A Multifunctional Lock Technical Field The present utility nodel relates to
a nultifunctional lock, and in particular, to a multifunctional |ock which
allows the key to be changed many tines. Background China Patent No.
200320123249. 4 discl oses a lock which allows the key to be changed, wherein
the original key can be renoved at any position of the rotation of the |ock

core and changed by a new keAiMlﬂfﬂ}l“@tm%dei tion, thus causing a

potential security hazard. Sunmary of the Invention It's the object of the
present utility nodel to provide ﬁ%nyl,tif tional |ock which allows the
key to be changed many tines and N&EMMEIIEEnti al security hazard. To
acconpl i sh the abovenentjoned object, the technical solution enployed by
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each of said sliding blocks is provided with |ower teeth extending upwards,
a first el paential sgcapbnhazaed. pr ovi ded bet ween each of said sliding bl ocks and
its corresponding | ock core body, said |lock bar has two operating positions,
in the first operating positi dmnphaphpicthe Invendion i n | ocked condition, said

| ock bar is received into the said | ock bar slot, and in the second
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To accomplish the abovementioned object, the technical solution employed by
the present utility model comprises: a multifunctional lock which includes a lock shell,
and a lock core provided inside the lock shell, wherein said lock core includes a lock
core body rotatable with said lock shell, a key bar provided slidably on said lock core
body, a support for sliding blocks provided slidably on said lock core body, a plurality
of sliding blocks provided slidably on said support for sliding blocks, and a plurality
of tooth pieces provided slidably with respect to said lock core body, a lock bar slot to
receive said lock bar is opened on said lock shell, each of said tooth pieces is provided
with a recess on one side thereof and a plurality of upper teeth extending downwards
on the other side thereof, each of said sliding blocks is provided with lower teeth
extending upwards, a first elastic element is provided between each of said sliding
blocks and its corresponding lock core body, said lock bar has two operating positions,
in the first operating position of which, namely in locked condition, said lock bar is
received into the said lock bar slot, and in the second operating position, namely in
unlocked condition, said lock bar is out of said lock bar slot and is received into the
recess on each of the tooth pieces, a second elastic element is provided between said
lock bar and said support for sliding blocks, a unit linked to the support for sliding
blocks is provided on one side of said support for sliding blocks, a keyway is provided

in the unit, said sliding blocks at least partially extend into said keyway, said unit is



| ock bar and said support for sliding blocks, a unit |linked to the support
for sliding blocks is provided on one side of said support for sliding
bl ocks, a keyway is provided in the unit, said sliding blocks at |east
partially extend into said keyway, said unit is provided with a projection

t hereon, a cut, to receive said ojection is vi ded on sai | ock. shel
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With the application of the technical solution described above, the present utility
model has the following advantages over the prior art: in the solution, the tooth pieces
engage with the sliding blocks for most of the time during the rotation of lock core,
and only when the lock core is rotated into the proper position where the projection on
the unit is settled into the cut on the lock shell and because of the of the second elastic
element the support for sliding blocks moves downwards with the unit, and the sliding
blocks placed on the support for sliding blocks disengage from the tooth pieces
initially engaged therewith, at this time the original key can be removed and changed

into a new key, thus eliminating the potential security hazard.

" As an improvement of the present utility model, two sets of tooth pieces and
sliding blocks comprising said tooth pieces, sliding blocks and the first elastic element
are symmetrically provided on said support for sliding blocks respectively with the
sliding blocks in the two sets extending from opposite sides of the said keyway into
the keyway respectively so that the key inserted into the keyway is able to have key
tooth on both sides, which greatly increases the number of key tooth combination. A
plurality of common pins which corresponds to the pin slot 13 on the side of the key

can also be provided in the direction which is perpendicular to the direction of the



are symretrically provided on said support for sliding blocks respectively
with the sliding blocks in the two sets extending from opposite sides of
the said keyway into the keyway respectively so that the key inserted into
the keyway is able to have key tooth on both sides, which greatly increases

t he nunber ,0f k £ ombip,nation. A plurality of common pins which
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Description of the Draw ngs Fig. I's the cross-sectional” view of the
present ut ichpable ofopehingakeck witbsuthhekdyibee A-A in Fig. 2; Fig. 2 is the
cross-sectional view of the present utility nodel in the |ocked condition;

Fig. 3 is the cross-secti on@8riefiDRécroptiérhéf the®rantingst i | i ty nodel taken from
the line B-Bin Fig. 4, Fig. 4 is the cross-sectional view of the present

utility nodel gjp m%ye}da%@c@ionﬂqnwdf%%a&; uflitySmbdig t4eQSeon® BfelliRnal vi ew
of the present utility nodel taken fromthe line "CCin Fig. 6; Fig. 6 is

t he cross- gedtindmal2; view of the present utility nodel in which the key is
ready for changing; Fig. 7 is the cross-sectional view of the present

utility nodel Rigkenisfthororéddgettional vievwbDof nhdipgesed; utility model in the locked

condition;

Fig. 3 is the cross-sectional view of the present utility model taken from the line

B-B inFig. 4;

Fig. 4 is the cross-sectional view of the present utility model in the unlocked

condition;

Fig. 5 is the cross-sectional view of the present utility model taken from the line
C-CinFig. 6;

Fig. 6 is the cross-sectional view of the present utility model in which the key is

ready for changing;

Fig. 7 is the cross-sectional view of the present utility model taken from the line
D-D in Fig. 8;

Fig. 8 is the cross-sectional view of the present utility model with the key

changing;

Fig. 9 is the cross-sectional view of the present utility model taken from the line
E-E in Fig. 10;

Fig. 10 is the cross-sectional view of the present utility model in the relocked

condition after the key changing;

Fig. 11 is the front view of the key of the present utility model;



Fig. 8 is the cross-sectional view of the present utility nodel with the key
changing; Fig. 9 is the cross-sectional view of the present utility nodel
taken fromthe line E-Ein Fig. 10; Fig. 10 is the cross-sectional view of
the present utility nodel in the relocked condition after the key changi ng;
Fig. 11 is the_front view of the key of the present utilit del ;..Fig. 12
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F-Fin Figpplirfgi g, 13 is the cross-sectional view of the present utility
nodel taken fromthe line GGin Fig. 14; Fig. 14 is the top view of the
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pi eces acc@-Gi nFig.adthe present utility nodel; Fig. 16 is the front view of

t he organi zed key bar and organi zed tooth pieces according to the present
utility nodel [FiEl &4 islthel top WGy F @&SsIRSed blobid and #¢ sebpdrb €orl AfdinLBlogkd O open
the organized | ock wth It)he first key according to t%e present utility
nmodel ; Fi g.acd@ding te the pressobutdlgymasighl vi ew of the | ock core to open the
organi zed lock wth the second key according to the present utility nodel;
Wherei n: 1 indiigat®s the frostviehelf the @nimati kegtbas and toottkpieorsacc&dingdp clxt es a

| ock bar; 4 indicates tooth pieces; 5 indicates a support for sliding

bl ocks; 6 i%?f?%tdtt@%yﬁoidﬂlﬁng bl ocks; 7 indicates a first elastic elenent; 8
indicates a unit ; 9 indicates a second elastic elenent; 10 indicates a
key; 11 indi caliigs1@ i$ dhekfrpalr visworf: the organdtedakeysbar dudyorgametchtoolB piekeli cat es a
pin slot; 14 i‘rJJdi %aghes an Pr@gningoe 1,I ock bar; 15 indicates organized tooth
pi eces; 16 ACHAT Qg RE PN WY TRG T eat es upper teeth; 18 indicates bottom
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with the first key according to the present utility model;
Fig. 18 is the cross-sectional view of the lock core to open the organized lock

with the second key according to the present utility model;

Wherein: | indicates a lock shell; 2 indicates a lock core; 3 indicates a lock bar; 4
indicates tooth pieces; 5 indicates a support for sliding blocks; 6 indicates sliding
blocks; 7 indicates a first elastic element; 8 indicates a unit ; 9 indicates a second
elastic element; 10 indicates a key; 11 indicates a lock bar slot; 12 indicates a key
tooth; 13 indicates a pin slot; 14 indicates an organized lock bar; 15 indicates
organized tooth pieces; 16 indicates a cut; 17 indicates upper teeth; 18 indicates
bottom teeth; 19 indicates a projection of the sliding blocks; 20 indicates a recess, 21
indicates a projection; 22 indicates a lock core body; 23 indicates a keyway; and 24

indicates a teeth-like structure.
Description of the Embodiments

Now with reference to Fig. 1 and 2, a multifunctional lock comprises a lock shell
1, and a lock core 2 provided inside the lock shell 1, wherein said lock core 2 includes
a lock core body 22 rotatable with said lock shell 1, a key bar 3 provided slidably on
said lock core body 22, a support 5 for sliding blocks provided slidably on said lock
core body 22, a plurality of toothed sliding blocks 6 provided slidably on the said
support 5 for sliding blocks, and a plurality of tooth pieces 4 provided slidably with

respect to said lock core body 22, a lock bar slot 11 to receive said lock bar 3 is



indicates a projection; 22 indicates a | ock core body; 23 indicates a
keyway; and 24 indicates a teeth-like structure. Description of the

Enbodi ments Now with reference to Fig. 1 and 2, a multifunctional |ock
conprises a lock shell 1, and a | ock core 2 provided inside the | ock shell
1, wherein said lock ¢ e2i u a. ]l ock core bod table with
sai d | ock SRf&Ff o theasq@@oogaghe F%fgll et dstPP@aFH?Vsonls %%Ylé ‘{S'ét LI5FES body 22,
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condition, said | ock bar received into said lock bar slot 11, and in
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unit 8 Iinked to the support 5 for sliding blocks is provided on one si de
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sai Zalunl tS I 1g %& ed‘z?i%ﬁnl?tﬁ S&“ﬁf‘%’j"% 3 r%ilald etﬁ]ggp%%ﬁfdg‘iv@ ¢ E%’Jete %\?gcel ve
the said pp Pkkf%?édnoﬁ' cédid & ﬂ%E&Vé #RGaRMpropkfod 2€k §B¢ided bn sai&h@ék mﬁ jock is

unl ocked said projection 21 has two operating positions, in the first
oper at i ng pbei thednclofs whoaded saiddbrpjecfiac] bas &b mserartavigepasad)nsnmahs &ird cut 16

and, oo 0" 4BBci SoLl T ShaTTUREGILOM TS Lotel eelly 18, AT secont
engage Wit fysfitteth OMRiseR®IgR from said lower teeth 18, in the second position said
projection 21 is out of said cut 16 and said upper teeth 17 engage with said lower teeth
18. A guide slope is provided on side wall of said lock bar slot 11. A guide slope is
provided on the side wall of said cut 16. Two sets of tooth pieces and sliding blocks
comprising said tooth pieces 4, toothed sliding blocks 6 and the first elastic element 7
are symmetrically provided on said support 5 for sliding blocks respectively with the
toothed sliding blocks 6 in the two sets extending from opposite sides of said keyway
23 into the keyway 23 respectively. Said cut 16 is located in a position
counterclockwise rotated from 88° to 92° relative to said lock bar slot 11. Said lock

bar 3 is of elongated strip shape.

When the lock needs to be locked, the lock bar 3 is pushed by the second spring
body 9 into the lock bar slot 11 on the lock shell 1 and prevented by the upper portion
of the tooth pieces 4 from moving downwards so that the key bar 3 is in the first
operating position wherein the lock core 2 is unable to rotate with respect to the lock

shell 1, that is, being locked.

With respect to Fig. 3 and 4, the key 10 is inserted into unit 8 through the
keyway 3, wherein the key tooth 12 thereon pushes the projection 19 on the sliding



18. A guide slope is provided on side wall of said |ock bar slot 11. A guide
slope is provided on the side wall of said cut 16. Two sets of tooth pieces
and sliding blocks conprising said tooth pieces 4, toothed sliding blocks 6
and the first elastic elenent 7 are synnetrically provi ded on said support
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i nserted |ntf ndt 8 through the keyway 3, wherein the key tooth 12 thereon
pushes theuBOSF%Ctl on 19 on the sliding blocks 6 and enables the plurality
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t he ef fect effect cgfrthc/setcybndmnrlmgb@cbni? rthcsqﬂ)mmrtshdldgddkclﬁqrwh@ the unmt8at ed.
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16 on the lock shell 1, as shown inthe Fig. 5 and 6. Under the ef fect of
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when the lock core 2 is rotated again to move the projection 21 on the unit 8 out of the
cut 16, the projection is in the second operating position where the projection 21 on
the unit 8 is positioned against the inner wall of the lock core 2 so that the unit 8,
support 5 for sliding blocks and the sliding blocks 6 thereon moves towards the tooth
pieces 4 and the sliding blocks 6 reengage with the tooth pieces corresponding to the
shape of the new key, as shown in Fig. 9 and 10. When rotated into a proper position,
the key bar 3 is inserted again into the key bar slot 11 of the lock shell 1 under the
effect of the first spring body 7, that is, being relocked. At this point, the lock can only

be unlocked by the new key and the original key is ineffective.

With reference to Fig. 11 and 12, there can also be a plurality of common pins
along the horizontal axis of said lock core 2, which corresponds to the pin slot 13 on
the side of the key. Therefore there are key teeth 12 on both sides of the key, wherein
the position of the key teeth can be as many as 12, and there are pin slots 13 on the

side.

Said key bar 3 can also be an organized key bar 14 of at least two teeth-like
structures 24 on the side facing the said tooth pieces 4, wherein said tooth pieces 4 can

be an organized tooth pieces 15 of at least three recesses 20 on one side, and when the



inserted, the key tooth 12 on the key, cooperating with the first spring
body 7, pushes the sliding blocks 6 to reposition the sliding blocks 6 on
the tooth pieces 4 so that when the lock core 2 is rotated again to nove
the projection 21 on the unit 8 out of the cut 16, the projection is in the
second operatin [ r t
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structures 24 of the organized tooth pieces 15. Fig. 18 illustrates the
case in which the second key unl ocks the organi zed | ock, when the organi zed
key bar 14 is settled in the first two teeth-1ike structures 24 of the
organi zed tooth pieces 15 because the key tooth of the second key is |ower
than that of the first key. Apparently,



several tooth pieces 4 in the plurality of sets of tooth pieces and sliding
bl ocks can be changed into organized tooth pieces 15 while the rest of
tooth pieces 4 remain unchanged as desired, so that sonme keys are capable
of unl ocking nore |ocks while the others can only unlock less |ocks. In
this way, these | ocks and keys forn1€ﬁ .organi zed |l ock systemw th
managenent relations due to their di 8B levels. Claimse W claim 1. a
mul ti functional |ock, conprising a | ock shell (1), and a | ock core (2)

provi ded i W& dgint:he | ock shell (1), wherein said |ock core (2) includes the
lock core body (22) rotatable with said lock shell (1), a key bar (3)

provi ded sl i dablay nfiltifaétbnal 96¢k, CRhHrRR@Ya (184 shél %W%ﬁta(léék feofe &1)i di ng
bl ocks provided slidably on said | ock core body (22), plurality of

t oot hed sl puividgdbingidk she( Byk shell, { De svheteind seid Wc&mom@i) mghrﬁgso the logly corgr

Fespect toopetatal Vi aldish sbgbit). RREGHE: (herBligtd SR bTRRAL, e { e
said | ockjfrcotsbod memabm S3ifer §10% sla»@ké pfo¥idededidhbl9fonSgid IdcRrot h

pi eces (4) is provi d recess (20) on one side thereof and a

plurality eéreumder(2@bet nlu(rallvty @xtp@th@ﬁi ﬁbdlnﬂdﬂ\mkar(ék poayidaseslitahbr or |S@i§ each
f d tooth di bl 6
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sai d slidi Rgthblegseksto Bk sardlock %ofeOHS(f@S(IQQPdﬂ ek bae Klof 0118 theebeive2B saigai d | ock

bar (3) has two operating positions, wherein in the first operatin

posi tion tmkﬁ@c@)us op¢nsdicadsaishiock shell (1dceach of sgidyooth piassert)dsipravidedi d | ock
bar slot ( t|n 03| ion unl ocked
ond sard | o BEeEpOub SR SER i BRALEh MBS G b L gt
inserted i dowheards©asBe 6t siB) adle Bf §id tdithddadidheileske 61 #)provided with
characterized in that: a second el astic el enent 9) is provided between said

| ock bar (Bwerderihd&8)exenshies vasr)ds,f @)rﬁrsélqlafitlnglemlm K$) isapngmided (B8Ywdennked to
suppor - (5ra seslbing e TRl nala o BB R R o).
said slidi ?Q KsolesofeRatirt pbe@sids, Pdkteidlin Yh@ﬁis@@ﬁérahﬁ%@o&@bﬂ thKeyaray (23),
said unit has a projection (21) t hereon, a cut to receive said
ed and said lock bar (3) is inserted in said lock bar slot (1 1) while in the second
operating position the lock is unlocked and said lock bar (3) disengages from said
lock bar slot (11) and is inserted in the recess (20) on each of the tooth pieces (4), and
characterized in that: a second elastic element (9) is provided between said lock bar (3)
and said support (5) for sliding blocks, a unit (8) linked to the support (5) for sliding
blocks is provided on one side of the said support (5) for sliding blocks, a keyway (23)
is provided in the unit (8), said sliding blocks (6) at least partially extends into said
keyway (23), said unit (8) has a projection (21) thereon, a cut (16) to receive said
projection (21) is provided on said lock shell (1), when said lock is unlocked said
projection (21) has two operating positions, wherein when said projection (21) is in
the first operating position said projection (21) is inserted into said cut (16) and said
upper teeth (17) disengage from the said lower teeth (18) while when said projection

(21) is in the second operating position said projection (21) is out of said cut (16) and

said upper teeth (17) engage with the said lower teeth (18).

2. A multifunctional lock according to claim 1, characterized in that a guide slope

is provided on side wall of said lock bar slot (11).



projection (21) is provided on said |ock shell (1), when said lock is

unl ocked said projection (21) has two operating positions, wherein when
said projection (21) is in the first operating position said projection
(21) is inserted into said cut (16) and said upper teeth (17) disengage
fromthe said |ower teeth (18) while when said projection (21) is in the
second operating position said projection (21) is out of said cut (16) and

ol Ui Unet i ongh A OBRNYESART R 1680R S Belsmch ARatERTAdh P o Uomgui e

slope is pguiidedotideivii® Bahid of 1%gi d | ock bar slot (11). 3. A _
mul tifunctional lock according to claim1l1, characterized in that a guide

slope is provided on side wall of said cut (16). 4. A multifunctional |ock
according to claim1, characterized in that two sets of tooth pieces and

lidi ng bl ock ising th th.pi .(4),.the sliding block d
The 1 st of ad rombliarpliook ARt st shispiefzndndf e Butionr « *(5)
for slidi '&gmbbfe_eéfssarfdes‘-}fraﬁ;gltoﬂ)lg@&syco\fﬁﬁriairfghﬁe oo gﬁgeessdzﬁ),cth@gg&hg%mké f) in the

two sets extending from opposite sides of sai eyway (: Into the keyway
(23) respeend vhe first lastic mleitent (Hcare oxmmeltiakly qrevded ng satsl suppprh(3) for

h t i i t t id. t (16 i | ted i it

countor ol gt PR rSRtavE 1ot trestded S Patke b Mol rwa s of
(11). 6. Aeméh&ihgiﬁ'a_ﬁ{ bpdRite siasKoRaRISWAY (17 iﬁtb&héfkek,wa@f@l%ﬁl‘éts}%cﬁi@ﬁ in that
said lock bar (3) is of elongated strip shape. 7. mul tifunctional | ock

according to claiml1, characterized in that said | ock bar (3) has
teeth-like structure (24) on the side facing said tooth pieces (4), said

tooth pi h nl urality of 20 i de t f, wh
the Tock bar (o PuRTyfEnt 8ol dckaPlipt RETRAET. seb e ProR Ay RIGE ™"
structure (2itatedib@psbiti@tiovdtiiclodwikrotattd GoieIh°itoB3e0t Rativleus 8ditl 1ockof

recesses (20) on the said tooth pieces (4).
bar slot (11).

6. A multifunctional lock according to claim 1, characterized in that said lock bar

(3) is of elongated strip shape.

7. A multifunctional lock according to claim 1, characterized in that said lock bar
(3) has teeth-like structure (24) on the side facing said tooth pieces (4), said tooth
pieces (4) has a plurality of recesses (20) on one side thereof, when the lock bar (3) is
in the second operating position, the teeth-like structure (24) on said lock bar (3) is

inserted into the plurality of recesses (20) on the said tooth pieces (4).





