;yze3eb_4460TEM 6 May 2004 1 LOCK APPARATUS FOR A DOCR This invention
relates to a | ock apparatus for a door, nore particularly to a | ock
apparatus having a rotatable operating knob which is operable for 5
controlling a latch bolt that is nounted on a peripheral edge portion of a
door nmenber distant fromthe operating knob. Figure 1 iIIust%%&gf @qdoor
assenbly 1 having first and second door papels 11, 11' which ar %lsposed
10 side-by-side and which are hinged respectively to right and |eft
portions of a door frame 14 that surrounds the door panels 11, 11'. The
door panels 11, 11' are pivotable toward and away fromthe door frane 14

for closing and opening the e n farmed by the door 15 frame 14. The
first door panel 11 is providgéE%iﬁ%qégﬁ¥H§i%R§l%ﬂqqg%g | atch bolts 13 at

its upper and |Om’e'ﬁ‘hgggﬁnp@httiig;gﬁzrfé?'étle%cﬁ“lji,'}g15@% égpgga%%fe%ng'dol&rto

t he door frane 14. The second panel IS pro a rotary 1ock
device 12 at aménterprdidical2d-partcof @ | pbtkedgpppenidn tHereal a

adj acent to the first door panel 11 for |ocking the second door panel 11
to the first dooetphablell ormiyareng i khwdt r attelsclanot her cteorakeissenbby 2

havi ng a rectangul ar g%qr frame 20 and a fol dable sliding door unit 21
whi ch spars an TPRhFRG LIS Hert HedlRPthé dor st raHBted o Peihidher dbor

unit 21 include i.0 p I connected, foldahly to each other. One
of the door paﬁ%?§¥é¥igﬁgénd%€§?é%ﬁ%%v%ﬂgﬁr(ﬁbsEaﬁ%ygﬁﬂéijgﬁéguﬁ%ﬁ?fBﬂs
provided with sthghng |latch bolts 22 for engaging top and bottomrai
portions 201, 202 of the door frame 20 so as to |l ock the sliding door unit
21'to the door frameg2reatl althesadchistate ddoiSiameeethbey | ntehy boytsi#dc 22

are provided at the upper and |ower edge portions of the door panels 11,
211, when it i *EdsisetPrdckosr unpBek st hkl dodrl ‘panbichl apel dispessdn

usual l'y s to stretch his/her armi _upwardy t ermt operation of_ an
upper onzl%of tk%l‘ii‘af@h"f(}c{)eolaf’é ‘Ig],lC?zgrarhjl%%egdfﬁP%SMQF&YpEPnﬁght
operation of a lower 3 | gkC §gq 2 the o, di t bolts
13, 22 in the oo@ﬁa%gg%ﬁ%gggsg agrﬂe t %:f%%tfqvé:l y |§éio%ﬁ?§%t&?%
operate. Theref@ser tdinebiecti of 1tthe praseModbAVeHn&Nsi 3115 ta -proykde a

| ock apparatus which has an operating knob that is convenient to operate
for controllingavbaebile toward and away from the door frame 14 for
closing and opening the entrance formed by the decor
15 frame 14. The first door panel 11 is provided with
conventional sliding latch bolts 13 at itse upper and
lower edge portions for locking the first door paneil
11 to the door frame 14. The second door panel 117 is
provide with a rotary lock device 12 at an intermediate
20 part of a left edge portion thereof adjacent to the first
door panel 11 for locking the second deor panel 117 to
the first door panel 11. Figure 2 illustrates ancther
door assembly 2 having a rectangular door frame 20 and
a foldable sliding door unit 21 which spans an opening
25 defined by the dooxr frame 20. The sliding door unit 21
includes two door panels 211 connected foldably to each

other. One of the door panels 211 has upper and lower



bolt distant fromthe operating knob. According to this invention, the |ock
apparatus includes a latch actuator, an elongated linking unit, 20 a latch
bolt, and a rotatable operating knob. The latch actuator includes a rotary
disc and a spindle which is secured to the rotary disc and which has an
axis perpendicular to the rotary disc. The spindle has a firgt,end,,,
projecting forwardly fromthe rotary di 2. 25 The rotary disc I'S fotatabl e
about the axis of the spindle, and has a |l atch nounting portion which is

di spl aced fromthe spindle in a radial direction with 6 May 2004 respect
to the spindle. The linking unit extends in a |ongitudinal direction

per pendi oul aatg Lhe.atis, ol dic Rinel e o Tha LENKLRG B dias Asr ot end

nount ed on t nount rng portiron o e rotar i'sc, and an opposite

second end disbabite the @Yol 86 rihe bordivhsn é1i s2oovall enky the
rotary disc in the longitudinal direction when the rotary disc is rotated
about the axdsoof firdeemespl hdée. aFheéd dtostk bohée &3idomeecieolrt ontilie 2second

end of the linking unit, and 10 is novable with the linking unit in the
| ongi t udi nal t@i E8&t idPT ThEakgerdt i3y &nBboesiled-to the first end of

the spindle for co-rotatio i th the spindl nd_the_rot.ayy.disc _such that
oper at i5gn of th&15%S a&ﬁﬁﬁ#&%‘ c%%fEﬁuleg’t %ezar%f%rﬁr&vslc‘{%% ?gtg & about
the axis 15 e { o] Vi ateh | t3 4t giqtqudi na

di rection. Tﬁ%p%géfgg%ggkﬁﬁﬁbéﬁggbsggﬁ%?gn%05§n5§%b§¥§géﬁﬁﬁn%g%kﬁﬁd

posi tion, inywhi chhidie dwatich dwdired Mowedocavaynlfdamtihe gabehpaeialat or,
and an unl ocking position, in which the latch bolt is noved 20 toward the

| at ch actuatbi., QuHer & gmuses asdaddvwaniagescobtided @t dsent hemvemion wil |
beconme apparent in the foll ow ng detailed description of %h preferred
enbodi ment WHPHaREHef ERcRETRLtHEP8EEbHRANG E i YPRATMEES OF WMt CREDE Figure

St di i1 o cRoBGi A% "8 AmyTe0R Ebis Lrh S gL TSR et her
door assenbl y {p5gRLPORALSAG ANANESH ERIMENti PNl Shkhéi BYiding latch
bolts 13, 22 in the door assemblies 1, 2 are thus
relatively inconvenient to operate.
Therefore, the object of the present invention is
15 to provide a lock apparatus which has an operating knob
that is convenient to operate for controlling a latch
bolt distant from the operating knob.
According to this invention, the lock apparatus
inciudes a latch actuator, an elongated linking unit,
20 a latch bolt, and a rotatable operating knob. The latch
actuator includes a rotary disc and a spindle which is
secured to the rotary disc and which has an axis
pérpendicular to the rotary disc. The spindle has a
first end projecting forwardly from the rotary disc.
25 The rotary disc is rotatable about the axis of the
spindle, and has a latch mounting portion which is

displaced from the spindle in a radial direction with



| atch bolt; Figure 3 is an expl oded perspective view of a 5 preferred
enbodi nent of a | ock apparatus according to the present invention; Figure 4
is a fragnentary sectional view of the preferred enbodi mrent in an unl ocking
state; Figure 5 is a perspective viewillustrating a door 10 assenbly
incorporating the lock apparatus of the preferred embodi ment  \Figysg 6 is a
fragnentary sectional view of the preferred enbodi ment when an opérating
knob is di sposed between a | ocking position and an unl ocki ng position; 15
Figure 7 is a fragnentary sectional view of the preferred enbodinment in a

| ocking state; and Figure 8 is a rear elevational view of the door assenbly

of Figure 5. Refesperg t® Rgirasi3dpad fhet henprefersed 20 eohadi ‘IB”% of
the | ock apparatus 4 of the present invention is adapted to be nounted on a
door nenber 64 haugndgudiomnl ahd-ecat osimerpahtiscGdbr 6462 landxippert and

| ower edge portions. The |ock apparatus 4 is shown to include a latch
actuator 40, a FBEngddeablepkiBking wadht Jma3a hhrescenchasniptadecn?, a

Gl ongat ed || nk RBCUNES 500w st R P 9bbAOTHE | APen "Se 6FL5D: | Shauapt ec
41 and & oyl ndr RaE e e e R v eh TS e ured e T Folary i ectaT and
whi ch has an axl sankehpendhttl ars t Robabhe risyamheli 86tdty Thesspiingdl enhd5 has
a first end 454 projecting forwardly fromthe rotary disc 41, and an
opposi t e secondlendifs@lista} atit gt tearwaed| yhéroptahy dbsarys distaddd The
first end 454 has a non=circular cross-sectjon, and is formed wth an axi al
t hr eaded about the axis of the spindle. The latch bolt is
connected to the second end of the linking unit, and
10 ig movable with the linking unit in the longitudinal
direction. The operating knob is coupled to the first
end of the spindle for co-rotation with the spindle and
the rotary disgc such that operation of the operating
knob can cause the rotary disc to rotate about the axis
15 of the spindle for moving the latch bolt in the
longitudinal direction. The operating knob is operable
to move between a locking pogition, in which the latch
bolt is moved away from the latch actuator, and an
unlocking position, in which the latch bolt is moved
20 toward the latch actuator.

Other features and advantages of the present
invention will become apparent in the following
detailed description of the preferred embodiment with
reference to the accompanying drawings, of which:

25 Figure 1 is a perspective view of a door assembly

incorporating a conventional sliding latch bolt;



10 hol e 455. The second end 4S3 is formed with a bit engagi ng groove 4S6
(see Figure 4) adapted for engaging a bit portion (not shown) of a driving
tool, such as a screwdriver. The rotary disc 41 has a front side fornmed
with a pair of indented | atch nounting portions 411 15 which are di spl aced
radially fromthe spindle 45 and which are dianmetrically opp%%h%fzﬁﬂ_each
other with respect to the axis of the sﬁ?ndle 45. Each of the C
~mounting portions 411 is formed with an engagi ng hole 412. 20 The
escutcheon plate 42 is adapted to be fastened to the front side wall 641 of
t he door nmenmber 64, and is formed with a central spindle hole 421 that
permts extensiopighrkhe fiksts epd afivbevspivndbe dndbgeet Hoygh. The
escutcheon plate 42 is further fornmed 25 with a pair of curved openings 423
whi ch are di amstenibay| ynapposetrat i ngeagtotdider convertespeal t=d idiengpi ndl e
hol e 421, and has a pair of curved spring 6 May 2004 nmenbers 422 di sposed
respecti vel y iat Gmel8périi ngs 423. Each of the spring menbers 422 has a
connecting end c§9nected3in%§ggglh¥xtg th?'escutcge n‘pla%e 42, gnd a

di stal end formed SrER a rétai APng™ PP oPHGS RTASESHAYS Srdiec a
forwardky. The escpi-cheappl@tfedh? 48s: URRAE a?&fgakgws aRd R {h QNS T or med
with fastener holes 425 that permt extension of screw fasteners 71

t her et hr uugh tflog hastemitng fhenesedt;cheon plate 42 to the front side wall
641 of the door nenber 64. 10 The rotatable operating knob 43 is disposed
in front of the Bsguwrehebnipl & ef u2gmandayas 2eeyiprndd calevowd i Wlgeporti on
431 which extends toward the_escutcheon plate 42 and which has a rear end

wal | 438 in dUMRBBTTRCL IFHIRA B8EBE cABORTHI S ECGE 1 Pthe¢® P ating 1S knob 43
is forned with a .aX|%Jssggn I e@gﬁ%€%§%%T+§le§1&§g?¥%#£§%u§hdégg

operating knob 4 TENG S ¢F Ra& AR R Tt er h hreade ortion 434.
The regp end yakdmA3 | snkerRAd-aMifga fadr 1fcki radpdehalai ngrhotes 433

whi ch are dianetrlcagly oppoSite to each other with 20 respect to the
spi ndl e hol e g32f andedhicsibad £menspl aced radially fromthe spindle hole
432, and a pair of second retaining holes 436 which are dianetrically
opposite to eachFagn&e vt her &speEagmentRe % pP aard oBde wssWat whPeh are
di splaced radé?é%ér&%%megnggdigerh | %hre]a?{ gn%%érating knob is disposed
between a locking position and an unlocking position;
15 Figure 7 is a fragmentary sectional view of the
preferred embodiment in a locking state; and
Figure 8 is a rear elevational view of the door
assembly of Figure 5.
Referring to Figures 3 and 4, the preferred
20 embodiment of the lock apparatus 4 of the present
invention is adapted to be mounted on a door member 64
having front and rear side walls 641, 642 and upper and
lower edge portions. The lock apparatus 4 is shown to
include a latch actuator 40, a rotatable operating knob
25 43, an escutcheon plate 42, a pair of latch mounting

gseats 5, a pair of latch bolts 521, and a pair of

elongated linking units 50.



25 Each of the second retaining holes 436 is angularly displaced from an
adj acent one of the first retaining holes 433 by an angle of 90 degrees.
The first end 454 6 May 2004 of the spindle 45 extends into the spindle
hol e 432. A screw nenber 72 is extended into the spindle hole 432 froma
front side of the operating knob 43, and engages threadedly o By grnal Iy
t hreaded hole portion 434 in 5 the operatiing knob 43 and the 't Feaded hol e
. 455 in the first end 454 of the spindle 45 so as to couple the operating
knob 43 co-rotatably to the spindle 45 and the rotary disc 41. The |inking
units 50 extend in a longitudinal 10 direction perpendicular to the axis of
the spindle 45. Eagle ofatbg hiRkiar®bunid Sié%déo}%é'ﬁeé ap !&Ebﬁ%sre%ﬂ lgg and
g rod

a sliding block 52 connected to the |inking rod 53. The [i nki has

a bent first enteb38bowhinembext éadsandt Dnaluepeat &Y ecane wk-ottha-J rdey ed

| at ch mounting 15 portions 411 of the rotary disc 41 and which engages the
engagi ng hol e 412apd gheyt ésgadidade sipdirohl erdiih tibvigepdrat iserrulddd dfo tittes
rotary disc 41. The sljding block 52 is connected to a second end of the

. linking rod 53F &R has3C dt StAPdelit 152565681 fe it RETP FRASEUSRE 531 20
of the Iigki ”gﬁh%dr%?&-aﬂ,h%i%éd4f9pﬂ§0§%§di% Lar HE%t‘é"' %Erts"éne'r{%‘ﬁténzggum .

proj ections 522 which are spaced apar ng the~l eng the 1

50. Wen the opewatd i k§0boddraa10per BbRdche caustJf W atkon10f e Jptary
di sc 41 about the axis of the spindle 45, the 25 linking units 50 are
novabl e i n t heobgeg ttudiswtoddrecd 1463 prd; MayiRG04e Eactrafl  ferdmtudte
mounting seats 5 is adapted to be nmounted securely at a respective one of
t he upper and FewSredgesSpotii-oddeofl it debd Abhbérsss ngr-hascalar

di | I 51 that, defi | i h | 511 5 therei E tch
Tounting Seal STRAE AL GRARH AUt R ERAMSDOL Rofdr FHEL 1 BPERFaRSC a1

and thatys coppynj cased whidh é@Soﬁkﬂ de,£ha Ee'idqs% EEPE QR&n, fLrslend of
the latch nounting seay'S permits the 3}sta? en B0 theggfiéinﬁ' | ock
52 to extend skindal}ynd Rfrodhe 48k sldete ralpinels )54 dapaeh float eAgaRuntd ng
seat 5 further has a second end formed with a latch hole 513 comuni cat ed
with the slideachdrmaiosiionTHacurglomwnl ngfiwal Briviing foratd &utdh s
limting flange , . .
a screwdriver. The rotary disc 41 has a front side formed
with a pair of indented latch mounting portions 411
15 which are displaced radially from the spindle 45 and
which are diametrically opposite to each cther with
respect to the axis of the spindle 45. Each of the latch
mounting portions 411 is formed with an engaging hole
412,
20 The escutcheon plate 42 is adapted to be fastened
to the front side wall 641 of the door member 64, and
is formed with a central spindle hole 421 that permits
extension of the first end 454 of the spindle 45
therethrough. The escutcheon plate 42 is further formed
25 with a pair of curved openings 423 which are

diametrically opposite to each other with respect to

the spindle hole 421, and has a pair of curved spring



512 that extends radially into the slide channel 511 15 and that is
di sposed between the limting protrusions 522 of the sliding block 52. Each
of the latch bolts 521 is disposed slidably in the slide channel 511 in a
respective one of the latch nounting seats 5, and is connected respectively
to the 20 distal end 525 of the sliding block 52 of a corresg%ﬂﬁgggypne of
the linking units 50 for noverment with tfe linking unit 50 in'the
- longitudinal direction relative to the latch nounting seat 5 to project
fromthe latch hole 513 and to retract into the latch hole 513. 25 The | ock
apparatus 4 of the present enbodinent is suitable for use with various
types of doorméwserbl 183, AsHEB R QU ESSEIY! yn WA i hgef 4 dqor
panel s t hat 6 May 2004 areﬁhinged gﬁ?iectivﬂ?y to}%pggggﬁgﬁggr%ggéf a
door frane, sEiathapft ahdesdodngassenthdysshodn Hax Fgoubankctoing daar
assenbly with a foldable sliding door unit, simlar to the door assenbly
shown in Fi gLﬁ%mz?CFie@rJéﬂa%ra%Msttpatté@ £ Yoot chesuniplya B t ©2 whiaokd t he
| ock appar at us 4 q&i hecpresent enggpinent is.adﬁgted to_%ﬁflied. The door
assenbly 6 i neLided®n FEeESATNGF 1a6or 15t 639 Rhata St Ag2dbBRtuni t 60
280 4%

di sposed in t f h i di [+ first
and second doﬁofogggglssE%Z%’%Imé%degﬁgo‘g%e%%%go%?l I sposegk%gfév@é%rand

i nt er connect iangd t hewkir shdapdraeicond flophepaneks €3.sthhedhecfbkshzdoor
panel 62 has a right edge hinged to the door frame 63, and a |l eft edge

connected foltladty trerhétsecondededompanef 6lsbyed5 nbasseokrtshe ddor

menber 64. The | ock apparatus 4 of the present enbodinent |s adapted to be
mount ed on t H'YbBFFSHEY T80 tik st 8RENAG tHSe e G631t HhadRrPbateodRofand

bottomrail p%oé%ijgggg B;Sigggﬁg&%t t%eéldocgf a{':;égn O(%)%:F}A@%Pn%t he door unit 60 is

moved to a cl i On ferrin 8Y3%3nd 4, in use,

the opepating kn@ﬂe@okét%&ﬂr@%%xt@cm@qegﬁolﬁ%uastégs ¥ls2 Ll nt Lo HRI ndl €
ndl t R

45 to cause rotation of the spi e 45 an e rotary disc 41 wth the
operati ng knobf 483heAtesbut dhiden phedeat £, noind | R spod t icensi d#i ealt he
rotary 25 disc 41 are noved about the axis of the spindle 45 for
coupling portion 431 which extends toward the
escutcheon plate 42 and which has a rear end wall 438
in contact with the escutcheon plate 42. The operating
15 knob 43 ig formed with an axial spindle hole 432 which
is formed through the operating knob 43 and which has
an internally threaded hole portion 434. The rear end
wall 438 is formed with a pair of first retaining holes
433 which are diametrically opposite to each other with
20 respect to the spindle hole 432 and which are displaced
radially from the gspindle hole 432, and a pair of second
retaining holes 436 which are diametrically opposite
to each other with respect to the spindle hole 432 and
which are displaced radially from the spindle hole 432,
25 Each of the second retaining holes 436 1is angularly

displaced from an adjacent one of the first retaining

holes 433 by an angle of 90 degrees. The first end 454



nmoving the linking units 50 in the |ongitudinal direction, thereby causing
the latch bolts 521 to nove 1 06 May 2004 with the linking units 50
relative to the latch nounting seats 5. Referring to Figure 7, the
operating knob 43 is operable to rotate in a direction for noving to a

| ocking 5 position, in which each of the latch bolts 521 is.%qng @yey from
the latch actuator 40 for projecting fromthe latch hole S13in %e
.correspondi ng latch nounting seat 5 so as to be adapted to engage a
respective one of the top and bottomrails 631, 632 of the door franme 63
(see 10 Figure 5) . At this tinme, the retaining protrusions 424 on the

escut cheon plate:4 xtend si)Lent nd respectively into.the first
ret ai ni ng holesgzsgh%n%a%?%g%r% iﬁékéﬁosAﬁﬁ%%rté%ggaﬁﬁgx%ﬂQ%gﬁbféarhe
sane so as to rgtddAelNBeABRKAYLNGs KA A3ekNi hP6 £REKEPINES PASHY 28 A
| ower one of the limting projections 522 on the sliding block 52 of a
respective one bfothe froktngideiés 9 alpdsaagagnshobhesl i andieggbbarge
512 on the surrounding wall 51 of the respective latch nounting seat 5 to

limt further nbbhegagtedfy tthee |[lintidrirp POy unhresdegdnbolkepbatdiorbdidd 521

relative to the |atch nounting seat 5. Referring tO_Figure 4, the operating
knob 43 i< furthBF BBEFAN Y g“'f e anf éﬁ"%ﬁd@é‘??@%}i P@itei &R >f 3 AOWE ng

to an unlockingﬁgggktkgﬂj %g4w@%c?g}rg%?gﬁd&ge4%§ﬁ%gt%g Qg}%§1§3%?i%h%pved

toward the | atch actuator f or Ing 1nto atch ho 3750 as

to be adapted tgpdirsenaagechspmtheodeest {tMey680( eeR RiiHEle B5May, 2004
11 5) . At this tine, the retaining protrusions 424 on the escutcheon plate

42 extend resil tent lnptandy réspectdiivel y into the second retaining holes 436
for engaging releasably the same so as to retain the '
The " linking units 50 extend in a longitudinal
10 direction perpendicular to the axis of the spindle 45.
Each of the linking units 50 includes a linking rod 53
and a sliding block 52 connected to the linking rod 53.
The 1linking rod 53 has a bent first end 531 which extends
into a respective one of the indented latch mounting
15 portions 411 of the rotary disc 41 and which engages
the engaging hole 412 in the respective latch mounting
portion 411 of the rotary disc 41. The sliding block
52 ig connected to a second end of the linking rod 53,
and has a distal end 525 opposite to the first end 531
20 of the linking rod 53. The sliding block 52 is formed
with two limiting projections 522 which are spaced
apart along the length of the linking unit 50. When the
operating knob 43 is operated to cause rotation of the
rotary disc 41 about the axis of the spindle 45, the

25 linking units 50 are movable in the longitudinal

direction.



5 operating knob 43 in the unlocking position. An upper one of the limting
projections 522 on the sliding block 52 of a respective one of the |inking
units 50 abuts against the limting flange S12 on the surrounding wall 51
of the respective latch nounting seat 5 to limt 10 further novenment of the
l'inking unit 50 and the latch bolt 521 relative to the Iatch6qggn%5 g seat
5. Referring to Figure 6, during novenen8 of the operating kno 7 romthe
.l ocking position to the unlocking position, the resilient protrusions 424
are 1S pushed rearwardly by the rear end wall 438 of the coupling portion
431 of the operating knob 43 for disengaging fromthe first retaining holes

433 (see Figure gdcnap¢ shicdesalongihe § rs@Qgsm§Jis%ﬁ§a£9%d€égeﬂﬁiOn

into the second retaining holes 436 (see 20 Figure 4). Referring to Figures
4 and 8, the nieaitedds4eelhrefly her sPitebpedbivehicele ick fuemibpét-hahhe bit
engagi ng groove 456 that is adapted for engaging a driving tool, is exposed
fromthe rearlavet adble GMxtofonheodobhensider ®Smb4r. 64n cased hhe kock
apparatus 4 is accidentally J]ocked, such as by a child, or in case of an

. enmergency si tIFFOHRARS Gkl appakhels IR IdHESt 7| FLhEo SRR f Pdth a rear
126M 2Q04  sj t i i th_th f the drivi |
ot g Traeth st I (ebnBlal, Sear %, 15% B e tok M EE no”

for operating e spi'n e rota i'Sc 41, er

novenent of tdeslaheh Q)%Jetnss Zdwhorn ¥Rk ti-{ Ngi a0t 1Unidd 60haf kL has

been shown that, with the use of the | ock apparatus 4 of the present

i nvention, thsothatnohclddd wS2h mhentseddenchhangipsn lanthkeovwpenefljesporti ons
of a door nenber 64 can be controlled sinply by operating the operating
knob 43 nount@@d oht & leedtatth msrunohngf seatt heoeoot tAerberd 4t athenkock

cpparatus 4 i, Livs il oL uel XooorNen ept, o SpSLle ot e MY 2000
03¢ o 2 SPATIAE VLR SEEVSEh0LHREH FEAAAL o0tk WLED 8 NS ar
' hag a sgecond end formed with a latch hole 513
communicated with the glide channel 511. The
surrounding wall 51 is formed with a limiting flange
512 that extends radially into the slide channel 511
15 and that is disposed between the limiting protrusions
522 of the sliding block 52.
Each of the latch bolts 521 is disposed slidably in
the slide channel 511 in a respettive one of the latch
mounting seats 5, and is connected respectively to the
20 distal end 525 of the sliding block 52 of a corresponding
one of the linking units 50 for movement with the linking
unit 50 in the longitudinal direction relative to the
latch mounting seat 5 to project from the latch hole
513 and to retract into the latch hole 513.
25 The lock apparatus 4 of the present embodiment is
suitable for use with various types of door assemblies,

such as a door assembly with a pair of door panels that



spindle having a first end projecting forwardly fromsaid rotary disc, said
rotary disc being rotatable about the axis of said spindle and having a

| at ch mounting portion which is displaced fromsaid spindle 10 in a radi al
direction with respect to said spindle; an elongated |inking unit extending
in a longitudinal direction perpendicular to the axis of said,spipgle said
linking unit having a first end nounted onSsaid | atch nounting portion of
-said rotary 15 disc, and an opposite second end distal to said rotary disc,
said linking unit being novable by said rotary disc in the |ongitudinal
direction when said rotary disc is rotated about the axis of said spindle;
a latch bolt co C saj 8G0; d, af i | .oki i

novable with saigggl %ﬁ%érl%)du%%tgp%n t r:‘;ej‘::ﬁ?)ntg_jigt Sﬁrfgﬁgg?rggﬁto%ﬂ;&g érLogg’t(g’arbl e
operating knob ¢eumegd sticniskd € b e ebOfa SeéwbSHi 8HbGNf 96 e9gi@taki on
with said spindle and said rotary disc such that operation of said 25
operating knob canacdose saiskwibtaryithsas foldebdte sdbiclinghdoaxi sndf: ,said
spindle for noving said latch bolt in the |ongitudinpal direction, said
~operating L 18174 1gay t0EikfoRHESREHREY abh@Wiol RoleIBEEweenF 2A9M&EKI ng

iti , in which i | h bol i d ' id t.ch t uat
Pod an un okt neC RISl LatER B2 holol TRXSERBARY o1 ¥ S leh e Mo &
latch actuator; a?@ax%t% egcuirchenn platendi passdi hehyesn said,erar atd ng

knob and said rotary disc, said escutcheon plate permtting extension of
sai d spindl e t hepetihreaighThad deeimos § senedya g esidiedbsr ef ated bgnpQtarusi on
whi ch projects forwardly toward said i:0 operating knob, said operating
knob havi ng an ér@mwdiMan®reed anehaanglbanty ddicspluced §9 réisangeskedand
retaining holes which are_displaced _radially fromthe axis of said spindle,
said retaining pP&t ARG ExPendrng TR & 1%%95%969qqﬂ?%&%b+902&ﬁ?%irst

15 retainigg hotg whien said: openaybng kaglhiis dibved: Lankhe hookind asi ti on
or retaining said operating knob rn"the Tocking position, Sard retaining

protrusion extepdi AY sy @k ©REaHI A8dr eheasainhsat dngeenBdrielsdl RNk
hol e when said operating knob ~J is noved to the unlocking position for

retaining said spemratd nipdmahbanal § he2 uné dbckihg HdsELI dnor2patied l6dchas
apparatus according to Claim]l, wherein said_ first retaining hole is
di spl aced from 3ard H¥cordoeehansicosy Hol e eydanraddlidd oo Do Yegr et eids 3.

The Lok, aprar sz acsstalagehor LB TELEl Dosalh saed el et 1
opening, 1515 6, Ma2Q0A the door member 64. The lock apparatus 4 of
the present embodiment is adapted to be mounted on the
door member 64 for locking the door member 64 to top
and bottom rail portions 631, 632 of the door frame 63
when the door unit 60 is moved to a closed position,
20 Referring again to Figures 3 and 4, in use, the
operating knob 43 is operable to rotate about the axis
of the spindle 45 to cause rotation of the spindle 45
and the rotary disc 41 with the operating kneb 43. At
this time, the latch mounting portions 411 on the rotary
25 disc 41 are moved about the axis of the spindle 45 for
moving the linking units 50 in the longitudinal

direction, thereby causing the latch bolts 521 to move




said spring nenber having a connecting end connected integrally to said
escut cheon plate and a distal end formed with said retaining protrusion. 4.
A |l ock apparatus conprising: 5 a latch actuator including a rotary disc and
a spindle which is secured to said rotary disc and which has an axis
perpendicular to said rotary disc, said spindle having a firgt end,,
projecting forwardly fromsaid rotary didc said rotary disc beﬂhg

- rotatable 10 about the axis of said spindle and having a | atch nounting
portion which is displaced fromsaid spindle in a radial direction with
respect to said spindle; an elongated |linking unit extending in a

ongit udi nal - di1ektdien 1RanoARgGH & doorbhe axis el ¢ 18 521 SRladL gnsal d

| inking unit having a first end nmounted on said | atch nmounting por n of
said rotary dissatan8.an opposite second end distal to said rotary disc,
said linking unit_being novable by said rotary disc in the |ongitudinal

di rection when saRefedmdmg 20odifsiguse r 3t attdte abpetrathisiaxksobf 4ai ds
spindle; a latch bo#hﬁconnected to sajd second end of said linking unit and

. novabl e with SHYPPARI hg TRHACE A A 1 oRGHE 08 HaF MRY¥ERTitéha krebiagabl e
operating kno&ﬁ%@ﬁ?kgg,tQESQEQCBFE%Eh?gfe@ﬁe?£%§3hdbgﬁkgd538;9édﬁg§ggtatIOn

with said spi e and saird rotary di'Sc Suc operatio

operating knokaw@p s e isdilht @h Ay @he6rt Dol Alf-o4 46+ 6 MRy r2H04nabout
the axis of said spindle for noving said |atch bolt in the [Nongitudi nal

direction, sailkhbperiatlad khdn béiengoepersaiired 1 ngMviechaetoweniag 8eking
position, in which said latch bolt is noved away fromsaid latch 5
actuator, and afuRDEHA Bg posintisrh te $rERSh s FeFPacEhvBobhe efnbhed

t'oward said ! tgh act yat or ; and.a | L h gntin seat formed with an
el ongated slide %ﬁﬁﬁ%g?'%ﬁgp Eﬁfgﬁdg irogg tRE g%ﬁg??ﬁﬁu LAMGi PactPBR of
said ling ng ufjdyrgabd SALAenERANNBE, the retaining protrusions 424
on the escutcheon plate 42 extend resiliently and
respectively into the first retaining holes 433 in the
operating knob 43 for engaging releasably the same so
as to retain the operating knob 43 in the locking
15 position. A lower one of the limiting projections 522
on the sliding block 52 of a respective one of the
linking units 50 abuts against the limiting flange 512
on the surrounding wall 51 of the respective latch
mounting seat 5 to limit further movement of the linking
20 unit 50 and the latch bolt 521 relative to the latch
mounting seat 5,

Referring to Figure 4, the operating knob 43 is
further operable to rotate in an opposite direction for
moving to an unlocking pogition, in which each of the

25 latch bolts 521 is moved toward the latch actuator 40
for retracting into the latch hole 513 so0 as to be

adapted to disengage from the door frame 63 (see Figure



10 having an open end to permt said second end of said linking unit to
extend into said slide channel, said latch bolt being disposed slidably in
said slide channel, said |atch nmounting seat being forned with a latch hole
that is conmmunicated with said slide 15 channel and that permts said |atch
bolt to project therefromwhen said operating knob is operat%%dgpzapye to
the | ocking position, said |atch nountingiseat having a surroundi ng wal l

whi ch defines said slide channel, said surrounding wall being formed with a
20 limting flange that extends radially into said slide channel, said
second end of said linking unit being provided with a sliding bl ock that

extends slidably,in .d slide annel via said open end of said | atch
nounti ng seat, %s/};u dﬂgl'lcsgllﬁgéfﬂ“&kgggi 58{:?6% WAH- 288 1 PRst 42/d oFetbrd

limting projectiansdHwad, are,spaced gpart J | opgi.t;ydi di recti.on
and that has said Iir(r:iti n‘b fle%nge di s%%sedét eérrg et mggﬁaﬁglré}ﬁﬁti nSnd 17 6

May 2004 novenenésptcsdivklat Chtbothedee dondoverenhiely i1k ©pes at kpg knob
bet ween | ocki ng and unl ocki ng positions. 5. A lock apparatus conprising: S
‘a | atch actuat oengpging ngedeestadrly ditde andma spondle whi chetsisecuhed to
said rotary disc _and which has an axis perpendjcular to said rotary disc,

sai d spi ndl e haWPR§34& G K™ Hrid} ddts iy Forhard Posidm @ai RrRorBPY Idi sc,

said rotary dis ' ro | t,_ & he j.s .of said spindle. an
having a latch %g%?%g%%?bgg&%\ﬂiggﬁgﬁ%tdf‘%b? ?caedolnr‘b es%]rﬂg_éﬁﬁp}a]r%cgp a
radial directi ofmWEhar esRedct PreéabfeSBieN@hgs fgh@iﬁggﬁh@%é!g%l%g Eglp
extending in a |longitudinal direction perpendicular td the axis o & sai d
spindl e, said lagkingtuhhe hawibdgng £iasteehd2non s oy sahddhakchal 1
‘mounting portion of said rotary disc, and an opposite second end distal to
said rotary distl 94 N9 ikePReghivebdiyhovabng ing saedtr 6t &y Hiwttin
the longitudinal direction when sajd rotary. 20 disc s rotated about the
axis of sdid s %HFé?ramloé’ted‘FFIb‘bl?kc%ﬁeﬁfé}ilpg S5 é&&fﬁéeﬂaeo%agahd
linking unit a vabl.e Ld i nkij i . ] ongit udinal

di rection; andntgo?gt %?albl%uo%%?g%i ﬁgo %nmo glc%ﬁ%f’e %tutg&gla%% ?%’Jragt §;5 end of
sai d spindle for ceefeimting Wd hrsaudspendl @uandgsandveaiclty @irscgguch

that operation of said operating knob can cause said rotary disc to rotate

operating knob 43 from the locking position to the
unlocking position, the resilient protrusions 424 are

15 pucshed rearwardly by the rear end wall 438 of the
coupling portion 431 of the operating knob 43 for
disengaging from the first retaining holes 433 (see
Figure 7}, and slide along the rear end wall 438 for
extension into the second retaining holes 436 (zee

20 Figure 4) .

Referring to Figures 4 and 8, the rear end 453 of
the spindle 45, which is formed with the bit engaging
groove 456 that is adapted for engaging a driving tool,
is exposed from the rear side wall 642 of the door member

25 64. In case the lock apparatus 4 is accidentally locked,
such as by a child, or in case of an emergency situation,

the lock apparatus 4 can still be.operated from a rear



18 6 May 2004 about the axis of said spindle for noving said latch bolt in
the longitudinal direction, said operating knob being operable to nove

bet ween a | ocking position, in which said |atch bolt is noved away from
said latch 5 actuator, and an unl ocking position, in which said |latch bolt
is noved toward said latch actuator; said spindle further ha\éil\agy g%oglecond
end projecting rearwardly fromsaid rotaidy2 disc and formed wtha bit
-engagi ng groove adapted for engaging 10 a tool bit of a driving tool so as
to permt said |latch actuator to be operated by the driving tool for noving
said latch bolt in the | ongitudinal direction. 19 6 May 2004 ABSTRACT
LOCK APPARATUS, & DOR arat ). es sa ..l tor
(40) having a%loct%fréfdi sC ?ﬁfggﬁﬁfg égl ‘rﬁlg'gltg-1 (tigc%%%u§gdtth? ;tir.liﬂdf“;“’f8

per pendi cul ar g&ol heorobpeyadiisty (thd -.sghednet asyadddicse blbaty aokatable
about the spindle axis, and has a | atch nmounting portion (911) radially

di spl aced fromlhalspradiepaxing £tArng mdwememt tof 50)e e tenidsbohta 521

| ongi tudi nal djirection perpendicular to the spindle axis, and has one end
mount ed on t het®at BRLIRSHIIhg-he gerE 6’(?3(‘?41‘15; and an opposite and

t ith tech balt (521). A ti b (43) . d to th
pindl e £45) for Eb- FAR SR W LR“Pha ot oy Y AP E AL} CaRE (S bpErabl 6 Lo

move bet ween %ﬁﬁ&f&@&spgfgtgi) Rhe phaMueh iﬁ'feh@ti%fﬁ,b%'rﬂe (22dan i S0 pyed

with the linking 15 unit away fromthe [atch actuator (40), and an

unl ocki ng posid2onmouAteld e the haimdr boh8 (52t) esigovet-td bhst BE ki nking
unit (50) toward the |atch actuator (40). 20 Figure 3 is suggested for
publ i cation. .@onymemben 6a&pan Abe ACANAR Ol 1408, AL np 1 K& A AR AERE ATY

the operating knob 43 mounted on a central portion of
10 the door member 64. The lock apparatus 4 is thus

relatively convenient to operate.
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10 in a radial direction with respect to =aid spindle;
an elongated 1linking unit extending in a
longitudinal direction perpendicular to the axis of
said spindle, said linking unit having a first end
mounted on said latch mounting portion of said rotary
15 disc, and an opposite second end distal to said rotary
disc, said linking unit being movable by said rotary
disc in the longitudinal direction when said rotary

disc is rotated about the axis of said spindle:

a latch bolt connected to said second end of said

20 linking unit and movable with said linking unit in the
longitudinal direction;

a rotatable operating knob coupled to said first
end of said spindle for co-rotation with said spindle
and said rotary disc such that operation of said

25 operating knob can cause said rotary disc to rotate
about the axis of said spindle for moving said latch

bolt in the longitudinal direction, said operating
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knob being operable to move between a locking position,
in which said latch bolt is moved away from said latch
actuator, and an unlocking position, in which said
latch bolt is moved toward said latch actuator; and
5 an escutcheon plate disposed between said
operating knob and said rotary disc, said escutcheon
plate permitting extension of said spindle
therethrough and being formed a resilient retaining
protrusion which projects forwardly toward said
1.0 operating knob, said operating knob having an end wall
formed with angularly displaced first and second
retaining holes which are displaced radially from the
axis of said spindle, said retaining protrusion
extending into and engaging releasably said first
15 retaining hole when said operating knob is moved to
the locking position for retaining said operating
knob in the 1locking position, said retaining
protrusion extending into and engaging releaéably
said second retaining hole when said operating knob
0 is moved to the unlocking position for fetaining said
operating knob in the unlocking position.
2. The lock apparatus according to Claim 1, wherein
said first retaining hole is displaced from said
second retaining hole by an angle of 90 degrees.
25 3. The lock apparatus according to Claim 1, wherein
sald escutcheon plate is formed with an opening, and

includes a spring member disposed in said opening,
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spindle which is secured to said rotary disc and which
has an axis perpendicular to said rotary disc, said
spindle having a first end projecting forwardly from
said rotary disc, said rotary disc being rotatable

10 about the axis of said spindle and having a latch

mounting portion which is displaced from said spindle
in a radial direction with respect to said spindle;

an elongated linking unit extending in a
longitudinal direction perpendicular to the axis of

15 said spindle, said linking unit having a first end
mounted on said latch mounting portion of said rotary
disc, and an opposite second end distal to said.rotary
disc, said linking unit being movable by said rotary
disc in the longitudinal direction when said rotary

20 disc is rotated about the axis of said spindle;

a latch bolt connected to said second end of said
linking unit and movable with said linking unit in the
longitudinal direction;

a rotatable operating knob coupled to said first

25 end of said spindle for co-rotation with said spindle

and said rotary disc such that operation of said

operating knob can cause said rotary disc to rotate
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10% & ()-!3C$] &10%)_J_& ()-S"10% & ()-'uS"10% & ()-33.4/40414A4z44bC1 11 &10
&' () - s<Frivigeh )safidopmygh dalk iFpmoyed, away from said latch
5 actuator, and an unlocking position, in which said
latch bolt is moved toward said latch actuator; and
a latch mounting seat formed with an elongated
slide channel that extends along the longitudinal
direction of said linking unit, said slide channel
10 having an open end to permit said second end of said
linking unit to extend into said slide channel, said
latch bolt being disposed slidably in said slide
channel, Said latch mounting seat being formed with
a latch hole that is communicated with said slide
15 channel and that permits said latch bolt to project
therefrom when said operating knob is operated to move
to the locking position, said latch mounting seat
having a surrounding wall which defines said slide
channel, said surrounding wall being formed with a
10 limiting flange that extends radially into said slide
channel, said second end of said linking unit being
provided with a sliding block that extends slidably
into said slide channel via said open end of said latch
mounting seat, said sliding block being formed with
25 first and second limiting projections that are spaced

apart in the longitudinal direction and that has said

limiting flange disposed therebetween for limiting
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5 a latch actuator including a rotary disc and a
spindle which is secured to said rotary disc and which
has an axis perpendicular to said rotary disc, said
spindle having a first end projecting forwardly from
said rotary disc, said rotary disc being rotatable
10 about the axis of said spindle and having a latch
mounting portion which is displaced from said spindle
in a radial direction with respect to said spindle;

an elongated 1linking unit extending in a
longitudinal direction perpendicular to the axis of

15 said spindle, said linking unit having a first end
mounted on said latch mounting portion of said rotary
disc, and an opposite second end distal to said rotary
disc, said linking unit being movable by said rotary
disc in the longitudinal direction when said rotary

20 disc is rotated about the axis of said spindile;

a latch bolt connected to said second end of sgaid
linking unit and movable with said linking unit in the
longitudinal direction; and .

a rotatable operating knob coupled to said first

25 end of said spindle for co-rotation with said spindle

and said rotary disc¢ such that operation of said

operating knob can cause said rotary disc to rotate
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said spindle further having a second end
projecting rearwardly from said rotary disc and
formed with a bit engaging groove adapted for engaging
10 a tool bit of a driving tool so as to perrhit said latch
actuator to be operated by the driving tool for moving

said latch bolt in the longitudinal direction.
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LOCK APPARATUS FOR A DOOR

A lock apparatus (4) includes a latch actuator (40)
having a rotary disc (41) and a spindle (45) secured
to and perpendicular to the rotary disc (41). The rotary
disc (41) is rotatable about the spindle axis, and has
a latch mounting portion (411) radially displaced from
the spindle axis. A linking unit (50) extends in a
longitudinal direction perpendicular to the spindle
axis, and has one end moﬁnted on the latch mounting
portion {411}, and an opposite and connected with a
latch bolt (521). An operating knob (43) 1is coupled to
the spindle {45) for co-rotation with the rotary disc
{41), and is operable to move between a locking position,
in which the latch bold (521) is moved with the linking
unit (50) away from the latch actuator (40), and an
unlocking position, in which the latch bolt (521) is
moved with the linking unit (50) toward the latch

actuator (40).

i

Figure 3 is suggested for publication.
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