5 June 2006 1 LOCK RELEASE MECHANI SM USI NG PULL- TAB AND CONNECTOR HAVI NG
THE LOCK RELEASE MECHANI SM Background of the Invention: The present
invention relates to a | ock rel ease nechanismfor noving a novable |ock
mechani sm engagi ng with a counterpart nenber to rel ease the engagenent
with the counterpart nenber. This |ock rel ease nechanismis bﬁﬁi

use in connectors of various types. For exanple, there has bee le a
connector having a |lock nechanismfor retaining a connected state with a
counterpart connector. In the connector of this type, the | ock nechani sm
engages with the counterpart connector upon coupling therebetween, thereby
to inhibit the release fromeach other. Wen rel easing the connection

t her ebet ween, the | ock nechanismis mo¥ed through an operation by fingers
or the like to release the eggggenent Wi th the counterpart connector. Wth

this arrangenent, tifaCKORREEASE MERCHANIRMSYBING &t lelrd A AYR t he

Genoral |y i ol omekDRNEGTOR ARG Tl ankoneh At MRARBME ors, an

vari ous devices. Wien the high density assenbling is carried out,
conponents are disposed near a |ock nmechanismso that it is sorreti mes
difficult to directly operate the I ock mnmechanismusing fingers. In
addition, there has al so been a problemthat the fingers nmay abut agai nst

conmponents rath L=y kvBREH§N smupon trying to operate the |ock
mechani sm t her eby accidentalTy cause breakage of those conponents. 2 5
June 2006 There T/Ré phagint thvenwtibheelapsol #Bdkheleasefmaciieiigaifonmovegani sm
or an operating portlon is provided on the upper side of the assenbly, an
excessi ve mepable ibsk raghianiatn ehgagihgrwitwaioohintespadtnenbeatd wldase thee hi gh
density assenbling. Sunmmary of the Invention:
 engagement with the counterpart member.  This lock release mechanism is
suitable for use in connectors of various types.
For example, there has been available a connector having a lock

mechanism for retaining a connected state with a counterpart connector. In

the connector of this type, the lock mechanism engages with the counterpart

connector upon coupling therebetween, thereby to inhibit the release from each

other. When releasing the connection therebetween, the lock mechanism is

moved through an operation by fingers or the like to release the engagement

with the counterpart connector. With this arrangement, the connector can be

easily detached from the counterpart connector.

Recently, the high density assembling has been generally implemented

with respect to components such as connectors, and various devices. When

the high density assembling is carried 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 lack mechanism, thereby to accidentally cause breakage of

those components.



It is therefore an object of the present invention to provide a |ock

rel ease nmechani smthat has been remarkably inproved in |ock rel ease
operation, while ensuring the high density assenbling of conponents or
devices. It is another object of the present invention to provide a
connector with a lock having the foregoing | ock rel ease rrechagrfm zﬁhger
obj ects of the present invention will bgcome clear as the des U5Fi
proceeds. According to one aspect of the present invention, there is
provided a |ock rel ease nechanismfor rel easing an engagenent with a
counterpart nentrate bysiwenngfuathe padbien thak ime cetathing eeghgnizgn of &h t he
counterpart nenber, the | ock rel ease nechanismconprising a pull-tab
connect ed aperatirg podiok ispchated on théeppensideef|the Rssrohiynesrmxcessioed by a
force pulling the pull-tab, thereby to rel ease the engagement with the
count er parsPagend epquinkscibetriag which kot dlesuitableslor the highddgsisdly assembliggt i on,
there is provided a lock release mechani smfor releasing an engagenent
with a counterp g two novabl e | ock nechani sns engagi ng

m Vv
ith th J nb th k | hani I Si
pul |- ab i 1 no T BaPRiegs e PReePLR B ARESEa MR OOV BB ends.
ab_ . _ | i
moved by domRsnanre S tnal R BB R e b Ve P TRERE, O ol ease

the engagesmirbidh. Wbl EnsAGARETIH beABIPSEserAaIke slictnbohangheevegect of

the present invention, ere 1sp a connector which conprises a

connect or body fipis fHUIRGCIBjBE dfAhe pedsHtitefition t6 PAREEE @ cortheTRNALH Sm
connected to the connector body for engaging with the 3 5 June 2006

count er pard lockmaettgthe foheyoines ekirsisasemiéctgardsmt he | ock nechani sm

descri bed above, and the above-nentioned | ock rel ease nmechanism Brief
Description of tGibeDohjkicirof theqiresent ingertiqn will kacoweplear Ag the schemat i ¢
structure of a connector provided with a | ock rel ease nmechani sm accordi ng

to a firstdessHBHPMBMICESUSt he

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 iock 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 puli-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



present invention; Fig. 1 Bis a plan view showing a concrete structure of
the connector shown in Fig. 1A, 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 smaccording to a second enbodi ment of the present
invention; Fig. 3Ais a perspective view for explaining a first
nodi fication; Fig. 3B is a perspecti ve3vi ew for explaining a e ile
nodi fication; Fig. 4 is a perspective View showi ng a connector provided
with a lock rel ease nechani smaccording to a third enbodi nent of the
present i memtéan coinedbrihehmacitausieddpdnt =3ahaestiwmdchapishon- connect ed
state; Fig. 5 is a perspective view show ng the connector and the
count er pardesceibsdetbiove, afid Fie@abdve-menticoad dotkeeledsat mechagisn® i s an
enl arged plan view showing only the main part of the connector shown in
Fig. 4; Fig. 7ABref{ddesonipiioged thpeDsawiewgi ve vi ew showi ng only the main part
of the connector shown in Fig. 4; Fig. 7B is an enlarged perspective view
showi ng an i nt erfrigl 1Ats addan wieyf shewiegsnseharaalic plEvetust ot ACOBBRA®EL or as
that shown in Fig. 7A;, Fig. 8 is an enl arged perspegtive Vview o e sane
i n part RIPVERE WA Bledss RRATASABHRCIIIRGGS 2 WAL STPorETeSeeliier om o
di fferent angl e;. Flg. 9 is a perspective view show ng only the main part of
a connect d#'® B?%Vi"%’gtbo% th a | ock rel ease mechani sm according to a fourth
enbodi ment of 5réﬁa“?s@g%]é‘nbfé%%&ﬁiﬂgtabc%?@{é Sactlidlor hR cahrRcRA! Spective
vi ew showi ng only®thé 'mai'n part 0of a connector provided with a lock
rel ease meghaiH gE@cgarding to a fifth enbodi ment of the present
invention; Fig. 1171s a perspective view showi ng a connector provided with
a | ock rel ease Figchanh pramied shaing@ scriinvdtic stiiadigrensniphthé heaippastent
i nvention;

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



Figs. 12A to 12C are diagrans for explaining an operation of the |ock

rel ease nmechanismshown in Fig. 11; Fig. 13A is an enlarged view of the
main part of Fig. 12C, showing the state before the pivotal notion of a

| ever; Fig. 13B is an enlarged view of the main part of Fig. 12C, show ng
the state after the pivotal notion of the fever; Fig. 14 is a perspective
vi ew show ng a connector provided with a | ock release nechani “&E@B?@ing
to a seventh enbodi nent of the present 4 nvention; Fig. 15 is a perspective
view show ng a tab portion of a pull-tab of the |ock release nmechani sm
shown in Fi ! .0s. 16A to 16C are diagrans for explaining an
operation g?EP%éePg@QEEﬁgiease mechani sm shown in Fig. 14. Description of

he Pref d E i : j i.QS.
e oo oo FopREGa8 eperERL AN A8w!shoWifg onfy Yt B B £ 2ARREHSE
present i ngeidedwhh lal 1I0BR reld8S8E nisTﬁ%CEB#H?rﬁggcﬁé fﬁthcﬁ’?ﬂb&{ﬂn@nﬁ’ﬁr gﬂeﬁ and 1

B conprises a connector body 1 and a pair o nechanr Sis or
| evers 2 nposseot invkasom.cs and attached to the connector body 1 at both
| ateral ends thereof. The connector body 1 conprises an insulating housing

retaini ng ther ei Rigaiplisiagidrspeaivectnd stibivireg aconhactos pdoigb@WRhexRER! ari | y)
that are laterally arranged side by side. Each 5 June 2006 5 | ock |ever 2

i s pi vot abl@deasd Biechanise abeordimgiec sixtthexpodirbgninefahe poésent piwesttionax! e 4
and is provided r\_Afiath an inward engaging claw 5 at its one end. The

engagi ng cl aws 5 @Fe! $Rd9ildbdarediagrunsy farpoedaioingsayaperagoniof the fock

correspondjn engagi n rtions,.in.the formof concave portions or the
i ke, prov%e&%aseo’ﬁ‘%f’ﬁ%”'gl’& Wi IFi@edlof a counterpart connector (not shown

nere) 10,02 ConnFE S99 Mo RUTASH B R Rt a5 90K gy TR ™
state before the pivotal motion of a lever;
Fig. 13B is an enlarged view of the main part of Fig. 12C, showing the
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 puli-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.

Description of the Preferred Embodiments:

Referring to Figs. 1A and 18, 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



| ock levers 2. More particularly, the pull-tab 6 has its both ends forned
integral wth the other ends of the pair of lock levers 2. The pull-tab 6
serves as a lock release operating portion or a detaching nmenber. The
pull-tab 6 is a nenber having elasticity or resilience and extending
between the pair of lock levers 2. It may, of course, also be 3{ angS&ithat
a pull-tab in the formof an elongate nenber prepared separat @mP
integrally attached to the lock | evers 25 Wen the connector body 1
interfits with the counterpart connector for connection therebetween, the

| ock | ] ' ti f th t t
connector. 47 S 2T PEIIL FoERAER I Raiestt ol Lbimmes @i eh « ne
i vot al ' indti i ' | I 4 I .
e cngagerent” bocelr THEd WX rtd SRkl e ol Gl 2ol This of the
t te ' ' Ll th
ul - Cab 6. Pade t e commaneben iy T ERRoR of BRah b i inariolo o o

prevent ed fengagmgpaltonsih the tGePBnesid-ne ﬁdrf?é‘ﬂr@éﬁheq;l@,ebrm}f&{d grtgehi ng
the connector body 1 fromthe counterpart connector, the <center portion of

the pul | - t {3eglisidasuifzecotnytefpartessnadton(ndt EBSKH MR raSto oM BE &0 e’ oW (|
A force upon pulling in the direction of the arrow ( is converted into

forces in PPBeEtPBREIRE. shown by arrows (2 and (r). By the force in the
direction of the_arro #c)Z , moment is exerted on each lock lever 2 in a
direction as sha—aﬁ "B%% eaRe BRcpgnisnpeomprisesiptpulittab 6 aurlectadiosth2 pi vot
about the pj es,4, respectively, so that the engagenent with the
engagi ng p(lgirc ﬁ%\ﬁ%'%ﬁ ﬁ‘ﬂ%f%p%%ﬁ@ aslyoRePWlbighi&hanite benaees tarmed istegrale

| ocked st apgntiheghst hS -6 d_ Furfhe by .the force in the
direction of t goglr%rerow E;P))f,thél?gwc@ﬂﬁg‘%[eé’ﬁso%dyhﬂeipém'éﬁ | 8N8S/2S @dPele hed
fromthe cealeiss BpefatifgHRESPb y 0~k 2 connect or havi ng
a |l ock rel ease me?:%ani gm accol;gggﬁ%%'ﬁh@%ségﬁ%% f#ﬁ%ﬁf”ﬁ%‘ﬁfﬁ e m?éntb?resent

; P\éegts |S on havihg ltadliety or besliencEgns 8RR NAIngheteah tHQFptaii#Bﬁ?al iepargponent s
gned the sanme reference synbols so as to om't explanation thereof.
In the conlérawof epursiegalsd, beaaranged tisat pditab inghk 668 df ¥h telorRjRa0at e
member prepared separately is integrally attached to the lock levers 2.

When the bonnector body 1 interfits with the counterpart connector for
connection therebetween, the lock levers 2 engage with the engaging portions
of the counterpart connector. This engaging motion is carried out in
conjunction with the pivotal motion of the lock levers 2 using the pivot axles 4 as
fulcrums. The engagement between the lock levers 2 and the engaging
portions of the counterpart connector is retained by means of the resilience of
the pull-tab 6. Thus, the connector body 1 and the counterpart connector are
prevented from accidentally disconnecting from each other.

For detaching the connector body 1 from the counterpart connector, the
center portion of the pull-tab 6 is pulled by fingers in a direction as shown by an
arrow (. A force upon pulling in the direction of the arrow @) is converted
into forces in directions as shown by arrows @ and @. By the force in the
direction of the arrow (@), moment is exerted on each lock lever 2 in a direction
as shown by an arrow (3. As a result, the lock levers 2 pivot about the pivot

axles 4, respectively, so that the engagement with the engaging portions of the




grooves 7, and an axle portion 8 forned integral with each of lock |evers 2
is inserted into the corresponding el ongate groove 7. Wien a pull-tab 6 is
pulled as in the foregoing nmanner, the force is converted into forces of
arrows 02 and (r). The force of the arrow (r) noves each |ock |ever 2
inward to rel ease the | ocked state, and the force of the arrcwv%jég

det aches the connector body 1 fromthe counterpart connector. | ﬁ?goéase,
each lock | ever 2 makes a sliding notiof upon operation thereof, but not a
pi votal notion. Specifically, when connecting or disconnecting the

t ' t tor, th | ti 8
of oach | o eper! Sdlecld & bRToFR Bl HereSgaave Sreisesero Caestor
body 1. F HeNRpkd i ' ' di t hi
Uit ur o, enanor o A ORD e Bl EORRTELRR bBET LR raBDe T ace

outward, wietabhed fropPERd tduntb@airt@detdtd directions of the engaging claws
5 shown in Fig. 1. As shown in nodifications illustrated in Figs. 3A and

3B, a connect or Réfetynd noaokFig ey es Somnadisr ﬁa\ﬂH{;!a‘IBé!preﬁ é:é’é‘n%hfaﬂ{sﬁd .
integral with each other wusing a plastic injectTion tecﬁnl gue or e like.

In this casordogreet seapnderbodiment of tnprisenyirk/BaticH WIESS dlesbasyd.l to the
| ock | evers 2 are designed to have resilience such that the |ock |evers 2
are novabl 'PAPEVItSHBIET peitians we componentcarnessignedibeysdne Pefbigrecs2006 7
The pul | -tab 6 max be prrﬁgared se,paratel%/ fromthe connector body 1.

Furt her, tHEURIP FOEo@ME ¢xplzpatian dareel.r cul ar shape. For the purpose of
preventing inter ce wi.th her conponents or inproving operability

(sei zability), t'IP]Z'H%PPE‘??}BF BP'rEfﬁy,%’ BFgBBGP@éPOH&\)e'SéW@@%wrth%\@@gagm ect ed
from anonRgeyadd u REFe pbRich] A .assuni ng that e connector body 1
is di sconggt ed 'r%rr]r?taﬁe cBéﬁ'tOEr%@f%'egdH @5?'0"1‘”%? ﬁa§7 Pf E’§f‘ﬁ‘?:lYE?r§c%'§on Al

each | ock ingseid idtd thelesrrEEIRfhdl B V i-n a second direction A2
perpendicular to the first ‘direc [Qorq‘q%‘b &g)lr? etﬁhe pull-tab 6 is designed to

be pulled in t h&Vhen stpudi-taeds | Iléh;as%’thbf?o@g%{g haRfer, i Frde i$B:

assum ng that the connector body 1 is
converted into forces of arrows @ and @. The force of the arrow & moves
each lock lever 2 inward to release the locked state, and the force of the arrow
@ detaches the connector body 1 from the counterpart connector. In this case,
each lock lever 2 makes a sliding motion upon operation thereof, but not a
pivotal motion.  Specifically, when connecting or disconnecting the connector
body 1 relative to the counterpart connector, the axle portion 8 of each lock
lever 2 slides along the elongate groove 7 of the connector body 1. For
enabling the connection or disconnection according to this structure, engaging
claws 5 of the lock levers 2 are formed so as to face outward, which is opposite
to the facing directions of the engaging claws 5 shown in Fig. 1.

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.



di sconnected fromthe counterpart connector in a first direction A, each
|l ock lever 2 is designed to nmake the engaging claw 15 be novable with
respect to the connecting portion 9 in a second direction A2 perpendicul ar
to the first direction Al, and the pull-tab 6 is designed to be pulled in
athird direction A3 parallel to and opposite to the second diér Cti@ﬁ A2.
Referring nowto Figs. 4 to 8, a connector having a |lock rel ea unFr& 6dnism
according to a third enbodi nent of the present invention will be

descri bed. The same or simlar portions or conponents are assigned the
sanme reference synbols so as to omt explanation thereof. In this

enbodi ment, a pul The pdl-Bbitsmienbe peefaosdrefaratefy fexrh i ectdrisricalalde 1or a
string nenber and has its both ends connected to pivotal ends of a pair of
l ock | evergu"éh%yt@cﬂuﬂéﬁli) Rgney mavg serimiclieldar $hapieng Fet tieepunbeseeofa connect or
body 1 does regzgét'i nt{arrg‘it Wi t.&ea counterpart connector 10 as shown in Fig.
4, the | ockPIFEVRYE BICTIEIencs; KLY BLCOTRATENSR RPN QReaPHY as bi asi ng
means in di i i | gagihg c f the lock . leyers 2
approach ea!:sﬁgg? ﬂ@f’.thg\ﬁ%t %@hﬁgcotugsre' %‘é‘%aﬁotﬁﬁ{%ﬁqet%e?%t?q?%pﬂ\e

count er par t amoniestqls sHipe§or connection therebetween, tip portions of the
| ock levers 2 are inserted into |ever receiving portions 12 of the
counterpart conneétf@ 3A0assumingéhas thed @nnleetoe botihe i oisesdndctddgoreansect i on
is securely achieved as shown in Fig. 5 the engaging 8 5 June 2006 claws 5
of the | ockCIENREPET SORMRFARIEN @ifirst W@ﬁ'@%\/%’:pﬁﬁcf‘il@[g%‘eb@r 2isgtegiangdpebei ons

(not showr1)m8{, reby to securely inhibit

di sconnection %%?&e%%gél%@rc@%ﬁh%'gggﬁg%g{q‘c%f%éﬁ%n‘%{ SRR fdr ?”gg}?nect or

10. The endagene iopesighto of plike RIGAGSNG Lhighms> rel ative to the

engaging portions is autormatically performed in conjunction with a snall

pi votal notion oOntheethadkntgndis 3B, agairnpig thiaahbasha@ofiyoyer @f the plate
springs 11. For detachi n% the connector body 1 fromthe counterpart
connect or 18sconppgted &pmethemsrniasparbeonnigstopin & fitldirecticn Alldaet Idok fi ngers.

1,1 2 oBler P4 W8RG RRIERN oL e S B O

| ever 2 makes a pivo ion a se the
engagenent thetdonnketirgngadiong dord isetond direction A2 perpendicular to the first

direction A1, and the pull-tab 6 is designed to be pulled in a third direction A3
paralle! to and opposite to the second direction A2.

Referring now to Figs. 4 to B, a connector having a lock release
mechanism according to a third embodiment of the present invention will be
described. The same or similar portions or components are assigned the
same reference symbols so as to omit explanation thereof.

In this embodiment, a pull-tab 6 is in the form of a flexible thin cable or a
string member 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 interfit with a counterpart connector 10 as shown in Fig. 4, the lock levers 2
are biased by plate springs 11 serving as biasing means in directions in which
engaging claws 5 of the lock levers 2 approach each other.

When the connector body 1 interfits with the counterpart connector 10
for connection therebetween, tip portions of the lack levers 2 are inserted into
lever receiving portions 12 of the counterpart connector 10.  In the state where

the interfitting connection is securely achieved as shown in Fig. 5, the engaging



of the counterpart connector 10, i.e. the | ocked state therebetween.
Further, by another conponent of the pulling force, the connector body 1
is conpletely detached fromthe counterpart connector 10. As shown in a

| ock rel ease nechani smaccording to a fourth enbodi ment of the present
invention illustrated in Fig. 9, a pull-tab 6 may have a shape of at
cable with a relatively large width. Fusther, the pull-tab 6 nﬁ&ﬁmﬁigééits
bot h ends connected to pivotal ends of lock levers 2 in a sandw ched

manner by caulking. On the other hand, as shown in a | ock rel ease nmechani sm
accor di ng €8ws$ ¢l eHoeniayersndengagetvweh pereaietpartivan of engagingporkansd i n
Fig. 10, each Lock |l ever 2 is provided at ivotal end wi th a hook claw

13 for hoo®iCh§hawpL el theaqptmtem%trwtqrom,:tﬁesrﬁg?f t%&PFU'E%"?LQib t he I(ﬁck
| 2. Th | |.-tab fixed | '
S B B i S B L
{ | to Fig. 11,
connect or - 1ie ERGg e st ERTEER. Kngiite PR AR R b eidting enbodi men
of the presshbnb iWEMohRRicMY beRBrHEGH cBRfncior wHEs 78 PG HahiEh Bf
¥1 eH ?1 synbol s so

simlar portions or conponenhts are assig e same reference

as to om ttheXpeiaRIetP dgdiispte blddindWRré@ekiHedpiBRSEAfRENPNI smof Fig. 11, a
oull-tab 6 is in the D dganfste blaBiidHbr® BRI BRI A S O Y erds

connect ed pi vot abryddtachingahalcorndstopbody 1P thé cbasterpan ebBnéctby 1opans of
fulcrumpins 21, respectively. The pull-tab 6 has a tab portion 22

i nt egr al | ytheicesten pratien of ttRepeli-tatng is pulléd)by fitgdrst o 1A 20s V@At iydmaals an
-operation of the lock release nmechanismof Fig. 11 will be described. Fig.
12A shows ®ftecamapeenhelibe pulhanioceareasbdgck laver 2dnakes adivasalamotiount er par t
connector 10.  For. det a}chi ng the connector body 1 fromthe counterpart

connect or AWULERIVELEXIS 4 3G 8% i telpase the engagqragnt with the grgagiRg ipgrion

of the counterpart connector 10, i.e. the locked state therebetween. Further,
by another component of the pulling force, the connector body 1 is completely
detached from the counterpart connector 10.

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 fiat cable with a relatively large width. Further, the puli-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 puil-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.



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 |ever 2 pivots about a pivot axle 4 in a
countercl ockwi se direction. As a result, the engagenent wi th an engagi ng
portion of the counterpart connector 10, i.e. the |ocked statﬁgJis 06

rel eased in the left-side | ock nechaniSﬁl In this event, beca sémFg
pull-tab 6 bends on the right side of the tab portion 22, no force is
transmtted to the right-side |lock lever 2, and thus the | ocked state with

t he count eThaBhNROONGHIRF poRidrRléH dRfpdrbrits ard bgﬂgnédi tee kol ERGBAGE SM
Therefore, as shown in Fig. 12C, the connector body 1 is partly detached

from the spubblerguaas teomiteipiingtidon therddfg. 13A showing a portion of Fig.
12C in an enlarged fashion, the pivot axle 4 of the lock |lever 2 and the
ful crum pi n 21 oin thedoglutdleasbrchrpisns phEigd 1apaptuliftatmd isactheofoerofey a
distance S, i.e. eccentric to each other, in a direction (connector
lateral difieddiedhin ¢atrpandinas ite boib endsi casrectad pivotabiycto pivetal kodk of ever 2
engages with tEe Eunt erpart connector 10. Accordingly, the pull iqr;g force
in the rigfi'8 'IOPE RVE[SeRY Means; ofdulcryra ping 2t 'epedd/ely. r olhepul-tatpg.

12A, is converted into fqrce, of. a rrow 24. By this force of the arrow
24, 5 June %6%&180&%[1@%?”?%@&“’(?31 ?’@?‘?'ed on the right-side | ock |ever 2
as shown by an . En.FLg, lLock | ever | vots about
a pivot axle 4 iaﬁéfaéwérll%??(\'/:\n@él"%ﬁ‘it?’é‘?t(?’g'rﬁm %éd agﬁegﬂlotofar?thoé] ?%@Qﬁﬂ‘a‘ of the
count er parelRRIAGERAN SR bEFIGEN £ARP Ly the right-side | ock

mechani sm Thus, the r(]:lonnect'gr Eggyg?[ d%%ﬁﬁ%ée@ conpl etely detached fromthe

counterpart conrrgl 92AEhowsaherdtaROvReNw 4 BofméttolBody?1 $OBORSEQEG h@ul Ng a
| ock rel ease nmechanism according to a seventh enbodi nent of the present

i nvent i on ceiunterpartdesereachedl0. T detaehing tise cbhmectpobddpnSram tik@nponent s
are assigned the sane reference synbols so as to omt explanation thereof.
In the | odeunégreastecanneieion Kntiog tatk gortis, 22istfiast pdlediiora Gghti abliopuepar ed
separately froma pull-tab 6 and slidably attached to the pull-tab 6.
Speci 11 caldiFCton s 108Bast bY oA oW 23. a Thendbesaise the md shcwpuiste g, 15,
and the p%ék‘ Fe%Brg ciunsthe 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,




slidably inserted through the guide hole 26. Referring to Figs. 16A to 16C,
an operation of the lock release nechanismof Fig. 14 will be descri bed.
Fig. 16A shows the state where a connector body 1 is connected to a
counterpart connector 10. For detaching the connector body 1 fromthe
counterpart connector 10, the tab portion 22 is first pulled in ﬁ-FlrFilghg
oblique direction as identified by an arrow 27. Then, the tab5p i20H0 22
slides along the pull-tab 6 to reach a%osition as shown in Fig. 16B. In
this event, a pulling force F is conposed of a Y-direction conponent f1

and an X- daigiil @RmERBIEALA bR nBYighhgiad kL BREF AhCYIRonent f 2,08 .

| eft-side lock |ever 2 pivots “about~a prvo

direction 2®i7 Eigeass ddwak W%k-‘o’é@’%‘c“fﬂ’&@ éﬂ?ﬁjt%%(l?%t %th%oggﬁlt%%rﬁdéo.

On the other hand, as shown in Fig. a pivot far

| ock | everdigeddiod. a Alsud cesum, thaniodkingfoftthe cBUhlerpa® cBnRé@op PES from
each other by a distance S, i.e. ngccentri C toﬁeachnotﬁgr.gggeolrg%%n%l y, the

Y- di rect i o#so gotisotighttsidé lock meansmistnt edThus, tHeecdnHextaBatym dan @l t he
pull-tab 6 as a force f11, 11 5 June 2006 and further, by 'a force f12
paral | el tePrepietalydetacheddrom thecoentenart somxastoetioi n the X direction, so
that angul ar nmonent is generated. By this angular nonent, the right-side
| ock lever 2 pi VtI€MEbISWIA i 1/btd eonnector aving kdetivieseast mechaoisnt o

rel ease t I state with the counterpart connector 10. In this

enbodi rren{h?“o?‘ﬁ}ﬁ?%ﬁ S&JFP%H”@??‘EB%“WQ&B? ProsAmt inyestigniwi beulesarigeds, and
thus the f g | s generated when.the tab portion 22 is
pulTed, ac s TGy Sl Fo oY ARPEREN B E oD bideea ebmicer  he
tab porti aymitiPyb! i | i |, the |l ocking of the counterpart
connector 10 is relagggggh':t%g@g%ﬁﬁhgﬂﬁ?%i de and |l eft-side | ock nmechani sns.

Accordi ngly, théndenrektreledRededharfisn cﬁ@-‘i%of(ﬁ?late{?g)l qorﬁﬁﬁ %‘éh&i&%ﬁé’r%t he

counterpart connector 10. According to eac oregol ng vdrious | ock

rel ease neepardtsiysiomtehpulblity @laintiisligably atehekabltive bRtAYEd ©peBificgigasi ng
the | ocked state while the high density assenbling of the conponents or
devi ces i shendAthpaitiee2 trasig,guide hole 26 as shown in Fig. 15, and the pull-tab 6 is

slidably inserted through the guide hole 26.

Referring to Figs. 16A to 16C, an operation of the lock release
mechanism of Fig. 14 will be described.

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 puiled 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 {1 and an X-direction
component f2. By the X-direction component 12, 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 fuicrum 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,



those | ock rel ease nechanisns are suitable to be nmounted on high density
assenbling portions of display units, DVCs, PCs and the like. In the
foregoi ng description, explanation has been made of the connector as an
exanple, while the present invention is simlarly applicable to other
conponents and various kinds of devices. Specifically, the pre; t 006
invention is applicable to, for exanple, those nenbers having 188 &
structure such that the nenbers have at~ | east a pair of concave and convex
portions and are capable of being attached to and detached from each

other, oneaod furieer, BEalefce Maparaldel hepal-tN6ak hRaTb2 MWexdHed AL

sides thereof, and the other of the nenbers has an engagi ng portion, such

as a concaXalingotionoso thiat anfalae morhent is&jetierated. t 1By thRCdnd@NOhomMiereen an
attached state is retained through engagenment between a projection of the

| ock | everlighicsidenakigeer 2 givots about, thewthdteaxid g irBoAgevwisE dietisen t he
projection of the |ock |ever and the engaging portion is released to
enabl e det %e8asegtheflogkrd sisimwith the cousterparbchanedter 1pul I this embodienart ng
portion of tt}e |l ock lever. 5 June 2006 12 WHAT IS CLAIMED IS: Caiml. A
| ock rel eals RRPRSHAL AL CaR fraglmaviepiang the prlliéshefit and thusdhe dorsedi Par t

count er éi??f’%@%@@?ﬁwsé‘i?fierE?@whﬁ”EE@%S%@iﬁﬁki%gﬁ%ﬁii Vg“éstr%re‘;%bﬂmea e
eahani sm & Ui ioshdeflsg oo e BREUR A f IR R SkeE i adied Bickieb o'
count er par { et ARk | @A TBARERAMAEAAGorABXED 1A4EHAELs Y Bl oL

force of said bi.asin_g-1aean orc I ng sal er eby

5 b e A SareRe M A MR TR 1
3. The | oddanie camplatelyrdaiasimediroor tiengunterpbat ddnheciternei n a

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.




direction of the force pulling said pull-tab is designed to coincide with a
direction in which said | ock nechanismis detached from said counterpart
menber. 4. The | ock rel ease nmechani sm according to claiml, wherein a
direction of the force pulling said.pull-tab is designed to differ froma
direction in which said | ock nmechanismis detached fromsaid gcr)[unt Sé%art
menber. 5. The lock rel ease mechani smaccording to claim1, whérédfh d
| ock. mechanismis forned integral with a body conponent attached to said
counterpart nenber, said | ock nmechani sm bei ng novable relative to said body
component. 6. The | ock rel ease nmechani smaccording to claim5, wherein said
body conponent is designed so as to be detached from said counterpart
menber in a fir | ' Ld | ock mechani sm bei ng novable in a secoend
di rection per pe%%ﬂf@%%’%@?%‘fi rst direction, said pull-tab being
designed so as to becpaiherl in Baikdrbibsie HebBEh 1A roll AliD Ly TN, | OCK
rel ease mechani sengageakdt Ngidhoa &b B roNRS )R ?f&_ﬁ Ay £04monent is
. desi gned so as gerhabesslet ACRaGa§L MWL s SO MGH PR TERRELeL N2 §1 T St
direction (Al), Baikdrkneksdaebashsin RRNBYLIDUAR £1i7l @y g.?%‘i @CE% tion

u

(A2) perpendi cultar shaashock WebBinibn € ¢hbPllateridHACLY P8 i -tab

bei ng desi gned scasniombe: RUkhed diRsagt B e 2sdh QN { dLgllel, to

and opposite tovwarhsesodkonflice £5dHO hemBar NG 1h0E ! GlEASE: %Qilggs?ﬁ .
arated -

according to cl aioted, aydweisei 8 SAdding 6KcdRENARIS Vb1 &
froma body congemeatpEXMingOBaidGulsatsh CQUMALEEPAL rgggq,eg thaal ock

mechani sm bei ng eatagetad: rRYRDIasd Qotiatskpr@dyepmponent, said pul |l -tab
bei ng connected to said | ock mechanism 9. The | ock rel ease nechani sm

according to clai m 8, 2whEhelonk selegse heckanesh@itbaling © Ahhas heferiysiighbl y to
sai d body conponent. 10. The | ock rel ease mechani sm according to claim?9,
wherein said Pulltabisflexible. -

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

5. The lock release mechanism accc;rding 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.

Clzim 7. The lock release mechanism according to
claim 5, wherein saild body component is designed so as to
be detached from said counterpart member in a first
direction (1), said lock mechanism being movable in a
second direction (A2) perpendicular to said first direction.



| ock mechanismis rotated by the force pulling said pull-tab, thereby to
rel ease the engagenent with said counterpart nenber. 11. The | ock rel ease
mechani sm according to claim8, wherein said |ock nechanismis attached
slidably to said body conponent. 12. The | ock rel ease nechani sm accordi ng
to claim1l, wherein said |ock nechanismslides by the force ﬁlli aid
pull -tab, thereby to release the engagenent with said counterg PEe er.
13. The |l ock rel ease nmechani smaccording to gdaiml1, wherein said pull-tab
is flexible and has a semi circul ar shape. 14. The | ock rel ease nmechani sm

according to claigmyd, ,yhernebn,sal - s formed ntegral with said
| ock mechani sm  E5re 0600 &%&;ﬁ%@%gﬁg J(1: %%Os%sa%?cé’fp‘d?‘ﬁjgl?do | & THFS
wherein said publrd@Bons TOf separ atf ety FPBRTYS &1 824 wechERi sm  16.
The | ock rel ease nechani smaccording to claim 15, wherein said pull-tab is

(L xed o sald | ok meqhem b el ASE e df o DB PR LR P38 JRE R0 o

according to claim 15, whereln sai I'S

mechani sm by caubd R@chaismie heskef RIH AN AR i m
15, wherein said pull-tab is figegetgé{g%ﬁ%dl ock%wecc?nﬁi Smr%??ﬁ%%fﬁ?rﬁé_@ 5
June 2006 14 19 sakhectrnieiparighember, seichack stachasiomthaigg bRachal MolabiMies&idn
said pull-tab is pivotably connected to said | ock nechanism 20. The | ock
rel ease mechani ¥RAYEEFMANGGL saidarditab teinawennsciedsiai stid look kneabehism.sm
conprises a | ock Ieve@ rq.bai nekd Ejvot ably about a E‘i vot axis, and the
pivot axis of said |ofk I'B§&CkIRPaze merd lanjsgp &cegrd git0 Clin| 8. phisrep said

Girection of K ekl AR A RER RS S ol b ReE TR an o

ﬁﬁcig iol ij n;g)mt o tc;gl m 1910f uThéRick r6IREBE hidohan@nt adtoP@h kPBafh bddhbieifsh@nged
lock mechanism is rotated by the force pulling said pull-dab, 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 pulfing said puli-tab, thereby to release the
engggement with said counterpart member.

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

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

17.  The lock release mechanism according to claim 15, wherein said
puli-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 fock mechanism by hooking.



Claim22. The | ock rel ease nechani smaccording to clang 21 wherein said

| ack mechani sm conprises two lock levers (2) engaging with said
Counterpart nmenber, said pull-tab being in the formof a flexible elongate

menber havi ng both ends connected to said two |ock I|evers, said |ock

| evers by conponents of a force Pulling said being noved rel e&s&@t gﬁ
engagenent with said counterpart nenber thereby to 23. The | oc Fed2e

mechani sm according to claim 22, wherein a g4rection of the force pulling
said pull-tab is designed to coincide with a direction in which at |east

one of said |ock rrecharéi sn@@i s detached fromsaid counterpart nenber. 24.
A connector conprisi ng:-a WEREEIEReSIaPChEISREReEingY teim 1 cuhatein paipt
ctor bogig'/ for engaging with

: | 1SRG
e it ar AR, @%%%%}sgﬂwteﬁe%ﬁérﬁagﬁ% FFHEUE t he | ock mechani sm

said counterpart conne _ :
described 19 claim 1 @b 22heaidk feifasbbchHiGAROREAR GILAFS U AR d
lock mechanism comprises a lock lever retained pivolably about a pivot axis,
and the pivot axis of said lock lever and a pivot axis of said puli-tab are
eccentric fo each other in a direction perpendicular t6 an engaging direction of
said iock mec;anism.

21. The lock release mechanism according to claim 19, further

comprising a tab portion slidably arranged on said pull-tab.

Claim 22.  The lock release mechanism a<carding. to

claim 1, wherein said leck mechanism comprises two lock
Javers (2) engaging with saig counterpart member sai&

‘pull-tab being in the form of a flexible

;;;ngate member having both ends connected to said two lock
ers i
| said lock levers
. ) belng moved
¥ components of a force pulling saig Pull-tahn thaféﬁ t
relsasea the engagement with said counterpart mnmber- Y

23. The lock release mechanism according fo claim 22, whetein a
direction of the force pulling said puli-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 connecior comprising:

a connector body for connecting to a counterpart connector;

a mechanism connected lo said connector bady for engaging with said
Counierpart connector, said mechanism serving as the lock mechanism
described in claim 1 or 22; and

the lock refease mechanism according to claim 1 or 22.



