
1  A Multifunctional Lock Technical Field The present utility model
relates to a multifunctional lock, and in particular, to a
multifunctional lock which allows the key to be changed many times.
Background  China Patent No. 200320123249.4 discloses a lock which
allows the key to be  changed, wherein the original key can be
removed at any position of the rotation of  the lock core and changed
by a new key in the unlocked condition, thus causing a  potential
security hazard. Summary of the Invention It's the object of the
present utility model to provide a multifunctional lock which  allows
the key to be changed many times and has no potential security
hazard. 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 2  provided with a projection thereon, a cut to receive
said projection is provided on said  lock shell, when the lock is
unlocked said projection has two operating positions, in  the first
operating position of which said projection is received into said cut
and said  upper teeth disengage from said lower teeth, in the second
position the said projection  is out of said cut and said upper teeth
engage with said lower teeth. A guide slope is provided on the side
wall of said lock bar slot.  A guide slope is provided on side wall
of said cut. Said cut is located in a position counterclockwise
rotated from 10 to 360  relative to said lock bar slot. Said lock bar
is of elongated strip shape. Said lock bar has teeth-like structure
on the side facing the said tooth pieces and  said tooth pieces has a
plurality of recesses on one side thereof so that when the lock  bar
is in the second operating position, the teeth-like structure on said
lock bar is  received into the plurality of recesses on said tooth
pieces. 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 3  keyway 23 within the unit 8. As another improvement of the
present utility model, there are at least two  teeth-like structures
on the side of said key bar facing the said tooth pieces, said tooth
pieces have at least three recesses on one side, and the teeth-like
structures on said  key bar are inserted into the plurality of
recesses on said tooth pieces when the said  key bar is in the second
operating position. In this way, there is a plurality of keys
capable of opening a lock with such a key bar. Brief Description of
the Drawings Fig. 1 is the cross-sectional view of the present
utility model taken from the line  A-A in Fig. 2; Fig. 2 is the
cross-sectional view of the present utility model in the locked
condition; Fig. 3 is the cross-sectional view of the present utility
model taken from the line  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-C in Fig. 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; 4  Fig. 12 is the cross-sectional
view of the present utility model taken from the line  F-F in Fig.
11; Fig. 13 is the cross-sectional view of the present utility model
taken from the line  G-G in Fig. 14; Fig. 14 is the top view of the
sliding blocks and the support for sliding blocks  according to the
present utility model; Fig. 15 is the front view of the common key
bar and tooth pieces according to the  present utility model; Fig. 16
is the front view of the organized key bar and organized tooth pieces
according to the present utility model; Fig. 17 is the
cross-sectional view of the lock core to open the organized lock
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 5  opened on the said lock shell 1, each
of said tooth pieces 4 is provided with a recess  20 on one side
thereof and a plurality of upper teeth 17 extending downwards on the
other side, each of said sliding blocks 6 is provided with lower
teeth 18 extending  upwards, a first elastic element 7 is provided
between each of said sliding blocks 6  and its corresponding lock
core body 22, said lock bar 3 has two operating positions,  in the
first operating position of which, namely in locked condition, said
lock bar 3 is  received into said lock bar slot 11, and in the second
operating position, namely in  unlocked condition, said lock bar 3 is
out of said lock bar slot 11 and is received into  the recess 20 on
each of the tooth pieces 4, 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 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 is provided with a
projection  



21 thereon, a cut 16 to receive the said projection 21 is provided on
said lock shell 1,  when the lock is unlocked said projection 21 has
two operating positions, in the first  operating position of which
said projection 21 is received into said cut 16 and said  upper teeth
17 disengage 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 6  blocks 6 and
enables the plurality of the toothed sliding blocks 6 to move with
the  plurality of the tooth pieces 4 engaged therewith and stop in a
proper position where  the recess on each of the tooth pieces 4 is
aligned with the key bar 3 to form a recess  body. At this point, the
key bar 3 settles into the said recess body under the effect of
gravity and is contracted when the lock core 2 is rotated. Now the
key bar 3 is in the  second operating position where the lock core 2
can be rotated, that is, being  unlocked. 



When the lock core 2 is rotated into a proper position, the
projection 21 on the  unit 8 settles in the cut 16 on the lock shell
1, as shown in the Fig. 5 and 6. Under the  effect of the second
spring body 9, the support 5 for sliding blocks pushes the unit 8
linked thereto to moves downwards with it together, the sliding
blocks 6 placed on the  support 5 for sliding blocks disengages from
the engaged tooth pieces 4. Here, the  projection 21 on the unit 8 is
in the first operating position. When a new key 10 is  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
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 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 organized key bar 14,
there will be two  keys capable of unlocking the lock. Fig. 17
illustrates the case in which the first key  unlocks the organized
key bar 14 when the organized key bar 14 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 unlocks the organized
lock, when the organized key bar  14 is settled in the first two
teeth-like structures 24 of the organized tooth pieces 15  because
the key tooth of the second key is lower than that of the first key.
Apparently,  several tooth pieces 4 in the plurality of sets of tooth
pieces and sliding blocks can be  changed into organized tooth pieces
15 while the rest of tooth pieces 4 remain  unchanged as desired, so
that some keys are capable of unlocking more locks while  the others
can only unlock less locks. In this way, these locks and keys form an
organized lock system with management relations due to their
different levels. 8  We claim: I. A multifunctional lock, comprising
a lock shell, and a lock core provided  inside the lock shell,
wherein said lock core includes the lock core body rotatable with
respect to said lock shell, a lock bar provided slidably on said lock
core body, a support  for sliding blocks provided slidably on said
lock core body, a plurality of toothed sliding  blocks provided
slidably on said support for sliding blocks, and a plurality of tooth
pieces  provided slidably with respect to the said lock core body, a
lock bar slot to receive the  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, each of said toothed 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, wherein in the
first operating position the lock is locked and said lock bar is
inserted in said lock bar slot  while in the second operating
position the lock is unlocked and said lock bar disengages  from said
lock bar slot and is inserted in the recess on each of the tooth
pieces, and  



wherein 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  the said support for
sliding blocks, a keyway is provided in the unit, said sliding blocks
at  least partially extends into said keyway, said unit has a
projection thereon, a cut to  receive said projection is provided on
said lock shell, when said lock is unlocked said  projection has two
operating positions, wherein when said projection is in the first
operating position said projection is inserted into said cut and said
upper teeth disengage  from the said lower teeth while when said
projection is in the second operating position  said projection is
out of said cut and said upper teeth engage with the said lower
teeth. 2. A multifunctional lock according to claim 1, wherein a
guide slope is  provided on a side wall of said lock bar slot. 3. A
multifunctional lock according to claim 1, wherein a guide slope is
provided on a side wall of said curt. 9  4. A multifunctional lock
according to claim 1, wherein two sets of tooth pieces and sliding
blocks comprising the tooth pieces, the sliding blocks and the first
elastic element are symmetrically provided on said support for
sliding blocks respectively  with the toothed sliding blocks in the
two sets extending from opposite sides of said  keyway into the
keyway respectively. 5. A multifunctional lock according to claim 1,
wherein said cut is located in  a position counterclockwise rotated
relative to said lock bar slot. 6. A multifunctional lock according
to claim I, wherein said lock bar is of  elongated strip shape. 7. A
multifunctional lock according to claim 1, wherein said lock bar has
teeth-like structure on the side facing said tooth pieces, said tooth
pieces has a plurality of  recesses on one side thereof, when the
lock bar is in the second operating position, the  teeth-like
structure on said lock bar is inserted into the plurality of recesses
on the said  tooth pieces. 


