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L1 1 *000002* *159159* ELECTRI CAL LOCK BACKGROUND OF THE | NVE
1. -Fi e d f on 5 The present invention relates mm&mmﬁmmﬁmm
| ock, u“mmmmw olt having been |ocked and ther efo

ret ract| ng ? extended | ocked position is capable of betissgorel eased
fromits |locked state by using electrical drive neans. 2. Description of
the Related Art In general, a conventional electrical |ock conprises:

unl ock-code input neans 10 for en®&UBCPDRICAISEOCK i nput an unl ock code of
the lock to the lock either by using a ten-key unit or by using a magnetic
card key; a dead bolt which is extended outward fronland retracted i nward

froman opening forned in a by a rmanual
operation of manual neans sueR unb-turn or by

manual i nselrt [ Oh@m@f a key in an ext er naI | y accessed cylinder
| ock; and, a 15 h is al so extended outward from and
retractgd i nwar drg sfasanpmeﬁnor??@ﬁte@.qowggver nbEg .mgmcn'aaaéad%oﬁ R&vifigor

by a manual turn of grip neans such as a orm ng a door

handl e of tHeendocked amnd therefere prevented froatretizgting frondité extehded Ib¢Kedt pasitioh
of the process, the dead bolt having been extended outward and Iocked S

rel eased frienapatsleldcbleim releasadofiromyitsuiocked stade byiusing electricahdtive means. as a
sol enoi d, g tor, and Like actuator which is controlled by the
unl ock- code*i np econd step followng the first step,
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last 1,19l N f8r bRABITGSA GQerf @' ihpu é}guhib%k?gﬁrbitﬁé Itk tbltRe IGHICEItHRR by dsin

retracted by using” th ove- ment | one rip neans to permt the user to
open the dden- ke?&nitrorsmqllsmg aqnagnétiocard iedye atdeadbbolt whichds extéreiédesutaacd Ng
to the above process, since the process for unlocking the conventional

el ectrical frasa vanddat;actgdsnwarcb&onmroepeemgtfemed irma fereqdlatesofiasdoongithes by

In daily use of th her words, the
Y UShanual operatlon of manual means such as an interior-mounted thumb-turn or by

i cal
from

manual insertion and rotation of a key in an externally accessed cylinder lock; and, a

15 latch bolt which is also extended outward from and retracted inward from another
opening formed in the fore plate of the door by a manual turn of grip means such as a
lever handle forming a door handle of the door. In a process for unlocking the lock; in
a first step of the process, the dead bolt having been extended outward and locked is
released from its locked position by using electrical drive means such as a solenoid, a

20  motor and like actuator which is controlled by the unlock-code input means; then, in a
second step following the first step, the dead bolt is retracted from its locked position
by using the above-mentioned manual means such as the thumb-turn and the like;
and, lastly, in a third step following the second step, the latch bolt is retracted by using
the above-mentioned grip means to permit the user to open the door.

25 In such a conventional electrical lock operated according to the above process,
since the process for unlocking the conventional electri¢al lock comprises three
process steps, the process is cumbersome in daily use of the lock. In other words, the
conventional electrical lock is poor in operability. In order to improve the conventional

electrical lock in operability, various types of attempts have, heretofore, been made in



conventional electrical lock is poor in operability. In order to inprove
the conventional electrical lock in operability, various types of attenpts
have, heretofore, been made in 2 the art._One of such attenpts in the
prior art is shown in Japanese Patent Publ fcation No. Hei 6- 43772, which
di scl oses an electrical |lock conprises: a dead bolt and a latch bolt both
nmounted in a lock box; a first working elenent, which is capable of being
turned in forward and reverse directions by operation of an

i nterior- noghetaatl Ohelobsich attempts insthd pricaaet is lshodedd Japahese PatertdPublidation
retracted, and is also capable of being turned in one direction by
oper ati on oNoaHek6#37r2) wglcac:hwem a1y electrinal lagkiconprigest 8 deashkolt and adatah
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so as to have the elevating elenent noved up an own In a sw nging

nmanner; an fumed Inogsre disectiort by vpecdtionofemp@iemally acgessahbylinden iotknsd adto
el evating elenent in one direction on a pivot provided in an internediate
portion of hame thetdeadbalt extended; aplurality ofilinks cheotght whichdhe dirsttwerking a 15
| ock box is energized by.a, contyol signal jssued from unlock-cod ‘I”Hgﬁt

K d, an

means whi chele IsturReR in fpwag a'i‘ﬁils erse dirgations: gvatng glem

ol ament - ancbits g frlbepsSuEh TS leyeE hanfREARF bl bbok Féidle e LG tldhse,
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above construction: el enent '1s energized by the contro

si gnal or ubé eotatetbiiforwardeahd reversendirectionsdo astiehavepthe elewating element
el evating el enent is swingably noved by the interlocking unit so that the
el evating emenedupiand-down éal adwingingenannem aninterlocking sinith whighais capablenent
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rel easefk f rgak bR i§@AGFgized by a control signal issued from unlock-code input means which
enables the user to input the unlock code to the lock; and, an engagement unit, which
is brought into contact with both the elevating element and one of the links only when
the elevating element is swingably moved in one direction.
In the conventional electrical lock having the abave construction: when the
20 drive element is energized by the control signal or unlo¢k code issued from the
unlock-code input means, the elevating element is swingably moved by the
interlocking unit so that the elevating element is engaged with one of the links through
the engagement unit. Consequently, when the second working element is turned by
using the door handle, the elevating element is moved up, so that the first working
25 element is swingably driven by the elevating element through the links to retract the
dead bolt, whereby the conventional electrical lock is raleased from the door.
In this conventional electrical lock, since the latch bolt and the dead bolt are
simultaneously retracted, this lock is considerably improved in operability but not

improved in construction since the lock is still complicated in construction due to the



In this conventional electrical |ock, since the latch bolt and the dead
bolt are sinultaneously retracted, this lock is considerably inproved in
operability but not inproved in constructjon since the lock is stil
conplicated in construction due to the 3 %resence of its conplicated
i nterl ocki ng mechani sm which increases the assenbling cost of the
conventional electrical lock in production. This is a probleminherent in
the conventional electrical |ock. 5 SUMVARY OF THE | NVENTJON Under such
ci r cumst anqesendiofiteeeMplicated iitbAOcking nashanism Shich ihtreases e assembling
inherent in the prior art. Consequently, it is an object of the present
i nvent i on teospobthedeonventionalelectatal Ibok in praductionloBis ima probipm inberantyin the
conpl i cat ed |nterlock|nq nmechani smand is 1o capabl e of sinultaneously
retracti ng @wveNtonalelectierlloghd a dead bolt upon rotation of a door
handl e after the | ock receives a control signal issued from unl ock-code
i nput  neans through which the user may input an unlock code of the lock to
the | oc Therefore, the el ece : apt i nvention is
capabl e of realizing a considerat N1 n assenbling process
of its conponentgndét strcﬂctufauhm:andé Tﬁ@ ﬁéyéheurﬂmwﬂéh wals hhdeRd edReithe
I nvention is acconplished by prOV|d|ng An el ectrical |ock fixedly nounted
on a door qroblensinhgrentrindoetprionaiton: a door handle (12) rotatably mounted

in a min |lock box (4) provided with unlock-code input neans,for inputting
an unl ock code; Gorgaduendy: it {2 obiegt af the: presepl inv '5’6)" eopnevidean electrical
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its one si ChEdb@r IR@ridie laffeP the l&:k\récélvbs anohtr@DSIgﬁQD is§ged frorndnioarticedeinput
outwardly and a pivot hub portion (78) init's 25 the other side to permt

the pivot Hueapsthrough (Nm:)h the usaremay mpdit anlynlock O@dejog/thetlnd( taitheveckub
t 76 with d t f th t (48) t
portion ( '?‘helrzfoerggt%% electrlcal Igcr:]k IoP tnheer preers]enp I%(/eht?gn |% capa%l ? realﬂg{ng (48) to

considerable cost reduction in assembling process of its components in production.

15 The above object of the present invention is accomplished by providing:

An electrical lock fixedly mounted on a door comprising, in combination:

a door handle (12) rotatably mounted in a main lock box (4) provided with
unlock-code input means for inputting an unlock code;

a dead bolt (48) and a latch bolt (50) both mounted in a sub-lock box (34)

20 disposed behind the main lock box (4);

a lock shaft (44) rotatably mounted in the sub-lock box (34) and disposed on
an extension line of a handle shaft portion (14) of the door handle (12), wherein: the
lock shaft (44) is provided with a drive hub portion (76) in its one side to permit the
drive hub portion (76) to extend radially outwardly and a pivot hub portion (78) in it's

25 the other side to permit the pivot hub portion (78) to extend radially outwardly; the
drive hub portion (76) is engaged with an inner end portion of the dead bolt (48) to
have the dead bolt (48) projected from and retracted from an opening (54) of a fore
plate (35) of the door (46);

a first drive leg portion (18) and a second drive leg portion (20) both fixedly



have the dead bolt (48) projected fromand retracted from an opening (54)
of a fore plate (35 of the door (46); a first drive leg portion (18) and
a. second drive leg portion (20) both flxedly | 4 nounted on a door handle
shaft portion (14) of the door; handle (12) to extend rearward fromthe
mai n | ock box (4) so as to be rotatably received in the sub-lock box (34)
In an insertion manner, wherein each of the first drive leg portion (18)
and the second drive Ieg portion (20) is disposed in each of opposite

sides of t hgolrRed onBiboPharidle shaﬂrﬁarﬁtsn (M)offthéaebwhaﬁdaet(w {0'ektER

sub-1ock box (34) to face the pivot portion ( of the [ock shaft

(44), wher eearward fmmu the re) lock bmxc(ub de@sWotHe mtatablyget:ewedatﬁ thd 8ab-ldak boxv e
t he output shaft (82) connected with a rod screw (84), the notor
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port|0n5(8§zﬁps provided in a proximl end portlon of the cam pl ate nenber
(86); and e cam plate nenber (86) is nmounted inside the sub-lock box

(34) in a manner Gt (Hb d?fm‘o%lﬁté&ﬁi e'@m)l%k(b%‘i)(shftd fd&é%ébwb’ih%vab' e
and gui ded inside the su | ock box (34); a clutch lever (98) wh

provi ded wiportion (718} %f urthe wom shaflt (4dh whérgjn ttmlmotnr\(dopisl provraledemtredn wutﬂuta
front end portion of the pivot hub portion of the lock shaft (44)

t hr ough a @haﬁt(Bz)ltwd)avam@rwtnut (&2h@ooaa¢tgdawﬁ\ avod sereps(d4)i the motaar | y
d f f and f th
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by the amr&;%@ asepar:!ft&%@fto have the pressure armportion (102) of the

clutch Tever rom and brought into contact with a
peripheral surf acgaripldtBmémplr (:d? Pro(aéé&i wifh & fh’r@édéﬂ %‘éIéGGO) W ité l:ﬁﬁ}erf or
n

forcing the pressure armportio of the clutch Ilever (98) to be
br ought i niportim({88)t whetein:tthe camermmhem (88)ri$ poavidéd irha proxitnat bad poftieh of
the cam plate member (86); and, the cam plate member (86) is mounted inside the
sub-lock box (34) in a manner such that the cam plate member (86) is linearly
15 movable and guided inside the sub-lock box (34);

a clutch lever (98) which is provided with a pressure arm portion (102) and
pivotally connected with a front end portion of the pivot hub portion (78) of the lock
shaft (44) through a pivot (100), wherein: when the cam plate member (86) is linearly
moved forward and rearward by forward and reverse rotation of the rod screw (84),

20 the clutch lever (98) is swingably driven on the pivot pin (100) by the cam plate
member (86) to have the pressure arm portion (102) of the clutch lever (98) separated
from and brought into contact with a peripheral surface of the lock shaft (44);

a lever bias spring (106) for forcing the pressure arm portion (102) of the clutch

lever (98) to be brought into contact with the peripheral surface of the lock shaft (44)
25 when the cam plate member (86) is in its rest position;

an interlocking lever (108) pivotally mounted inside the sub-lock box (34)
through a pivot (110), wherein: the interlocking lever (108) is provided with a follower
arm portion (109) and a pulling arm portion (112); and, the follower arm portion (109)
and the pulling arm portion (112) are oppositely disposed from each other with
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25 when the camplate nmenber (86) is inits rest position; an interlocking
| ever’ (108) pivotally mounted inside the sub-lock box (34) through a pivot
(\110), wherein: the interlocking lever (108) is provided with a follower
arm portion (109) and a pulling arm portiosn (112); and, the follower arm
portion (109) and the pulling armportion (112) are oppositely di sposed
fromeach other wwth 5 respect to the pivot (110) in a manner such that
the follower armportion (109) extends radially outwardly toward the | ock
shaft (44) rggpkdthgthd Pﬁopgi10)%3%%WéumhafWﬁ)llbﬁeﬁaﬂﬁthdh {fog@n inner
end portion of the la whereby a front end surface of the
pressure arexterast radially dudwardly td\mrdl the dbcloshadft ¢4 ) (aiﬂ)that/\thecﬂ!ulhhgjasm @ortidre

| ock shaft 344) I s pushed, by the first drive le?ﬁ portion (18), and the

| ower obludu&)slamsedwlthneandmmeﬁmd petiop &f the fateh bolt (89):t he i nterl ocki ng

door handl e (159areby B endlsuafaberoTiRe prsdsn e arErbdrien kifkuctdbe B0y
and othgr _qhlb8) HNARRARSSH ma%r:ﬁghaﬁ?&@g ; blishd 67 81K 71T 4A0L 16 oottioh!

be nore appare OW ng descri n’i'n conjunct

the acconpsgy iahd tHé WEShligleWirfate dfitite follower anhrpwﬁorv ﬁ)@)@ftr@énnterlockmg
el ectrical |ock accordlng to a first enbodi nent of 'the 5 present

i nvention; |évey.(128) is pushefitupsvatd byi the seiconti drivedeg portimin (20¢ whendive daor Fi g.
1, Fig. 3 is arear view of an essential part of the main |ock box used in
the electhaddle (12istmBesh in Fig. 1. Fig. 4 is a plan view of the main

| ock box shown in Fig. 3; 20 Fig. 5 is a |l ongitudi nal sectional view of the
el ectrical lock of the present invention, taken al ong the line A-A of Fig.
2; Fig.4e6 is a cross- sectionm the present

i nvent | on, taken along the  0SS-secti onal

view of the el eqtig sisdve Qﬁ(o@ferbb}écm %‘d@éhtdg@s%md' féatures of the present invention

will be more apparent from the following description taken in conjunction with the

accompanying drawings in which:
Fig. 1 is a front view of an electrical lock according to a first embodiment of the
15 present invention;
Fig. 2 is a left side view of the electrical lock shown in Fig. 1;
Fig. 3 is a rear view of an essential part of the main lock box used in the
electrical lock shown in Fig. 1;
Fig. 4 is a plan view of the main lock box shown in Fig. 3;
20 Fig. 6 is a longitudinal sectional view of the electrical lock of the present
invention, taken along the line A-A of Fig. 2;
Fig. 6 is a cross-sectional view of the electrical lock of the present invention,
taken along the line B-B of Fig. 5;
Fig. 7 is a cross-sectional view of the electrical lock of the present invention,
25 taken along the line C-C of Fig. 5; and
Fig. 8 is a longitudinal sectional view of the electrical lock of the present

invention, taken along the line D-D of Fig. 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS



25 taken along the line CGCof Fig. 5 and Fig. 8 is a |ongitudinal
sectional view of the electrical lock of the present invention, taken
al.ong the line DD of Fig. 5. DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS 6 The best nobdes for carryi ng6out the present invention wll
be described in detail using enbodi nents of the present invention with
reference to the acconpanying drawings. Figs. 1 to 8 show an enbodi nent of
an electrical lock of the present invention. 5 As is clear fromFig. 2,

the enbodi ment ofhélsest!m6dées ¢or céwlhgléutf {hee pras e ierdiodnwil bdcu&scﬁseériﬁl
conprises a door handle 12 constructed of a |l ever handle, which is

rot at ably ndelmlecusmg aembodimentes ofx the pipoesentd imvierttionn | veithk - ceférericepuo the
means for inputting an unlock code of the electrical |ock. Now,
her ei nbel owACYHBPARBARY ﬁr%mgs,onst ituent elements of the electrical |ock of

doad bolt 48 andF 55 308 ekt aBeniasiibol ol ah kG 10dofthe Bebehtindhsyion,”
whi ch i s di ag EQaPﬁB f 221 biififerk O e oRRUAA Rk EHBUA Molitkel
¥, 0ReP RO lg: 2nery ¥

sub- Iock box 'S a which i's |s osed on an e tenS|on |ne

of a handl goerivwd én@@bh’ip?i%eé‘b aﬁoﬁmqu d@ﬂ@ﬂ"h@tea%f aevenRandlb'whict is S

the Il ock shaft 44 is 15 provided with: a drive hub portion 76 in one side
of its peritatably mouhtedantaomiainy lock box 4iprovided with einfoakrcatie inputmeanadorl | y
outwardly; and, a pivot hub portion 78 in the other side of its peripheral
surface to WRVEINGAN Bnlesk cads of dhe electrical looke Now. hereinbglow, thekemaipingrhe

por i on'of p%f@@@dﬁ%ﬁﬂ?%ﬂfﬁg%Aﬁfﬂf‘%ié&ﬁ%aﬁthﬁ&qﬁgﬁﬁ et i 5 Benciibe

retract g an opening 54 of a fore plate 35 of the door 46. As is
cl ear from | , a first drive leg portion 18 and a second drive |eg

portion 20 both Abshown inFigtZ & dead belt dgandaiatele boltH areanbyably howrited lre
door handle 12 to extend rearward fromthe main | ock box 4 so as to be

rotatably ra@ubded( box 3{4hwhmhlbs Idisposedbehind theamaimioek thioxr4. Rotatably exoustedn
'nFg. 2 tﬁe su Itocr:]ke box 34 is a lock shaft 44, which is disposed on an extension line of a
handle shaft portion 14 of the door handie 12. As shown in Fig. 5, the lock shaft 44 is
15 provided with: a drive hub portion 76 in one side of its peripheral surface to have the
drive hub portion 76 extend radially outwardly; and, a pivot hub portion 78 in the other
side of its peripheral surface to have the pivot hub portion 78 extend radially
outwardly. The drive hub portion 76 of the lock shaft 44 is engaged with an inner
end portion of the dead bolt 48 to have the dead bolt 48 projected from and retracted
20 from an opening 54 of a fore plate 35 of the door 46.

As is clear from Fig. 4, a first drive leg portion 18 and a second drive leg
portion 20 both fixedly mounted on the door handie shaft portion 14 of the door
handle 12 to extend rearward from the main lock box 4 so as to be rotatably received
in the sub-lock box 34 in an insertion manner, as shown in Fig. 2. Each of the first

25 drive leg portion 18 and the second drive leg portion 2Q is disposed in each of
opposite sides of the lock shaft 44, as shown in Fig. 5.

A motor 10 shown in Fig. 5 is fixedly mounted in the sub-lock box 34 to face

the pivot hub portion 78 of the lock shaft 44. The motor 10 is provided with an output

shaft 82 to have the output shaft 82 connected with a rod screw 84, and is energized
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25 drive leg portion 18 and the second drive leg portion 20 is disposed in
each of opposite sides of the | ock shaft 44, as shown in Fig. 5. A notor
10 shown in Fig. 5 is fixedly mounted in the sub-lock box 34 to face the
pi vot hub portion 78 of the lock shaft 44. "The notor 10 is provided with an
output shaft 82 to have the output shaft 82 connected with a rod screw 84,
and is energized 7 on the basis of a control signal such as the unl ock
code issued fromthe unl ock-code input nmeans for inputting the unlock code

of the el ecor tivnbasisof a cort@Msignal Sudread eie GRlockitodd idsuiet am the unisekdsddeom

ri ght-hand corner of Fig. 5, is provided with a threaded hole 90 in its
carrier porinpuhmg@ans Torinpattingshe pmiackocodesof the elegtricalildeld i n a proxi mal end
portion of the cRm pl ate menber 86. The cam plate nenber 86 is nounted in

the sub-1ock boxA%am plate maipker 88, whieh is shawn ththehatiom ria’et;blémd gernes of Fig.
i | | iLded | -1 agk bax_ 34.. A 8, .
which 12 o nseEandis Wb frafadd Rod ot ndfsccaiin soris ﬁn%@rﬁéﬁfio%ep B8is
AR : ! ' ; . s

connect o' vPRYRISRnGECroirhal hoPbiteHicH thE BaRNBatd etbortt TholGirintate |10 |

shaft 44 t hiewer®ens \méurted id (b siudtki sk S41R &lnvdrmaratienrth&Cthiescdn pré! v

noved forward and rearward by forward and reverse rotation of the rod
screw 84, tmembent8éhsllioearly asovable and gyidedindhe sab-lock box 3di vot pin 100 by
t he cam pl ate nmenber g?ﬁto have the pressure armportion 102 of the clutch

| ever 98 separ atREYteR ivar §8 whigihis dispesegdadiacentde the camupipte F}?ﬂ&%ﬂahe in

f f | f 4. A | ' ' 106 i Lt
pivot pin 106 859 g?@@mﬁ%_r%&8505'%%%?@@fﬁ'@éﬁgffﬁ%bgﬁﬁu@ﬁ?eﬁ%fva@tv 08
49 when® hotnrdetdh GRR ePontbrcporiBnidf thd PGt hub TRHIGH 78 8 the ek herair, |

llever 108, thhowdh a pivbitpire360. Whienthsicahvplabe membersd st linthrigmovél formeard i n

a substantially central area of Fig. 5, Is pivotally nounted on the
sub-1 ock band earvard by forvasd\and reverseTotation efithe rad sgrave 84y theoduich lever 98
provided with g f

Thet ol | owds SiedRly drtsan SodhalRivatiein 180Py the CarPlate Masbanss ke bave the
substant i al Ly cQRROSH BbMioh TP SFthe’ IEh 58Vt g8 §55aritedd ¥rom and brought into
15  contact with a peripheral surface of the lock shaft 44.

A lever bias spring 106 is mounted on the pivot pin 100 to force the pressure
arm portion 102 of the clutch lever 98 to be brought into contact with the peripheral
surface of the lock shaft 44 when the cam plate member 86 is in its rest position.

An interlocking lever 108, which is disposed adjacent to the lock shaft 44 as

20 shown in a substantially central area of Fig. 5, is pivotally mounted on the sub-lock
box 34 through a pivot 110. The interlocking lever 108 is provided with a follower arm
portion 109 and a pulling arm portion 112. The follower arm portion 109 and the
pulling arm portion 112 are substantially oppositely disposed from each other with
respect to the pivot 110 in a manner such that the follower arm portion 109 extends

25 radially outwardly toward the lock shaft 44 and that the:pulling arm portion 112 is
engaged with an inner end portion of the latch bolt 50, as is clear from Fig. 5.

Since the electrical lock of the present invention has the above construction, a
front end surface of the pressure arm portion 102 of the clutch lever 98 abuts on the

lock shaft 44 and is pushed by the first drive leg portion 18. On the other hand, as



respect to the pivot 110 in a manner such that the follower arm portion 109
extends 25 radially outwardly toward the | ock shaft 44 and that the!pulling
armportion 112 is engaged with an inner end portion of the latch bolt 50,
as is clear fromFig. 5 Since the electriBal lock of the present invention
has the above construction, a front end surface of the pressure arm
portion 102 of the clutch lever 98 abuts on the |ock shaft 44 and is
pushed by the first drive leg portion 18. On the other hand, as 8 viewed

in Fig. 5 -vieleddn m%ls,@bwrdbﬂqs%eeﬁrfhb@ofmdwnov\/eaamwrwrﬁcbmmog@?mé the
i nterlocking | ever 108 is pushed upward by the second drive |leg portion 20

of the door intériocking lexenih@sd is pushesoupwandddethezsdaconduirivedeg podion 2@ of theriapr

5. As is clear fromFigs. 1 and 2, the sub-lock baox 34_js fixedly nounted
inthe 5 inh%’ﬂcﬂﬁrms\f!ﬁ%&”@ﬁ deerhandle 12ds durned qlockwise imERE&d t herei n or

di sposed adj acenf, . to _an_.lnner [ ] h [ | at.e . f, th n_46. On
Cher ot hor hand. " Bed€ or roflflas) T dnd’s, theRubIpc RoR a8 8 hufty MouiBdin e o
of the or; : Mol Q) far, ; A '
Pocked o ariidripate of 14 Bobpee ko a8ta b dinbidded fierein b Wpdiedidifodffi 1 an
the latch bipnkr a@lloftenfore plate 38, oftibie dobr 46 20AtHS bEttertiadidatemali 1ok baRi4 is
I 0 correspondi ng openi ngs 54 and 116, respectively. These bolts 48 and 50

are recei vixedly maunted oora treptcsuifacg ofdbeidoor 46dmthe vicsdtyafdhea foreqilaters.
stationary frane elenent 60, respecti Vel%’éf In this | ocked condition,, the

cam pl at e méE¥RREy thegdaar 464s locked toa statigRarydsame plementbeo piithe,waom.dhe deag:
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15 the presence of a resilient biasing force exerted by the lever bias spring 106, the
clutch lever 98 is capable of having its pressure arm portion 102 sufficiently separated
from the peripheral surface of the lock shaft 44.
In a condition in which the pressure arm portion 102 of the clutch lever 98 is
separated from the peripheral surface of the lock shaft 44, it is not possible for the first
20 drive leg portion 18 of the door handle 12 to drive an upper end surface of the
pressure arm portion 102 of the clutch lever 98. Due to this, it is not possible for the
drive hub portion 76 of the lock shaft 44 to push back the dead bolt 48 into its rest
position even when the door handle 12 is turned clockwise in Fig. 5.
Such clockwise rotation of the door handle 12 in Fig. 5 results in upward
25  motion of the lower oblique surface of the follower arm portion 109 of the interlocking
lever 108 through upward motion of the second drive leg portion 20 of the door handle
12. Although, at this time, there is a temporary and moment's retraction of the latch
bolt 50 from its locked position, the door 46 remains lo¢cked since the dead bolt 48

keeps its locked condition. Consequently, even when an unauthorized person or



position even when the door handle 12 is turned clockwise in Fig. 5. Such
cl ockwi se rotation of the door handle 12 in. Fig. 5 results in upward 25
motion of the |ower oblique surface of the follower arm portion 109 of the
i nterlaocking |ever 108 through upward mot? on of the second drive | eg
portion 20 of the door handle 12. Although, at this time, there is a
tenporary and nonent's retraction of the latch bolt 50 fromits | ocked
position, the door 46 remai ns | ooked since the dead bolt 48 keeps its
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burglar grips the door handles 12 and tries to open the door 46 by turning
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5, the clutch lever 98 is rotatably driven counterclockw se under the
i nfl uence outputishaft §2:af thei metond O rdally, tthel disgctioreaway drom theapivephuibg

reaches |t S 786t Mg loek eheR AR PRcias BsiewscinFiBo B aresBORIR 5 on
L he 20, oer e 4 i50c8 ok et g JR08 e Bt ot
15 of the cam plate member 86 in the direction away from the pivot hub portion 78 of the
lock shaft 44 to the right-hand side of Fig. 5, the clutch lever 98 is rotatably driven
counterclockwise under the influence of a resilient biasing force exerted by the lever
bias spring 106. As a result, the pressure arm portion 102 of the clutch lever 98
reaches its rest position in which the pressure arm portion 102 abuts on the
20 peripheral surface of the lock shaft 44.
In this rest position of the pressure arm portion 102 of the clutch lever 98, when
the door handle 12 is rotated clockwise as viewed in Fig. 5, the first drive leg portion
18 of the door handle 12 abuts on the upper end surface of the pressure arm portion
102 of the clutch lever 98 to force the clutch lever 98 to rotate clockwise, so that the
25 lock shaft 44, which has its pivot hub portion 78 engaged with the clutch lever 98
through the pivot pin 100, is also rotated clockwise as viéwed in Fig. 5, whereby both
the dead bolt 48 and the latch bolt 50 are retracted from their corresponding openings
54 and 116 of the fore plate 35, respectively, to unlock the electrical lock of the

present invention. More specifically, as for the dead bolt 48 in this unlocking operation,



the door handle 12 is rotated clockwi se as viewed ih Fig, 5, the first
drive leg portion 18 of the door handle 12 abuts on the upper end surface
of the pressure armportion 102 of the clutch |ever 98 to force the clutch
|l ever 98 to rotate cl ockw se, so that the Y5 | ock shaft 44, which has its
pi vot hub portion 78 engaged with the clutch lever 98 through the pivot
pin 100, is also rotated clockwi se as viewed in Fig. 5 whereby both the
dead bolt 48 and the latch bolt 50 are retracted fromtheir correspondi ng
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result of this leftward motion, the cam plate member 86 has its first cam slope portion
92 brought into press-contact with a cam projection 104 of the clutch lever 98 to rotate
the clutch lever 98 on the pivot pin 100 clockwise as viewed in Fig. 5, so that the
pressure arm portion 102 of the clutch lever 98 is moved away from the peripheral
20 surface of the lock shaft 44 to reach its rest position.

In a closing operation of the door 46, there occurs a temporary and moment’s
retraction of the latch bolt 50 from its projected position at the end of the closing
operation due to the presence of a wedged front surface in a projected end portion of
the latch bolt 50. After completion of the closing operation of the door 46, the

25 projected end portion of the latch bolt 50 is completely received in the latch receiver
member 124 of the stationary frame element 60, as shown in Fig. 1. In a condition in
which the door 46 is locked to the stationary frame element 60, when the door handle
12 is rotated counterclockwise as viewed in Fig. 5, the first drive leg portion 18 of the
door handle 12 abuts on a root area of the drive hub portion 76 of the lock shaft 44 to



In a closing operation of the door 46, there occurs a tenporary and
monent's retraction of the latch bolt 50 fromits projected position at
the end of the closing operation due to the presence of a wedged front
surface in a projected end portion of théllatch bolt 50. After conpl etion
of the closing operation of the door 46, the 25 projected end portion of
the latch bolt 50 is conpletely received in the |latch receiver nenber 124
of the stationary frane elenent 60, as shown in Fig. 1. In a condition in
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Upon recei psheintihdottedtlines in iFig)al) of thee maie [ickboxudi Wper rédeiptraitsach 10
energi zes the notor 10. As is clear fromFig. Fig. 1, the 15 door handle 12
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15 door handle 12 constructed of the lever handle is rotatably mounted in a lower portion
of the main lock box 4.

A U-shaped member 16, an intermediate portion of which is shown in dotted
lines in Fig. 4, is fixedly mounted on an inner end portion of the door handle 12 by
welding or any other fastening means such as screws and the like. As is clear from

20 Fig. 4, the U-shaped member 16 has a pair of its diametrically opposed leg portions
formed into the first drive leg portion 18 and the second drive leg portion 20. As
shown in Fig. 2, the door handle 12 is provided with the handle shaft portion 14.
Axially formed in an inner end portion of this handle shaft portion 14 is a central axial
hole 22. Rotatably received in the central axial hole 22 in an insertion manner is a

25 square shaft 24, which is provided with an annular groove 26 in its right-hand end
portion as viewed in Fig. 2, wherein a stopper pin 28 is also shown in dotted lines. As
is clear from Fig. 2, the stopper pin 28 has its upper end portion slidably received in
the annular groove 26 of the square shaft 24 and its lower end portion press-fitted in a

radial through-hole of a peripheral wall of a door handle mount. This door handle
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20 Fig. 4, the U shaped nenber 16 has a pair of its dianetrically opposed
| eg portions fornmed into the first drive |leg portion 18 and the second
drive leg portion 20. As shown in Fig. 2, the door handle 12 is provided
with the handl e shaft portion 14. AX|aIIy 3ormed in an inner end portion
of this handle shaft portion 14 is a central axial hole 22. Rotatably
received in the central axial hole 22 in an insertion manner is a 25
square shaft 24, which is provided with an annular groove 26 inits
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32. The first drive l1eg portion 18 and the second drive | eg portion 20 of

t he door hambbat azeateas dfd:hselrgulan hole 2, are Farewedcindhg aeariplate 8@.10f tHebmain lock
t hr ough- hol es 40 so as to be rotatable on_the center of the circular hole

32 rel ati ve bp¥ 4 together yvithuthecirgular hole 8Ry bhg firstsirive lag podjan 1&ang the secend
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38, are§or idugh-Hoss 46 8Blas'fd/de réftatabld 1% tid'Eantef bt the circular hole 32 relative to
the elongated arcuate through-holes 40. Similarly, as is clear from Fig. 5, a pair of
diametrically opposing elongated arcuate through-holes 42, which are symmetric
about a center of the circular hole 38, are formed in the front wall 36 of the sub-lock
box 34 together with the circular hole 38. The first drive leg portion 18 and the second
20 drive leg portion 20 of the door handle 12 are loosely fitted in these elongated arcuate
through-holes 42 so as to be rotatable on the center of the circular hole 38 relative to
the elongated arcuate through-holes 42.
As shown in Figs. 1 and 2, the sub-lock box 34, which is fixedly mounted in the
door 46, is disposed behind and adjacent to a lower half of the main lock box 4 in
25 parallel to the lower half in a manner such that the elongated arcuate through-holes
42 of the sub-lock box 34 are oppositely disposed from the corresponding elongated
arcuate through-holes 40 of the main lock box 4 so as to be aligned in position
therewith. The dead bolt 48 and the latch bolt 50 are disposed in parallel to each
other and slidably received in the sub-lock box 34. As is clear from Fig. 6, the dead
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box 34 together with the circular hole 38. The first drive |leg portion 18
and the second 20 drive leg portion 20 of the door handle 12 are | oosely
fitted in these elongated arcuate through-hgles 42 so as to be rotatable
on the center of the circular hole 38 relatilde to the el ongated arcuate

t hrough-holes 42. As shown in Figs. 1 and 2, the sub-lock box 34, which is
fixedly nounted in the door 46, is disposed behind and adj acent to a | ower
hal f of the main | ock box 4 in 25 parallel to the lower half in a nmanner
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5, the dead Qﬁétstélibdafiyﬂ‘hmédléﬁ‘léﬂtm asshowndnFigpprt pin 64. A toggle
joint spring 66 has each of its opposite end portions fitted on each of the
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15 Due to such arrangement of the toggle-joint spring 66, the dead bolt 48 is capable of
steadily keeping its front-end locking portion 52 in each of its projected and therefore
locked position and its retracted and therefore unlocked position under the influence
of a resilient force exerted by the toggle-joint spring 66. As shown in Fig. 5, the first
follower portion 68 and the second follower portion 70 both of the dead bolt 48 are

20 formed in opposite inner walls of a concave portion formed in a lower surface of an
inner end portion of the dead bolt 48. Another guide pin 138 is fixed to an inner end
portion of the dead bolt 48, and slidably received in a laterally elongated guide hole
139 formed in the front wall 36 of the sub-lock box 34.

On the other hand, the lock shaft 44 is disposed on an extension line of the

25 handle shaft portion 14 of the door handle 12, and rotatably supported between the
front wall 36 and the rear wall 72 of the sub-lock box 34. These walls 36, 72 of the
sub-lock box 34 are integrally combined with each other by means of a tubular fixing
stud 37 and a screw 39. As shown in Fig. 5, the screw 39 is coaxially mounted in the

stud 37, has its opposite threaded end portions pass through corresponding through-
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of aresilient force exerted by the toggle joint spring 66. As shown in
Fig. 5, the first follower portion 68 and the second foll ower portion 70
beth of the dead bolt 48 are 20 fornmed in opposite inner walls of a concave
portion.formpd in a | ower surface of an i ¥her end portion of the dead bolt
48. Another guide pin 138 is fixed to an inner end portion of the dead
bolt 48, and slidably received in a laterally el ongated guide hole 139
formed in the front wall 36 of the sub-lock box 34. On the other hand, the
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front wal | #teadably engaged with ¢corfsponhdingenuts {poishovm)outdide The salled6, 723,
72 of the sub-lock box 34 are integrally conbined with each other by neans

of a tubul athersyb-lagk box 3. #s igidear fern &ig. 35 thevookishait 44isrprgvided withea septar
39 i i all t i N th d 37 i t ' th ded d
port i ons. palOUAT DO orich Bterlsnerral it A argbEne) Bus 1 86k Peshan s
th llg 3 : . . )
W th or] esGSRAPHE endSorplibty AR inifie RentiFrtBf nd SRR R Yo S PR i
sub- 1 ock boméékiuaéé shaftde As b ichear frdin F‘fg 8, ltige lotkksHeftod4 is'srolRiedwith: g d
with a center hr ough-hol e 74, which extends in parallel with a

| ongi t udi natenrtralportion havingdke chater tHrdugh-htde 74 atheydrivedhiip pattidn 76;ranck ithes d
in the center through-hole 74 of the |ock shaft 44 is,  the square shaft 24.
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(as viewed in Fig. 5) from the opening 54 of the fore plate 35 of the door 46.
The motor 10 is fixedly mounted inside the sub-lock box 34 by means of a
fixing screw 80, a bracket 81 and a connecting screw 83, so as to be located in a
position behind and under the pivot hub portion 78 of the lock shaft 44. As viewed in
20 Fig. 5, the motor 10 is provided with the output shaft 82. This shaft 82 horizontally
extends rearward and coaxially connected with the rod screw 84 to rotate together
with the rod screw 84 when the motor 10 is energized. The motor 10 is provided with
its control unit (not shown). This control unit energizes the motor 10 upon receipt of
the authorized person’s confirmation signal issued from the unlock code input means
25 which enables the user to input the unlock code to the electrical lock of the present
invention. On the other hand, the cam plate member 86 disposed over the motor 10
(as viewed in Fig. 5) is also mounted in the sub-lock box 34 and slidably and linearly
guided therein so as to moved back and forth relative to the motor 10. The cam plate

member 86 has its carrier portion 88 bent at right anglas so as to extend in a direction



The notor 10 is fixedly nmounted inside the sub-lIock box 34 by neans of a
fixing screw 80, a bracket 81 and a connecting screw 83, so as to be

| ocated in a position behind and under th% pi vot hub portion 78 of the

| ock shaft 44. As viewed in 20 Fig. 5, the“notor 10 is provided with the
out put shaft 82. This shaft 82 horizontally extends rearward and coaxially
connected with the rod screw 84 to rotate together wth the rod screw 84
when the notor 10 is energized. The notor 10 is provided with its control
uni t (not spergandiclitartoeohdrizuntelplaine ae vigwead int Fig. 6p8ach tarrigvqortiere 88 of td
the authorized person's confirmation signal issued fromthe unlock code
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portion 78 through the pivot pin 100 1s the clutch I ever98. Wen the rod

screw 84 i stheotighitady viewed\ir Fidn\s, the cmmreveitOBlOrnsmn the ;bmoWamdl O@rtorhamusae
direction to nove the camplate nenber 86 to the left or to the ri
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portion192 gy thé first RENPSIBPE pHRITILO2 BF thd€am!iplatecnEmben 88 when the cam plate

member 86 is moved forward to the left as viewed in Fig. 5.

Even when the cam plate member 86 reaches its rest position corresponding
an unlocking position in which the cam plate member 86 is separated from the cam
projection 104 of the clutch lever 98, the pressure arm:portion 102 of the clutch lever

20 98 remains in press-contact with the peripheral surface of the lock shaft 44 under the
influence of a resilient biasing force exerted by the lever bias spring 106. This bias
spring 106 is preferably constructed of a torsion coil spring provided with a coil portion
and opposite linear portions extending from opposite ends of the coil portion, where
the coil portion is fitted to the pivot pin 100. One of the opposite linear portions of the

25 lever bias spring 106 abuts on a peripheral surface of the lock shaft 44. On the other
hand, the other of the opposite linear end portions of the lever bias spring 106 abuts
on a root portion of the cam projection 104 of the clutch lever 98.

The interlocking lever 108 has opposite end portions of its pivot 110 fixedly

mounted on the front wall 36 and the rear wall 72 of the sub-lock box 34, its follower



menber 86 is noved forward to the left as viewed in Fig. 5. Even when the
cam pl'ate nenber 86 reaches its rest position corresponding an unlocking
position in which the camplate nmenber 86 js separated fromthe cam

proj ecti.on 104 of the clutch | ever 98, the“bressure arm portion 102 of the
clutch Iever 20 98 remains in press-contact with the peripheral surface of
the |l ock shaft 44 under the influence of a resilient biasing force exerted
by the | ever bias spring 106. This bias spring 106 is preferably
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15 In construction, the pulling arm portion 112 of the interlocking lever 108 is
engaged with a left-side peripheral surface of the guide pin 122. On the other hand,
as shown in Figs. 5 and 7, a guide plate 126 is fixedly mounted in the sub-lock box 34,
and received in a horizontally elongated slot 128 of the latch bolt 50 in an insertion
manner. As is clear from Fig. 5, the horizontally elongated slot 128 has its left end
20 portion formed into a spring receiving portion 130. Mounted between this spring
receiving portion 130 and the guide plate 126 in the harizontally elongated slot 128 of
the latch bolt 50 in an insertion manner is the latch bias spring 132, which is
preferably constructed of a compression coil spring.
Mounted on a spring support pin 134 provided in an inner end portion of the
25 dead bolt 48 is a hub bias spring 136, which is preferably constructed of a torsion coil
spring. As shown in Fig. 5, the drive hub portion 76 of the lock shaft 44 is brought into
press~-contact with the first follower portion 68 of the dead bolt 48 under the influence
of a resilient biasing force exerted by the hub bias spring 136. Fixedly mounted
between the front wall 36 of the sub-lock box 34 and the rear wall of the same box 34



15 In construction, the pulling armportion 112 of the interlocking |ever
108 is engaged with a left-side peripheral surface of the guide pin 122.
On the other hand, as shown in Figs. 5 aq& 7, a guide plate 126 is fixedly
nounted. i n the sub-1ock box 34, and receiVed in a horizontally el ongated
slot 128 of the latch bolt 50 in an insertion manner. As is clear from
Fig. 5, the horizontally elongated slot 128 has its left end 20 portion
formed into a spring receiving portion 130. Munted between this spring
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15 102 of the clutch lever 98 reaches its rest position, the first actuator lever 148 of the
first micro switch 144 is depressed to de-energize the motor 10.

On the other hand, when the cam plate member 86 is moved to the right as
viewed in Fig. 5 to have the second actuator lever 150 of the second micro switch 146
depressed by the cam shoulder portion 96 of the cam plate member 86, the motor 10

20 is de-energized. As described above, an energizing period of time of the motor 10 in
the electrical lock of the present invention is minimized. This contributes to a
considerable reduction of noise in the electrical lock of the present invention.
Consequently, the electrical lock of the present invention is excellent in quietness in
operation.

25 As described above, in the electrical lock of the present invention: the drive
hub portion 76 of the lock shaft 44 for driving the dead bolt 48 in a manner such that
the dead bolt 48 is projected from and retracted from the opening 54 of the fore plate
35 is fixedly mounted on one side of the peripheral surface of the lock shaft 44 to

extend radially outwardly; fixedly mounted on the other:side of the peripheral surface



surface of the lock shaft 44 to reach its rest position. Wen the pressure
armportion 15 102 of the clutch lever 98 reaches its rest position, the
first actuator lever 148 of the first mcro switch 144 is depressed to
de-energi ze the notor 10. On the other hart§, when the cam pl at e nenber 86
is noved to the right as viewed in Fig. 5 to have the second actuator

| ever 150 of the second mcro switch 146 depressed by the cam shoul der
portion 96 of the cam plate nenber 86, the notor 10 20 is de-energized. As

descri bed adfane locknsteafedqiszihecpipst hutslpertiohi 7T8whichid)¢endy rididly outwaldlg; the
electrical lock of the present invention is mnimzed. This contributes to
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that the casropght iatorpresercomtactiwiththeqseripheralsurtadecof the lock%hatf 44 LUaderthel er
portion 88 threadablti; engaged with the rod screw 84 is linearly driven by
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15 by the first drive leg portion 18 of the door handle 12 , and the follower arm portion
109 of the interlocking lever 108 is pushed by the second drive leg portion 20 of the
door handie 12. Since the electrical lock of the present invention has the above
construction, it is possible for the electrical lock of the present invention to operate
both the latch bolt 50 and the dead bolt 48 simultaneously upon receipt of the unlock
20 code issued from the means for inputting the unlock code. This makes it possible to
unlock the electrical lock of the present invention through a single operation in an
easy manner. Due to this, the electrical lock of the present invention is excellent in
simplicity in operation, and therefore excellent in operability and in easiness in use.
In contrast with the conventional electrical lock employing a very complicated
25 interlocking mechanism, the electrical lock of the present invention is simple in
construction due to the lack of such complicated interlocking mechanism, and is
therefore capable of considerably reducing its assembling cost in production.
Finally, the present application claims the Convention Priority based on
Japanese Patent Application No. Hei 10-254298 filed on September 8, 1998, which is
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the lever handle 12 is turned by the user, the pressure armportion 102
havi ng been brought into press-contact with the peripheral surface of the
| ock shaft 44 is pushed 15 by the first drjve |leg portion 18 of the door
handl e 12, and the follower armportion 1 of the interlocking | ever 108
is pushed by the second drive leg portion 20 of the door handle 12. Since
the electrical lock of the present invention has the above construction,

it is possible for the electrical |lock of the present invention to operate
bot h the | aheteiyindorpdratediby hefermse. bol t 48 sinmul t aneously upon recei pt of
the unl ock 20 code issued fromthe neans for inputting the unlock code.
This nakes it possible to unlock the electrical |ock of the present
invention through a single operation in an easy nanner. Due to this, the
electrical lock of the present invention is excellent in sinplicity in
operation, and therefore excellent in operability and in easiness in use.
In contrast with the conventional electrical |ock enploying a very
conplicated 25 interlocking mechanism the electrical |ock of the present
invention is sinple in construction due to the |ack of such conplicated

i nterlocking mechanism and is therefore capable of considerably reducing
its assenbling cost in production. Finally, the present application clains
the Convention Priority based on Japanese Patent Application No. He

10- 254298 filed on Septenber 8, 1998, which is 19 herein incorporated by
reference. 20 What is clained is: 1. An electrical lock fixedly nmounted on
a door conprising, in conbination: a door handle (12) rotatably nounted in
a main | ock box (4) provided with nmeans for inputting an unlock code; 5 a
dead bolt (48) and a latch bolt (50) both mounted in a sub-1ock box (34)

di sposed behind said main | ock box (4); a lock shaft (44) rotatably nounted
in said sub-lock box (34) and di sposed on an extension |line of a handle
shaft portion (14) of said door handle (12), wherein: said |ock shaft (44)
is provided with a drive hub portion (76) ,in its one side to permt said



lo drive hub portion (76) to extend radially outwardly and a pivot hub
portion (78) init's the other side to permt said pivot hub portion (78)
to extend radially outwardly; said drive be portion (76) is engaged with
an inner end portion of said dead bolt (485 to have said dead bolt (48)
projected and retracted froman opening (54) of a fore plate (35) of said
door (46); 15 a first drive leg portion (18) and a second drive |l eg portion
(20) both fixedly nmounted on said door handle shaft portion (14) to extend
rearward frWhatds dlaimedjs:| ock box (4) so as to be rotatably received in
sai d sub-lock box (34) in an insertion nmanner, wherein each of said first
drive leg portion (18) and said second drive leg portion (20) is disposed
i n each of gpposite si des of ﬁai | ock shaft égé); 20 .a notor (10) fixedly

mounted in $ai d ADRieGtERaldeqk y mpunted 08A doeli GRIPISIRG, ipsombination) of

hatt (82) to. haddoRs nENGE1R) FEEHY iduntert i budlh Rk ¥ Y o dBa e )
and is eneﬁﬁhﬁﬁqopmpggﬁggﬁggmoekCadgontroI signal issued from neans for

i nputting an unlock a cam pl ate menber (86) provided with a

t hreadeds hol e (9@)deal bolts(48RBht & latdrbélt (BD) bd8 moumte®ima saBLIScIE BoX (34)
portion (88) is provided in a proximl end portion of said camplate

menber ( 86) dispasied behithdsaid piain bookdvdbe(d)( 86) is nounted in said sub-1ock
box (34) in a manner, such that said campl ate, 8 is linearly 21

_ . nmenber g 6) f

movabl e and gui d8dEGkSRaTt (4 retatakly meunted ) said subdpek bpx ) anbglispased ons
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(102) of sathe @ther sidelte\permitsajd pivebhubpedian (18) 4m extendugdially routwarsty; said
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have said dead bolt (48) projected and retracted from an opening (54) of a fore plate

(35) of said door (46);

15 a first drive leg portion (18) and a second drive leg portion (20) both fixedly
mounted on said door handle shaft portion (14) to extend rearward from said main
lock box (4) so as to be rotatably received in said sub-lock box (34) in an insertion
manner, wherein each of said first drive leg portion (18) and said second drive leg
portion (20) is disposed in each of opposite sides of said lock shaft (44);

20 a motor (10) fixedly mounted in said sub-lock box (34) to face said pivot hub
portion (78) of said lock shaft (44), wherein said motor (10) is provided with an
output shaft (82) to have said output shaft (82) connected with a rod screw (84) and is
energized on the basis of a control signal issued from means for inputting an unlock
code;

25 a cam plate member (86) provided with a threaded hole (90) in its carrier
portion (88), wherein: said carrier portion (88) is provided in a proximal end portion of
said cam plate member (86); and, said cam plate member (86) is mounted in said

sub-lock box (34) in a manner such that said cam plate member (86) is linearly



10 a | ever bias spring (106) for forcing said pressure armportion (102) of
said clutch lever (98) to be brought into contact wth said peripheral
surface of said |ock shaft (44) when said _camplate nenber (86) is inits
rest position; an interlocking |ever (108%lpivotally mounted on said
sub-1ock box (34) through a pivot (110), wherein: said interlocking |ever
(108) is provided with a follower arm 15 portion (109) and a pulling arm
portion (112); and, said follower armportion (109) and said pulling arm

portion (1llApvable amargutée iy saidsesieek borBgpch other with respect to said
pi vot (110) in a manner such that said follower arm portion (109) extends

radial |y out waralclutelolexed (38)iwhich ékpravided With a predsureasdrms podiopu DRpgnér m
portion (112) is engaged with an inner end portion of said |atch bolt (50);
20 wher eby E{VWﬁﬁY\PO ted witlt-2 front ead popiansef said pivat hubtpastion {T8))of said kack
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t ur ned. said clutch lever (98) is swingably driven on said pivot pin (100) by said cam plate
member (86) to have said pressure arm portion (102) of said clutch lever (98)
separated from and brought into contact with a peripheral surface of said lock shaft
(44);

10 a lever bias spring (106) for forcing said pressure arm portion (102) of said
clutch lever (98) to be brought into contact with said peripheral surface of said lock
shaft (44) when said cam plate member (86) is in its rest position;

an interlocking lever (108) pivotally mounted on said sub-lock box (34) through
a pivot (110), wherein: said interlocking lever (108) is provided with a follower arm

15 portion (109) and a pulling arm portion (112); and, said follower arm portion (109) and
said pulling arm portion (112) are oppositely disposed from each other with respect to
said pivot (110) in a manner such that said follower arm portion (109) extends radially
outwardly toward said lock shaft (44) and that said pulling arm portion (112) is
engaged with an inner end portion of said latch bolt (50);

20 whereby a front end surface of said pressure arm portion (102) of said clutch
lever (98), which abuts on said lock shaft (44), is pushed by said first drive leg portion
(18), and the lower oblique surface of said follower arm portion (109) of said
interlocking lever (108) is pushed upward by said second drive leg portion (20) when

said door handle (12) is turned.



