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Method for Mutually Controlling and Unlocking a Dual Plug in a Lock and a
Lock with a Dual Plug

Technical Field

[0001] The present invention relates to a lock with dual plug, particularly to method
for mutually controlling and unlocking a dual plug in a lock and a lock with a dual

plug.
BACKGROUND

[0002] Pin tumbler locks are most widely used in the various locks that are recently
available. The pin tumbler locks have many shortcomings in practical use as they are
easily unlocked by specialized key picking devices. The unlocking methods are
simple: a person uses a steel hook to stir the pins between the lock body and the plug
to the coupling surface between the plug and the lock body one by one, and then
rotates the plug to unlock the lock. A key with tinfoil can also be used to insert into
the lock hole, after shaking, the tinfoil is printed by the pins to make the pin drop to
the coupling surface of the plug and the lock body, and the spindle can be rotated to
unlock the lock. Another method is to shock or stir the pins back and forth by a
toothed device. Some illegal lock picking person uses flipping device to rotate the
spindle with force to unlock the lock. Evidently, there are many methods to unlock a
pin tumbler lock by techniques or by brute force. The traditional pin tumbler locks
have many shortcomings, resulting in low security and frequent theft cases. To
improve the security, existing technology uses a lock with dual spindle, for example,
those disclosed in the Chinese patents publications CN203925006U, CN203603627U
and CN203769466U. However, these dual-spindle locks have their two spindles
arranged side by side, the locks are unlocked by two keys. The locks are still easily
unlocked by techniques or by brute force.

Summary of the invention

[0003] To overcome the disadvantages of the existing known technology, the present
invention is provided with method for mutually controlling and unlocking a dual plug
in a lock and a lock with dual plug, in which two plugs are mutually controlled. The
present invention greatly increases the difficulty of unlocking a lock by techniques or
by brute force, also greatly increases the lock security.

[0004] The technical solution of the present invention is that:
[0005] Method for mutually controlling and unlocking dual plug of a lock, wherein
comprising the steps:

[0006] first unlocking the code of the first plug, the first plug restricts the unlocking
of the second plug and the second plug restricts the rotating of the first plug before the
code of the first plug is unlocked;

[0007] after the code of the first plug is unlocked, the first plug moves to a second
position from a first position by a preset position difference, the first plug is unable to
rotate during the moving;
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[0008] after the first plug translates to the second position, the first plug releases its
restriction on the second plug, the second plug still restricts the rotating of the first

plug;
[0009] then unlocking the code of the second plug, the first plug and the second plug

are able to rotate synchronously so as to unlock the lock after the code of the second
plug is unlocked.

[0010] In another preferred embodiment, during the first plug moving from the first
position to the second position, an entrance of the second plug for an unlock device to
insert is gradually closed partially or completely.

[0011] In another preferred embodiment, the first plug and the second plug are
unlocked by the same unlock device using different areas.

[0012] In another preferred embodiment, when the first plug translates to the second
position and the first plug releases its restriction on the second plug, the valid unlock
device unlocks the second plug.

[0013] In another preferred embodiment, the first plug is still unable to rotate after
the code of the first plug is unlocked; further comprising that the first plug restricts its
rotating, only if the first plug translates to the second position, the first plug releases
the self rotating restrict.

[0014] In another preferred embodiment, an action part of the first plug is associated
to the code of the second plug to make the first plug restrict the unlocking of the
second plug; before the first plug moves, the plug is unable to be unlocked by a valid
unlock device; after the first plug translates to the second position, the action part of
the first plug releases the locking to the second plug, making the code of the second
plug can be unlocked by a valid unlock device.

[0015] In another preferred embodiment, the rotation of the second plug is
associated to the rotation of the first plug to make the second plug restrict the rotating
of the first plug; if the second plug is unable to rotate, the first plug is also unable to
rotate independently.

[0016] In another preferred embodiment, when the first plug translates to the second
position, the first plug makes an entrance of the second plug for a unlock device to
insert gradually partially closed or completely closed; to achieve this object, the
action part of the first plug is associated to the second plug; before the first plug
moves, the first plug does not act on the second plug; after the first plug translates to
the second position, the second plug is influenced by the action part of the first plug,
making an entrance of the second plug for a unlock device to insert gradually partially
closed or completely closed.

[0017] A lock with dual mutually control spindles, comprising a lock head and a key;
the lock head comprises a lock body, a first plug and a second plug; the first and
second plugs are rotatably assembled in the lock body; a first lock mechanism and a
second lock mechanism, which can be unlocked by the key, are respectively
assembled between the first plug, the second plug and the lock body so as to restrict
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the first plug and the second plug to rotate in relation to the lock body; wherein the
first plug and the second plug are mutually controllable connected; the first plug is
disposed with a control mechanism to control the second plug, the first plug is
disposed with a preset position difference; before the first plug translates to its
position, the second lock mechanism is unable to be unlocked; when the key is
inserted to the key hole, the key first unlocks the first lock mechanism, then the key
pushes the first plug to move to a second position from a first position according to
the preset position difference; when the first plug translates to the second position, the
control mechanism releases its control to the second lock mechanism, making the key
able to unlock the second lock mechanism; the first plug and the second plug rotate
synchronously by the driving of the key to unlock the lock.

[0018] In another preferred embodiment, the first plug and the second spindle are
located front to back, the first plug is a rear plug and the second plug is a front plug;
the first lock mechanism and the second lock mechanism are respectively a rear lock
mechanism and a front lock mechanism; the front plug and the rear plug are rotatably
assembled in the lock body; the front lock mechanism and the rear lock mechanism,
which can be unlocked by the key, are respectively between the front and rear plug
and the lock body to restrict the front and rear plug to rotate in relation to the lock
body; the front plug and the rear plug are mutually controllably connected; the rear
plug is further assembled with the control mechanism to control the front lock
mechanism; before the rear plug translates to its position, the front lock mechanism
can not be unlocked; when the key is inserted to the key hole, the key unlocks the rear
lock mechanism first, and then pushes the rear plug to move backwardly to the second
position, the control mechanism releases its control to the front lock mechanism,
making the key able to unlock the front lock mechanism; the front and rear plug rotate
synchronously by the driving of the key to unlock the lock.

[0019] In another preferred embodiment, the first plug and the second plug are half
cylinder structural, the first plug is a lower plug, the second plug is an upper plug, the
first and second lock mechanism are respectively an upper lock mechanism and a
lower lock mechanism; the key is disposed with an upper key slot and a lower key slot
to unlock the upper and lower lock mechanism; when the key is inserted to the key
hole, the lower key slot unlocks the lower lock mechanism first, the key then pushes
the lower key spindle to move backwardly axially to the second position, the control
mechanism releases its control to the upper lock mechanism, making the upper key
slot able to unlock the upper lock mechanism; the upper and lower plug rotate
synchronously by the driving of the key to unlock the lock.

[0020] In another preferred embodiment, the first plug and the second plug are
arranged inside and outside, the first plug is an inner plug, the second plug is an outer
plug, the first and second lock mechanism are respectively an inner lock mechanism
and an outer lock mechanism; the outer plug is rotatably assembled in the lock body,
the outer lock mechanism, which can be unlocked by the key, is assembled between
the outer plug and the lock body to restrict the outer plug to rotate in relation to the
lock body; the inner plug is rotatably assembled in the outer plug, the inner lock
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mechanism, which can be unlocked by the key, is assembled between the inner plug
and the lock body to restrict the inner plug to rotate in relation to the lock body; the
inner and outer plug are mutually controllably connected; the inner plug is assembled
with the control mechanism to control the outer lock mechanism; before the inner
plug rotates to the second position, the outer lock mechanism can not be unlocked;
when the key is inserted to the key hole, the key unlocks the inner lock mechanism
first, then pushes the inner plug to rotate; when the inner plug rotates to the second
position, the control mechanism releases its control to the outer lock mechanism,
making the key able to unlock the outer lock mechanism; the inner and outer plug
rotate synchronously by the driving of the key to unlock the lock.

[0021] In another preferred embodiment, further comprising a gate disposed at the
front of the key hole, the gate is linked to the first plug; the gate makes the key hole
closed during the first plug moving from the first position to the second position by
the preset position difference.

[0022] In another preferred embodiment, the gate comprises a upper gate at the
upper side of the front portion of the key hole and a lower gate at the lower side of the
front portion of the key hole, the first plug is linked to the upper and lower gate by a
linkage part, when the first plug translates to the second position from the first
position by the preset position difference, the upper and lower gate respectively move
in the gate closing direction until the key hole is closed.

[0023] In another preferred embodiment, the linkage part comprises an upper gate
push rode and the lower gate push rod arranged in the axis of the key hole, the upper
and lower gate push rod and the upper and lower gate respectively are coupled by
incline surface.

[0024] In another preferred embodiment, further comprising a delayer assembled
between the lock body and the control mechanism; when the first plug translates to
the position in the position difference direction, the control mechanism pushes the
delayer to make the delayer compressed to store energy; when the first plug and the
second plug rotate synchronously, the delayer doesn’t releases the energy to push the
control mechanism to return back; if the first plug and the second plug do not rotate,
the delayer releases energy to push the control mechanism to return to the position to
control the second lock mechanism after a preset period.

[0025] In another preferred embodiment, the delayer is selected from hydraulic
delayer, mechanical friction delayer, clock delayer or damping delayer;

[0026] the hydraulic delayer compromises a main body, a piston, an inner tube, a
spring and a spindle; the inner tube is fixed in the main body; an oil cavity is formed
between the inner tube and the main body; the piston is slidably assembled in the
inner tube by the spring; an inner tube cavity disposed between the piston and the
inner tube is connected to a damping hole of the oil cavity; one end of the spindle is
fixed to the piston, the other end is connected to the control mechanism; the inner tube
further comprises a check valve to achieve quick oil discharging from the inner tube
cavity to the oil cavity;



10

15

20

25

30

35

40

[0027] the mechanical friction delayer compromises a push rod, a transition block a
fixation base and a compressed spring; the push rod, the transition block and the
compressed spring are slidably assembled in the inner chamber of the fixation base; a
boss of the push rod is slidably assembled in a slide rail of the fixation base; a rear
end of the compressed spring abuts against the inner wall of the rear end of the
fixation base, the front end abuts against the end of the inner hole of the rear end of
the transition block; the front end of the transition block is movably assembled to the
end of the inner hole of the rear end of the push rod; the boss of the transition block is
coupled to the slide rail of the fixation base; the front end of the push rod is connected
to the control mechanism; the push rod is pushed to drive the transition block to move
backwardly and the compressed spring is compressed to store energy; when the
transition block drops out of the slide rail of the fixation base, the incline surface of
the transition block is coupled to the incline surface of the push rod and the incline
surface of the fixation base, resulting in rotating a certain angle; the rotation speed of
the transition block is controllable by the inclination of the incline surface of the
transition block, the push rod and fixation base and the friction coefficient, the
transition block thus delays;

[0028] the clock delayer comprises a rack, a reducing mechanism, an escape
mechanism, a shock mechanism, an energy storing mechanism and a unidirectional
transmission mechanism; one end of the rack is connected to the control mechanism,
the rack is coupled to the reducing mechanism; the reducing mechanism is linked to
the escape mechanism; the energy mechanism is linked to the escape mechanism; the
unidirectional transmission mechanism is assembled between the escape mechanism
and the reducing mechanism; the escape mechanism is coupled to the shock
mechanism;

[0029] the damping delayer comprises a rack, a damping gear, a compressed spring
and a damper; one end of the rack is connected to the control mechanism; the
compressed spring abuts against the other end of the rack; the teeth of the rack is
coupled to the damping gear; the damper comprises a damping valve spindle and a
housing, the valve spindle is assembled in the housing and is coaxially connected to
the damping gear.

[0030] In another preferred embodiment, the second lock mechanism is a pin
mechanism; the pin mechanism is assembled radically between the second plug and
the lock body to restrict the rotating of the second plug; the second plug further
comprises a push rod slide groove axially arranged, the slide groove is connected to
the pin hole of the pin mechanism; the pin push rod of the control mechanism is
assembled in the push rod slide groove of the second plug to control the pins of the
pin mechanism, one end of the pin push rod of the control mechanism is linked to the
second plug.

[0031] In another preferred embodiment, the pin push rod is disposed with a sloping
slide groove, pins of the pin mechanism are disposed with a protruding portion
coupled to the sloping slide groove of the pin push rod; when the pin push rod of the
control mechanism moves in the horizontal direction, the pins move up and down by
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the coupling of the sloping slide groove of the pin push rod and the protruding portion
of the pins, making the pin switched between a position the key can not unlock and a
position the key can unlock.

[0032] In another preferred embodiment, the end of the pin push rod of the control
mechanism is disposed with a lock groove, the first plug is disposed with a lock block
fixing groove, one lock block is connected between the lock groove of the pin push
rod of the control mechanism and the lock block fixing groove of the first plug to
make the end of the pin push rod of the control mechanism linked to the first plug;
when the first plug moves in the position difference direction, the first plug drives the
pin push rode of the control mechanism axially through the lock block.

[0033] In another preferred embodiment, the second plug is further disposed with a
protruding portion, which is disposed between the lock block fixing groove of the first
plug and the lock groove of the pin push rod of the control mechanism; the protruding
portion of the second plug is disposed with a lock block slide groove, the lock block
passes through the lock block slide groove of the protruding portion of the second
plug and is coupled between the lock groove of the pin push rod of the control
mechanism and the lock block fixing groove of the first plug; when the first plug
drives the pin push rod of the control mechanism to move axially by the lock block,
the lock block moves axially in the lock block slide groove of the protruding portion
of the second plug.

[0034] In another preferred embodiment, the lock block slide groove of the
protruding portion of the second plug is disposed with a sloping slide groove, to
which the lock block is coupled to make the lock block move axially in the lock block
slide groove of the second plug and further move radically; when the second plug
translates to its position in the position difference direction, the lock block escapes out
of the lock groove of the pin push rod of the control mechanism.

[0035] In another preferred embodiment,.at the same time, the bottom end of the
lock block is disposed with a spring, two sides of the lock block are disposed with a
wing, the sloping slide groove of the second plug is faced down, the lock block is
assembled in the lock block fixing groove of the first plug through the spring; the
wings of the lock block abuts against the sloping slide groove of the lock block slide
groove of the second plug.

[0036] In another preferred embodiment, the upper lock mechanism between the
upper plug and the lock body is a blade mechanism, the blade mechanism comprises a
tumbler radically assembled between the upper plug and the lock body to restrict the
rotating of the upper plug and a blade components assembled in the upper plug and
linked to the tumbler; the upper plug is further disposed with a push rod slide groove
axially arranged and connected to the tumbler; the control mechanism comprises a
tumbler push rod, which is assembled to the push rod slide groove of the upper plug
to control the tumbler of the blade mechanism, the rear end of the tumbler push rod of
the control mechanism is linked to the lower plug.

[0037] In another preferred embodiment, the tumbler push rod of the control
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mechanism is disposed with a slide groove axially movable in relation to the tumbler;
the slide groove of the tumbler push rod of the control mechanism is disposed with an
inline surface; the tumbler is disposed with a protruding portion; the incline surface of
the tumbler push rod of the control mechanism is faced up and is coupled to the
protruding portion of the tumbler so as to restrict the tumbler to fall down radically
before the tumbler push rod of the control mechanism moves backwardly to the
position.

[0038] In another preferred embodiment, the rear end of the tumbler push rod of
the control mechanism is disposed with a lock groove, the lower plug is disposed with
a lock block fixing groove, a lock block is connected between the lock groove of the
tumbler push rod of the control mechanism and the lock block fixing groove of the
lower plug to make the rear end of the tumbler push rod of the control mechanism
linked to the lower plug; when the lower plug moves axially, the lower plug drives the
tumbler push rod of the control mechanism to move axially by the lock block.

[0039] In another preferred embodiment, the groove bottom of the push rod slide
groove of the upper plug is further disposed with a lock block slide groove in the axial
direction; the lock block slide groove of the upper plug is disposed between the lock
block fixing groove of the lower plug and the lock groove of the tumbler push rod of
the control mechanism; the lock block passes through the lock block slide groove of
the upper plug and is coupled between the lock groove of the tumbler push rod of the
control mechanism and the lock block fixing groove of the lower plug; when the
lower plug drives the tumbler push rod of the control mechanism to move axially by
the lower plug, the lock block moves axially in the lock block slide groove of the
upper plug.

[0040] In another preferred embodiment, the lock block slide groove of the upper
plug is disposed with a sloping slide groove, to which the lock block is coupled to
make the lock block move axially in the lock block slide groove of the upper plug and
further move radically; when the lower plug translates to its position in the position
difference direction, the lock block escapes out of the lock groove of the tumbler push
rod of the control mechanism

[0041] In another preferred embodiment, the bottom end of the lock block is
disposed with a spring, two sides of the lock block are disposed with a wing, the
sloping slide groove of the upper plug is faced down, the lock block is assembled in
the lock block fixing groove of the lower plug through the spring; the wings of the
lock block abuts against the sloping slide groove of the lock block slide groove of the
upper plug.

[0042] In another preferred embodiment, the outer lock mechanism between the
outer plug and the lock body is a pin mechanism; the pin mechanism is assembled
radically between the outer plug and the lock body to restrict the rotating of the outer
plug; the outer plug is further disposed with a push rod slide groove axially arranged
and connected to the pin hole of the pin mechanism; the control mechanism comprises
a pin push rod and a spring bolt slide block, the pin push rod of the control
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mechanism is assembled in the push rod slide groove of the outer plug and controls
the pins of the pin mechanism; the rear end of the pin push rod of the control
mechanism is linked to the spring bolt slide block; the spring bolt slide block is
assembled to the rear portion of the outer plug.

[0043] In another preferred embodiment, the front end face of the spring bolt slide
block of the control mechanism is disposed with an incline surface; the inner plug is
disposed with a protruding portion protruding axially; the incline surface of the spring
bolt slide block of the control mechanism is coupled to the protruding portion of the
inner plug, making that when the inner plug is rotated, the spring bolt slide block
moves a position axially accordingly so as to drive the pin push rod of the control
mechanism to move axially.

[0044] In another preferred embodiment, the first plug and the second plug are
arrange front and back, the first plug is a rear plug, the second plug is a front plug; the
first lock mechanism is a rear lock mechanism, and the second lock mechanism is a
front lock mechanism; the front lock mechanism is a blade mechanism, the blade
mechanism comprises a tumbler and at least a blade coupled to the bottom portion of
the tumbler; the blade is disposed with a key groove and at least a trap groove; the
rear plug is further assembled with a control mechanism to control the tumbler; before
the rear plug translates to its position, the tumbler can not fall down; when the key is
inserted to the key hole, the key unlocks the rear lock mechanism first, then the key
pushes the rear plug to move axially backwardly to its position to make the tumbler
fall down; when the tumbler drops to the key groove of the blade, the front lock
mechanism unlocks, the front and rear plug rotate synchronously by the key to unlock
the lock; when the tumbler drops to the trap groove of the blade, the front lock
mechanism can not unlock and the blade can not move.

[0045] In another preferred embodiment, the control mechanism comprises the
tumbler push rod and a coupling mechanism disposed between the tumbler push rod
and the tumbler; the front plug is disposed with a push rod groove arranged axially;
the push rod groove of the front plug is connected to a tumbler groove, which is used
to assemble the tumbler, of the front plug; the tumbler push rod of the control
mechanism is slidably assembled in the push rod groove of the front plug and is
coupled to the tumbler; the rear end of the tumbler push rod of the control mechanism
is linked to the rear plug; when the rear lock mechanism does not unlock, the tumbler
push rod of the control mechanism can not move; before the tumbler push rod of the
control mechanism translates to its position, the tumbler can not fall down.

[0046] In another preferred embodiment, the coupling mechanism between the
tumbler push rod and the tumbler comprises:

[0047] aslide groove disposed at the tumbler push rod of the control mechanism, the
tumbler is slidably coupled to the slide groove of the tumbler push rod, the tumbler
push rod of the control mechanism and the tumbler can move in cross way;

[0048] araised column disposed at the tumbler and an incline surface disposed at the
slide groove of the tumbler push rod of the control mechanism, and a clip coupled to
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the incline surface and arranged in the horizontal direction; the bottom section of the
incline surface of the slide groove of the tumbler push rod of the control mechanism is
disposed with a raised column; one end of the clip is fixed to the raised column of the
bottom section of the incline surface of the slide groove of the tumbler push rod of the
control mechanism, the other end is freely put on the top portion of the incline surface
of the slide groove of the tumbler push rod of the control mechanism.

[0049] In another preferred embodiment, the sum of the raising size of the raised
column of the tumbler and the width of the raised column of the incline surface of the
slide groove of the tumbler push rod of the control mechanism is not larger than the
width of the incline surface of the slide groove of the tumbler push rod of the control
mechanism; the width of the clip is equal to the width of the incline surface of the
tumbler push rod of the control mechanism.

[0050] In another preferred embodiment, before the tumbler push rod of the control
mechanism moves backwardly to its position, the raised column of the tumbler is
restricted by the clip to make the tumbler unable to fall down; when the tumbler push
rod of the control mechanism translates to its position, the raised column of the
tumbler escapes the restrict of the clip to make the tumbler fall down; when the
tumbler push rod of the control mechanism moves forthwardly, the raised column of
the tumbler moves upwardly along the incline surface of the slide groove of the
tumbler push rod of the control mechanism; when the tumbler push rod of the control
mechanism moves forthwardly to its position, the raised column of the tumbler pushes
the free end of the clip away and resets to the upper end of the clip.

[0051] In another preferred embodiment, the top portion of the tumbler is assembled
with a press block, the top portion of the press block is assembled with a spring, the
spring abuts between the top portion of the press block and the lock body.

[0052] In another preferred embodiment, the section of the key groove and the trap
groove are rectangle, circle or trapezoid shaped.

[0053] Compared to the existing known technology, the technical solution of the
present invention has following advantages:

[0054] 1. Two plugs are mutually controlled; the first plug restricts the unlocking of
the second plug before the code of the first plug is unlocked; after the first plug is
unlocked, the first plug can move but not rotate; when the first plug translates to its
position, the first plug releases its restrict to the second plug, but the second plug still
restricts the rotating of the first plug; after the second plug is unlocked, the first plug
and the second plug can rotate synchronously to unlock the lock. This greatly
increases the difficulty of unlocking a lock by techniques or by brute force, also
greatly increases the lock security.

[0055] 2. During the first plug translates to its position, the first plug makes an
entrance of the second plug for an unlock device to insert is gradually partially closed
or completely closed. The method and the structure ensure that the difficulty of the
second plug to be unlocked is greatly increased after the first plug is unlocked.
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[0056] 3. A delayer is Luther provided between the lock body and the control
mechanism; when the first plug translates to its position in the position difference
direction, the control mechanism pushes the delayer to make the delayer compressed
to store energy; when the first plug and the second plug rotate synchronously, the
delayer does not releases energy and does not push the control mechanism to return; if
the first plug and the second plug do not rotate, the delayer can releases energy and
pushes the control mechanism to return to the position to control the second lock
mechanism in a preset period. The present invention applies delay controlling, greatly
increasing the lock security.

[0057] 4. The present invention applies a new idea and a new method by changing
position difference to time difference, which is new in the lock industry and has a
leading position in the technology. The second plug can be unlocked only if the first
plug translates to its position (the position difference), and the moving of the first plug
needs time (time difference); in this time period, there are a plurality of restrict
conditions; in detailed, at the time the first plug pushes in, the gate of the entrance of
the key hole is gradually closed, the delayer stores energy, the second plug can be
unlocked after the first plug pushes to its position, at this time, the gate is partially
closed or completely closed, providing no passage for a person to stir the lock; at the
same time, the delayer starts, the unlocking period is restricted to the time the delayer
sets; if the time is out, the delayer releases energy, making the second plug reset to
invalid unlocking state. Therefore, the present invention presents technical unlocking
by the time-space conversion, thus greatly increasing the lock security.

Brief description of the drawings

[0058] The present invention will be further described with the drawings and
embodiments; but it should be noted that, the scope of the present invention claims is
not restricted to the embodiments.

[0059] FIG. 1 illustrates a schematic diagram of a lock using the method for the
present invention of a first embodiment.

[0060] FIG. 2 illustrates a schematic and exploded diagram of a lock with dual plug
of a second embodiment.

[0061] FIG. 3 illustrates a schematic and exploded diagram of the lock of the second
embodiment in another view angle.

[0062] FIG. 4 illustrates a schematic diagram of a front plug of the lock of the
second embodiment.

[0063] FIG. 5 illustrates a schematic diagram of the front plug of the lock of the
second embodiment in another view angle.

[0064] FIG. 6 illustrates a schematic diagram of a control mechanism and a font lock
mechanism of the lock of the second embodiment.

[0065] FIG. 7 illustrates a schematic diagram of the control mechanism and the font
lock mechanism of the lock of the second embodiment in another view angle.

10
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[0066] FIG. 8 illustrates a schematic diagram of a delayer of the lock of the second
embodiment.

[0067] FIG. 9 illustrates a schematic diagram of the lock of the second embodiment
before a key is pushed in.

[0068] FIG. 10 illustrates a schematic diagram of the lock of the second embodiment
that the rear plug does not move after the key is pushed in.

[0069] FIG. 11 illustrates a schematic diagram of the lock of the second embodiment
that the rear plug moves in a first step after the key is pushed in.

[0070] FIG. 12 illustrates a schematic diagram of the lock of the second embodiment
that the rear plug moves in a second step after the key is pushed in.

[0071] FIG. 13 illustrates a schematic diagram of the lock of the second embodiment
that the rear plug moves in a third step after the key is pushed in.

[0072] FIG. 14 illustrates a schematic diagram of the lock of the second embodiment
that the rear plug translates to its position after the key is pushed in.

[0073] FIG. 15 illustrates a schematic diagram of the lock of the second embodiment
that the rear plug translates to its position after the key is pushed in, and the two plugs
do not rotate and the delayer starts to work.

[0074] FIG. 16 illustrates a schematic diagram of the lock of the second embodiment
that the delayer is pushed to its position.

[0075] FIG. 17 illustrates a schematic diagram of the lock of the second embodiment
that the rear plug moves in a first step.

[0076] FIG. 18 illustrates a schematic diagram of the lock of the second embodiment
that the rear plug moves in a second step.

[0077] FIG. 19 illustrates a schematic diagram of the lock of the second embodiment
that the rear plug moves in a third step.

[0078] FIG. 20 illustrates a schematic diagram of the lock of the second embodiment
that the rear plug returns to the initial position.

[0079] FIG. 21 illustrates a schematic and exploded diagram of a lock with dual plug
in a third embodiment of the present invention.

[0080] FIG. 22 illustrates a sectional diagram of the lock of the third embodiment.
[0081] FIG. 23 illustrates an enlargement diagram of A of FIG. 22.
[0082] FIG. 24 illustrates an enlargement diagram of B of FIG. 22.
[0083] FIG. 25 illustrates an enlargement diagram of C of FIG. 22.

[0084] FIG. 26 illustrates a schematic diagram of the lock of the third embodiment
before a key inserts in.

[0085] FIG. 27 illustrates a schematic diagram of the lock of the third embodiment
that the lower plug does not move after the key inserts in.

11
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[0086] FIG. 28 illustrates a schematic diagram of the lock of the third embodiment
that the lower plug does not move to its position after the key inserts in.

[0087] FIG. 29 illustrates a schematic diagram of the lock of the third embodiment
that the lower plug translates to its position after the key inserts in.

[0088] FIG. 30 illustrates a schematic diagram of the lock of the third embodiment
that the lower plug translates to its position after the key inserts in, and the rear plug
does not rotate and the delayer starts to work.

[0089] FIG. 31 illustrates a schematic diagram of the lock of the third embodiment
that the delayer pushes in to its position.

[0090] FIG. 32 illustrates a schematic diagram of the lock of the third embodiment
that the lower plug is being reset.

[0091] FIG. 33 illustrates a schematic diagram of the lock of the third embodiment
that the lower plug resets to its position.

[0092] FIG. 34 illustrates a schematic and exploded diagram of the lock with dual
plug of a fourth embodiment of the present invention.

[0093] FIG. 35 illustrates a sectional diagram of the lock of the fourth embodiment.
[0094] FIG. 36 illustrates an enlargement diagram of D of FIG. 35.
[0095] FIG. 37 illustrates a sectional diagram of E-E line of FIG. 35.

[0096] FIG. 38 illustrates a schematic diagram of the lock of the Fourth embodiment
before the key inserts in.

[0097] FIG. 39 illustrates a sectional diagram of F-F line of FIG. 38.

[0098] FIG. 40 illustrates a schematic diagram of the lock of the fourth embodiment
that the lower plug does not move after the lock inserts in.

[0099] FIG. 41 illustrates a sectional diagram of G-G line of FIG. 40.

[00100] FIG. 42 illustrates a schematic diagram of the lock of the fourth embodiment
that the lower plug does not move to its position after the lock inserts in.

[00101] FIG. 43 illustrates a sectional diagram of H-H line of FIG. 42.

[00102] FIG. 44 illustrates a schematic diagram of the lock of the fourth embodiment
that the lower plug translates to its position after the lock inserts in.

[00103] FIG. 45 illustrates a sectional diagram of I-1 line of FIG. 44.

[00104] FIG. 46 a schematic diagram of the lock of the fourth embodiment that the
lower plug translates to its position after the lock inserts in and the rear plug does not
move and the delayer starts to work.

[00105] FIG. 47 illustrates a sectional diagram of J-J line of FIG. 46.

[00106] FIG. 48 illustrates a schematic diagram of the lock of the fourth embodiment
that the delayer pushes in to its position.
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[00107] FIG. 49 illustrates a sectional diagram of K-K line of FIG. 48.

[00108] FIG. 50 illustrates a schematic diagram of the lock of the fourth embodiment
that the lower plug is being reset.

[00109] FIG. 51 illustrates a sectional diagram of L-L line of FIG. 50.

[00110] FIG. 52 illustrates a schematic diagram of the lock of the fourth embodiment
that the lower plug is reset to its position.

[00111] FIG. 53 illustrates a sectional diagram of M-M line of FIG. 52.

[00112] FIG. 54 illustrates a schematic and exploded diagram of a lock of a fifth
embodiment of the present invention.

[00113] FIG. 55 illustrates a schematic and exploded diagram of the lock of the fifth
embodiment of the present invention in another view angle.

[00114] FIG. 56 illustrates a partial enlargement diagram of S1 of FIG. 55.

[00115] FIG. 57 illustrates a schematic diagram of the lock of the fifth embodiment
that the inner plug does not rotate after the key inserts in.

[00116] FIG. 58 illustrates a sectional diagram of the lock of the fifth embodiment
that the inner plug does not rotate after the key inserts in.

[00117] FIG. 59 illustrates a schematic diagram of FIG. 58 in S2 direction.
[00118] FIG. 60 illustrates a sectional diagram of S3-S3 line of FIG. 58.

[00119] FIG. 61 illustrates a schematic diagram of the inner plug and the spring bolt
slide block of the lock of the fifth embodiment that the inner plug does not rotate after
the key inserts in.

[00120] FIG. 62 illustrates a schematic diagram of the lock of the fifth embodiment
that the inner plug rotates an angle but not to its position after the key inserts in.

[00121] FIG. 63 illustrates a sectional diagram of the lock of the fifth embodiment
that the inner plug rotates an angle but not to its position after the key inserts in.

[00122] FIG. 64 illustrates a schematic diagram of FIG. 63 in S4 direction.
[00123] FIG. 65 illustrates a sectional diagram of S5-S5 line of FIG. 63.

[00124] FIG. 66 illustrates a schematic diagram of the inner plug and the spring bolt
slide block of the lock of the fifth embodiment that the inner plug rotates an angle but
not to its position after the key inserts in.

[00125] FIG. 67 illustrates a schematic diagram of the lock of the fifth embodiment
that the inner plug rotates to its position after the key inserts in and the outer lock
mechanism does not unlock.

[00126] FIG. 68 illustrates a sectional diagram of the lock of the fifth embodiment
that the inner plug rotates to its position after the key inserts in and the outer lock
mechanism does not unlock.

[00127] FIG. 69 illustrates a schematic diagram of FIG. 68 in S6 direction.
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[00128] FIG. 70 illustrates a sectional diagram of S7-S7 line of FIG. 68.

[00129] FIG. 71 illustrates a schematic diagram of the inner plug and the spring bolt
slide block of the lock of the fifth embodiment that the inner plug rotates to its
position after the key inserts in, and the outer lock mechanism does not unlock.

[00130] FIG. 72 illustrates a schematic diagram of the lock of the fifth embodiment
that the inner plug rotates an angle to its position after the key inserts in, and the outer
lock mechanism unlocks.

[00131] FIG. 73 illustrates a sectional diagram of the lock of the fifth embodiment
that the inner plug rotates an angle to its position after the key inserts in, and the outer
lock mechanism unlocks.

[00132] FIG. 74 illustrates a schematic and exploded diagram of a lock with dual plug
of a sixth embodiment of the present invention.

[00133] FIG. 75 illustrates a schematic diagram of the lock of the sixth embodiment
before a key inserts in.

[00134] FIG. 76 illustrates a sectional diagram of R1-R1 line of FIG. 75.
[00135] FIG. 77 illustrates a sectional diagram of R2-R2 line of FIG. 75.
[00136] FIG. 78 illustrates an enlargement diagram of R3 of FIG. 75.

[00137] FIG. 79 illustrates a schematic diagram of a tumbler, a push rod and a front
plug of the lock of the sixth embodiment before the key inserts in.

[00138] FIG. 80 illustrates a schematic diagram of the lock of the sixth embodiment
that the rear plug does not push in after the key inserts in.

[00139] FIG. 81 illustrates a sectional diagram of R4-R4 line of FIG. 80.

[00140] FIG. 82 illustrates a schematic diagram of the tumbler, the push rod and the
front plug of the lock of the sixth embodiment that the rear plug does not push in after
the key inserts in.

[00141] FIG. 83 illustrates a schematic diagram of the tumbler, the push rod and the
front plug of the lock of the sixth embodiment that the rear plug does not push in after
the key inserts in in another view angle.

[00142] FIG. 84 illustrates a schematic diagram of the lock of the sixth embodiment
that the rear plug does not push to its position after the key inserts in.

[00143] FIG. 85 illustrates a schematic diagram of R5-R5 line of FIG. 84.

[00144] FIG. 86 illustrates a schematic diagram of the tumbler, the push rod and the
front plug of the lock of the sixth embodiment that the rear plug does not push to its
position after the key inserts in.

[00145] FIG. 87 illustrates a schematic diagram of the lock of the sixth embodiment at
the moment that the rear plug pushes to its position after the key insert in, and the
tumbler doesn’t fall down.
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[00146] FIG. 88 illustrates a sectional diagram of R6-R6 line of FIG. 87.

[00147] FIG. 89 illustrates a schematic diagram of the tumbler, the push rod and the
front plug of the lock of the sixth embodiment at the moment that the rear plug pushes
to its position after the key insert in, and the tumbler doesn’t fall down.

[00148] FIG. 90 illustrates a schematic diagram of the tumbler, the push rod and the
front plug of the lock of the sixth embodiment at the moment that the rear plug pushes
to its position after the key insert in, and the tumbler drops down.

[00149] FIG. 91 illustrates a sectional diagram of R7-R7 of FIG. 90.

[00150] FIG. 92 illustrates a schematic diagram of the tumbler, the push rod and the
front plug of the lock of the sixth embodiment at the moment that the rear plug pushes
to its position after the key insert in, and the tumbler drops down.

[00151] FIG. 93 illustrates a schematic diagram of the code of the sixth embodiment
that the key returns to the first step.

[00152] FIG. 94 illustrates a sectional diagram of R8-R8 line of FIG. 93.

[00153] FIG. 95 illustrates a schematic diagram of the tumbler, the push rod and the
front plug of the lock of the sixth embodiment that the key returns to the first step.

[00154] FIG. 96 illustrates a schematic diagram of the code of the sixth embodiment
that the key returns to the second step.

[00155] FIG. 97 illustrates a sectional diagram of R9-R9 line of FIG. 96.

[00156] FIG. 98 illustrates a schematic diagram of the tumbler, the push rod and the
front plug of the lock of the sixth embodiment that the key returns to the second step.

[00157] FIG. 99 illustrates a schematic diagram of the lock of the sixth embodiment
when the key resets to its position.

[00158] FIG. 100 illustrates a sectional diagram of R10-R10 line of FIG. 99.

[00159] FIG. 101 illustrates a schematic diagram of the tumbler, the push rod and the
front plug of the lock of the sixth embodiment when the key resets to its position.

[00160] FIG. 102 illustrates a schematic diagram of a delayer of a lock with dual plug
of a seventh embodiment of the present invention.

[00161] FIG. 103 illustrates a schematic diagram of a delayer of a lock with dual plug
of an eighth embodiment of the present invention.

[00162] FIG. 104 illustrates a schematic diagram of a delayer of a lock with dual plug
of a ninth embodiment of the present invention.

Detailed Description of the Embodiment
[00163] First Embodiment:

[00164] Referring to FIG. 1, an embodiment of the method according to the present
invention is described using a first plug and a second plug utilizing a pin plug
structure.
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[00165] The lock of the present invention provides a dual plug, having a first plug
111 and a second plug 121. Afirst pin structure 112 is used to lock and unlock the first
plug 111. When the first pin structure 112 locks, it locks between the first plug 111
and a lock body 110. The first plug 111 is unable to rotate. When the first pin structure
112 of the first plug 111 unlocks, assuming that there is no other lock, the first plug
111 is rotatable. Likewise, a second pin structure 122 is used to lock and unlock the
second plug 121. When the second pin structure 122 locks, it locks between the
second plug 121 and the lock body 110, the second plug 121 is unable to rotate. When
the second pin structure 122 of the second plug 121 unlocks, assuming that there is no
other lock, the second plug 121 is rotatable.

[00166] The method for mutually controlling and unlocking a dual plug in a lock
according to the present invention comprises:

[00167] The first plug 111 is unlocked first. Before the first pin structure 112 is
unlocked, the first plug 111 restricts the unlocking of the second plug 121 and the
second plug 121 restricts the rotating of the first plug 111.

[00168] The code of the first plug 111 is unlocked first, namely the first pin structure
112 is unlocked. At this time, a valid unlocking device, i.e. a valid key 120, is used to
unlock the first pin structure 112. The first plug 111 restricts the unlocking of the
second plug 121 before the first plug is unlocked. The second plug 121 has a second
pin mechanism 122, therefore, to restrict the unlocking of the second plug is to restrict
the unlocking of the second pin mechanism. In this embodiment, the action part 113
of the first plug 111 is linked to the code of the second plug 121 (the second pin
mechanism 122), the action part 113 of the first plug 111 restricts the second pin
mechanism 122. In FIG. 1, the action part 113 locks one or more pins of the second
pin mechanism to immobilize them, for example, the innermost pin 1221 of the
second pin mechanism 122, causing the pin 1221 unable to move. Therefore, before
the first plug 111 moves, the code of the second plug 121 (the second pin mechanism
122) cannot be unlocked by a valid unlocking device (the valid unlocking area of the
key 120). The second plug 121 restricts the rotating of the first plug 121; the rotating
of the second plug is linked to the rotating of the first plug, the implement method is
that a solid part 123 is used to connect the first plug 111 and the second plug 121, and
the solid part 123 is eccentrically arranged. Therefore, if the second plug cannot rotate,
the first plug cannot rotate by itself, that is to say, if the first plug cannot rotate, the
second plug 121 cannot rotate by itself. The first and second plugs rotate therefore
synchronously:.

[00169] After the code of the first plug 111 (the first pin mechanism 112) is unlocked,
the first plug 111 can move but not rotate.

[00170] After the code of the first plug 111 is unlocked, that is, the key 120 matches
the pin mechanism 112 of the first plug. If there is no other restriction, the first plug
111 is rotatable. But in the present invention, the first plug 111 is movable but not
rotatable at this time. An external condition restricts the rotating of the first plug 111
but does not restrict the translation of the first plug 111, so the first plug 111 can
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translate but not rotate. As the second plug 121 restricts the rotating of the first plug
111, the second plug is the external restriction. Another external restriction can be
added to the first plug 111 itself using the structure between the first plug 111 and the
lock body 110. For example, a keylever 114 is locked between the lock body 110 and
the first plug 111, a ring groove 115 and an elongated groove 116 are arranged axially
in the first plug 111. The keylever 114 is coupled to the ring groove 115 and the
elongated groove 116, so that the first plug 111 cannot rotate after the code (the first
pin structure 112) is unlocked, further restricting the rotating of the first plug 111 by
itself; only when the first plug 111 translates to its position (until the keylever 114 is
coupled to the ring groove 115), the first plug 111 lifts its own restriction to rotation.

[00171] When the first plug 111 translates to its position, it releases the restriction to
the unlocking of the second plug, the second plug 121 still restricts the rotating of the
first plug 111.

[00172] The movement of the first plug 111 causes the action part 113 to move;
which may be designed as: before the action part 113 moves, the action part 113 locks
the pin structure (the pin 1221) of the second plug, making the pin mechanism 122
unable to move; after the action part 113 translates to its position, it moves out the
lock to the pin 1221, thus releasing the locking to the pin mechanism 122 of the
second plug 121, the pin mechanism 122 moves. Therefore, when the first plug 111
translates to its position, the first plug 111 releases the restriction to the unlocking the
code of the second plug (the second pin mechanism 122). In other words, after the
first plug 111 translates to its position, the action part 113 of the first plug 111 releases
the lock to the code of the second plug (the second pin mechanism 122), making the
code of the second plug (the second pin mechanism 122) able to be unlocked by a
valid unlock device (the key 120).

[00173] The code of the second plug 121 (the second pin mechanism) is then
unlocked. After the code of the second plug (the second pin mechanism 122) is
unlocked, the first plug 111 and the second plug 121 can rotate synchronously to
unlock the lock.

[00174] To unlock the code of the second plug 121 (the second pin mechanism), a
valid unlock device, a valid key 120, can unlock the second pin mechanism 122. After
the second pin mechanism 122 of the second plug is unlocked, two plugs are unlocked,
the first and second plug can rotate synchronously to unlock the lock.

[00175] The method for mutually controlling and unlocking a dual plug in a lock of
the present invention can be further provided that, when the first plug 111 translates to
its position, an entrance (the key hole) of the second plug 121 for an unlock device to
insert is gradually partially or completely closed.

[00176] This solution makes the action part 113 of the first plug linked to the code of
the second plug (the pin mechanism 122); for example, controlling a pin 1222 at the
external side of the second pin mechanism 122 to fall down to a lowest position to be
locked. The gap between the bottom portion of the pin 1222 and the key 120 is as
small as possible, so the key hole can be closed partially; before the first plug 111
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takes action, the first plug 111 does not act on the second plug 121, that is, the action
part 113 of the first plug 111 does not act on the pin 1222 of the pin mechanism of the
second plug. After the first plug 111 translates to its position, the code of the second
plug 121 (the second pin mechanism 122) is acted by the action part 113 of the first
plug 111, causing an entrance (the key hole) of the second plug 121 for a unlocking
device to insert to be partially closed. In this embodiment, the second pin mechanism
is locked, the pin 1222 of the second pin mechanism is inserted to the key hole to
make the key hole become smaller.

[00177] The entrance (the key hole) of the second plug 121 for the unlocking device
to insert is partially closed, and the code (i.e. the pin 1222) corresponding to the
partially closed entrance (the key hole) is unlocked. That is, the pin 1222 inserted to
the key hole is in an unlocked position that does not influence the use of the key 120.
The solution can be achieved by designing the length and the correlation relationship
with the key 120 of the pin 122.

[00178] The codes of the first and second plug may be unlocked by the same
unlocking device (the key 120) using different unlocking areas. In the solution
provided by the present invention, it uses the same key with corresponding unlocking
areas for the first pin mechanism 112 and the second pin mechanism 122.

[00179] In a situation where the valid unlocking device (the key 120) is used, when
the first plug 111 translates to its position and releases the restriction on the second
plug 121, the unlocking device (the key 120) unlocks the code of the second plug 121
(the second pin mechanism 122).

[00180] The method for mutually controlling and unlocking a dual plug according to
the present invention utilizes the mutual control of two plugs to increase the difficulty
of unlocking by techniques or by brute force, it improves the lock security. The code
of the plug may be implemented using a pin mechanism and the unlocking device
may be implemented using a key.

[00181] When the valid key 120 is not inserted into the key hole, the pin mechanism
112 of the first plug and the pin mechanism 122 of the second plug are in a closed
state. At this time, the pin mechanism 112 of the first plug restricts the first plug’s 111
movement in relation to the lock body, the pin mechanism 122 of the second plug
restricts the second plug’s 121 movement in relation to the lock body, and as the
action part 113 of the first plug 111 is linked to the code of the second plug 121 (the
pin mechanism 122 of the second plug), the rotation of the second plug 121 is linked
to the rotating of the first plug 111. Therefore, the first plug 111 restricts the unlocking
of the pin mechanism of the second plug 121 and the second plug restricts the rotating
of the first plug 111.

[00182] When the valid key 120 is inserted into the key hole, the first plug 111 is
unlocked first. Afterwards, the first plug 111 can move but not rotate; at this time, the
valid key makes the pin mechanism 112 of the first plug release the lock to the first
plug 111, making the first plug 111 move in relation to the lock body. The action is
moving but not rotating, as the rotating of the second plug 121 is linked to the rotating
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of the first plug 111. The second plug 121 still restricts the rotating of the first plug
111.

[00183] When the first plug 111 translates to its position, it releases its restriction on
the unlocking to the code of the second plug 121 (the pin mechanism of the second
plug), but the second plug 121 still restricts the rotating of the first plug 111; if a valid
key 120 is used to make the first plug 111 to move, when the plug 111 translates to its
position, the key unlocks the code of the second plug 121 (the pin mechanism of the
second plug), the first and second plug can rotate synchronously to unlock the lock.

[00184] This embodiment is a front and rear plug structure.

[00185] Other structures such as stacked upper and lower plugs, or inner and outer
plugs can also be implemented.

[00186] The second embodiment:

[00187] Referring to FIGS. 2-20, a lock with dual plug comprises a lock head and a
key 21; the lock head comprises a lock body 22, a first plug 24 and a second plug 23;
the first and second plugs are rotatably assembled in the lock body 22; a first lock
mechanism 26 and a second lock mechanism 25, which can be unlocked by the key,
are respectively assembled between the first plug 26, the second plug 25 and the lock
body 22 so as to restrict the rotating of the first plug 24 and the second plug 23 in
relation to the lock body 22; the first plug 24 and the second plug 23 are mutually
controllably connected; the first plug 24 is disposed with a control mechanism 27 to
control the second plug 23, the first plug 24 is disposed with a preset position
difference; before the first plug 24 translates to its position, the second lock
mechanism 25 is unable to be unlocked; when the key 21 is inserted to the key hole,
the key first unlocks the first lock mechanism 26, then the key 21 pushes the first plug
24 to move to a second position from a first position according to the preset position
difference; when the first plug 24 translates to the second position, the control
mechanism 27 releases its control to the second lock mechanism 25, making the key
21 be able to unlock the second lock mechanism 25; the first plug 24 and the second
plug 23 rotate synchronously by the driving of the key 21 to unlock the lock.

[00188] The first plug 24 and the second spindle 23 are located front to back, the first
plug 24 is a rear plug and the second plug 23 is a front plug; the first lock mechanism
26 and the second lock mechanism 25 are respectively a rear lock mechanism and a
front lock mechanism; the front plug 23 and the rear plug 24 are rotatably assembled
in the lock body 22; the front lock mechanism 25 and the rear lock mechanism26,
which can be unlocked by the key, are respectively between the front and rear plug
and the lock body 22 to restrict the rotating of the front and rear plug in relation to the
lock body 22; the front plug 23 and the rear plug 24 are mutually controllably
connected; the rear plug 24 is further assembled with the control mechanism 27 to
control the front lock mechanism 23; before the rear plug 24 translates to its position,
the front lock mechanism 25 can not be unlocked; when the key 21 is inserted to the
key hole, the key 21 unlocks the rear lock mechanism 26 first, and then pushes the
rear plug 24 to move backwardly axially to the second position, the control
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mechanism 27 releases its control to the front lock mechanism 25, making the key 21
be able to unlock the front lock mechanism 25; the front and rear plug rotate
synchronously by the driving of the key to unlock the lock.

[00189] The front lock mechanism 25 between the front plug 23 and the lock body 22
IS a pin mechanism, which is assembled radically between the front plug and the lock
body to restrict the rotating of the front plug; the front lock mechanism 25 comprises
a first upper pin 251, a first lower pin 252, a first pin spring 253, a first pin hole 254
disposed in the lock body 22 and a second pin hole 255 disposed at the front plug 23;
the pin components of the front lock mechanism 25 can be more than one; the first pin
hole 254 of the lock hole 22 and the second pin hole 255 of the front plug 23 are in
coupled positions; the first upper pin 251, the first pin spring 253 and the first lower
pin 252 are assembled in the first pin hole 254 and the second pin hole 255; before the
key unlocks, the first lower pin 252 is located in the first pin hole 252 and the second
pin hole 255 at the same time, making the front plug 23 and the lock body 22 unable
to rotate; when the key unlocks, the first upper pin 251 keeps in the first pin hole 254,
the first lower pin 252 returns back to the second pin hole 255, making the front plug
23 and the lock body 22 rotatable. The front plug 23 further comprises a push rod
slide grove 231 axially arranged and connected to the pin hole of the pin mechanism;
the control mechanism comprises a pin push rod 271, which is assembled in the push
rod slide groove 231 to control the first lower pin 252 of the pin mechanism, one end
of the pin push rod 271 is linked to the rear pin cylinder 24, that is to say, the
movement of rear plug 24 causes the movement of the pin push rod 271.

[00190] The pin push rod 271 is disposed with a sloping slide groove 2711, the first
lower pin 252 of the pin mechanism is disposed with a protruding portion 2521
coupled to the sloping slide grove 2711 of the pin push rod; when the pin push rod
271 moves in the horizontal direction, with the coupling of the sloping slide groove
2711 of the pin push rod and the protruding portion of the pin, the first lower pin 252
is controlled to move up and down, making the first lower pin 252 switched between a
position the key can not unlock and a position the key can unlock. That is to say, the
movement of the pin push rod 271 controls the first lower pin 252 to move up and
down; when the first lower pin 252 is in a proper position, the key can unlock the
front lock mechanism 25, which, at this time, can be unlocked; when the first lower
pin 252 is in another position, the key can not unlock the front lock mechanism 25,
which, at this time, can not be unlocked. Therefore, the control mechanism controls
the unlock condition of the front lock mechanism 25.

[00191] The first lower pin 252 is disposed with two symmetrical protruding portions
2521, to which two sloping slide grooves of the pin push rod 271 coupled, so the first
lower pin 252 can move up and down stably.

[00192] The lock further comprises a gate mechanism 28 disposed at the front portion
of the key hole of the front plug, the gate mechanism 28 is linked to the rear plug
directly or through the pin push rod of the control mechanism; when the rear plug 24
moves backwardly to its position, the gate mechanism 28 closes the key hole.
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[00193] The gate mechanism 28 comprises an upper gate, which is coupled to the
other end of the pin push rod 271, at the upper side of the front portion of the key hole;
the upper gate 281 is disposed with an incline surface 2811, the other end of the pin
push rod is disposed with an incline surface 2712, two incline surface are coupled to
each other. When the rear plug 24 drives the pin push rod 271 to move backwardly,
with the coupled two incline surfaces, the upper gate 281 falls down to close a part of
the key hole. When the rear plug 24 drives the pin push rod 271 to move forthwardly,
with the coupled two incline surfaces, the upper gate 281 lifts up that it does not close
the key hole any longer.

[00194] The gate mechanism further comprises a lower gate 282 disposed at the
lower side of the front portion of the key hole and a lower gate push rod 283. One end
of the lower gate push rod 283 is fixed to the rear plug 24, the lower gate 282 is
disposed with an incline surface 2821, the other end of the lower gate push rod 282 is
disposed with an incline surface 2831, the incline surface 2821 is coupled to the
incline surface 2831. When the rear plug 24 drives the lower gate push rod 283 to
move backwardly, with the coupled two incline surfaces, the lower gate 282 lifts up to
close a part of the key hole. When the rear plug 24 drives the lower gate push rod 283
to move forthwardly, with the coupled two incline surfaces, the lower gate 281 falls
down that it does not close the key hole any longer.

[00195] One end of the pin push rod 271 is disposed with a lock groove 2713; the rear
plug 24 is disposed with a lock block fixing groove 241, a lock block 272 is inserted
between the lock groove 2713 of the pin push rod and the lock block fixing groove
241 of the rear plug 241 to make the end of the pin push rod linked to the rear plug 24;
when the rear plug 24 moves axially, the rear plug 24 drives the pin push rod 271 to
move axially by the lock block 272.

[00196] The rear end of the front plug 23 is further disposed with a protruding portion
232, which is disposed between the lock block fixing groove 241 of the rear plug and
the lock groove 2713 of the pin push rod. The protruding portion 232 of the front plug
23 is disposed with a lock block slide groove 2321, the lock block 272 passes through
the lock block slide groove 2321 of the protruding portion of the front plug to couple
between the lock groove 2713 of the pin push rod and the lock block fixing groove
241 of the rear plug; when the rear plug 24 drives the pin push rod 271 to move
axially by the lock block, the lock block 272 moves in the lock block slide groove
2321 in the axial direction.

[00197] The lock block slide groove 2321 of the front plug 23 is disposed with a
sloping slide groove 2322, which is coupled to the lock block 272 to make the lock
block 272 move in the lock block slide groove 2321 axially and radically; when the
rear plug 24 moves backwardly axially to its position, the lock block 272 escapes
from the lock groove 2713 of the pin push rod.

[00198] A spring 273 is assembled at the bottom end of the lock block 272; two sides
of the lock block 272 are respectively disposed with a wing portion 2721; the sloping
slide groove 2322 of the lock block slide groove is faced down; the lock block 272 is
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assembled in the lock block fixing groove 241 of the rear plug by the spring 273; the
wing portion 2721 of the lock block abuts against the sloping slide groove 2322 of the
lock block slide groove.

[00199] The lock further comprises a delayer, which is a hydraulic delayer 29; the
hydraulic delayer 29 is assembled between the lock body 22 and the end of the pin
push rod 271; when the rear plug 24 translates to its position, the pin push rod 271
pushes the delayer 27 to make the delayer 27 compressed to store energy; when the
front and rear plug rotate, the delayer does not release energy to push the pin push rod
271 to return; if the front and rear plug do not rotate, the delayer 29 releases energy to
push the pin push rod 271 to return to the position to control the front lock mechanism
25 in a preset period.

[00200] When the rear plug 24 returns to the initial position, all components return to
the initial state.

[00201] The hydraulic delayer 29 comprises a main body 291, a piston 292, an inner
tube 293, a spring 294 and a spindle 295. the inner tube 293 is fixed in the main body
291; an oil cavity is formed between the inner tube 293 and the main body 291; the
piston 292 is slidably assembled in the inner tube 293 by the spring 294; an inner tube
cavity disposed between the piston 292 and the inner tube 293 is connected to a
damping hole of the oil cavity; one end of the spindle 295is fixed to the piston 292,
the other end is coupled to the end of the pin push rod 271; the inner tube 293 further
comprises a check valve to achieve quick oil discharging from the inner tube cavity to
the oil cavity;

[00202] The check valve of the hydraulic delayer 29 is a non-return valve, which is
an unidirectional passage for the oil to discharge out of the inner tube in high volume;
the damping hole is an adjustable small passage for the oil to flow in two ways
through the inner tube. When the spindle 295 is acted by external force, the piston 292
is driven to squeeze the spring 294, oil in the inner tube 293 flows out through the
check valve and the damping hole; when the external force disappears, the
compressed spring 294 resets to squeeze the piston 292, the piston 292 moves to
compress the oil, the oil then flows from the damping hole to the inner tube 293, (as
the size of the damping hole is adjustable, the moving speed of the piston is
controllable to achieve delay effect) the spring 294 pushes the piston 292 to the initial
piston for next time’s action. According to the principle, the delayer can delay reset a
movable object.

[00203] In this embodiment, the rear lock mechanism between the rear plug 24 and
the lock body 22 is a pin mechanism, which is assembled between the rear plug and
the lock body radically to restrict the rotating and axially translation of the rear plug.
In another case, the rear lock mechanism can be a blade mechanism.

[00204] The unlocking process of the present invention will be further described.

[00205] As figured in FIGS. 9-20, when the key does not insert to the key hole, the
front lock mechanism 25 of the front plug 23 restricts the front plug 23 to rotate in
relation to the lock body 22, and the rear lock mechanism 26 of the rear plug 24
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restricts the rear plug 24 to rotate in relation to the lock body; the front plug controls
the rotating of the rear plug, as with the pin push rod 271 and the lower gate push rod
283 between the front and rear plug; the rear plug 24 controls the unlocking condition
of the front plug 23 by the control mechanism 27; the upper gate 281 and the lower
gate 282 are open.

[00206] When a valid key is inserted to the key hole to the unlocking position of the
rear plug, no matter the rear lock mechanism of the rear plug is a pin mechanism or a
blade mechanism, the valid key can unlock the rear lock mechanism 28; the rear plug
24 can move in relation to the lock body 22 after the rear lock mechanism 26.

[00207] Before the rear plug 24 moves backwardly, the front plug 23 can not be
unlocked due to the control mechanism.

[00208] The rear plug 24 moves backwardly and drives the pin push rod 271 to move
backwardly, thus making the first lower pin 252 gradually fall down. During the rear
plug 24 moves backwardly, the lock block 272 gradually moves down.

[00209] When the rear plug 24 moves backwardly to its position, the first lower pin
252 falls down to its position, making the first lower pin 22 switched from a position
the key can not unlock to a position the key can unlock; at this time, the front plug 23
can be unlocked. The lock block 272 completely escapes from the lock groove 2713
of the pin push rod 271. Due to the pin push rod 271 and the lower gate push rod 283,
the upper gate 281 and the lower gate 282 are closed. When the rear plug 24 moves
backwardly to its position, the delayer 29 is compressed by the spindle 295 and stores
energy.

[00210] As the valid key unlocks the front lock mechanism 25, the front and rear plug
can rotate synchronously to unlock the lock. When the key is pulled out, the rear plug
24 returns to the initial position, all components return to the initial state.

[00211] If in a certain synchronously, the delayer 29 works, the spring of the delayer
29 resets, the delayer 29 makes the pin push rod 271 to move forthwardly by the
spindle 295, thereby driving the first lower pin 252 to lift up to switch to the position
the key can not unlock from the position the key can unlock, the control mechanism
re-controls the front lock mechanism 25.

[00212] The third embodiment:

[00213] Referring to FIGS. 21-33, the lock with dual plug of the present invention
comprises a lock head and a key 310; the lock head comprises a lock body 31 and a
cylinder; the cylinder is rotatably assembled in the lock body 31; the plug comprises
an upper plug 321 (the second plug) and a lower plug 322 (the first plug), the lower
plug 322 can move in the lock body 31 axially; an upper lock mechanism 33 (the
second lock mechanism) is assembled between the upper plug 321 and the lock body
31; a lower lock mechanism 34 (the first lock mechanism) is assembled between the
lower plug 322 and the lock body 31; the key 310 is disposed with an upper and lower
key groove to respectively unlock the upper and lower lock mechanism; the lower
plug 322 further comprises a control mechanism to control the upper lock mechanism
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33; before the lower plug translates to its position axially, the upper lock mechanism
33 can not be unlocked; when the key 310 is inserted to the key hole, the lower key
groove of the key 310 unlocks the lower lock mechanism 34 first, then the key 310
pushes the lower plug 322 to move backwardly axially to its position, at this time, the
control mechanism releases its control to the upper lock mechanism 33, making the
upper key groove of the key 310 able to unlock the upper lock mechanism; the upper
plug 321 and the lower plug 322 can rotate synchronously by the driving of the key
310 to unlock the lock.

[00214] The upper lock mechanism 33 between the upper plug 321 and the lock body
31 is a pin mechanism, which is assembled radically between the upper plug 321 and
the lock body 31 to restrict the upper plug 321 to rotate; the upper plug 321 is further
disposed with a push rod slide groove 3211 axially arranged and connected to the pin
hole of the pin mechanism; the control mechanism comprises a pin push rod 35,
which is assembled to the push rod slide groove 3211 of the upper plug to control the
pin 331 of the pin mechanism, the rear end of the pin push rod 35 is linked to the
lower plug 322.

[00215] The pin push rod 35 is disposed with a sloping slide groove 351, the pin 331
of the pin mechanism is disposed with a protruding portion 3311 coupled to the
sloping slide groove 351; during the pin push rod 35 moves axially, with the coupling
of the sloping slide groove 351 of the pin push rod and the protruding portion 3311 of
the pin, the pin 331 moves up and down, making the pin switched between a position
key can not unlock and a position the key can unlock.

[00216] The pin mechanism of the upper lock mechanism 33 of the present invention
applies traditional pin components. The difference is that the pin 331 is further
disposed with a protruding portion 3311, the corresponding pin hole is configured to
couple to the moving of the protruding portion 3311.

[00217] The pin 331 is disposed with two symmetrical protruding portions 3311, the
pin push rod 35 is disposed with two sloping slide grooves 351 to couple to the
protruding portions 3311 of the pin.

[00218] The rear end of the pin push rod 35 is disposed with a lock groove 352, the
lower plug 322 is disposed with a lock block fixing groove 3221, a first lock block
353 is connected between the lock groove 352 of the pin push rod and the lock block
fixing groove 3221 of the lower plug to make the rear end of the pin push rod 35
linked to the lower plug 322; when the lower plug 322 moves axially, the lower plug
322 drives the pin push rod 35 to move axially by the lock block 353.

[00219] The groove bottom of the push rod slide groove 3211 of the upper plug 321 is
further disposed with a lock block slide groove 3212 in the axial direction; the lock
block slide groove 3212 of the upper plug is disposed between the lock block fixing
groove 3221 of the lower plug and the lock groove 352 of the pin push rod; the lock
block 352 passes through the lock block slide groove 3212 of the upper plug and is
coupled between the lock groove 352 of the pin push rod and the lock block fixing
groove 3221 of the lower plug; when the lower plug 322 drives the pin push rod 35 to
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move axially by the lock block, the lock block 352 moves axially in the lock block
slide groove 3212.

[00220] The lock block slide groove 3212 is disposed with a sloping slide groove
3213, to which the lock block 353 is coupled to make the lock block 353 move axially
in the lock block slide groove 3212 and further move radically; when the lower plug
322 translates to its position in the axial direction, the lock block 353 escapes out of
the lock groove 352 of the pin push rod.

[00221] The bottom end of the lock block 353 is disposed with a spring 354, two
sides of the lock block 353 are disposed with a wing, the sloping slide groove 3212 of
the lock block slide groove is faced down, the lock block 353 is assembled in the lock
block fixing groove 3221 of the lower plug through the spring 354; the wings of the
lock block 353 abut against the sloping slide groove 3213of the lock block slide
groove.

[00222] The lock further comprises a gate mechanism disposed at the front of the key
hole, the gate mechanism is linked to the first plug 322; the gate mechanism makes
the key hole closed during the lower plug 322 moving backwardly axially to its
position.

[00223] The gate mechanism comprises a upper gate 361at the upper side of the front
portion of the key hole and a lower gate 362 at the lower side of the front portion of
the key hole, the upper and lower gate are respectively coupled to the front end of the
upper and lower gate push rod 363, 364; the rear end of the upper and lower gate push
rod are respectively fixed to the lower plug 322.

[00224] The upper gate 361 is disposed with an incline surface 3611, the front end of
the upper gate push rod 363 is disposed with an incline surface 3631, the incline
surface 3611 of the upper gate is coupled to the incline surface 3631 of the upper gate
push rod; the lower gate 362 is disposed with an incline surface 3621, the front end of
the lower gate push rod 364 is disposed with an incline surface 3641, the incline
surface 3621 is coupled to the incline surface 3641.

[00225] When the lower plug 322 returns to the initial position, all components return
to initial state.

[00226] The lock further comprises a delayer37, which is assembled between the lock
body 31 and the rear end of the pin push rod 35; when the lower plug 322 translates to
its position backwardly, the pin push rod 35 pushes the delayer 35 to make the delayer
compressed to store energy; when the upper and lower plug rotate, the delayer 37
does not release energy to push the pin push rod 35 to return; if the front and rear plug
do not rotate, the delayer 37 releases energy to push the pin push rod 35 to return to
the position to control the upper lock mechanism 33 in a preset period, that is to
re-lock the pin 331.

[00227] The delayer 37 can also apply with a similar structure to the second
embodiment.

[00228] The lower lock mechanism between the lower plug 322 and the lock body 31

25



10

15

20

25

30

35

40

is a pin mechanism 341, which is assembled between the lower plug 322 and the lock
body 31 radically to restrict the rotating and axially translation of the lower plug 322.

[00229] In another case, the rear lock mechanism 341 can be a traditional pin
component.

[00230] The unlocking process of the present invention will be further described.

[00231] As figured in FIGS. 26-33, before the key is inserted to the key hole, the
upper lock mechanism 33 of the upper plug 321 restricts the rotating of the upper plug
321 in relation to the lock body 31, and the lower lock mechanism 34 of the lower
plug 322 restricts the rotating of the lower plug 322 in relation to the lock body 31;
the upper plug 321 controls the rotating of the lower plug 322; the lower plug 322
controls the unlocking condition of the upper plug 321 by the control mechanism; the
upper gate 361 and the lower gate 362 are open.

[00232] When a valid key is inserted to the key hole to align with the lower lock
mechanism 34 of the lower plug 322, that is to say, the lower key groove of the key
310 aligns with the pin mechanism 341, the valid key can unlock the lower lock
mechanism 34; after the lower lock mechanism 34 is unlocked, the lower plug 322
can rotate and axially move in relation to the lock body 31 theoretically. But due to
the restrict of the upper plug 321, the lower plug 322 can only move axially; the key
310 can push the lower plug 322 to move backwardly axially.

[00233] Before the lower plug 322 moves backwardly, the upper plug 321 can not be
unlocked due to the control mechanism.

[00234] The lower plug 322 moves backwardly and drives the pin push rod 35 to
move backwardly, thus making the pin 331gradually fall down. During the lower plug
322 moves backwardly, the lock block 353 gradually moves down.

[00235] When the lower plug 322 moves backwardly to its position, the pin 331 falls
down to its position, making the pin 331 switched from a position the key can not
unlock to a position the key can unlock; at this time, the upper plug 321 can be
unlocked. The lock block 353 completely escapes from the lock groove 352 of the pin
push rod 35. During the lower plug 322 moves backwardly, it drives the upper gate
push rod 363 and the lower gate push rod 364 to move backwardly; with the coupling
of the incline surfaces, the upper gate 361 and the lower gate 362 are gradually closed.
When the lower plug 322 moves backwardly to its position, the delayer 37 is
compressed and and stores energy.

[00236] As the valid key unlocks the upper lock mechanism 33, the upper and lower
plug can rotate synchronously to unlock the lock. When the key exits, the lower plug
322 returns to the initial position, all components return to the initial state.

[00237] If in a certain period (which can be set by the delayer 37), the front and rear
plug do not rotate synchronously, the delayer 37 works, the delayer 37 resets, the
delayer 37 makes the pin push rod 35 to move forthwardly, thereby driving the pin
331 to lift up to switch to a position the key can not unlock from the position the key
can unlock, the control mechanism re-controls the upper lock mechanism 33.
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[00238] The fourth embodiment:

[00239] As figured in FIGS. 34-53, this embodiment differs from the third
embodiment in that: the upper lock mechanism 33 between the upper plug 321 and the
lock body 31 is different, the corresponding control mechanism and other coupling
parts are also different.

[00240] In this embodiment, the upper lock mechanism 33 between the upper plug
321 and the lock body 31 is a blade mechanism, the blade mechanism comprises a
tumbler 332 radically assembled between the upper plug 321 and the lock body 31 to
restrict the rotating of the upper plug 321 and a blade components 333 assembled in
the upper plug and linked to the tumbler 332; the blade component 333 is assembled
in the upper plug 321, the tumbler 332 is assembled between the upper plug 321 and
the lock body 31 by a press block and a spring; the upper plug 321 is further disposed
with a push rod slide groove 3214 axially arranged and connected to the tumbler; the
control mechanism comprises a tumbler push rod 38, which is assembled to the push
rod slide groove 3214 of the upper plug to control the tumbler 332 of the blade
mechanism, the rear end of the tumbler push rod 38 of the control mechanism is
linked to the lower plug 322.

[00241] The tumbler push rod 38 is disposed with a slide groove 381 axially movable
in relation to the tumbler; the slide groove 381 of the tumbler push rod of the control
mechanism is disposed with an inline surface 3811; the tumbler 332 is disposed with a
protruding portion 3321; the incline surface 3811 of the tumbler push rod is faced up
and is coupled to the protruding portion 3321 of the tumbler so as to restrict the
tumbler 332 to fall down radically before the tumbler push rod 38 moves backwardly
to the position

[00242] The tumbler 332 is disposed with two symmetrical protruding portions 3321,
the slide groove 381 of the tumbler push rod is disposed with two incline surfaces
3811 respectively coupled to the protruding portions 3321 of the tumbler.

[00243] The rear end of the tumbler push rod 38 is disposed with a lock groove 382;
the lower plug 322 is disposed with a lock block fixing groove 3222, a lock block 383
is inserted between the lock groove 382 of the tumbler push rod and the lock block
fixing groove 3222 of the lower plug to make the rear end of the tumbler push rod 38
linked to the lower plug; when the lower plug 322 moves axially, the lower plug 322
drives the tumbler push rod 38 to move axially by the lock block.

[00244] The groove bottom of the push rod slide groove 3214 of the upper plug is
further disposed with a lock block slide groove 3215 in the axial direction; the lock
block slide groove 3215 of the upper plug is disposed between the lock block fixing
groove 3222 of the lower plug and the lock groove 382 of the tumbler push rod; the
lock block 382 passes through the lock block slide groove 3215 of the upper plug and
is coupled between the lock groove 382 of the tumbler push rod and the lock block
fixing groove 3222 of the lower plug; when the lower plug 322 drives the tumbler
push rod 38 to move axially by the lock block 383, the lock block 383 moves axially
in the lock block slide groove 3215.
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[00245] The lock block slide groove 3215 is disposed with a sloping slide groove
3216, to which the lock block 383 is coupled to make the lock block 383 move axially
in the lock block slide groove 3215 and further move radically; when the lower plug
322 translates to its position backwardly in the axial direction, the lock block 383
escapes out of the lock groove 382 of the tumbler push rod 38.

[00246] The bottom end of the lock block 383 is disposed with a spring 384, two
sides of the lock block 383 are disposed with a wing, the sloping slide groove 3216 of
the lock block slide groove is faced down, the lock block 383 is assembled in the lock
block fixing groove 3222 of the lower plug through the spring 384; the wings of the
lock block 383 abut against the sloping slide groove 3216 of the lock block slide
groove.

[00247] The unlocking process of the present invention will be further described.

[00248] As figured in FIGS. 38-53, when the key does not insert to the key hole, the
upper lock mechanism 33 of the upper plug 321 restricts the upper plug 321 to rotate
in relation to the lock body 31, and the lower lock mechanism 34 of the lower plug
322 restricts the lower plug 322 to rotate or axially move in relation to the lock body
31; the upper plug 321 controls the rotating of the lower plug 322, the lower plug 322
controls the unlocking condition of the upper plug 321 by the control mechanism 27;
the upper gate 361 and the lower gate 362 are open.

[00249] When a valid key is inserted to the key hole to align with the lower lock
mechanism 34 of the lower plug 34, that is to say, the lower key groove of the key 310
aligns with the pin mechanism 341, the valid key can unlock the lower lock
mechanism 34; after the lower lock mechanism 34 is unlocked, the lower plug 322
can rotate and axially move in relation to the lock body 31 theoretically. But due to
the restrict of the upper plug 321, the lower plug 322 can only move axially; the key
310 can push the lower plug 322 to move backwardly axially.

[00250] Before the lower plug 322 moves backwardly, the upper plug 321 can not be
unlocked due to the control mechanism.

[00251] The lower plug 322 moves backwardly and drives the tumbler push rod 38 to
move backwardly, thus gradually releasing the lock to the protruding portion 3321 of
the tumbler 332. During the lower plug 322 moves backwardly, the lock block 383
gradually moves down.

[00252] When the lower plug 322 moves backwardly to its position, the incline
surface 3811 of the tumbler push rod 38 does not lock the protruding portion 3321 of
the tumbler 332 any longer; at this time, the upper plug 321 can be unlocked. The lock
block 383 completely escapes from the lock groove 382 of the tumbler push rod 38.
During the lower plug 322 moves backwardly, it drives the upper gate push rod 363
and the lower gate push rod 364 to move backwardly; with the coupling of the incline
surfaces, the upper gate 361 and the lower gate 362 are gradually closed. When the
lower plug 322 moves backwardly to its position, the delayer 37 is compressed and
stores energy.
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[00253] As the valid key unlocks the upper lock mechanism 33, the upper and lower
plug can rotate synchronously to unlock the lock. When the key exits, the lower plug
322 returns to the initial position, all components return to the initial state.

[00254] If in a certain period (which can be set by the delayer 37), the front and rear
plug do not rotate synchronously, the delayer 37 works, the delayer 37 resets, the
delayer 37 makes the tumbler push rod 38 to move forthwardly, thereby driving the
incline surface 3811 of the tumbler push rod 38 to re-lock to the protruding portion
3321 of the tumbler 332, the control mechanism re-controls the upper lock
mechanism 33.

[00255] The fifth embodiment:

[00256] As figured in FIGS. 54-73, the lock with dual plug of the present invention
comprises a lock head and a key 59; the lock head comprise a lock body 51, an inner
plug 52 (the first plug) and an outer plug 53 (the second plug); the outer plug 53 is
rotatably assembled in the lock body 51, the outer lock mechanism 55 (the second
lock mechanism), which can be unlocked by the key 59, is assembled between the
outer plug 53 and the lock body 51 to restrict the rotating of the outer plug 53 in
relation to the lock body 51; the inner plug 52 is rotatably assembled in the outer plug
53, the inner lock mechanism 54 (the fist lock mechanism), which can be unlocked by
the key 59, is assembled between the inner plug and the lock body to restrict the
rotating of the inner plug in relation to the lock body 51; the inner and outer plug are
mutually controllably connected; the inner plug 52 is assembled with the control
mechanism 56 to control the outer lock mechanism 55; before the inner plug 52
rotates to the second position, the outer lock mechanism 55 can not be unlocked,;
when the key 59 is inserted to the key hole, the key 59 unlocks the inner lock
mechanism 54 first, then pushes the inner plug 52 to rotate; when the inner plug 52
rotates to its position, the control mechanism 56 releases its control to the outer lock
mechanism 55, making the key able to unlock the outer lock mechanism 55; the inner
and outer plug rotate synchronously by the driving of the key 59 to unlock the lock.

[00257] The outer lock mechanism 55 between the outer plug 53 and the lock body
51 is a first pin mechanism 551, which is assembled radically between the outer plug
53 and the lock body 51 to restrict the rotating of the outer plug 53; the outer lock
mechanism 55 comprises a first upper pin 5511, a first lower pin 5512, a first spring
5513, a first pin hole 513 disposed in the lock body 51 and a second pin hole 532
disposed at the outer plug 53; the pin components of the outer lock mechanism 55 can
be more than one; the first pin hole 513 of the lock body 51 and the second pin hole
532 of the outer plug 53 are in coupled positions; the first upper pin 5511 and the first
lower pin spring 5512 are assembled in the first pin hole 513 and the second pin hole
532 by the first spring 5513; when the outer plug 53 is not unlocked, the first lower
pin 5512 is located in the first pin hole 513 and the second pin hole 532 at the same
time, making the outer plug 53 and the lock body 51 unable to rotate; when the outer
plug 53 is unlocked, the first lower pin 5512 returns to the second pin hole 532,
making the outer plug 53 and the lock body 51 rotatable relatively. The outer plug 53
further disposed with a push rod slide groove 531 axially arranged and connected to
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the pin hole of the first pin mechanism 551; the control mechanism 56 comprises a
pin push rod 561 and the spring bolt slide block 562, the pin push rod 561 is
assembled in the push rod slide groove 531 of the outer plug 53 to control the first
lower pin 5512 of the first pin mechanism 551; the spring bolt slide block 562 is
assembled at the rear portion of the outer plug 53; the rear end of the pin push rod 561
is linked to the spring bolt slide block 562; that is to say, when the spring bolt slide
block 562 moves, it can drive the pin push rod 561 to move.

[00258] The front end face of the spring bolt slide block 562 of the control
mechanism 56 is disposed with an incline surface 5622; the inner plug 52 is disposed
with a protruding portion 521 protruding axially; the incline surface 5622 of the
spring bolt slide block 562 of the control mechanism is coupled to the protruding
portion 521 of the inner plug 52, making that when the inner plug 52 is rotated, the
spring bolt slide block 562 moves a position axially accordingly so as to drive the pin
push rod 561 of the control mechanism to move axially.

[00259] The pin push rod 561 is disposed with a sloping slide groove 5611, the first
lower pin 5512 of the first pin mechanism 551 is disposed with a protruding portion
55121 coupled to the sloping slide grove 5611 of the pin push rod 561; when the pin
push rod 561 moves in the axial direction, with the coupling of the sloping slide
groove 5611 of the pin push rod 531 and the protruding portion 55121 of the first
lower pin 5512, the pin is controlled to move up and down, making the pin switched
between a position the key can not unlock and a position the key can unlock. That is
to say, the moving of the pin push rod 561 controls the first lower pin 5512 to move
up and down; when the first lower pin 5512 in a proper position, the key 59 can
unlock the outer lock mechanism 55, which, at this time, can be unlocked; when the
first lower pin 5512 is in another position, the key 59 can not unlock the front lock
mechanism 55, which, at this time, can not be unlocked. Therefore, the control
mechanism 56 controls the unlock condition of the outer lock mechanism 55.

[00260] The first lower pin 5512 is disposed with two symmetrical protruding
portions 55121, to which two sloping slide grooves 5611 of the pin push rod 561 are
coupled, so the first lower pin 5512 can move up and down stably.

[00261] The lock further comprises a gate mechanism 57 disposed at the front portion
of the key hole of the outer plug 53, the gate mechanism 57 comprises an upper gate
571 and a lower gate 572; when the inner plug 52 rotates to its position, the gate
mechanism 57 closes the key hole.

[00262] The upper gate 571 of the gate mechanism 57 is radically slidably coupled to
the inner plug 52; the upper gate 571 is disposed with a first protruding shaft 5711, the
outer plug 53 is disposed with a first rail groove 533; the first protruding shaft 5711 of
the upper gate is coupled to the first rail groove 533 of the outer plug 53, so when the
inner plug 52 rotates, the upper gate 571 moves radically; at the same time, the lower
gate 572 of the gate mechanism 57 is radically slidably coupled to the inner plug, the
lower gate 572 is disposed with a second protruding shaft 5721, the outer plug 53 is
disposed with a second rail groove 534, the second protruding shaft 5721 of the lower
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gate 572 is coupled to the second rail groove 534 of the outer plug 53, so when the
inner plug 52 rotates, the lower gate 572 moves radically. When the inner plug 52
drives the gate mechanism 57 to rotate forthwardly in a certain angle, with the
coupling of the first protruding shaft 5711 and the first rail groove 533 of the outer
plug 53, the upper gate 571 falls down to close part of the key hole; conversely, the
inner plug 52 drives the gate mechanism 57 to rotate reversely in a certain angle to
make the upper gate 571 lift up to open the key hole.

[00263] The inner plug 52 drives the gate mechanism 57 to rotate forthwardly in a
certain angle; with the coupling of the second protruding shaft 5721 of the lower gate
572 and the second rail groove 534 of the outer plug 53, the lower gate 572 lifts up to
close part of the key hole; conversely, the inner plug 52 d\rives the gate mechanism 57
to rotate reversely in a certain angle to make the lower gate 572 fall down to open the
key hole. The upper and lower gate move synchronously to open or close the key
hole.

[00264] One end of the pin push rod 561 is disposed with a lock groove 5612; the
spring bolt slide block 562 is disposed with a lock block fixing groove 5621, a lock
block 563 is connected between the lock groove 5612 of the pin push rod 561 and the
lock block fixing groove 5621 of the spring bolt slide block 562 to make the end of
the pin push rod 561 linked to the spring bolt slide block 562; when the spring bolt
slide block 562 moves axially, the spring bolt slide block 562 drives the pin push rod
561 to move axially by the lock block.

[00265] The rear end of the lock body 51 is further disposed with a sloping slide
groove 514, the lock block 563 is coupled to the sloping slide groove 514 of the lock
body 51, making the lock block move axially with the pushing of the spring bolt slide
block 562 and move radically; when the spring bolt slide block 562 moves axially
backwardly to its position, the lock block escapes from the lock groove 5612 of the
pin push rod 561.

[00266] A spring 5632 is assembled at the bottom end of the lock block 563; two
sides of the lock block 563 are respectively disposed with a wing portion 5631; the
sloping slide groove 514of the lock body 51 is faced down; the head portion of the
lock block abuts against the sloping slide groove 514 of the lock body; the wing
portion 5631 of the lock block is coupled to the lock groove 5612 of the pin push rod.

[00267] The lock further comprises a delayer 58, which is assembled between the
lock body 51 and the end of the pin push rod 561; when the inner plug 52 rotates to its
position and pushes the spring bolt slide block 562 to move backwardly to its position,
the pin push rod 561 pushes the delayer to make the delayer compressed to store
energy; when the outer plug 53 rotates, the delayer does not release energy to push the
pin push rod 561 to return; if the outer plug 53 does not rotate, the delayer 58 releases
energy to push the pin push rod 561 to return to the position to control the outer lock
mechanism 55 in a preset period.

[00268] When inner rear plug 52 returns to the initial position, all components return
to the initial state.
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[00269] The delayer 58 applies the structure of the second embodiment.

[00270] The inner lock mechanism 54 between the inner plug 52 and the outer plug
53 is a second pin mechanism 541, which is assembled between the inner plug 52 and
the outer plug 53 radically to restrict the rotating of the inner plug 52. The inner lock
mechanism 54 between the inner and outer plug applies traditional structure, which
will not further described.

[00271] The unlocking process of the present invention will be further described.

[00272] As figured in FIGS. 57-73, when the key 59 does not insert to the key hole,
the outer lock mechanism 55 of the outer plug53 restricts the rotating of the outer plug
55 in relation to the lock body 51, and the inner lock mechanism 54 of the inner plug
52 restricts the rotating of the inner plug 52 in relation to the outer plug53; only the
outer plug 53 can drive the spring bolt slide block 562 to rotate to unlock, the inner
plug 52 controls the unlocking condition of the outer plug 53 by the control
mechanism 56; the upper gate 571 and the lower gate 572 are open before the key 59
inserts in.

[00273] When a valid key 59 is inserted to the key hole to align with the inner plug
52, that is to say, no mater the inner plug 51 is, the key 59 can unlock the inner lock
mechanism 54; after the inner lock mechanism 54 unlocks, the inner plug 52 can
rotate in relation to the outer plug 53 to drive the spring bolt slide block 562 to move
axially; the spring bolt slide block 562 can be assembled in the lock body 51 axially
by a spring; so that the key 59 can push the spring bolt slide block 562 to move
towards the inner side by the inner plug 52, equivalent to the inner plug 52 moving
backwardly in the position relationship.

[00274] Before the spring bolt slide block 562 moves backwardly, the outer plug 53
can not be unlocked due to the control of the pin push rod 561.

[00275] The spring bolt slide block 562 moves backwardly to drive the pin push rod
561 to move backwardly, thus making the first lower pin 5512 gradually fall down
and thus the lock block 563 gradually fall down.

[00276] The inner plug 52 rotates to its position to drive the spring bolt slide block
562 to move backwardly, the first lower pin 5512 falls down to its position, making
the first lower pin 5512 switched from locking position to unlocking position. At this
time, the outer plug 53 can be unlocked. The lock block 563 completely escapes from
the lock groove 5612 of the pin push rod 561. The inner plug 52 drives the gate
mechanism 57 to rotate to the position; the upper gate 571 and the lower gate 572
close synchronously due to the rail groove of the outer plug 53. When the inner plug
52 rotates to the position, the delayer 58 is compressed to store energy.

[00277] As the valid key 59 can unlock the outer lock mechanism 55, the outer and
inner plug can rotate synchronously to unlock the lock. When the key 59 is pulled out,
the inner plug 52 returns to the initial position, all components return to the initial
state.

[00278] If in a certain period (which can be set by the delayer), the outer and inner
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plug do not rotate synchronously, the delayer works and resets, the delayer makes the
pin push rod 561 to move forthwardly, thereby driving the first lower pin 5512 to lift
up to switch to a position the key can not unlock from the position the key can unlock,
the control mechanism 56 re-controls the outer lock mechanism 55.

[00279] The sixth embodiment:

[00280] Referring to FIGS. 74-101, the lock with dual plug of the present invention
comprises a lock head and a key 610; the lock head comprise a lock body 61, a front
plug 62 and a rear plug 63; the front plug 62 and the rear plug 63 are rotatably
assembled in the lock body; the rear plug 63 can move axially; the front lock
mechanism 65 and the rear lock mechanism64, which can be unlocked by the key 610,
are respectively assembled between the front and rear plug. The front lock mechanism
65 is a blade mechanism, which comprises a tumbler 651 and a plurality of blades 652
coupled to the protruding portion 6512 at the bottom portion of the tumbler; the blade
652 is disposed with a plurality of blade grooves 6521, of which only one blade
groove is a key groove and others are trap grooves; the rear plug 63 is further
assembled with a control mechanism 66 to control the tumbler; before the rear plug 63
translates to its position, the tumbler 651 can not fall down; when the key 610 is
inserted to the key hole, the key 610 unlocks the rear lock mechanism 64 first, then
the key 610 pushes the rear plug 63 to move axially backwardly to its position to
make the tumbler 651 fall down; when the protruding portion 6512 of the tumbler
drops to the key groove of the blade 652, the front lock mechanism 65 unlocks, the
front and rear plug rotate synchronously by the key 610 to unlock the lock; when the
protruding portion 6512 of the tumbler drops to the trap groove of the blade 652, the
front lock mechanism 65 can not unlock and the blade 652 can not move.

[00281] The rear lock mechanism 64 between the rear plug 63 and the lock body 61 is
a pin mechanism 641, which is radically assembled between the rear plug 63 and the
lock body 61 to restrict the rotating and axial moving of the rear plug.

[00282] The lock body 61 is disposed with a first tumbler groove 611, the front plug
62 is disposed wit a second tumbler groove 621; when the tumbler 521 is disposed in
the first tumbler groove 611 of the lock body 61 and the second tumbler groove 621
of the front plug 62, the front plug 62 can not rotate in relation to the lock body 61;
when the tumbler 621 leaves from the first tumbler groove 611 of the lock body 61
and completely enters the second tumbler groove 621 of the front plug 62, the front
plug 62 can rotate in relation to the lock body 61.

[00283] The control mechanism 66 comprises the tumbler push rod 661 and a
coupling mechanism disposed between the tumbler push rod 661 and the tumbler 651;
the front plug 62 is disposed with a push rod groove 622 arranged axially; the push
rod groove 622 of the front plug 62 is connected to a second tumbler groove 621,
which is used to assemble the tumbler; the tumbler push rod 661is slidably assembled
in the push rod groove 622 of the front plug 62 and is coupled to the tumbler 651; the
rear end of the tumbler push rod 661 is linked to the rear plug 63, the linkage
mechanism can be lock fixing or once-formed fixing; when the rear lock mechanism
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64 does not unlock, the tumbler push rod 661 can not move; before the tumbler push
rod 661 translates to its position, the tumbler 651 can not fall down.

[00284] The coupling mechanism between the tumbler push rod 661 and the tumbler
651 comprises:

[00285] a slide groove 6611 disposed at the tumbler push rod, the tumbler 651 is
slidably coupled to the slide groove 6611 of the tumbler push rod, making the tumbler
push rod 661 of the control mechanism and the tumbler 651 move in cross way;

[00286] a first raised column 6511 disposed at the tumbler 651 and a first incline
surface 6612 disposed at the slide groove 6611 of the tumbler push rod, and a first clip
662 coupled to the incline surface 6612 and arranged in the horizontal direction; the
bottom section of the incline surface 6612 is disposed with a second raised column
6613; one end of the first clip 662 is fixed to the second raised column 6613, the other
end is freely put on the top portion of the incline surface 6612. The second raised
column 6613 is used to make the first clip 662 horizontally arranged.

[00287] The sum of the raising size of the first raised column 6511 of the tumbler 651
and the width of the second raised column6613 is not larger than the width of the first
incline surface 6612; the width of the first clip 662 is equal to the width of the first
incline surface 6612. The coupling size makes the first raised column 611 able to keep
way from the second raised column 6613 and move along the first incline surface
6612.

[00288] Before the tumbler push rod 661 moves backwardly to its position, the first
raised column 6511 of the tumbler 651 is restricted by the first clip 662 to make the
tumbler 651 unable to fall down; when the tumbler push rod 661 translates to its
position, the first raised column 6511 of the tumbler escapes the restriction of the first
clip 662 to make the tumbler 651 fall down; when the tumbler push rod 661 of the
control mechanism moves forthwardly, the first raised column 6511 of the tumbler
651 moves upwardly along the first incline surface 66120f the slide groove 6611 of
the tumbler push rod; when the tumbler push rod 661 moves forthwardly to its
position, the first raised column 6511 of the tumbler pushes the free end of the first
clip 662 away and resets to the upper end of the first clip 662.

[00289] The top portion of the tumbler 651 is assembled with a press block 653; the
top portion of the press block 653 is assembled with a first spring 654, the first spring
654 abuts against the top portion of the press block 653 and the lock body 61. When
assembling the lock, a cap 655 is assembled to the first tumbler groove 611 of the lock
body 61, the first spring 654 abuts between the top portion of the press block 653 and
the cap 655 of the lock body 61.

[00290] The section of the key groove and the trap groove are rectangle shaped.

[00291] The lock further comprises a gate mechanism 67 disposed at the front portion
of the key hole of the front plug 62, the gate mechanism 67 is linked to the rear plug
63; when the rear plug 63 moves backwardly to its potion, the gate mechanism 67
closes the gate mechanism 67.
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[00292] The gate mechanism comprises an upper gate 671 and a lower gate 672; an
upper gate pus rod 673 and a lower gate push rod 674 are disposed between the upper
and lower gate and the rear plug 63; one end of the upper and lower gate push rod is
fixed to the rear plug 63; the other end is coupled to the upper and lower gate; when
the key 610 pushes the rear plug 63 and the upper and lower gate push rod to move
backwardly, the upper and lower gate close the key hole.

[00293] The upper gate push rod 673 can be an independent part, or it can be
manufactured to the tumbler push rod 661; the extending portion of the tumbler push
rod 661 forms the upper gate push rod 673.

[00294] The upper gate 671 is disposed at the front upper portion of the key hole of
the front plug 62; the upper gate 671 is disposed with a second incline surface 6711
faced up, the front end of the upper gate push rod 673 is disposed with a third incline
surface 6731 faced down; the second incline surface 6711 of the upper gate is coupled
to the third incline surface 6731 of the upper gate push rod, so when the upper gate
push rod 673 moves backwardly, it drives the upper gate 671 to move downwardly.

[00295] The lower gate 672 is disposed at the front lower portion of the key hole of
the front plug 62; the lower gate 672 is disposed with a fourth incline surface 6721
faced down, the front end of the lower gate push rod 674 is disposed with a fifth
incline surface 6741 faced up; the forth incline surface is coupled to the fifth incline
surface, so when the lower gate push rod 674 moves backwardly, it drives the lower
gate 672 to move upwardly.

[00296] When the rear plug 3 returns to the initial position, all components return to
the initial state.

[00297] When the key 610 does not insert to the key hole, the front and rear lock
mechanism are not unlocked, the pin mechanism 641 of the rear lock mechanism 64 is
locked between the rear plug 63 and the lock body 61; the tumbler 651 of the front
lock mechanism 65 is locked between the front plug 62 and the lock body 61, the
tumbler push rod 661 does not move, the first raised column 6511 of the tumbler 651
is located at the first clip 665, the first clip 662 prevents the tumbler 651 from falling
down. At this time, the gate mechanism 67 is open, that is to say, the upper gate 671
and the lower gate 672 are respectively located above and below the key hole.

[00298] When the key 610 is inserted to the key hole and is coupled to the rear lock
mechanism, the pin mechanism of the rear lock mechanism 64 is unlocked; at this
time, due to the front plug 62, the rear plug 63 can only move axially but not rotate,
the tumbler 651 of the front lock mechanism 65 is still locked between the front plug
62 and the lock body 61, the tumbler push rod 661 does not move, the first raised
column 6511 is still located in the first clip 662, the first clip 662 prevents the tumbler
651 from falling down. At this time, the gate mechanism is still open, that is to say,
the upper and lower gate are respectively located above and below the key hole.

[00299] When the key 610 pushes backwardly, the rear plug 63 moves backwardly to
drive the tumbler push rod 661 to move backwardly, the tumbler 651 and the tumbler
push rod 661 move relatively, the raised column 6511 of the tumbler 651 moves at the
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first clip 662, the first clip 662 still prevents the tumbler 651 falling down. With the
rear plug moving backwardly, the upper gate 671 and the lower gate 672 move to
close due to the action of the upper gate push rod 673 and the lower gate push rod
674.

[00300] When the key 610 pushes backwardly to its position, the rear plug 63 drives
the tumbler push rod 661 to move backwardly to the position, the first raised column
of the tumbler 651 moves away from the first clip 662, the tumbler 651 falls down. If
at this time, the key 610 is coupled to the front lock mechanism 65, the protruding
portion 6512 at the bottom portion of the tumbler 651 drops to the key groove, the
tumbler 651 completely escapes from the first tumbler groove 611 of the lock body 61,
making the front plug 62 and the lock body 61 rotatable relatively. By the driving of
the key 610, the front and rear plug rotate synchronously to unlock the lock. Under
the action of the upper gate push rod 673 and the lower gate push rod 674, the upper
and lower gate close. If at this time, the key 610 is not coupled to the front lock
mechanism 65, (for example, the rear plug is broke by other tool in an abnormal
unlocking situation), although the tumbler 651 drops down, the protruding portion
6512 at the bottom portion of the tumbler 651 drops to the trap groove, the tumbler
651 does not completely escape from the first tumbler groove 611 of the lock body 61,
the front plug 62 and the lock body can not rotate relatively. In addition, the trap
groove restricts the moving of the blade, other tool can not break the front plug. When
the protruding portion 6512 at the bottom portion of the tumbler 651 drops to the trap
groove, the blade corresponding to the tumbler 651 is restricted that the blade can not
move. Only by resetting the rear plug 63, the tumbler push rod 661 reset to lift the
tumbler 651 up again, the protruding portion 6512 at the bottom portion of the
tumbler 651 can escape from the trap groove and the blade can move. Therefore, the
front plug 62 can be unlocked only if the position of the blade is known and the blade
is put to the right position.

[00301] To reset the lock, after the key 610 moves out, the rear plug 63 is pulled by
the axial spring or the key to move forthwardly to reset. By the driving of the rear
plug 63, the tumbler push rod 661 moves forthwardly, equivalent that the tumbler 651
moves backwardly in relation to the tumbler push rod 661; the first raised column
6511 of the tumbler 651 moves up along the first incline surface 6612, equivalent that
the tumbler push rod 661 lifts the tumbler 651 up; the upper and lower gate gradually
leave away due to the upper gate push rod 673 and the lower gate push rod 674. When
the rear plug 63 returns to the initial position, the first raised column 6511 of the
tumbler pushes the free end of the first clip 662 away to reset to the upper end of the
first clip 662, the bottom portion of the tumbler 651 is not coupled to the blade; the
upper gate 671 and lower gate 672 are open.

[00302] The seventh embodiment:

[00303] As figured in FIG. 102, the lock with dual plug of this embodiment differs
from the first embodiment in that: the delayer is a mechanical friction delayer 72, the
mechanical friction delayer 72 comprises a push rod 721, a transition block 722, a
fixation base 723 and a compressed spring 724; the push rod 721, the transition block
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722 and the compressed spring 724 are slidably assembled in the inner chamber of the
fixation base 723; a boss 7211 of the push rod is slidably assembled in a slide rail
7231 of the fixation base; a rear end of the compressed spring 724 abuts against the
inner wall of the rear end of the fixation base 723, the front end abuts against the end
of the inner hole of the rear end of the transition block 722; the front end of the
transition block 722 is movably assembled to the end of the inner hole of the rear end
of the push rod 721; the boss 7221 of the transition block is coupled to the slide rail
7231 of the fixation base; the push rod 721 is pushed to drive the transition block to
move backwardly and the compressed spring 724 is compressed to store energy; when
the transition block 722 drops out of the slide rail 7231 of the fixation base, the
incline surface 7222 of the transition block 724 is coupled to the incline surface 7212
of the push rod and the incline surface of the fixation base, resulting in rotating a
certain angle; the rotation speed of the transition block 722 is controllable by the
inclination of the incline surface and fixation base and the friction coefficient, the
transition block thus delays. When the boss 7221 of the transition block 722 rotates to
the next slide rail of the fixing base, if no external force acts on the push rod 721, the
compressed spring 724 releases energy to push the transition block 722 and the push
rod to the initial position. According to this principle, the delayer 72 can delay reset a
movable object.

[00304] The eighth embodiment:

[00305] As figured in FIG. 103, the lock with dual plug of this embodiment differs
from the first embodiment in that: the delayer is different. The delayer of this
embodiment is a clock delayer 81, which comprises a rack 811, a reducing mechanism,
an escape mechanism, a shock mechanism, an energy storing mechanism, a
unidirectional transmission mechanism and a fixing base 810, the fixing base 810 is
used to assemble the corresponding mechanism; one end of the rack 811 is connected
to the control mechanism, the rack 811 is coupled to the reducing mechanism; the
reducing mechanism is linked to the escape mechanism; the energy mechanism is
linked to the escape mechanism; the unidirectional transmission mechanism is
assembled between the escape mechanism and the reducing mechanism; the escape
mechanism is coupled to the shock mechanism;

[00306] The reducing mechanism comprise a small gear 812, a reducing gear 813 and
a driving gear 814, the small gear 812 is coaxially fixed to the reducing gear 813; the
teeth structure of the rack 811 is coupled to the small gear 812, the reducing gear 813
is engaged to the driving gear 814. as the reducing gear 813 is designed large and the
driving gear is designed small, the reducing mechanism reduces rotating speed. The
escape mechanism comprises an escape wheel 815 and an escape fork 816, the driving
gear 814 and the escape wheel 815 are fixed to the same rotating shaft 817; the energy
storing mechanism comprises a torsion spring 818, which is assembled to the rotating
shaft 817; the shock mechanism comprises a swing torsion spring 819 and an inertial
wheel 820, the swing torsion spring 818 is assembled to the inertial wheel 820; the
escape fork 816 is assembled to the inertial wheel 820 by a roller jewel, making one
end of the escape fork 816 swing with the swing of the inertial wheel 820. The end of
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the escape fork 816 is assembled with a jewel, the escape fork 816 is coupled to the
escape wheel 815 by the jewel 821, thereby controlling the escape wheel 815 not to
rotate continuously in high speed. The unidirectional transmission mechanism
comprises an elastic piece 822 and a wedge boss 823 disposed at the escape wheel,
one end of the elastic piece 822 is fixed to the driving gear 814, the other end is
coupled to the wedge boss 823 of the escape wheel 815.

[00307] The control mechanism (or the rear plug) moves backwardly and drives the
rack 811 to move backwardly, the rack 811 drives the small gear 812 to rotate, the
small gear 812 drives the reducing gear 813 to rotate, the reducing gear 813 drives the
driving gear 814 to rotate, making the torsion spring 818 store energy. The control
mechanism (or the rear plug) translates to the position, the torsion spring 818 finishes
the energy storing, at the same time, the control mechanism escapes its control to the
rack 811, the rack 811 starts to reset and the rack 811 moves forwardly by the driving
gear 814, at the same time, the driving gear 814 is fixed to the escape wheel 815,
therefore, the escape fork 816 starts to control the rotating of the escape wheel 815,
each time the escape fork 816 swings, the escape wheel 815 only rotates a certain
angle, and the driving gear 814 only rotates a certain angle, the rack 811 moves
forwardly a certain distance; the escape fork 816 swings in a fixed frequency to
control the rack 811 to reset slowly, thus achieving delay effect. The escape fork 816
and the torsion spring 819 and the inertial wheel 820 jointly act on the escape fork
816 to swing in a fixed frequency. The escape wheel 820 swings forth and back in a
fixed frequency under the action of the torsion spring 819; the roller jewel of the
inertial wheel 820 controls the escape fork 816 to swing synchronously. As one end of
the elastic piece 822 is fixed to the driving gear 814, the other end is coupled to the
wedge boss 823 of the escape wheel 815, the driving gear 814 is coupled to the escape
wheel 815 in unidirectional way.

[00308] The ninth embodiment:

[00309] Referring to FIG. 104, the lock with dual plug of this embodiment differs
from the first embodiment in that: the delayer is different. The delayer of this
embodiment is a damping delayer 91, which comprises a rack 911, a damping gear
912, a compressed spring 913 and a damper; one end of the rack 911 is connected to
the control mechanism; the compressed spring 913 abuts against the other end of the
rack 911; the teeth of the rack 911 is coupled to the damping gear 912; the damper
comprises a damping valve spindle 914 and a housing 915, the valve spindle 914 is
assembled in the housing 915 and is coaxially connected to the damping gear 912.

[00310] The control mechanism (as well as the rear plug) moves backwardly to drive
the rack 911 to move backwardly, making the compressed spring 913 compressed to
store energy. When the control mechanism translates to the position, the compressed
spring 913 finishes energy storing, at the same time, the control mechanism leaves its
control to the rack 911, the rack 911 starts to reset, the rack 911 also drives the
damping gear 912 to rotate, the rack 911 can only move in a slow rate; therefore the
rack 911 delay resets. The damper comprises the valve spindle 914 and the housing,
glue fills up therebetween, the housing 915 can not rotate. Due to the glue, more
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quickly the valve spindle 914 rotates, larger the viscous force of the glue is.
Industrial applicability

[00311] The present invention is provided that two plugs are mutually controlled; the
first plug restricts the unlocking of the second plug before the code of the first plug is
unlocked; after the first plug is unlocked, the first plug can move but not rotate; when
the first plug translates to its position, the first plug releases its restriction on the
second plug, but the second plug still restricts the rotating of the first plug; after the
second plug is unlocked, the first plug and the second plug can rotate synchronously
to unlock the lock. The time the first plug takes to move a position difference is the
time difference. The present invention not only applies mutually controlling between
the two plugs, but also applies some restriction conditions by time difference to
prevent technical unlocking. The dual plug and the mutually control structure of the
dual plug are easily implemented in the industry. The components of the present
invention are also easily manufactured.

[00312] Although the present invention has been described with reference to the
preferred embodiment thereof for carrying out the patent for invention, it is apparent
to those skilled in the art that a variety of modifications and changes may be made
without departing from the scope of the patent for invention which is intended to be
defined by the appended claims.
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Claims:

[claim 1] A method for mutually controlling and unlocking a dual plug in a
lock, comprising:

unlocking a code of a first plug first, the first plug restricting unlocking of a
second plug, the second plug restricting rotating of the first plug before
the code of the first plug is unlocked,;

after unlocking the code of the first plug, the first plug translating to a second
position from a first position using a preset position difference, the first
plug being unable to rotate during the translation;

after moving the first plug to the second position, the first plug releasing a
restriction on the second plug, the second plug still restricting the
rotating of the first plug; and

unlocking the code of the second plug, the first plug and the second plug
being able to rotate synchronously so as to unlock the lock after
unlocking the code of the second plug.

[claim 2] The method for mutually controlling and unlocking a dual plug in a
lock according to claim 1, wherein during the translation of the first plug from the
first position to the second position, the first plug utilizes a time difference caused by
the translation from the first position to the second position to gradually transit an
entrance of the second plug for insertion by an unlock device to a partially closed
state or a complete closed state.

[claim 3] The method for mutually controlling and unlocking a dual plug in a
lock according to claim 1 or claim 2, wherein the unlocking of the code of the first
plug and the unlocking of the code of the second plug are implemented using different
unlocking areas of an unlock device.

[claim 4] The method for mutually controlling and unlocking a dual plug in a
lock according to claim 3, wherein in a situation where a valid unlocking device is
used, when the first plug translates to the second position, and the first plug releases
restriction on the unlocking of the second plug, the valid unlock device also unlocks
the code of the second plug.

[claim 5] The method for mutually controlling and unlocking a dual plug in a
lock according to claim 1, wherein the first plug is unable to rotate after the code of
the first plug is unlocked; further comprising restricting the first plug from
self-rotating, and releasing the first plug from the self rotating only when the first plug
translates to the second position.

[claim 6]  The method for mutually controlling and unlocking a dual plug in a lock
according to claim 1, wherein the first plug utilizes an action part associated to the
code of the second plug to make the first plug restrict the unlocking of the second
plug; before the first plug moves, the plug is unable to be unlocked by a valid unlock
device; after the first plug moves to the second position, the action part of the first
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plug releases the restriction on the second plug, making the code of the second plug
can be unlocked by a valid unlock.

[claim 7] The method for mutually controlling and unlocking a dual plug in a
lock according to claim 1, wherein the rotation of the second plug is associated to the
rotation of the first plug to make the second plug restrict the rotating of the first plug;
if the second plug is unable to rotate, the first plug is unable to rotate.

[claim 8] The method for mutually controlling and unlocking a dual plug in a
lock according to claim 6, wherein when the first plug translates to the second
position, the first plug makes an entrance of the second plug for a unlock device to
insert gradually partially closed or completely closed; to achieve this object, the
action part of the first plug is associated to the second plug; before the first plug
moves, the first plug does not act on the second plug; after the first plug translates to
the second position, the second plug is influenced by the action part of the first plug,
making an entrance of the second plug for a unlock device to insert gradually partially
closed or completely closed.

[claim 9] A lock with a dual plug, comprising a lock head and a key; the lock
head comprises a lock body, a first plug and a second plug; the first and second plugs
are rotatably assembled in the lock body; a first lock mechanism and a second lock
mechanism, which can be unlocked by the key, are respectively assembled between
the first plug, the second plug and the lock body so as to restrict the rotating of the
first plug and the second plug in relation to the lock body; wherein the first plug and
the second plug are mutually controllably connected; the first plug is disposed with a
control mechanism to control the second plug, the first plug is disposed with a preset
position difference; before the first plug translates to its position, the second lock
mechanism is unable to be unlocked; when the key is inserted to the key hole, the key
unlocks the first lock mechanism first, then the key pushes the first plug to translate to
a second position from a first position according to the preset position difference;
when the first plug translates to the second position, the control mechanism releases
its control to the second lock mechanism, making the key be able to unlock the second
lock mechanism; the first plug and the second plug rotate synchronously by the
driving of the key to unlock the lock.

[claim 10] The lock with a dual plug according to claim 9, wherein the first
plug and the second spindle are located front to back, the first plug is a rear plug and
the second plug is a front plug; the first lock mechanism and the second lock
mechanism are respectively a rear lock mechanism and a front lock mechanism; the
front plug and the rear plug are rotatably assembled in the lock body; the front lock
mechanism and the rear lock mechanism, which can be unlocked by the key, are
respectively between the front and rear plug and the lock body to restrict the rotating
of the front and rear plug in relation to the lock body; the front plug and the rear plug
are mutually controllably connected; the rear plug is further assembled with the
control mechanism to control the front lock mechanism; before the rear plug translates
to its position, the front lock mechanism can not be unlocked; when the key is inserted
to the key hole, the key unlocks the rear lock mechanism first, and then pushes the
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rear plug to move backwardly to the second position, the control mechanism releases
its control to the front lock mechanism, making the key be able to unlock the front
lock mechanism; the front and rear plug rotate synchronously by the driving of the
key to unlock the lock.

[claim 11] The lock with a dual plug according to claim 9, wherein the first
plug and the second plug are half cylinder structural, the first plug is a lower plug, the
second plug is an upper plug, the first and second lock mechanism are respectively an
upper lock mechanism and a lower lock mechanism; the key is disposed with an upper
key slot and a lower key slot to unlock the upper and lower lock mechanism; when the
key is inserted to the key hole, the lower key slot unlocks the lower lock mechanism
first, the key then pushes the lower key slot to move backwardly axially to the second
position, the control mechanism releases its control to the upper lock mechanism,
making the upper key slot be able to unlock the upper lock mechanism; the upper and
lower plug rotate synchronously by the driving of the key to unlock the lock.

[claim 12] The lock with a dual plug according to claim 9, wherein the first
plug and the second plug are arranged inside and outside, the first plug is an inner
plug, the second plug is an outer plug, the first and second lock mechanism are
respectively an inner lock mechanism and an outer lock mechanism; the outer plug is
rotatably assembled in the lock body, the outer lock mechanism, which can be
unlocked by the key, is assembled between the outer plug and the lock body to restrict
the rotating of the outer plug in relation to the lock body; the inner plug is rotatably
assembled in the outer plug, the inner lock mechanism, which can be unlocked by the
key, is assembled between the inner plug and the lock body to restrict the rotating of
the inner plug in relation to the lock body; the inner and outer plug are mutually
controllably connected; the inner plug is assembled with the control mechanism to
control the outer lock mechanism; before the inner plug rotates to the second position,
the outer lock mechanism can not be unlocked; when the key is inserted to the key
hole, the key unlocks the inner lock mechanism first, then pushes the inner plug to
rotate; when the inner plug rotates to the second position, the control mechanism
releases its control to the outer lock mechanism, making the key be able to unlock the
outer lock mechanism; the inner and outer plug rotate synchronously by the driving of
the key to unlock the lock.

[claim 13] The lock with a dual plug according to any of claims 9-12, wherein
further comprising a gate disposed at the front of the key hole, the gate is linked to the
first plug; the gate closes the key hole during the translation of first plug from the first
position to the second position by the preset position difference.

[claim 14] The lock with a dual plug according to claim 13, wherein the gate
comprises an upper gate at the upper side of the front portion of the key hole and a
lower gate at the lower side of the front portion of the key hole, the first plug is
coupled to the upper and lower gate in an incline surface by a upper gate push bar and
a lower gate push bar arranged in the axis of the key hole; when the first plug
translates to the second position from the first position by the preset position
difference, the upper and lower gate respectively move in the gate closing direction
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until the key hole is closed.

[claim 15] The lock with a dual plug according to any of claims 9-12, wherein
further comprising a delayer assembled between the lock body and the control
mechanism; when the first plug translates to the position in the position difference
direction, the control mechanism pushes the delayer to make the delayer compressed
to store energy; when the first plug and the second plug rotate synchronously, the
delayer doesn’t releases the energy to push the control mechanism to return back; if
the first plug and the second plug do not rotate, the delayer releases energy to push the
control mechanism to return to the position to control the second lock mechanism
after a preset period.

[claim 16] The lock with a dual plug according to claim 15, wherein the delayer
is selected from hydraulic delayer, mechanical friction delayer, clock delayer or
damping delayer;

the hydraulic delayer comprises a main body, a piston, an inner tube, a spring and a
spindle; the inner tube is fixed in the main body; an oil cavity is formed between the
inner tube and the main body; the piston is slidably assembled in the inner tube by the
spring; an inner tube cavity disposed between the piston and the inner tube is
connected to a damping hole of the oil cavity; one end of the spindle is fixed to the
piston, the other end is connected to the control mechanism; the inner tube further
comprises a check valve to achieve quick oil discharging from the inner tube cavity to
the oil cavity;

the mechanical friction delayer comprises a push rod, a transition block a fixation
base and a compressed spring; the push rod, the transition block and the compressed
spring are slidably assembled in the inner chamber of the fixation base; a boss of the
push rod is slidably assembled in a slide rail of the fixation base; a rear end of the
compressed spring abuts against the inner wall of the rear end of the fixation base, the
front end abuts against the end of the inner hole of the rear end of the transition block;
the front end of the transition block is movably assembled to the end of the inner hole
of the rear end of the push rod; the boss of the transition block is coupled to the slide
rail of the fixation base; the front end of the push rod is connected to the control
mechanism; the push rod is pushed to drive the transition block to move backwardly
and the compressed spring is compressed to store energy; when the transition block
drops out of the slide rail of the fixation base, the incline surface of the transition
block is coupled to the incline surface of the push rod and the incline surface of the
fixation base, resulting in rotating a certain angle; the rotation speed of the transition
block is controllable by the inclination of the incline surface of the transition block,
the push rod and fixation base and the friction coefficient, the transition block thus
delays;

the clock delayer comprises a rack, a reducing mechanism, an escape mechanism, a
shock mechanism, an energy storing mechanism and a unidirectional transmission
mechanism; one end of the rack is connected to the control mechanism, the rack is
coupled to the reducing mechanism; the reducing mechanism is linked to the escape
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mechanism; the energy mechanism is linked to the escape mechanism; the
unidirectional transmission mechanism is assembled between the escape mechanism
and the reducing mechanism; the escape mechanism is coupled to the shock
mechanism;

the damping delayer comprises a rack, a damping gear, a compressed spring and a
damper; one end of the rack is connected to the control mechanism; the compressed
spring abuts against the other end of the rack; the teeth of the rack is coupled to the
damping gear; the damper comprises a damping valve spindle and a housing, the
valve spindle is assembled in the housing and is coaxially connected to the damping
gear.

[claim 17] The lock with a dual plug according to any of claims 10-12, wherein
the second lock mechanism is a pin mechanism; the pin mechanism is assembled
radically between the second plug and the lock body to restrict the rotating of the
second plug; the second plug further comprises a push rod slide groove axially
arranged, the slide groove is connected to the pin hole of the pin mechanism; the
control mechanism comprises a pin push rod, the pin push rod is disposed with a
sloping slide groove, a pin of the pin mechanism is disposed with a protruding portion
coupled to the sloping slide groove of the pin push rod; when the pin push rod of the
control mechanism moves in the horizontal direction, the pin moves up and down by
the coupling of the sloping slide groove of the pin push rod and the protruding portion
of the pin, making the pin switched between a position the key can not unlock and a
position the key can unlock; at the same time, one end of the pin push rod of the
control mechanism is linked to the second plug.

[claim 18] The lock with a dual plug according to claim 17, wherein the end of
the pin push rod of the control mechanism is disposed with a lock groove, the first
plug is disposed with a lock block fixing groove, one lock block is connected between
the lock groove of the pin push rod of the control mechanism and the lock block
fixing groove of the first plug to make the end of the pin push rod of the control
mechanism linked to the first plug; when the first plug moves in the position
difference direction, the first plug drives the pin push rode of the control mechanism
axially through the lock block.

[claim 19] The lock with a dual plug according to claim 18, wherein the second
plug is further disposed with a protruding portion, which is disposed between the lock
block fixing groove of the first plug and the lock groove of the pin push rod of the
control mechanism; the protruding portion of the second plug is disposed with a lock
block slide groove, the lock block passes through the lock block slide groove of the
protruding portion of the second plug and is coupled between the lock groove of the
pin push rod of the control mechanism and the lock block fixing groove of the first
plug; when the first plug drives the pin push rod of the control mechanism to move
axially by the lock block, the lock block moves axially in the lock block slide groove
of the protruding portion of the second plug.

[claim 20] The lock with a dual plug according to claim 19, wherein the lock
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block slide groove of the protruding portion of the second plug is disposed with a
sloping slide groove, to which the lock block is coupled to make the lock block move
axially in the lock block slide groove of the second plug and further move radically;
when the second plug translates to its position in the position difference direction, the
lock block escapes out of the lock groove of the pin push rod of the control
mechanism; at the same time, the bottom end of the lock block is disposed with a
spring, two sides of the lock block are disposed with a wing, the sloping slide groove
of the second plug is faced down, the lock block is assembled in the lock block fixing
groove of the first plug through the spring; the wings of the lock block abuts against
the sloping slide groove of the lock block slide groove of the second plug.

[claim 21] The lock with a dual plug according to claim 11, wherein the upper
lock mechanism between the upper plug and the lock body is a blade mechanism, the
blade mechanism comprises a tumbler radically assembled between the upper plug
and the lock body to restrict the rotating of the upper plug and a blade components
assembled in the upper plug and linked to the tumbler; the upper plug is further
disposed with a push rod slide groove axially arranged and connected to the tumbler;
the control mechanism comprises a tumbler push rod, which is assembled to the push
rod slide groove of the upper plug to control the tumbler of the blade mechanism, the
rear end of the tumbler push rod of the control mechanism is linked to the lower plug.

[claim 22] The lock with a dual plug according to claim 21, wherein the
tumbler push rod of the control mechanism is disposed with a slide groove axially
movable in relation to the tumbler; the slide groove of the tumbler push rod of the
control mechanism is disposed with an inline surface; the tumbler is disposed with a
protruding portion; the incline surface of the tumbler push rod of the control
mechanism is faced up and is coupled to the protruding portion of the tumbler so as to
restrict the tumbler from falling down radically before the tumbler push rod of the
control mechanism moves backwardly to the position; at the same time, the rear end
of the tumbler push rod of the control mechanism is disposed with a lock groove, the
lower plug is disposed with a lock block fixing groove, a lock block is connected
between the lock groove of the tumbler push rod of the control mechanism and the
lock block fixing groove of the lower plug to make the rear end of the tumbler push
rod of the control mechanism linked to the lower plug; when the lower plug moves
axially, the lower plug drives the tumbler push rod of the control mechanism to move
axially by the lock block.

[claim 23] The lock with a dual plug according to claim 22, wherein the groove
bottom of the push rod slide groove of the upper plug is further disposed with a lock
block slide groove in the axial direction; the lock block slide groove of the upper plug
is disposed between the lock block fixing groove of the lower plug and the lock
groove of the tumbler push rod of the control mechanism; the lock block passes
through the lock block slide groove of the upper plug and is coupled between the lock
groove of the tumbler push rod of the control mechanism and the lock block fixing
groove of the lower plug; when the lower plug drives the tumbler push rod of the
control mechanism to move axially by the lower plug, the lock block moves axially in
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the lock block slide groove of the upper plug.

[claim 24] The lock with a dual plug according to claim 23, wherein the lock
block slide groove of the upper plug is disposed with a sloping slide groove, to which
the lock block is coupled to make the lock block move axially in the lock block slide
groove of the upper plug and further move radically; when the lower plug translates to
its position in the position difference direction, the lock block escapes out of the lock
groove of the tumbler push rod of the control mechanism; at the same time, the
bottom end of the lock block is disposed with a spring, two sides of the lock block are
disposed with a wing, the sloping slide groove of the upper plug is faced down, the
lock block is assembled in the lock block fixing groove of the lower plug through the
spring; the wings of the lock block abuts against the sloping slide groove of the lock
block slide groove of the upper plug.

[claim 25] The lock with a dual plug according to claim 12, wherein the outer
lock mechanism between the outer plug and the lock body is a pin mechanism; the pin
mechanism is assembled radically between the outer plug and the lock body to restrict
the rotating of the outer plug; the outer plug is further disposed with a push rod slide
groove axially arranged and connected to the pin hole of the pin mechanism; the
control mechanism comprises a pin push rod and a spring bolt slide block, the pin
push rod of the control mechanism is assembled in the push rod slide groove of the
outer plug and controls the pins of the pin mechanism; the rear end of the pin push rod
of the control mechanism is linked to the spring bolt slide block; the spring bolt slide
block is assembled to the rear portion of the outer plug.

[claim 26] The lock with a dual plug according to claim 25, wherein the front
end face of the spring bolt slide block of the control mechanism is disposed with an
incline surface; the inner plug is disposed with a protruding portion protruding axially;
the incline surface of the spring bolt slide block of the control mechanism is coupled
to the protruding portion of the inner plug, making that when the inner plug is rotated,
the spring bolt slide block moves a position axially accordingly so as to drive the pin
push rod of the control mechanism to move axially.

[claim 27] The lock with a dual plug according to claim 9, wherein the first
plug and the second plug are arrange front and back, the first plug is a rear plug, the
second plug is a front plug; the first lock mechanism is a rear lock mechanism, and
the second lock mechanism is a front lock mechanism; the front lock mechanism is a
blade mechanism, the blade mechanism comprises a tumbler and at least a blade
coupled to the bottom portion of the tumbler; the blade is disposed with a key groove
and at least a trap groove; the rear plug is further assembled with a control mechanism
to control the tumbler; before the rear plug translates to its position, the tumbler can
not fall down; when the key is inserted to the key hole, the key unlocks the rear lock
mechanism first, then the key pushes the rear plug to move axially backwardly to its
position to make the tumbler fall down; when the tumbler drops to the key groove of
the blade, the front lock mechanism unlocks, the front and rear plug rotate
synchronously by the key to unlock the lock; when the tumbler drops to the trap
groove of the blade, the front lock mechanism can not unlock and the blade can not
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move.

[claim 28] The lock with a dual plug according to claim 27, wherein the
control mechanism comprises the tumbler push rod and a coupling mechanism
disposed between the tumbler push rod and the tumbler; the front plug is disposed
with a push rod groove arranged axially; the push rod groove of the front plug is
connected to a tumbler groove, which is used to assemble the tumbler, of the front
plug; the tumbler push rod of the control mechanism is slidably assembled in the push
rod groove of the front plug and is coupled to the tumbler; the rear end of the tumbler
push rod of the control mechanism is linked to the rear plug; when the rear lock
mechanism does not unlock, the tumbler push rod of the control mechanism can not
move; before the tumbler push rod of the control mechanism translates to its position,
the tumbler can not fall down.

[claim 29] The lock with a dual plug according to claim 28, wherein the
coupling mechanism between the tumbler push rod and the tumbler comprises:

a slide groove disposed at the tumbler push rod of the control mechanism, the tumbler
is slidably coupled to the slide groove of the tumbler push rod, the tumbler push rod
of the control mechanism and the tumbler can move in cross way;

a raised column disposed at the tumbler and an incline surface disposed at the slide
groove of the tumbler push rod of the control mechanism, and a clip coupled to the
incline surface and arranged in the horizontal direction; the bottom section of the
incline surface of the slide groove of the tumbler push rod of the control mechanism is
disposed with a raised column; one end of the clip is fixed to the raised column of the
bottom section of the incline surface of the slide groove of the tumbler push rod of the
control mechanism, the other end is freely put on the top portion of the incline surface
of the slide groove of the tumbler push rod of the control mechanism.

[claim 30] The lock with a dual plug according to claim 29, wherein the sum of
the raising size of the raised column of the tumbler and the width of the raised column
of the incline surface of the slide groove of the tumbler push rod of the control
mechanism is not larger than the width of the incline surface of the slide groove of the
tumbler push rod of the control mechanism; the width of the clip is equal to the width
of the incline surface of the tumbler push rod of the control mechanism.

[claim 31] The lock with a dual plug according to claim 30, wherein before the
tumbler push rod of the control mechanism moves backwardly to its position, the
raised column of the tumbler is restricted by the clip to make the tumbler unable to
fall down; when the tumbler push rod of the control mechanism translates to its
position, the raised column of the tumbler escapes the restriction of the clip to make
the tumbler fall down; when the tumbler push rod of the control mechanism moves
forthwardly, the raised column of the tumbler moves upwardly along the incline
surface of the slide groove of the tumbler push rod of the control mechanism; when
the tumbler push rod of the control mechanism moves forthwardly to its position, the
raised column of the tumbler pushes the free end of the clip away and resets to the
upper end of the clip.
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