewing azchemalicgticiurewof af carmectadi n part
of Fig. 12C,_showing the state before the pivotal motion of a lever; Fi

13B is an eFﬁP\é!Fj@@dV' @WQBfre{qaée;faeeh%?m agcording tQLQ@fStsq{Bbﬁ’ﬁ@"Qnﬁ@f the

present invention;

Fig. 1B is a plan view showing a concrete structure of the connector
shown in Fig. 1A;

Fig. 2 is a plan view showing a schematic structure of only the main part
of a connector provided with a lock release mechanism according to a second
embodiment of the present invention;

Fig. 3A is a perspective view for explaining a first modification;

Fig. 3B is a perspective view for explaining a second modification;

Fig. 4 is a perspective view showing a connector provided with a lock
release mechanism according to a third embodiment of the present invention,
along with a counterpart connector in a non-connected state;

Fig. 5 is a perspective view showing the connector and the counterpart
connector of Fig. 4 in a connected state;

Fig. 6 is an enlarged plan view showing only the main part of the
connector shown in Fig. 4;

Fig. 7A is an enlarged perspective view showing only the main part of
the connector shown in Fig. 4;

Fig. 7B is an enlarged perspective view showing an internal structure of
the same main part of the connector as that shown in Fig. 7A;

Fig. 8 is an enlarged perspective view of the same main part of the
connector as that shown in Figs. 7A and 7B, seen from a different angle;

Fig. 9 is a perspective view showing only the main part of a connector

provided with a lock release mechanism according to a fourth embodiment of



- state after the pivotal notion of the lever; Fig. 14 is a perspective view
showi ng a connector provided with a |ock rel ease nmechani smaccording to a
sevent h enbodi nent of the present invention; Fig. 15 is a perspective view
showing a tab portion of a pull-tab of the | ock rel ease nechani sm shown in
Fig. 14; and Figs. 16A to 16C are diagrans for explaining an operation of
the | ock rel ease nechani sm shown in Figﬁ 14. Description of the Preferred
Enbodi ments: Referring to Figs. 1A and 1 B, a connector having a | ock

rel ease mq@@pt&?n{f\%hﬂéﬁg to a first enbodi nent of the present invention
I Fbed.

w |l be des hector shown in Figs. 1 Aand 1 B conprises a

connector body 1 i 28 : Wg}ﬁﬁﬂ | Q5 of

pl astics and attgzq}glga‘??{)ﬁres?’%g{ﬁ%@?or 0 gé?ﬁwhgorﬁﬁllﬁlga?g% Cé?l’(g@;&tsrhereof.
The CODneCtpﬁéviB@@'Vvith_@%Rfrbl%%%e&ﬁeéﬁﬁiﬁérﬁtdcemdﬂﬁ?% agifthedrbedif@nt bethel n a
plurality of conductive contacts 3 (shown exenplarily) that are laterally
arranged sipiesdnt isvetgionfFach 5 lock lever 2 is pivotable relative to the
connector body 1 by nmeans of a pivot axle 4 and is provided with an inward
engagi ng cl aw 5 d&ig.itlsis@nperspéctivendewrsiayviing adoaweckr previgedwitbedliotkr t he
pur pose of engaging with correspondi ng engagi ng portions, in the form of
concave por'eiegag ngchamésmiaceordinaia astktiy embegdimanieeidhe firesentdvesption;

counterpart connegtor, (not K shown here) to be connected to the copnector

body 1. The Iock%ﬂ@-éég‘etorr‘e%aéﬁ‘?gfﬁ% r‘?fs%o'%‘”ﬂlﬂ an pperagiop H&:p)é to the
| ock | evers ﬁ Nbrer%gﬁtickﬁl arl.x,F.thﬁ,pull-tab 6 has its both ends forned
i ntegral wiBIFBRE ST SBAGOWSE MG Hair of lock levers 2. The pull -tab 6

serves as a | ock gl PSR PhALED RY 81 (A8 RAindefPLAE! M BIRGhg 1Tl

pull-tab 6 is a ne ng erasticity or re enc ng
bet ween t hestpraideféie theGlivotar@iotioR of kilev@¥y, of course, also be arranged that
I

a pull-tab in the formof an el ongate nenber prepared separately is
integrally attaclfgl 13B ishan enlkgéd viensofZhe\hain gdreofcRigne2Coshdwidy the

intertits with the counterpart connector for
state after the pivotal motion of the lever;

Fig. 14 is a perspective view showing a connector provided with a lock
release mechanism according to a seventh embodiment of the present
invention;

Fig. 15 is a perspective view showing a tab portion of a pull-tab of the
lock release mechanism shown in Fig. 14; and

Figs. 16A to 16C are diagrams for explaining an operation of the lock
release mechanism shown in Fig. 14.

Referring to Figs. 1A and 1B, a connector having a lock release
mechanism according to a first embodiment of the present invention will be
described.

The connector shown in Figs. 1A and 1B comprises a connector body 1
and a pair of lock mechanisms or lock levers 2 made of plastics and attached to
the connector body 1 at both lateral ends thereof. The connector body 1
comprises an insulating housing retaining therein a plurality of conductive

contacts 3 (shown exemplarily) that are laterally arranged side by side. Each



. connection therebetween, the lock levers 2 engage with the engaging
portions of the counterpart connector. This engaging notion is carried out
in conjunction with the pivotal notion of the |ock |evers 2 using the pivot
axles 4 as fulcrunms. The engagenent between the |lock |evers 2 and the
engagi ng portions of the counterpart connector is retained by neans of the
resilience of the pull-tab 6. Thus, the S%onnector body 1 and the
counterpart connector are prevented from accidentally di sconnecting from

Connect or, 0nlevErpds Bt e B REMBadr kst oo TN RBREP R < (1

di T ecti on agsop 9%, A1a8 YA o inufar B ESaMELIaRY di iddlehdre g ecti on of

the arrow IS conv Into torces In ons as shnown by arrows 02

and . By t%vgfeagf@eclhwstdﬂﬁre%rbe&iédqar e pliBose bf)&.vngg%iovg Wésgoﬁawgt ed on

each lock le In a direction as shown by an a result, the
lock |ever Ser%a@w_ﬁporiﬁbﬂy,t intthe ferny 8t c@rdaR@ pbriidrRsoedikilikel grovided dvathd he
engagenent with the engagi ng portions of the 6 counterpart connector,

i.e. the | deiceal sded ef & bourieeparteonnecior @lotskewin Hewe)ttbde canneictexd foothee i1 n
the direction of the arrow, the connector body 1 is conpletely detached
fromthe coomnectbiodydnnector. Referring now to Fig. 2) a connector having

a lock rel ease nmechani smaccording to a second enbodi nent of the present
i nvention will belh&l9ekirglegse machanism spMpriges arptﬁldabiwrtﬁct%wgﬁent s are

the 2§ﬁﬁe29§?ks BRe g ° ,o?é%eﬁ?ﬁ@‘@%lvirﬁeﬁaﬂétaFi B Efﬁ%@?'\ Ao SRR  ooves
nsarted i AT HRECtGP Pl bRITERGRE PLAGK Favelh £, 36 b htah Eoerkiy B 3Bk
pulled as irglédgghéﬂrm%m%’m%det%ﬁin HhéMbes C‘F]’?P’ﬁlﬁﬂ-ﬁ%é@é’n{é?ﬁﬁ@ﬁ of

arrows 2 an of the arrow ~Z2 noves eac ocC ever 2 inward to
rel ease t hehdvserstitia) 6r regiliéntd@nbxténdihg bevaer the pdledriebie feviehe2,
connector body 1 fromthe counterpart connector. In this case, each |ock

| ever 2 makemay, of calirag, aled berarcargedapat atpudtab irethecormiodanrelongatpi vot al
motion. Specifically, when connecting or disconnecting the connector body 1
rel ative tdnembetpignaiegsepatielydeirsegrally attaghed pothe leek Bvers 8ach | ock

| ever 2 slides al the el ongate groqve .7 of the connector body 1, For
enabl i ng t he connWBBNRE SPNRRCIebRARY  iferite MR GOUBIerPRr CopReRpt s,

engagi ng cl g 5.0f .the lock |evers are forned s S . to face tward,
whtoh o oshertSo tatRneRiRen, Siioide i 2 Sioe i Bt fer BidaBHE hown 1 n
Fig. 1. As ' i ,ans l: i ' : 3B, a
connect or 6%39&%?bﬁgﬁeg#%9@@?39”a&ﬂ%ggééégbggﬁ&ﬁmﬁﬁn Tgéfggﬁgd i ntegra

wi th each qidiplindtnn@ittHe iebiaf mdlioR 1 e IdcRIEVErE eusifg thepivbkaxies @ ddi S
case, connecting portions 9 connecting the connector body 1 to the | ock

| evers 2 arfalaigsisgn@tetengagement betwesctheslockleviess 2tdne the@kghgingrs 2 are
nmovabl e or pivotable relative to the connector body 1. The pull-tab 6
may be preprarians epthescainjempaosanmectasis etaivediyyopeans phiheresiliene@opul | - t ab

6 may have a senichrcular shape. For thBpurg se of'§reventing i nterference
with ot her O8RWHBAG: JMusniioeempciydadyi 1 a 3“@%6?9. §rRart conneckyr &8 | -t ab

Fio sa aduayepera ERReR RIS BEHS Yoo G bR o ca from che

3A as FHECEHNLTE 5 i
Gasi gned 1o be nouyiig W EbnfeciSraddy Rom, FREChIgbal e idntne | o,

direction Adent@ngortiBh dfhe pblﬁ-%t%!@pglf? B@gﬁgér@ iR dIHCHBA alssHoih by BAT

direction AL. On the other hand, in assum ng that the connector

body 1 is dasewn@ectReorte aohipriireuinttes pirettioroontetarrow aisfdorvertddr ect i on
Al, each lock lever 2 is designed to be novable in_a second direction A2
per pendi culiato foocesin ditedions iasetioomby\2rrowad2: hedpd).| -Bathedforee idebegned t o
be pulled in a third direction A3 perpendicular to the first and the second
di recti ons diteciien of2he rEPw (2. iomeant issexartpd oneaeh inckdeverrhisca direelion ng a

| ock rel ease nechani smaccording, to a third emhodi nent, of th resent

i nvention vi$ PNBEN QYL Y. (Srhe S anesWh 1Re IACKARVEIS 4 Piypls? ?é%hﬁlyﬁ&nt s are

assi gned thg, 300 d LBl S MIPHeeriadbint i ihe3UBR) bOohLeF 5% -



In this enbodinment, a pull-tab 6 is in the formof a flexible thin cable or
a string nenber and has its both ends connected to pivotal ends of a pair
of lock levers 2 by soldering. In a non-interfitting state where a
connector body 1 does not intertit with a counterpart connector 10 as shown
in Fig. 4, the lock |levers 2 are biased by plate springs 11 serving as

bi asing means in directions in which en®aging claws 5 of the | ock |evers 2
approach each other. \Wen the connector body 1 interfits with the

ook +ever eobRBREE RoafPehfler B BGked Beb e FAFRECURRR, inicfe®y ' PRRnEL "¢

count er par b R ,W@r i Nt L4 g;?;’g?] ion is
securely atgﬂf}@%@&%@ﬁéﬁg%é%&@g‘%?ﬁ e éﬁ‘;ta%%rﬁgem(ﬁgdgb/;mg afeﬁ;e | ock
levers 2 engtdihed frémaRE ¢aVRtaPOAr cORFe@br.€Ngagi ng portions (not shown) of
the counterpart connector 10, thereby to securely inhibit disconnection

bet ween the conngaferringattw lo Figd 2f heonaysior haging ek esikase Muchihgnengagi ng
operation of the engaging claws 5 relative to the engaging portions is

aut onat i caldcgopting to asecond emijodiménioof the tiheserd imldntipnwall 8k described.of t he
| ock | evers 2 against the biasing force of the plate springs 11. For

det achi ng tlhe sasne &¢ stnilarqytians eearopeneydare agsigned msamerrefeencee
center portion of the pull-tab 6 is pulled by fingers. In this event, by
means of a SYBIRSGhERESIP opikexplanatian hereaf, each | ock I ever 2 makes a

he engaging.por 11 die Bprbataoe S e sty T ioneg S EeMEReq o't e
t her ebet - P f Jdh
er ebet WePaoli i ahin Rl ek sTRREA ARl Wied o110 b9Bfea 4 he

connect or I's"conplé etac he  counterpart connector 10.
As shown ifingerdeRfintd mee@@r?emaﬁ@eﬂah@@cgrebwﬂo a fourth enbodi ment of
the present invention illustrated in Fig.” 9, a pull-tab 6 may have a shape

of a flat cable wWhéna mﬂH@biel'slpuIlbawenwhdtfdregsmgtmaﬁner;ﬂn@fmdd istab 6 may
have its both ends connected to pivotal ends of lock levers 2 in a

sandwi ched aoanesed intodatdekiaigrro@s @and Br Thedrcasf Hrmamown@a riows
rel ease mechani smaccording to a fifth enbodi nent of the present invention
i |1 ust rat ec®dch leglglevep?2 inward fogeleasetae Igcked siatey pad thexforee of hevarew end

ith h I 3 f hooKi LI -tab 6 th to fix t | I -tab
B ey eelohbs 18 oK b o PGSR i BB
dhesi t ' . t , i ded at
one.or _eacitio RHERBF apkeRa b Afor i BBF B herRBY aF Bt & ow Lo
Fig. 11, hawj, & ; Ayl . i i xth
crbodi ment. O EHCOS00 CRbBREP Rheh ToRR BT S BRhOMARAg e Rinddudr 0 >
simlar porttddsymsraatiwmﬂemﬁt@Psn@aﬁhaa@ﬂ thé exeaitttion Bejfeaen |eokTbol s so
as to omt explanation thereof. In the |ock release nmechanismof Fig. 11, a
pul | -tab 6 legeriZsiides @longtioé elonpbtxgroowe t/hofithe @ohaeetorbbdyg 1i t #obot h ends

connected pivotably to pivotal ends of a pair of lock |evers 2 by nmeans of
f ul crum pi reRNakling tle geanectisingr disppnpertion ascadingstodhisairystirei engaging

oot S Fon” e 4135 0k L Bl oot S bRl
12A shows 1,36, $1405 WHekforR GIREERERGiInd Wiwd 5'showRG5ESf! to @
As shown in modifications illustrated in Figs. 3A and 3B, a connector
body 1, lock levers 2 and a pull-tab 6 can be formed integral with each other
using a plastic injection technique or the like. In this case, connecting portions
9 connecting the connector body 1 to the lock levers 2 are designed to have
resilience such that the lock levers 2 are movable or pivotable relative to the

connector body 1.



'counterpart connector 10. For detaching the connector body 1 fromthe
counterpart connector 10, the tab portion 22 is first pulled in a right
oblique direction as identified by an arrow 23. Then, because the pull-tab
6 pulls the lock lever 2 on the left side of the tab portion 22 as shown in
Fig. 12B, this leftside |ock |lever 2 piyots about a pivot axle 4 in a
countercl ockwi se direction. As a result7 t he engagenent wi th an engagi ng
portion of the counterpart connect or .e. the locked state, is rel eased

[
in the left-side+q heCedrineciyt! b 6
bends on the ri ght s e of tH‘Lath ahﬁég%ﬁf?)ﬁa%?elhﬂ%ﬁgr cgcis tcfaalrysms’?t ed to

the right- g ghdrapk duamap @ma?%vb@%ﬁri&ﬁcbl@? kRap&! ater thietdurpdse epunt er part
connector is retained in the fight-sid mechani sm Therefore, as shown

in Fig. 12@ret/érﬁmlg1infe$férencé)mh oiheﬁcmérlentdet aopredingr gperabiitycount er par t
connect or 13A showi ng a portion of Fig. 12C in an enl arged
fashi on, t heeigabitty) mkileepurll tab @ imay) afcdourse;drave anudhérnshapel selectegifron21l of t he
puII-tab 6 are spaced apart fromeach other by a distance S, i.e. eccentric
to each othﬁnongma@DmH$EQRGQWi(connector | at eral direction) perpendicular
to a direction |n which the I ock | ever 2 engages with the counterpart
connector 10. Acddfig.nfh.assumingthatithg cepnedor bodnd '%‘F“Qﬁ@m&ﬂﬂt?’ U@ the
direction, i.e force of t onve into a
o ce. of " arfateshAg.conpcioR in afgstiregfiof A, Baph fioks8ler 4 § GRikTed Bkdon: ©s
exerted on th 1 gﬁd'a‘i’r% ulr?)&g (Pet?pé‘ﬁdiéﬁﬂmméfﬁgt &Féc?lllln%@i 'al?id h8 13B
e rvot axle

so that th Iever prvots a cl ockwm

direction. g, t%b@i%‘ﬂé&ggrté{?)etg: %gb? l&{(ﬂfthé tl‘i?st%‘?i‘é@fi@ﬁ part connect or 10 i's

rel eased al'so in the ri mechani sm Thus, the connector body 1
can be conpl et el YOSl ¢ierethed hahantFig. seta&sernmﬁgtthmﬁee@hﬁéctéﬂbowﬁesrI ng now
to Fig. 14, a connector having a | ock rel ease nechani smaccording to a
sevent h enidiscorsweicted froimethproasiatarpar connhector im & firdh @irdetior Abedaciloeksane or
simlar portions or conponents are assigned the sane reference synbols so
as to omt Iexpi%iisedesmnedmb@movahleun@ seeand direclion A%parmndmutﬁr teithe 14, a

R ?rpsap. S gl ¥ B, oo
26 F

t(hrgugh fﬁeﬁgﬁw&&"@b‘i“l fgjtﬁ%@ cgpé?treg%d& ’SJI fgal}{%nl grs)grtatei on of
e Ok ar o SA5e AEBHA RGN0 Figd 4% 4 4Rt TR fhokTbftasd 6/ Shows | he

state where a connec connected to a connector 10.
For det aCh'rﬂGchélﬁsrﬁoéHc%FdiﬁP t@@%w&eﬁlﬂdﬂirﬁ@ﬁtwHBWéMtqn@ﬁieﬂ%FP'belo the
tab portion 22 is first pu in aright oblique direction as identified
by an arrovue'spnbidenThElsemeabr similar portidas Dricdaponentyareassigridd thab 6 to
reach a position as shown in Fig. 16B. In this event, a pulling force Fis
conposed ofsaame/reﬂeremeiwmmjerpora@do dmitanplaaatioo tjtafecfti on conponent f2. By
the X-direction congonent f2, aleft-side | ock ver 2 pivots about a pivot
axle 4 in a countlBt 'lscﬂfRW‘%'@e@F-r%E't”iEﬁb@@'ﬁéhﬁa%ré“ Pha ﬂPES@l@aH“%PﬁP'@ Q& h the
counterpart connect 10 M .the oth hand sho 16 pi vot
e 4 o StRG RS BtATL bR th DB SN bEred o AVBHR obds 5t & tﬁd??ktab 6
are spaced 0 W ch
@l?é‘ifsgg by B{Il]d%ﬁﬁa f'8"oR im%rli’lliﬁg lr'%ﬁé \@eré atecon‘?i%ﬁﬁl?td g&}t 8’?%?‘
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force f12 parallel to the pull-tab 6, a force f22 is exerted in the X

direction, ae Biagdd bygldtasprmgent se&n%&@bﬁsﬁ@b mBant i directinsan whioient , t he
right-side | ock | ever 2 pivots about the pivot axle 4 in a clockw se

di recti on tengagimmslawshzof thelkdeck evars?2 approadheeaghuother.part connector 10. In
this enbodinment, the tab portion 22 can freely nove along the pull-tab 6,
and thus the forc¥henihesanpectar he%tg@ﬁe‘itam% tmn@ﬁunwépar&ﬁormcrtpbliozz i's
pul l ed. As can be engured even .i the tab

| t | k |
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rel ease mec anisns I's remar upon easi ng
the | ocked state while the hi gh densrty assenbling of t he conponents or
devices is maintained. Thus, those | ock rel ease nechanisns are suitable to
be mounted on high density assenbling portions of display units, DVCs, PCs
and the like. In the foregoing description, explanation has been nmade of

t he connector as an exanple, while the present invention is simlarly
applicable to other conponents and various kinds of devrces Specifically,
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12 WHAT IS CLAIMED IS: 1. A lock rel ease nechanismfor rel easing an
engagenent with a counterpart nenber by noving a | ock nmechani sm engagi ng
with said counterpart nenber, said | ock rel ease nechani smconprising a
pul | -tab connected to said | ock nechanism said | ock nechani sm bei ng noved
by a force pulling said pull-tab, thereby to release the engagenment with
said counterpart nenber. 2. The | ock rel ease nechani smaccording to claim
1, wherein said pull-tab is flexible. 3. The | ock rel ease nmechani sm

accor di ng telawkd ofthe lodiclecers 2edgags withrcoptald poftioneeratdagrgy Js‘@'tidns
pull-tab is designed to coincide with a direction in which sai ock

mechani sm i potlshewhpdf theaoustergad @onnectoarn O, thenddsy to gecufely ihlubik r el ease
mechani sm according to claim1l, wherein a direction of the force pulling
sai d pul | - tédiBconrnetdiondedueenthi cornedtordrady tiandthe caunterpart conreater 1Gbck
mechani smis detached fromsaid counterpart nenber. 5. The | ock rel ease
mechani sm ath®FagAGNE Preration af theencapingelaws Soelativedadhe eragiNgor ned

[ | with.a bod . hed jd c ; mber id

| ock mechanHPBRT RBVIGRLY PERaT SN eoHiaIoB ! BoRYIHRNPI BIURRST! ock
I ' di | .ai wh ' id . toi

asi oned scadof eRER 2aRthsh e bR BatroH R DR PuBRR N T e ir st

desi gned so st B4 B . ina

per pendi cul - o 0 I FeRag 1 PARRAorBUBY oyt EGSRBR AREERT 10, o

to be pul | eflel dergéd sbriioh of tH p@ERENS is pullet sy fidgers! elrPiseeVEBRNBP hidans
according to claimb, wherein said body conponent is designed so as to be

det ached freofa samgonenndfehppullingeistes, eashdodk lesér 2linfakeisi Dpivotedimbtionc k
mechani sm bei ng novable in a second 13 direction perpendicular to said
first direcaban,a pisotaxied sa adtbesleasaite engagesterdwithothieeengagirgdponion t hird
direction perﬁendicular to said first and second directions. 8. The | ock

rel ease necHdAPSHouRterBRAICARNEEIOL 18i ke the Jprkedi statedhgrabsiweac hBWithReh i s a
bl SR e A SR SR
o2 CASBpRITERL B b QptefE Ty om & The Tock el emse
As shown in a lock release mechanism according to a fourth
embodiment of the present invention illustrated in Fig. 9, a pull-tab 6 may have
a shape of a flat cable with a relatively large width. Further, the pull-tab 6 may
have its both ends connected to pivotal ends of lock levers 2 in a sandwiched
manner by caulking.
On the other hand, as shown in a lock release mechanism according to
a fifth embodiment of the present invention illustrated in Fig. 10, each lock lever
2 is provided at its pivotal end with a hook claw 13 for hooking a pull-tab 6
thereover to fix the pull-tab 6 to the lock levers 2.
The pull-tab may be fixed to the lock levers by adhesion other than
soldering.
Further, the lock lever may be provided at one or each of the lateral
ends of the connector body.
Referring now to Fig. 11, a connector having a lock release mechanism

according to a sixth embodiment of the present invention will be described.



1 ock mechanismis attached pivotably to said body conponent. 10. The | ock
rel ease nmechani smaccording to claim9, wherein said | ock nmechanismis
rotated by the force pulling said pull-tab, thereby to rel ease the
engagenment with said counterpart nmenber. 11. The | ock rel ease nmechani sm
according to claim8, wherein said |lock mechanismis attached slidably to
sai d body conponent. 12. The | ock rel ease mechani sm according to claim 11,
wherein said | ock mechanismslides by the force pulling said pull-tab,

thereby 10 f{ e4ng &%ﬁnﬁé&%?&ﬁgﬁgb{ é‘é)@ﬁgﬁ?nﬁt% a?@‘é@%@h@@rﬂtue gﬁméerreferéﬁccla :sl'he

| ock rel ease nechani sm accor | wheréin sard pull-ta

flexible a rﬁtf’ﬁﬁs o Rbdrhit Bkglanati@Ptherddr. The | ock rel ease mechani sm
cla ' Il

according t I'm 1, wherein sald pull-tab is fornmed integral with said

| ock mechani sm ]Iﬁ-thé'itﬁzkhﬁléasé&h@mwm@?ﬁq.ﬁm, aquirtelb Wistio tied Rirm df.a
wherein said pull-tab is fornmed separately fromsaid | ock nmechani sm 16.

The | ock r dlexitde thindable amd has its diotty ehds coamnertéd pivotetslg ito pivatal epdklofaab i s
fixed to said | ock nechani sm by soldering. 17. The | ock rel ease nmechani sm
accor di ng tpaicofdoak leversvBdrygnaasaotifublerum piab 21s réspestively. sihe pulhdab 6
mechani sm by caul ki n'% 18. The | ock rel ease nechani smaccording to claim
15, wher ei Masad tappertionA2 integrabetixadhthesetd. | ock nechani sm by hooki ng.

Referring to Figs. 12A to 12C, 13A and 13B, an operation of the lock
release mechanism of Fig. 11 will be described.

Fig. 12A shows the state where a connector body 1 is connected to a
counterpart connector 10. For detaching the connector body 1 from the
counterpart connector 10, the tab portion 22 is first pulled in a right oblique
direction as identified by an arrow 23. Then, because the pull-tab 6 pulls the
lock lever 2 on the left side of the tab portion 22 as shown in Fig. 12B, this left-
side lock lever 2 pivots about a pivot axle 4 in a counterclockwise direction. As
a result, the engagement with an engaging portion of the counterpart connector
10, i.e. the locked state, is released in the left-side lock mechanism. In this
event, because the pull-tab 6 bends on the right side of the tab portion 22, no
force is transmitted to the right-side lock lever 2, and thus the locked state with
the counterpart connector is retained in the right-side lock mechanism.
Therefore, as shown in Fig. 12C, the connector body 1 is partly detached from
the counterpart connector 10.

In Fig. 13A showing a portion of Fig. 12C in an enlarged fashion, the
pivot axle 4 of the lock lever 2 and the fulcrum pin 21 of the puli-tab 6 are
spaced apart from each other by a distance S, i.e. eccentric to each other, in a
direction (connector lateral direction) perpendicular to a direction in which the
lock lever 2 engages with the counterpart connector 10.  Accordingly, the
pulling force in the right oblique direction, i.e. the force of the arrow 23 in Fig.

12A, is converted into a force of an arrow 24. By this force of the arrow 24,



14 19. The | ock rel ease nechani smaccording to claim1l1, wherein said
pull-tab is pivotably connected to said | ock mechanism 20. The | ock

rel ease mechani sm according to claim 19, wherein said | ock mechani sm
conprises a lock lever retained pivotably about a pivot axis, and the pivot
axis of said lock I ever and a pivot aX|s of said pull-tab are eccentric to
each other in a direction perpendicul arl®o an engaging direction of said

| ock mechanism 21. The | ock rel ease nechani sm according to claim19,

| ock re ES%@%%WSWO&%@%P e R eb R IR s A Blaa iy, ™
ronber sard ok 1 EQX@QLE%A%S%@@%%@?%W%W‘%“%“'ﬁ%{ﬂﬁ?’(ﬂ@%eéfa;t

f1exibie e'd‘i’r@@ﬁéﬁ ”Ré@%sbl@“thé%Md‘oﬁﬂh‘ésco%%ﬁh%nh@ct%ﬁhd |§ Y&eéélfd(
mechani sms, sai d | ock nechani sns bei ng moved by components of a force

pul l'i ng SalatlbdDim'thetr@lht sidecibekyndohahn®asthiid) ene bomasdenbody 1 ltas ded
counterpart nenber. 23. The lock rel ease mechani smaccording to claim 22,

wher ei n a domgdetetyndetachéc froor the gountempgrismindeptar 10t ab i s designed to

coincide with a direction in which at | east one of said | ock nechanisns is

det ached from saiRefesingtrowie Figrddbaconnactonhawingeciook releape mechgnism

connector body for connecting to a counterpart connector; a nmechani sm

connect ed ta6CaHiRD EhHAseveDih %Gg)dlmﬂnt shteypresen 'PHG%GTUW&H%@@?%&@F’

connect or, _sai d nmechani se 8r as the l,ock nmechani,sm descriped in claim
é}i’éé h

1 or 22; and'&$RMPHERM! %WE%%[HE&r%Pﬁa‘gPSd '%PATE rgierence
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310%&( %) Lt 109 e(fevmoky@g? TR0 1§C<an greadionuf|the [ock release
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Fig. 16A shows the state where a connector body 1 is connected to a
counterpart connector 10. For detaching the connector body 1 from the
counterpart connector 10, the tab portion 22 is first puilled in a right oblique
direction as identified by an arrow 27. Then, the tab portion 22 slides along the
pull-tab 6 to reach a position as shown in Fig. 16B. In this event, a pulling
force F is composed of a Y-direction component f1 and an X-direction
component f2. By the X-direction component {2, a left-side lock lever 2 pivots
about a pivot axle 4 in a counterclockwise direction to release the locked state
with the counterpart connector 10.

On the other hand, as shown in Fig. 16C, a pivot axle 4 of a right-side
lock lever 2 and a fulcrum pin 21 of the pull-tab 6 are spaced apart from each
other by a distance S, i.e. eccentric to each other. Accordingly, the Y-direction

component f1 is transmitted to the fulcrum pin 21 of the pull-tab 6 as a force f11,
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secure lock release can be ensured even if the tab portion is pulled obliquely.

After all, the locking of the counterpart connector 10 is released in both
right-side and left-side lock mechanisms. Accordingly, the connector body 1
can be completely detached from the counterpart connector 10.

According to each of the foregoing various lock release mechanisms,
the operability is remarkably improved upon releasing the locked state while the
high density assembling of the components or devices is maintained. Thus,
those lock release mechanisms are suitable to be mounted on high density
assembling portions of display units, DVCs, PCs and the like.

In the foregoing description, explanation has been made of the
connector as an example, while the present invention is similarly applicable to
other components and various kinds of devices. Specifically, the present
invention is applicable to, for example, those members having a lock structure
such that the members have at least a pair of concave and convex portions and
are capable of being attached to and detached from each other, one of the
members has a lock lever on at least one of lateral sides thereof, and the other
of the members has an engaging portion, such as a concave portion or a hole,
for retaining the lock lever, wherein an attached state is retained through
engagement between a projection of the lock lever and the engaging portion,
while the engagement between the projection of the lock lever and the engaging

portion is released to enable detaching of the members from each other by

pulling an operating portion of the lock lever.
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1. Alock release mechanism for releasing an engagement with a
counterpart member by moving a lock mechanism engaging with said
counterpart member, said lock release mechanism comprising a pull-tab
connected to said lock mechanism, said lock mechanism being moved by a
force pulling said pull-tab, thereby to release the engagement with said
counterpart member.

2. The lock release mechanism according to claim 1, wherein said
puil-tab is flexible.

3. The lock release mechanism according to claim 1, wherein a
direction of the force pulling said pull-tab is designed to coincide with a direction
in which said lock mechanism is detached from said counterpart member.

4. The lock release mechanism according to claim 1, wherein a
direction of the force pulling said pull-tab is designed to differ from a direction in
which said lock mechanism is detached from said counterpart member.

5. The lock release mechanism according to claim 1, wherein said
lock mechanism is formed integral with a body component attached to said
counterpart member, said lock mechanism being movable relative to said body
component.

6. The lock release mechanism according to claim 5, wherein said
body component is designed so as to be detached from said counterpart
member in a first direction, said lock mechanism being movable in a second
direction perpendicular to said first direction, said pull-tab being designed so as
to be pulled in said first direction.

7. The lock release mechanism according to claim 5, wherein said
body component is designed so as to be detached from said counterpart

member in a first direction, said lock mechanism being movable in a second
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to be pulled in a third direction perpendicular to said first and second directions.

8. The lock release mechanism according to claim 1, wherein said
lock mechanism is a member separated from a body component confronting
said counterpart member, said lock mechanism being attached movably to said
body component, said pull-tab being connected to said lock mechanism.

9. The lock release mechanism according to claim 8, wherein said
lock mechanism is attached pivotably to said body component.

10. The lock release mechanism according to claim 9, wherein said
lock mechanism is rotated by the force pulling said pull-tab, thereby to release
the engagement with said counterpart member.

11. The lock release mechanism according to claim 8, wherein said
lock mechanism is attached slidably to said body component.

12. The lock release mechanism according to claim 11, wherein said
lock mechanism slides by the force pulling said pull-tab, thereby to release the
engagement with said counterpart member.

13. The lock release mechanism according to claim 1, wherein said
pull-tab is flexible and has a semicircular shape.

14. The lock release mechanism according to claim 1, wherein said
pull-tab is formed integral with said lock mechanism.

15. The lock release mechanism according to claim 1, wherein said
pull-tab is formed separately from said lock mechanism.

16. The lock release mechanism according to claim 15, wherein said
pull-tab is fixed to said lock mechanism by soldering.

17. The lock release mechanism according to claim 15, wherein said
pull-tab is fixed to said lock mechanism by caulking.

18. The lock release mechanism according to claim 15, wherein said

pull-tab is fixed to said lock mechanism by hooking.
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eccentric to each other in a direction perpendicular to an engaging direction of
said lock mechanism.

21. The lock release mechanism according to claim 19, further
comprising a tab portion slidably arranged on said pull-tab.

22. A lock release mechanism for releasing an engagement with a
counterpart member by moving two movable lock mechanisms engaging with
said counterpart member, said lock release mechanism comprising a pull-tab in
the form of a flexible elongate member having both ends connected to said two
lock mechanisms, said lock mechanisms being moved by components of a
force pulling said pull-tab, thereby to release the engagement with said
counterpart member.

23. The lock release mechanism according to claim 22, wherein a
direction of the force pulling said pull-tab is designed to coincide with a direction
in which at least one of said lock mechanisms is detached from said counterpart
member.

24. A connector comprising:

a connector body for connecting to a counterpart connector;

a mechanism connected to said connector body for engaging with said
counterpart connector, said mechanism serving as the lock mechanism

described in claim 1 or 22; and

the lock release mechanism according to claim 1 or 22.



