;N e3el FI "p6T2A ~ 3 w~ ~~ 1 MJILTI-WAY DOOR LOCK *@300002* FI ELD OF THE

I NVENTI ON The present invention relat mmtor doors. In par§iqc r
the s present invention relates to a m\mm‘m\ ki ng mechani sm stiatglbﬁezmz
for blast doors and security doors, gatesseadsdl ot hers. BACKGROUND OF THE

| NVENTI ON Security doors and blast doors with nmulti-locking functions are

o wdely used. The | ocks are typically operated by camor |ever nmechanism
and directly manufactured as part of the door . Al t hough these prior art

| ocks and doors serve the prescribed functions theé are non-nodul ar and
cunbersome to operate, assenbl eMYLTHWAY | DOQR; LQGK' ef ore an object of

the present invention to provide a nulti 15 way lock that is yl ar and
conveni ent to operate and install. BRI EF DESCRI PTION OF THE 'W”mm]re
1 is the perspective view of the housing of a | ock according

enbodi nent of the ‘:lr)esent invention. 20 Figure 2A is a perspecti oot ew of
the lock in Fi g.FlE t PRNEHE; MVE&HZJPN enoved to show the internal
mechanism Figure 2B is a front view of the crank disc shown in Figure 2A

The present invention relates to locks for doors. In particular, the
5 present invention relates to a multi-way locking mechanism suitable for

blast doors and security doors, gates, and others.

BACKGROUND OF THE INVENTION

Security doors and blast doors with multi-locking functions are

10 widely used. The locks are typically operated by cam or lever
mechanism, and directly manufactured as part of the door. Although

these prior ant locks and doors serve the prescribed functions, they are

non-modular and cumbersome to operate, assemble or install.

It is therefore an object of the present invention to provide a multi-

15 way lock that is modular and convenient to operate and install.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is the perspective view of the housing of a lock according to one

embodiment of the present invention.

20 Figure 2A is a perspective view of the lock in Fig.1 with one side panel

removed to show the internal mechanism.

Figure 2B is a front view of the crank disc shown in Figure 2A.



1 3 AUG 2002 2 Figure 3Ais a schematic drawing of the lock in Fig. 2Ain
*the doubl e | ocking position. Figure 3B is a schematic draw ng of hﬁ boahz
in Fig. 2Ain the single locking position. 5 Figure 3Ais a sche Q
drawing of the lock in Fig. 2Ain the release position. Figure 4 shows a
partially cut away door to show an exanple of the |ock according to the
present invention coupling to two Iocking:yechanisns. i o SUWARY OF THE

| NVENTI ON The present invention provides a |ock that interlinks at |east
two | ocking neflyure 3% i$ & seRstHand idrawmige bRthe TockTIREFIR TA ii§ tRBdgd@blel N
design, and can be incorporated to various types of doors and | ocking
mechani sme. ThpdrirespositibAcCk is operable between a rel ease position, 1 s an
i nternedi ate single | ocking position and a double |ocking position, In the
rel ease positign, b .l ocking nmechani sns _are uynlocked, allow ng the user
to open the dogFg.urT" (r)#é]lﬂ% g ﬁ?’é‘%ﬂ@?ﬁ é‘?%w‘é\gnﬁﬁéh? g%% Hbeﬁggs%ﬁ Hh,thgr?éng'rer st

| ocki ng nechaﬂéaais nuﬁed to the | ocking position, while the second

| ocki ng mechan!%HN%R@$'HENi n t he unl ocked position. 20 In the double

| ocki ng position, both the first and second | ocki ng nechani sns are noved to
the | ocking DOFIC?LJr@rBA Gs RY SoeHRati drawiligObetHd fatkamaris 24 e 199 9616a8eNd
forced open. A door with a |lock according to the presént invention opens
and cl oses j uspolitikg, @ normal door. A normal downward turn of the door
handl e opens the door. The 1 3 AUG 2002 3 handl e, however, can be pushed
vertically upwards to give the second | ocking feature. According to the
speci fi ¢ embodFigtwe 4 shews aprritaliyieut way deeatoshew o axample of g\ﬁalﬂ(?}(
coupled to a housing with its axis of rotation 5 normal to the plane of the
door. The firsecepidinglecthe presentipvertiomeouplingodweolegkisg mechanismsank
means via a first and second actuating neans respectively. A stopping
nmeans, in the formof a slot preferably in the housing panel, engages the
lock to limt the rotation of the crank neans to a predeterm ned angle. The
crank neans rotated in 10 one direction results in the |ock being in the
rel ease potdti oSUNMMARYhOKr BHE INN¥ENTIONot ated in the opposite
direction, the lock is noved to the double | ocking position. Wien the crank

e M R S L A S g
bk e, 2 | i SRASATIARE 96 BB oneiLF. THE 188670 b TR
design, and can be incorporated to various types of doors and locking
mechanisms. The present lock is operable between a release position,
15 an intermediate single locking position and a double locking position,
In the release position, both locking mechanisms are unlocked,
allowing the user to open the door. In the intermediate single locking
position, the first locking mechanism is moved to the locking position,
while the second locking mechanism remains in the unlocked position.
20 In the double locking position, both the first and second locking
mechanisms are moved to the locking position to provide extra
protection against the door being forced open. A door with a lock

according to the present invention opens and closes just like a normal

door. A normal downward turn of the door handle opens the door. The



DESCRI PTI ON OF THE | NVENTI ON The foll owi ng detail ed description describes
the preferred 20 enbodi nent for inplenenting the underlying principles d
the present invention. One skilled in the art shoul d understand, 1 Mﬁe? 02
that the followi ng description is nmeant to be illustrative of the present
i nvention, and should not be construed as Iimting the principles discussed
herein. In the follow ng discussion, and ijn the clainms the terms 1 3 AUG
2002 4 "including") "having" and "conprising"” are used in an open-ended
fashi on, and t hhandlephbdeber,icancse pesked tvertidlp Uipweardsdonglvé uhe Betohtini t ed
to ....... ". Also, the term"couple” or "couples"™ is intended to nean
ei ther an indirpekiny fedturect mechani cal connection. Thus if a first device
s "couples" to a second devices, that connection nay be a direct nechani cal
connection or through an.indirect nechani cal. conngctjon via other devices
or connections. Locg?%gl?@cﬂ’aﬂlesﬁﬁegﬁ% qrakediment, ﬁ%wccqu?wf%rm ¥ ches,
bolts, deadbolts, anbng others, Referri first to Fig..4, the first | ocking
nechani sm shown“ian%; fieang r(?%@QWpF%”W'ngtgrf"rn'&oqstﬁ%gje‘ﬂ'ﬂlgdiscﬁx'QZO{aG‘?}ﬁf'eﬂ f or
engagenent with the unhinged side 20a of the _door, franme, while the second
| ocki ng meéhani 8AiMal 4e| theshlang g S‘Sea@é’ﬁf-eﬁ%rf"%tnéé@emnﬁd decking
unhi nged side of the door franme. Bolt set 24 includes |ever 24b coupled to
four separate bBlachapisms e icappiad 0 dhe signk means pissh fish axl s860Bdd bol t
| ever 24d. An upward novenent of |ever 24b causes push rod 24c to be
shi fted upwar dsactuatingirpeans sespedtively. A slopningr maapskin dke formaaf @hslst bol t
| ever 24d, causing bolts 24a to nove towards the door frame and into the
| ocked positi onpra%elra@;ly imipenkeousing panglieagages the ook torlimik the setatien cdn be
di vided 20 into four quadrants, CQL, CQR, CQ@B and CA4 arranged sequentially
in a counter-cl thekoliapk mearsta aprédetesninedangiesthe ptanknmeans aotated dns| ot
36 is provided in C41 and aperture 38 provided in adjacent CQR. The profile
of di sc 2610cont anedlirectiomoesuitssinRie dock IRSing il the rélease gubsition. Whenithei on of
CB and CA4. P2 is located at the junction of CQ2 and

crank means is rotated in the opposite direction, the lock is moved to

the double locking position. When the crank means is moved to a
prescribed intermediate position between the release position and the
double locking position, only the first locking mechanism is in the spring
15 loaded locking position, while the second locking mechanism is in the

unlocked position.

DESCRIPTION OF THE INVENTION

The following detailed description describes the preferred

20 embodiment for implementing the underlying principles of the present
invention. One skilled in the art should understand, however, that the
following description is meant to be illustrative of the present invention,

and should not be construed as limiting the principles discussed

herein. In the following discussion, and in the claims the terms



2s C@B. Arcuate slot 36 contains proximl end 36p and distal end 36d. 13
- AUG 200T Referring nowto the preferred enbodi nent shown in Fig regé (Z*I
2A, the lock has a housing containing an outer edge 48 and two oﬁéo U gﬁﬂ
panels 32 and 52 that are installed co-planar to the panel of the door.
Each of panel 32 and 52 contains arcuate slot 50 having 5 proxi mal end 50p
and distal end 50d, and linear slot 51 having proximal end 51 p and di stal
end 51 d. Crank disc 26 is rotatably nmounfed to housi ng panels 32 and 52
via collar 34. 43¢16Hind2 2RAVih&8Y ednd4BoRbEsinat P4 cd c - ha
actuating arns 28 ang%S' 0 resgectr} veF?/. bForgease g%egxfprf%ﬁaﬁp%& gﬁdé{a
hori zontal axi Sfg6hioh.) his ShHOukE™Hd § ' edn * usi ng
panel 52, with tahe cén?'f&eqo?s crar‘i‘l?g(gdsgﬁ %ﬁléfr?%t E@%%%n%ﬁé@ﬁ%ﬂﬁegﬁhe
i ntersection ofy aXE/lan fied B Sy ar; ter
edge 48 of the lluh@% id?Kf?l'é'''h'o'?lls'(z)'ollrl‘t% g?@x?@'%%gegggﬁﬁgctﬂ?gr{rtgbgé@ﬁéhﬁ%gﬁi cal
axis and, in thg; i L Gl i i i i | at ch
St RO HIATREE or AREATHABKYAES, b8MARRA! THEsPh A devife

22. The two i s axes ousi ng paneél s ur quadrants

S5 b oioh o DB TSP CRrL I A PO el
28 foll ) e 38 T i

actuating ar m 28or0ediAYoMBeERTTordhutaR b Barey w@Gn8heel cBfeBion ena of

latch 22. Slot 29 Qﬁs Broxi mal end Zﬁﬁéﬁag? istal%:%nd.ZQd. Pin 27 al so

slidably engage¥?ITHBAFO¥FBY B LMEFUNS: nha .anﬁ@%&fﬁouﬁﬁ%a%a_

Can si i do.vi t hi 9PRATS 1058 foPIafeARs oS, apndaley SalBbeRt cuat o slot 50 in-

panels 32 and 52. Collar 34 is keyed to the centre 2s of crank disc 26 and

is provided with a Refenirs ﬂmtao%g.uhnwgikstvmlqh% mécRarfisks 8R6WNGinatHiguar e
shaft passes for the nounting of the door |ock handles 5 8 (shown as dotted

lines in kbgs. Sbarfple @p_ébmq Jadich34teh | 22 apted FOMBhERgSMBNO Wil tifslge 48
of the lock with protrusion Timted by stopper 25. Spring 42 interacts with

notches Pl or RgHiAged O¥idde 20al ISR oot frante] arkiléi e ZecbAdPRsiKkingned at

the single | ocking position or the double |locking position to elimnate the

|oss moti on feahisBhan? 19tbdlP sePRs4 nasﬁ4?§%a§§fs@tcfeggaglaﬁmegg%ﬂ yoar ds

t he downward position an together wt , provide the

positive e”emuﬁ’r{iné&{e&idbh?f Ctﬁat&&;r ffegmaie nvﬁtfb ﬁ‘gclﬁéess‘?%\%rfg&ﬁ’i tshe

| ock housi ng by set®screw 2 igures 3A-C sho ow t prese

o5 17 L SSRIASIETY ot 8y A S S, RS 1

t he housing is shdwn or ease of” und

posi L1 on qf, hanghe 50 A58 348 Utk HolbER P ibbdrahbL6uLhs

operating Steps O
push rod 24c¢ to be shifted upwards. This translates into a counter-

clockwise rotation of bolt lever 24d, causing bolts 24a to move towards

the door frame and into the locked position.

Referring next to Figure 2B, rotary crank disc 26 can be divided

20 into four quadrants, CQ1, CQ2, CQ3 and CQ4 arranged sequentially
in a counter-clockwise direction for ease of description. An arcuate slot

36 is provided in CQ1 and aperture 38 provided in adjacent CQ2.

The profile of disc 26 contains two notches P1 and P2. P1 is located at

the junction of CQ3 and CQ4. P2 is located at the junction of CQ2 and

25 CQa3. Arcuate slot 36 contains proximal end 36p and distal end 36d.



15 lock. The reference nunerals four quadrants (C41-C44) of crank disc 26
are shown next to the four quadrants ((~1-Q4) of the housing paneh &ﬁi
better illustrate the relationship between the housi ng panel and ZQDLC
26 as it rotates into the various positions. Referring first to Fig. 3B,
spring 40 maintains latch 22 tensioned 20 towards the outer edge 48 of the
Iock (i.e. locked position) and spring 44 biases |lever 24 in the dowward
(i.e. unlocked) position. Crank disc 26 i ® biased in the si ngl e | ocki ng

p05|t|on by spring t l; ot igs in
QL, and pin 39 is ag‘%{?ﬁg@%@?ég?ﬂéh@@%’% %gn%gr'\@seﬂgosgﬁgvnrﬁ '@G%SQrésslqots 50

and 3 6 2s resp%ﬁalzvﬁe't}ﬁe |5’bmhaz aﬁouanﬁ%rﬁﬁmx{geaﬂfolﬁé%dﬁ& @%n%g%ast

proxi mal end 1 is restin osIt

| ocki ng posi ti O%poQFn Bgnél§ Séoéh& 50Nt b §rkal é’t’;arsioofheﬁt;?on ifc 26

is nmaintained tensionéd in this resting position elnterac et ween
42 and

Uhen an operat of g ook RS B ReR ?3&&.??59%‘5@%“323?%%2& G R

disc 26 1s g Ol appckial 'dHY SRF'aMes idlar B! 80 Uk ' ifdar C4ibt "9 gViRg! de

with 44 an slo I'S now r atedto4 Pin 39 is prevente rom V|ng

crank dise 26 cBromd &ﬁ*‘?ﬂ?&*ﬁ? Hphd 418" AR, BlroseBListotBhE oL
tounr ds.the. 1 nt BIUHod A babirer bEhES, %%Lﬂ‘c?‘ﬁ?r 3 <BURt mg Falun 2258 dar ce.
and dr aws. or ank ayelcih afs ROl fcraBliiy 265 PR rurik Ars Aani 4 "wnen
t he door cl oses freetlgalgd 15 latc s _back e}ﬁd forth 2“r1)t n d| st al

end 29d and pr ok§3HEC 58 qﬁsespogxégna@%ha afzanial pxisy (A cﬁ onto
t he door frane V\AthOt af in 27. Wen the o at Qr pushes th
B PBa- wath ty

handl e upwirds VBMICAL ayls, OLVYrbﬁn hqusing page! 5@, with %P@'atr?
count er - cl ockw se rﬂ(ﬂrectl on jnto 20.th doubl |.ockin (g p05|t| on, as shovvn
in Fig. 3A suchrankgise26 indae assamblad lpckasabe imarsectionselsthel two axes.o

rotate into 42, _pulling with it pin 39. Since pin 39 is coupled to arm 30,

|l ever 24b is acfl R@a\f%@cﬁbaﬂﬁe'suﬁﬁkﬁuﬁl (tpdbﬁe@ytepo%q!ge A8 ofnithe leelankhei sc 26
is rotating, pin 37 is pushed downwards, pushing arm 28 towards the outer
edge 48 of the berizemirl i axis his permnda@IaEgtOeéeeovemahtam anderinpithis 37
reaches the 1 3 AUG 2002 8 horizontal axis A-A", pin 27 slides to the

di stal end 51 degtbosliment icaineidei withthe dengitutlingl sxist of2latalu@urThentwvg. \When
crank disc 26 rotates further in the counter-clockw se direction until pin
37 passes fori zaxesdivse shevhausingt pands 32 ang752 lintdetoup stiadratar (@1 tthe
centre of the slot 51 s and the proxinmal end 29p of slot 29. Therefore) as
the shifting of Q4)aRlne end of actuating arm 28 is coupled to crank disc 26 via pin

37 through aperture 38 such that when crank disc 26 is rotated,
actuating arm 28 follows the rotary movement of aperture 38. The other
end of actuating arm 28 is slidably coupled via pin 27 to slot 29 at the
20 end of latch 22. Slot 29 has proximal end 29p and distal end 29d. Pin
27 also slidably engages linear slot 51 in panels 32 and 52. A second
pin 39 couples actuating arm 30 to crank disc 26 through slot 36 such
that pin 39 can slide within slot 36. Pin 39 also slidably engages
arcuate slot 50 in panels 32 and 52. Collar 34 is keyed to the centre

25 of crank disc 26 and is provided with a square bore 46 through which



disc 26 fromthe single to the double | ocking position, the bolt is
-activated into the | ocking position while latch 22 is unaffected,i,

remains in the | ocked position. Spring 42 engages to notch P2 of | 3962%0020
ensure that the disc and handle maintain tension in this double t o | ocking
position) thereby elimnating the loss notion feeling of slot 36. The
nmovenment of pin 39 is restricted according to the arc length of slot 50. In
t he enbodi nent shown, slot 50 spans the entire 41 (i.e. around 90 degrees))
with the distal aesguagedshait passes: fati thg mouoting.offha dmyr lockt endleses 8hand,
is attached to lever 24 such that it is offset into 15 41. Arm30 wl | be
appr oxi mat el y 5(steyvrees tottedtlinesv i tRigal 3AxCs 8pihg WA@nbidseiss ldtch t22

doubl e | ocki ng position. This arrangenent, together with spring 44, allows
actuati ng ar m 3@wardsd¢hemuteraedgl48 of Hme Torvkawith peotoesion ditnitedr by gopper and
thereby and in a stable condition while in the double |ock position, such
that unl ess an b5t Sprirgnd2 ntefacts wgthveatchesi P tdrePRl tacprvide di tensionn by
the operator, the lock will not junp back into the resting position. Wile
t he presents i nvashienocranadisel6 dosasifidrest phithe single llgcking hpostticr @ndhe to
the aforenentioned figures with enphasis on a |eft-hand door | ock which can
be opened by r oteubleglockinghpositien ito elihinateotlewoss n2étion fesdihgosk, sibt 38houl d
be understood that the figures are for illustration only 3 AUG 2002 9
and shoul d not Bprihgk4q Biasks radtaating) aem BI0E towareit tHen dodewairdi pésitiont he
preferred enbodi nent, the present invention nmay be converted to a

ri ght-hand door_ahepbthéﬂ WﬂhYthéV‘bﬁsféﬂ'diGbihh@o,OF)'r@\ﬂélétth@npééitN/é‘téfféc??of Set
screw 21 is designed to be renovable with an Al en key, allowng the s | ock
to be easily cor tth B! " i i i i i ONnRof
rotation would c eérthg C%gﬁjgl E@%é@h%g?ht%gq%ﬁegg{égf fbotrlhq]’écghrgdr%ﬁedoq) ?2e
angle in i ch andle can turn is determ ned by the |l ength of slot
36, and C\gl’a])' be %ﬁfcﬁ'?gfdzﬂy t he manuf acturer. The position of coupling of
the second actuating armto the second | ocking nmechanismis preferably well
within off-set to ngrguf%ﬁ AL sshaw haw wbeepresent heckoissiopesated] dn tthese
enbodi nent descri bed above, a 5 degree off-set is provided, but the degree
of off-set may Beherpalic dyawivgss thadpositionddisiotod0 i and Hiclinahet heusingids net hod
and apparatus of the present invention has utility in many applications
wher e | ocks ar eshemniasedhtteTthlinesclion aasegf undeestandingy Tie position of dtaridie
various other | ocking nmechanisns to provide a nodul ar and 3-way operabl e
door lock. It i88cisnalsarshavwadin dettedriings ¢hélhustratertite opdidtingastepsof thy be
made by one of ordinary skill in the art without departing fromthe spirit
and t he scigpe ofockh®he refenencenaiescals fest. quadragtsNEQRA0C4)of crank disc

26 are shown next to the four quadrants (Q1-Q4) of the housing panel
to better illustrate the relationship between the housing panel and

crank disc 26 as it rotates into the various positions.

Referring first to Fig.3B, spring 40 maintains latch 22 tensioned

20 towards the outer edge 48 of the lock (i.e. locked position) and spring
44 biases lever 24 in the downward (i.e. unlocked) position. Crank

disc 26 is biased in the single locking position by spring 42 such that

CQ1 conincide with Q1 and slot 36 lies in Q1, and pin 39 is abutted
against the proximal ends 50p and 36p of slots 50 and 36

25 respectively. Pin 27 is in the centre of slot 51 and against proximal end



CLAIMS 1 1. Anulti-way lock for a door conprising 2 a housing; a rotary

- crank neans, rotatably coupled to said housing, having an axis of é‘l hgt mﬂ
normal to the plane of said door; 5 a first actuating neans coupﬂi 3

first locking nmechanismto said s crank neans; a second actuating neans,
slidably coupling a second | ocking s nmechanismto said crank neans; and s a
st oppi ng neans) engagi ng said crank neans_and said second 1 o actuating
nmeans to limt the rotation of said crank 'neans to a 11 prescribed angl e,
sai d angle defi zeE_g 1A thRY ARBIBGPQsAitio (Bé\dsingle? 16sKihY GdsRedti) il &7 tison
with a single |ocking position 13 therebetween, said first |ocking

mechani sm and spbsitisae@ e td cehfrsi 31 GIoEEhaDise @ gk Meainthided YBhsieled in
position when said 15 crank nmeans is in said rel ease position; said first
locking i's mechgqis s85#e) Pdsitidnaby A SotePastion BBtwEEh %priﬁ%sm:oaﬁdlm%hng 1~
mechani sm being in an unl ocked position when said crank 18 nmeans is in said
singl e | ocki ng pqsiThialsoelintinhigsthe!I8§ ok féeliﬁzf.hani sm and sai d second

| ocki ng mechani smbeing in a 1 3 AUG 2002 11 20 1 ocked position when said
crank nmeans is in said double |locking 21 position. 1 2. A lock according to
claim1l whérein 2 sWhencpENRPeRaIATs tures dhai Randlenglpvemiagd f Byir3Q i degrees
quadrants, said s disc having an arcuate disc slot in the first disc
quadrant ; sai d @Figé&fongrank disci2fy isgatated in dhe|glodkwipe idiggctionssuah thaic si ot
insaid s disc; and s said first actuating nmeans coupling to said disc at

t he second di scCQRtaoxaneoingidecwith Qhandrsioetsd6 isi sew qotaledde Q4. Bin 39|isck
according to claim2 wherein 2 one side of said door is hinged to a
doorfranme s sai prevemédcdronompovingsdewnwards; asdiyds adjuttednagaiost ipeoximalnged
side of said door and two panel s copl anar under operating s conditions to
sai d door; sai deddsdp ot siohb0yHowmeybrdtrank siscd26 canmelade irs dlid dlockwidevi ded
into a first, second, third and fourth panel z quadrant by a hori zontal

axi s and ajovert ratatiomasssiot 36 is ablertsestidecaiond pin 38i Aslibrotaies; etankxdiscand
said vertical axis being at the centre of s said disc, said first panel
quadrant positi geegully Emi Ttand arel 28 eowariethesintriors edgs G6dobthemodkie
upper half of said |ock, said 11 second panel quadrant positioned proximte

sai d outer edgetrteBy gulﬂﬁlgul_ﬁﬂﬂf 2hahvafds, %@ie@hidc?)% déét. AWhBh rtHe ipeehtor

guadrant positioned 13 proximate said unhinged side of said door on the

| ower hal f of réleéséwfﬁe?dﬁsﬁdlé?séﬁngabclreﬁc@nganaairdwfswaﬁmdm bagrdpant

posi ti oned proxinmate sai
the resting (single locking) position. When the door closes free hand,

15 latch 22 slides back and forth between distal end 29d and proximal
end 29p of slot 29, such that the lock can latch onto the door frame

without affecting pin 27.

When the operator pushes the handle upwards to the vertical

position, crank disc 26 is rotated in a counter-clockwise direction into

20 the double locking position, as shown in Fig. 3A, such that CQ1 now
coincide with Q2. This causes slot 36 to rotate into Q2, pulling with it

pin 39. Since pin 39 is coupled to arm 30, lever 24b is activated to the
upward (locked) position. While crank disc 26 is rotating, pin 37 is
pushed downwards, pushing arm 28 towards the outer edge 48 of the

25 lock in the first 45 degrees of rotation. When pin 37 reaches the



15 hinged side of said door on the |lower half of said lock; 1 s said first
~actuating neans being a first actuating armwith one 1 ~ end coupl ed bo
said first | ocking nmechanismby a first pin and the 1 s opposite?éhAU 2002
coupled to said disc by a second pin; 1 s said second actuating nmeans bei ng
a second actuating armwith 20 one end coupled to said second | ocking
mechani smby a third pin 21 and the opposhte end coupled to said disc by a
fourth pin; and 22 said panel of said | ock further containing 2s an arcuate

slot, functi oni RgriZsntalPads PLADHINR 7BANSS td the2distRidhdPs1al osfiaNBH Ngngai d
first quadrant) said second 2s actuating armslidably coupled to said disc

slot and sai d 2gisfl Caiid 299 oF st 291 soricifdnily PMIhe@tHark disé 28 abtates
hori zontal slot co-axial to said horizontal axis and 2s proximate said

outer edge, sai ﬁhnfh'bmtf?&&wténano@kms@om&ﬂn%mCpiﬁayﬂﬁaeéészﬁfa}@bn@ ot by

said first pin. 1 4. Alock according to claim3 wherein said first |ocking

mechani sm 2 is é‘xi§!%h”91tb‘@3‘,egiﬁl 27 Wlidgs ik tBWair&é)mé"beﬁ?% t%? tité Qlot S5 d

| atch slot s co-axial to and orter than said arcuate s wher et hr ough

said 4 firgt pi@&?{ﬁ&i}g&(&mél énd”ld#)&‘.‘sl@?g@.r *#hé‘&gﬂ%, %thg‘_s‘hmmg;cgid?aﬁﬁi d

first and second disc uadrants 'coinciding w sal I rst second

panel. quadr ant sqiso 26 i #RZnbk Jof 13 UL oS pagih IiRE Bat g, 531 ¢

singl e | ocking position; second di rants col nci din

with said fOU”QCtR/é(F%%JHJ iﬂéa F(?dr@g }b}%&m\ﬁh'\@ﬁ&cﬁ b9 M Imarcldy 53 9

a
rel ease position; sal nd second di SC quadrants col ncidi ng
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The movement of pin 39 is restricted according to the arc length of

slot 50. In the embodiment shown, slot 50 spans the entire Q1 (i.e.

around 90 degrees), with the distal end 50d just extending into Q2. Pin

60, on the other hand, is attached to lever 24 such that it is offset into

15 Q1. Arm 30 will be approximately 5 degrees from the vertical axis B-B’

when it is in the double locking position. This arrangement, together

with spring 44, aliows actuating arm 30 to be maintained in an “over

the centre” arrangement and thereby and in a stable condition while in

the double lock position, such that unless an intentional push is given

20 in the clockwise direction by the operator, the lock will not jump back

into the resting position.

While the present invention has been described particularly with
references to the aforementioned figures with emphasis on a left-hand
door lock which can be opened by rotating the handle in the clockwise

25 direction, it should be understood that the figures are for illustration only
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that many changes and modifications may be made by one of ordinary

skill in the art without departing from the spirit and the scope of the

invention described.
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A multi-way lock for a door comprising :

2 a housing;

3 a rotary crank means, rotatably coupled to said housing, having
4 an axis of rotation normal to the plane of said door;

5 a first actuating means coupling a first locking mechanism to said
6 crank means;

7 a second actuating means, slidably coupling a second locking
8 mechanism to said crank means; and

9 a stopping means, engaging said crank means and said second
10 actuating means to limit the rotation of said crank means to a
11 prescribed angle, said angle defining a release position and a
12 double locking position with a single locking position
13 therebetween, said first locking mechanism and said second
14 locking mechanism being in an unlocked position when said
15 crank means is in said release position; said first locking
16 mechanism being in a locked position and said second locking
17 mechanism being in an unlocked position when said crank
18 means is in said single locking position, said first locking
19 mechanism and said second locking mechanism being in a
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1 2 A lock according to claim 1 wherein

2 said crank means is a disc comprising four disc quadrants, said
3 disc having an arcuate disc slot in the first disc quadrant; said
4 second actuating means slidably coupling to said disc slot in said
5 disc; and

6 said first actuating means coupling to said disc at the second
7 disc quadrant adjacent said first disc quadrant.

1 3. A lock according to claim 2 wherein

2 one side of said door is hinged to a doorframe;

3 said housing comprises an outer edge adjacent to the unhinged
4 side of said door and two panels coplanar under operating
5 conditions to said door; said disc rotatably coupled to said
6 panels; said lock divided into a first, second, third and fourth panel
7 quadrant by a horizontal axis and a vertical axis, the intersection of
8 said horizontal axis and said vertical axis being at the centre of
9 said disc, said first panel quadrant positioned proximate said
10 hinged side of said door on the upper half of said lock, said
11 second panel quadrant positioned proximate said outer edge on
12 the upper half of said lock, said third panel quadrant positioned

13 proximate said unhinged side of said door on the lower half of
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10z 10z 15 hinged side of said door on the lower half of said lock;
16 said first actuating means being a first actuating arm with one
17 end coupled to said first locking mechanism by a first pin and the
18 opposite end coupled to said disc by a second pin;
19 said second actuating means being a second actuating arm with
20 one end coupled to said second locking mechanism by a third pin
21 and the opposite end coupled to said disc by a fourth pin; and
22 said panel of said lock further containing
23 an arcuate slot, functioning as said stopping means, in
24 said panel spanning said first quadrant, said second
25 actuating arm slidably coupled to said disc slot and said
26 arcuate slot by said fourth pin; and
27 a linear horizontal slot co-axial to said horizontal axis and
28 proximate said outer edge, said first actuating arm coupled
29 to said horizontal slot by said first pin.

1 4, A lock according to claim 3 wherein said first locking mechanism

2 is a spring-loaded latch with a horizontal latch slot, said latch slot
3 co-axial to and shorter than said arcuate siot , wherethrough said
4 first pin extends.

1 5, A lock according to claim 4 wherein said first and second disc

2 quadrants coinciding with said first and second panel quadrants
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5 first panel quadrants when said disc is in said release position;
6 and said first and second disc quadrants coinciding with said
7 second and third panel quadrants respectively when said disc is

8 in said double locking position.



