1 A Miltifunctional Lock Technical Field The present utility nodel
relates to a multifunctional |ock, and in particular, to a

mul tifunctional |ock which allows the key to be changed many ti nes.
Background China Patent No. 200320123249.4 di scloses a | ock which
allows the key to be changed, wherein the original key can be

removed at any position of tQPM?iﬂﬁfﬂlﬁ%t naltNeckock core and changed
"by a new key in the unlocked condition, thus ¢ausing a potential

security hazard. Summary of the Invention.lt's the object of the
present utility nodel to provide z@éﬁliﬂ‘f"?lf fldt i onal 1ock which allows
the key to be _changed many tinmes and has no potential security
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provi ded inside the | ock shell, V\:h?' ekn sai,d | ock core includes a
| ock core body rotatable wth sai ¢ %'f?“é‘ﬂel |, a key bar provided
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on said lock shell, .eaqch of said tooth pieces is provided wth a
recess on H?ﬁeéi%l&f%eéh?@%fﬁ- and a plurality of upper teeth extending
downwards on the other side thereof, each of said sliding blocks is
provided with lower teeth exOdFYPRYY efihadueentions st e astic el ement

i s provided between each of said sli di&g bl ocks and its )
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into the the present utility model comprises: a multifunctional lock which includes a Jock 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



recess on each of the tooth pieces, a second elastic elenent is

provi ded between said |ock bar and said support for sliding blocks,
a unit linked to the support for indin% bl ocks is provided on one
side of said support for sliding blocks,“a keyway is provided in the
unit, said S|Idln% bl ocks  at | east artlally extend into said keywa
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on the side fa h'pieces and  said tooth pleces has a
plurality of on_ one side.thereof so .that

T the secHifl Gbds dTg Bodi Reviien b EBehR: caletl bt 876 68 o
| ock bar irglatit€eakE@ck Biis1dthe plurality of recesses on said tooth

pi eces. Wth the application of the technical solution described

above, the prggigqgckl,ga} gcff;ao[%ggglsﬁgf& %@e fol | ow ng advant ages over

the prior art: 1n the soluti th pieces . engage with the

sliding bl ock }r@‘% 1 r t
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potential securi
model has the followmg 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



As an inprovenent of the present utility nodel, two sets of tooth

pi eces and sliding blocks conprising said tooth pieces, sliding

bl ocks and the first elastic elenment are symretrically provided on
sai d support for sliding bl ocks respecti'vely with the sliding blocks
inthe t sets d|n m opposite sides of the said keyway into
t he keywa kaﬁﬁ??ﬁ ?9“’ 1&£a1 the key inserted into the keyway is
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structures On said key bar are inserted into the ura

recesses onapskie of vputite ploskegthiheh atkhpbaai d  key bar is in the second
operating position. In this way, there is a plurality of keys

capabl e of opening a | ock VB¥ibf Besehipiol @y tleDravwdnigef Descri ption of
the Drawings Fig. 1 is the cross-sectional view of the present

utility nodel Figakag tHer@mstdeetidral@iewfoPhé Prasedt-utidity fodel BkérSirbihe line
cross-sectional_view of the present utility nodel in the |ocked
condi ti on; AR 8 Fig. 3is the cross-sectional view of the present utility
nodel taken fromthe line B-Bin Fig. 4, Fig. 4 is the

cross-sect i onbig. v éwthef crobresestiena ntiewt df] ihﬁyprmemtiiity tivslelii dlok detked
condi tion; 5 is the cross-sectional view of the present utility
nodel takeﬁn988ﬁithe line CGCin Fig. 6, Fig. 6 is the
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B-B in Fig. 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. §;

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,



ready for changing; Fig. 7 is the cross-sectional view of the present
utility nodel taken fromthe line D-Din Fig. 8 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 fromgthe, line E-E in, Fi 10; Fig..10 is th _
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condi tion maftgrid he key changing; Fig. 11 is the front view of the
key of the present utility nodel; 4 Fig. 12 is the cross-sectional
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sliding blocks and the support for sliding blocks according to the
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bar and tooth pieces according to the present utility nodel; Fig. 16
i s the frdseordingip 8 praenbpigiinedsikey bar and organi zed tooth pieces
according to the present utility nodel; Fig. 17 is the

cross-sect i onBig. b? Bhofrontideed khecapnenenkesplear anf éoalh giza¢szasdoidingkto the

with the fjrst according to the present utility nodel; Fig. 18 is
the cross-F&¢ ‘i‘%ﬁé}’ﬂ?ﬁgf\’,\, of the I ock core to open the organized | ock

with the secopnd key accerding to.the prese utility nodel ; erein:
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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: 1 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



el astic elenent; 10 indicates a key; 11 indicates a |ock bar slot; 12
indicates a key tooth; 13 indicates a pin slot; 14 indicates an
organi zed | ock bar; 15 indicates organiczed tooth pieces; 16
indicates a cut; 17 indicates upper teet’h; 18 indicates bottom
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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



21 thereon, a cut 16 to receive the said projection 21 is provided on
said |l ock shell 1, when the lock is unlocked said projection 21 has
two operating positions, in the first gperating position of which
said projection 21 is received into said cut 16 and said upper teeth
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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



When the lock core 2 is rotated into a proper position, the
projection 21 on the wunit 8 settles in the cut 16 on the | ock shel
1, as shown in the Fig. 5 and 6. Under the effect of the second
spring body 9, the support 5 for sliding bl ocks pushes the unit 8
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slots 13 on the side. Said key bar 3 can al so be an organi zed 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
organi zed tooth pieces 15 of at |east three recesses 20 on one side,
and when the 7 organized key bar 14 is in the second operating
position the teeth-like structures 24 on said key bar are inserted
into the plurality of recesses 20 on said tooth pieces 4, as



shown in Fig. 15 and 16. Then with such an organi zed key bar 14,
there will be two keys capable of unlocking the lock. Fig. 17
illustrates the case in which the first key wunlocks the organized
key bar 14 when the organi zed key bar is settled in the last two
teeth-like structures 24 of the organized tooth pieces 15. Fig. 18
illustrates the case in which the second key unl ocks the organized

| ock, whenythg;i@r gani zed key bar 14 is settled in the first two
teeth-1i ke structures 24 of the organi zed tooth pieces 15 because
the key tooth of the second key is lower than that of the first key.
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