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(54) LOCK OPENING AND MEASURING TOOL AND METHOD FOR USING SAME

(57) In the present invention, a tool for unlocking
and/or measuring a lock and a use method thereof are
provided. The tool comprises: a main panel, a support
body, a key body, a rotation rod, and at least one swing
arm, wherein the support body is fixed at one end to the
main panel and is fixed at the other end to the key body,
and the rotation rod and the swing arm are connected
with the support body, respectively; the rotation of the
rotation rod can drive the support body to rotate; the main
panel is provided thereon with scale lines; the key body
can be inserted into a lock hole of the lock to be meas-

ured, and the key body is provided thereon with a via
hole corresponding to a resilient tongue of the lock to be
measured; the swing arm can move on the support body
and is provided at its end with a top hook, the top hook
can pass through the via hole on the key body and trigger
the resilient tongues of the lock to be measured, and
every time when one of the resilient tongues is triggered,
a pointer on the respective swing arm points to the scale
line corresponding to the current triggering. The present
solution can improve the efficiency of unlocking and key
making.



EP 3 361 024 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to the field of me-
chanical engineering, and specifically to a tool for unlock-
ing and/or measuring a lock and a use method thereof.

BACKGROUND OF THE INVENTION

[0002] A lock is a common security product in daily life,
for closing use. A common lock is generally a mechanical
lock, such as a burglar-proof door lock, a car lock, a pad-
lock, a chain lock, etc. The lock is provided with a key
corresponding thereto by which the lock can be locked
or unlocked. With the development of the science and
technology, there present many locks which are unlocked
by optical, electric, magnetic, audio, or fingerprint instruc-
tions. However, in order that the lock can be unlocked in
special situations, these locks are also provided with me-
chanical lock holes and can be unlocked by correspond-
ing keys.
[0003] Often in daily life, the key may be lost and there
is not a backup key. For example, the car key is lost and
there is not a backup key. As for this, there are two han-
dling methods. In one of the methods, the car door is
opened by a professional unlocking person without the
key, and then all the locks of the car are removed and
are replaced with new locks. In another method, the car
door is opened by a professional unlocking person, and
then one of the locks is removed; after the lock is disas-
sembled, a corresponding key is made according to the
lock core structure thereof.
[0004] In either of the two methods for solving the prob-
lem of a lost key, it is necessary to invite a professional
unlocking person to unlock the lock. The professional
unlocking person unlocks the lock based on the experi-
ences and may take a long time to unlock the lock. When
replacing the locks of the car, due to difference in struc-
ture of the locks, it may take a long time to remove old
locks and install new locks. If the lock is disassembled
and a key is made according to the lock core structure
thereof, it may also take a long time to disassembly,
measure and reassembly the lock. Therefore, the meth-
ods for solving the problem of a lost key in the prior art
are low in efficiency of unlocking and key making.

SUMMARY OF THE INVENTION

[0005] According to the present invention, a tool for
unlocking and/or measuring a lock and a use method
thereof are provided, which can improve the efficiency
for unlocking or key making.
[0006] According to an embodiment of the present in-
vention, a tool for unlocking and/or measuring a lock is
provided, comprising: a main panel, a support body, a
key body, a rotation rod, and at least one swing arm,
wherein

the support body is fixed at one end to the main panel
and is fixed at the other end to the key body, and the
rotation rod and the swing arm are connected with the
support body, respectively;
the rotation of the rotation rod can drive the support body
to rotate;
the main panel is provided thereon with scale lines;
the key body can be inserted into a lock hole of the lock
to be measured, and the key body is provided thereon
with a via hole corresponding to a resilient tongue of the
lock to be measured;
the swing arm can move on the support body and is pro-
vided at its end with a top hook, the top hook can pass
through the via hole on the key body and trigger the re-
silient tongues of the lock to be measured, and every
time when one of the resilient tongues is triggered, a
pointer on the respective swing arm points to the scale
line corresponding to the current triggering.
[0007] Preferably, the scale lines comprise: tooth lo-
cation lines and tooth depth lines intersecting therewith;
the tooth location lines correspond to arrangement num-
bers of the resilient tongues in the lock to be measured,
and the tooth depth lines correspond to positions of the
resilient tongues when the lock to be measured is in the
unlocked state;
numbers of the tooth location lines and of the tooth depth
lines, a spacing between adjacent tooth location lines
and a spacing between adjacent tooth depth lines corre-
spond to the type of the lock to be measured.
[0008] Preferably, the swing arm is provided thereon
with a rotation shaft which is fixed between the top hook
and the pointer; the support body is provided thereon
with a sliding groove in which the rotation shaft is posi-
tioned; the rotation shaft can move within the sliding
groove in a direction towards the key body or the main
panel such that the top hook comes into contact with
different resilient tongues; the swing arm can rotate
around the rotation shaft to trigger the resilient tongue to
move.
[0009] Preferably, the rotation rod is connected with
the support body via a pin and can rotate around the pin
in a direction towards the key body or the main panel to
change its angle with respect to the support body; when
the rotation rod is perpendicular to the support body and
when the rotation rod is rotated under an effect by an
external force parallel to the direction of the pin, the sup-
port body can be driven to rotate in the same direction,
the rotation of the support body drives the key body and
the main panel to rotate in the same direction; and when
the rotation rod is parallel to the support body, the rotation
rod becomes overlapped with the swing arm.
[0010] Preferably, the key body has its size and shape
corresponding to the type of the lock to be measured;
the key body has one end as a fixing end and the other
end as a free end, wherein the fixing end is fixed to the
support body and the free end is provided with a chamfer,
when the lock to be measured is unlocked or measured,
the key body is inserted by the free end into the lock hole
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of the lock to be measured.
[0011] Preferably, the swing arm comprises a sheet
shape swing arm or a cylinder shape swing arm;
when the swing arm is the sheet shape swing arm, the
key body has a sheet shape structure and is provided on
its thickness face with a first via hole; the sheet shape
swing arm is fixed at its middle portion to the rotation
shaft perpendicular to its sheet shape plane; when the
sheet shape swing arm rotates around the rotation shaft,
the top hook at one end of the sheet shape swing arm
can pass through the first via hole and trigger the resilient
tongue having its contact point in the same plane of the
sheet shape key body;
when the swing arm is the cylinder shape swing arm, the
key body has a sheet shape structure and is provided on
the middle portion of its sheet shape plane with a second

via hole; the cylinder shape swing arm has a  shape
structure wherein the middle portion thereof serves as
the rotation shaft of the cylinder shape swing arm; the
rotation shaft of the cylinder shape swing arm has one
end fixed to the top hook of the cylinder shape swing arm
and the other end fixed to a rotation handle of the cylinder
shape swing arm; the rotation shaft of the cylinder shape
swing arm is parallel to the plane of the sheet shape key
body, and by operation of the rotation handle of the cyl-
inder shape swing arm, the top hook of the cylinder shape
swing arm can be moved in a direction towards the key
body or the main panel, or be rotated around the rotation
shaft of the cylinder shape swing arm; the top hook of
the cylinder shape swing arm can pass through the sec-
ond via hole and trigger the resilient tongue having its
contact point not in the same plane of the key body.
[0012] Preferably, the tool further comprises a dial, the
dial has a structure of a circular cake and is fixed to the
support body, the dial is provided on its circular surface
with a plurality of tooth depth lines extending through a
center of the circular surface, and the circular surface
provided with the tooth depth lines is perpendicular to
the rotation shaft of the cylinder shape swing arm; as the
top hook of the cylinder shape swing arm rotates around
the rotation shaft of the cylinder shape swing arm to trig-
ger the resilient tongue having its contact point not in the
same plane of the key body, the rotation handle of the
cylinder shape swing arm is parallel to different tooth
depth lines on the dial;
the support body is provided on its surface with a plurality
of tooth location lines which are parallel to one another,
as the rotation handle of the cylinder shape swing arm
is operated such that the top hook of the cylinder shape
swing arm is moved in a direction towards the key body
or the main panel to trigger different resilient tongues
having their contact points not in the same plane of the
key body, the rotation handle of the cylinder shape swing
arm is aligned with different tooth location lines on the
surface of the support body.
[0013] Preferably, the support body has a hollow-out
structure of sheet shape and is provided on its thickness

face with a via hole which is provided on its inner wall
with a sliding groove; the swing arm passes through the
via hole on the thickness face of the support body, and
the rotation shaft of the swing arm is positioned within
the sliding groove on the inner wall of the support body
and can move or rotate within the sliding groove.
[0014] According to an embodiment of the present in-
vention, a use method of the tool for unlocking and/or
measuring a lock according to any one of the above em-
bodiments is also provided, comprising:

inserting the key body into the lock hole of the lock
to be measured;
rotating the rotation rod in a direction of unlocking
the lock to be measured to drive the support body to
rotate until further rotation is prevented, keeping ap-
plying the force in the direction for unlocking the lock
to be measured to the rotation rod such that the sup-
port body is in a state where further rotation is pre-
vented;
rotating the swing arm to make the top hook on the
swing arm pass through the via hole on the key body
and trigger the resilient tongue of the lock to be meas-
ured such that the resilient tongue can be moved
under the effect of a relatively small triggering force;
moving the swing arm to change its position on the
support body to trigger other resilient tongues until
all the resilient tongues can be moved simultaneous-
ly under the effect of a relatively small triggering
force, thus unlocking the lock to be measured;
keeping the unlocked state of the lock to be meas-
ured, using the swing arm to successively trigger the
resilient tongues to their target positions where fur-
ther movement is prevented, and accordingly re-
cording the scale lines pointed by the pointer on the
swing arm.

[0015] Preferably, the steps of using the swing arm to
successively trigger the resilient tongues to their target
positions where further movement is prevented and ac-
cordingly recording the scale lines pointed by the pointer
on the swing arm comprise:
after triggering each of the resilient tongues to its target
position where further movement is prevented, keeping
the position of the swing arm unchanged, and recording
the tooth location line and the tooth depth line pointed by
the pointer on the swing arm at this time.
[0016] Preferably, after the step of accordingly record-
ing the scale lines and scales pointed by the pointer on
the swing arm, the use method further comprises:

according to the tooth location line and the tooth
depth line pointed by the pointer on the swing arm
when each of the resilient tongues is in its target
position, obtaining the tooth location line and the
tooth depth line corresponding to each of the resilient
tongues;
according to the tooth location line and the tooth
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depth line corresponding to each of the resilient
tongues, obtaining the arrangement number of the
resilient tongue in the lock to be measured and the
position of the resilient tongue when the lock to be
measured is unlocked;
according to the arrangement number of each of the
resilient tongues in the lock to be measured and the
position of the resilient tongue when the lock to be
measured is unlocked, obtaining the arrangement
order for all the resilient tongues and a tooth code
corresponding to each of the resilient tongues;
according to the arrangement order for all the resil-
ient tongues and a tooth code corresponding to each
of the resilient tongues, making a key corresponding
to the lock to be measured.

[0017] According to the embodiments of the present
invention, a tool for unlocking and/or measuring a lock
and a use method thereof are provided. The key body
can be inserted into the lock hole of the lock to be meas-
ured. The rotation rod rotates to drive the support body
and the key body to rotate. The top hook at one end of
the swing arm can pass through the via hole on the key
body and trigger the resilient tongue of the lock to be
measured. Accordingly, when each resilient tongue is
triggered, the pointer on the swing arm will points to the
corresponding scale lines on the main panel. When a
lock is to be unlocked or measured, the key body is in-
serted into the lock hole of the lock to be measured; the
rotation rod is used to rotate the lock core of the lock to
be measured; the scale lines on the main panel are used
to locate the positions of the resilient tongues of the lock
to be measured; the top hook on the swing arm is used
to trigger the resilient tongues of the lock to be measured,
thus unlocking the lock to be measured; the pointer on
the swing arm is used to record the scales corresponding
to the resilient tongues when the lock to be measured is
unlocked; according to the scales corresponding to the
resilient tongues, a key corresponding to the lock to be
measured is made. By the tool, the positions of the resil-
ient tongues can be rapidly located, the scale values cor-
responding to the resilient tongues when the lock is un-
locked are recorded, and a corresponding key can be
made directly according to the scale values, thus improv-
ing the efficiency of unlocking and key making.

DESCRIPTION OF THE DRAWINGS

[0018]

Figure 1 is a diagram of a first tool for unlocking
and/or measuring a lock according to an embodi-
ment of the present invention.
Figure 2 is a diagram of a second tool for unlocking
and/or measuring a lock according to an embodi-
ment of the present invention.
Figure 3 is a diagram of a third tool for unlocking
and/or measuring a lock according to an embodi-

ment of the present invention.
Figure 4 is a diagram of a fourth tool for unlocking
and/or measuring a lock according to an embodi-
ment of the present invention.
Figure 5 is a diagram of a fifth tool for unlocking
and/or measuring a lock according to an embodi-
ment of the present invention.
Figure 6 is a diagram of a sixth tool for unlocking
and/or measuring a lock according to an embodi-
ment of the present invention.
Figure 7 is a diagram of a seventh tool for unlocking
and/or measuring a lock according to an embodi-
ment of the present invention.
Figure 8 is a diagram of a eighth tool for unlocking
and/or measuring a lock according to an embodi-
ment of the present invention.
Figure 9 is a diagram of a ninth tool for unlocking
and/or measuring a lock according to an embodi-
ment of the present invention.
Figure 10 is a diagram of a tenth tool for unlocking
and/or measuring a lock according to an embodi-
ment of the present invention.
Figure 11 is a diagram of an eleventh tool for unlock-
ing and/or measuring a lock according to an embod-
iment of the present invention.
Figure 12 is a diagram of a twelfth tool for unlocking
and/or measuring a lock according to an embodi-
ment of the present invention.
Figure 13 is a flow diagram of a use method of a tool
for unlocking and/or measuring a lock according to
an embodiment of the present invention.
Figure 14 is a flow diagram of a use method of a tool
for unlocking and/or measuring a lock according to
another embodiment of the present invention.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0019] Hereinafter, the technical solutions in the em-
bodiments of the present invention will be described
clearly and completely in connection with the accompa-
nying drawings for the embodiments of the present in-
vention. Obviously, the embodiments as described are
only some of the embodiments of the present invention,
rather than all of the embodiments. Based on the em-
bodiments of the present invention, any other embodi-
ment(s) obtained by those skilled in the art without inven-
tive work will fall into the protection scope of the present
invention.
[0020] As shown in figure1, according to an embodi-
ment of the present invention, a tool for unlocking and/or
measuring a lock is provided, comprising: a main panel
101, a support body 102, a key body 103 , a rotation rod
104, and at least one swing arm 105, wherein
the support body 102 is fixed at one end to the main panel
101 and is fixed at the other end to the key body 103,
and the rotation rod 104 and the swing arm 105 are con-
nected with the support body 102, respectively;
the rotation of the rotation rod 104 can drive the support
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body 102 to rotate;
the main panel 101 is provided thereon with scale lines;
the key body 103 can be inserted into a lock hole of the
lock to be measured, and the key body 103 is provided
thereon with a via hole corresponding to a resilient tongue
of the lock to be measured;
the swing arm 105 can move on the support body 102
and is provided at its end with a top hook which can pass
through the via hole on the key body 103 and trigger the
resilient tongues of the lock to be measured, and every
time when one of the resilient tongues is triggered, a
pointer on the respective swing arm 105 points to the
scale line corresponding to the current triggering.
[0021] According to an embodiment of the present in-
vention, a tool for unlocking and/or measuring a lock is
provided, wherein the key body can be inserted into a
lock hole of the lock to be measured; the rotation of the
rotation rod drives the support body as well as the key
body to rotate; the swing arm is provided at its end with
a top hook which can pass through the via hole on the
key body and trigger the resilient tongues of the lock to
be measured, and accordingly, when one of the resilient
tongues is triggered, a pointer on the swing arm will point
to the corresponding scale line on the main panel. When
a lock is to be unlocked or measured, the key body is
inserted into the lock hole of the lock to be measured;
the rotation rod is used to rotate the lock core of the lock
to be measured, the scale lines on the main panel are
used to locate the positions of the resilient tongues of the
lock to be measured, the top hook on the swing arm is
used to trigger the resilient tongues of the lock to be
measured, thus unlocking the lock to be measured; the
pointer on the swing arm is used to record the scales
corresponding to the resilient tongues when the lock to
be measured is unlocked, and according to the scales
corresponding to the resilient tongues, a key correspond-
ing to the lock to be measured can be made. With such
tool, the positions of the resilient tongues can be located
rapidly, the scale values corresponding to the resilient
tongues when the lock to be measured is unlocked can
be recorded, and a corresponding key can be directly
made according to the scale values, thus improving the
efficiency for unlocking or key making.
[0022] According to an embodiment of the present in-
vention, the scale lines on the main panel 101 comprise:
tooth location lines and tooth depth lines intersecting
therewith; the tooth location lines correspond to arrange-
ment numbers of the resilient tongues in the lock to be
measured, and the tooth depth lines correspond to posi-
tions of the resilient tongues when the lock to be meas-
ured is in its unlocked state; the numbers of the tooth
location lines and of the tooth depth lines correspond to
the type of the lock to be measured, and a spacing be-
tween a tooth location line and the adjacent tooth location
line and a spacing between a tooth depth line and the
adjacent tooth depth line also correspond to the type of
the lock to be measured. With the tooth location line(s),
the resilient tongues of the lock to be measured can be

located to facilitating rapid unlocking of the resilient
tongues. With the tooth depth line, the tooth codes cor-
responding to the resilient tongues of the lock to be meas-
ured can be obtained, and with the tooth codes corre-
sponding to the resilient tongues, a key can be made
quickly, thus improving the efficiency of unlocking or key
making.
[0023] In an embodiment of the present invention, on
the swing arm 105, the rotation shaft is fixed between
the top hook and the pointer; the support body 102 is
provided thereon with a sliding groove in which the rota-
tion shaft on the swing arm 105 is positioned; the rotation
shaft can move within the sliding groove in a direction
towards the key body 103 or the main panel 101, also
the rotation shaft can rotate within the sliding groove,
thus, the swing arm 105 can move in a direction towards
the key body 103 or the main panel 101 such that the top
hook on the swing arm 105 can trigger different resilient
tongues; also, the rotation shaft provides a support point
for force application in triggering of the resilient tongues,
to facilitate triggering of the resilient tongues, thus im-
proving efficiency of unlocking. When the top hook ro-
tates around the rotation shaft, the pointer rotates ac-
cordingly to indicate the position(s) of the corresponding
resilient tongue(s), thus accurately obtaining information
of the resilient tongue of the lock to be measured.
[0024] In an embodiment of the present invention, the
rotation rod 104 is fixed to the support body 102 via a pin
and can rotate around the pin to change its angle with
respect to the support body 102; when the rotation rod
104 is perpendicular to the support body 120, the rotation
rod 104 will rotate under an effect of an external force
parallel to the direction of the pin, and the rotation of the
rotation rod 104 will drive the support body 102 to rotate,
the rotation of the support body 102 further drives the
key body 103 and the main panel 101 to rotate. Thus,
when the tool is not used, the rotation rod 104 can be
rotated to be parallel to the support body 102 to facilitate
storage and carrying; and when the tool is to be used,
the rotation rod 104 can be rotated to be perpendicular
to the support body 102. With a relatively small force, the
rotation rod 104 can be rotated to provide a triggering
signal necessary for triggering the resilient tongue(s) of
the lock to be measured.
[0025] In an embodiment of the present invention, the
key body 103 has its size and shape corresponding to
the type of the lock to be measured, to ensure that the
key body 103 can be inserted into the lock hole of the
lock to be measured. The key body 103 is provided at its
front end with a chamfer to ensure that the key body 103
can be smoothly inserted into the lock hole of the lock to
be measured, and any undesirable occurrence, such as
the key body 103 being unable to be fully inserted due
to blocking by the resilient tongue of the lock to be meas-
ured, or the key body 103 damaging the resilient tongue
of the lock to be measured during insertion, should be
prevented.
[0026] In an embodiment of the present invention, ac-
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cording to the difference in type of the lock to be meas-
ured, the swing arm 105 may be a sheet shape swing
arm or a cylinder shape swing arm. When the swing arm
105 is the sheet shape swing arm, the sheet shape swing
arm is fixed at its middle portion to the rotation shaft per-
pendicular to its sheet shape plane. Under this condition,
the key body 103 is provided with a first via hole in a
direction of its thickness. The sheet shape swing arm
rotates around the rotation shaft which is perpendicular
to its sheet shape plane. The top hook at one end of the
sheet shape swing arm can pass through the first via hole
on the key body 103 and trigger the resilient tongue hav-
ing its contact point in the same plane of the key body
103. When the swing arm is the cylinder shape swing

arm in " " shape wherein the middle portion thereof
serves as the rotation shaft, the rotation shaft has one
end fixed to the top hook and the other end fixed to a
rotation handle; the rotation shaft of the cylinder shape
swing arm is positioned in the sliding groove of the sup-
port body and is parallel to the plane of the sheet shape
key body, and by operation of the rotation handle of the
cylinder shape swing arm, the top hook of the cylinder
shape swing arm can be moved in a direction towards
the key body or the main panel, or be rotated around the
rotation shaft of the cylinder shape swing arm; the top
hook of the cylinder shape swing arm, when rotating
around the rotation shaft of the cylinder shape swing arm,
can pass through the second via hole provided at the
middle portion of the sheet shape plane of the sheet
shape key body 103 and trigger the resilient tongue hav-
ing its contact point not in the same plane of the key body.
For different types of the locks to be measured, the swing
arms in different forms can be made to trigger the resilient
tongues in different positions, thus improving adaptability
of the tool for unlocking and/or measuring a lock.
[0027] In an embodiment of the present invention,
when the cylinder shape swing arm is included, the tool
for unlocking and/or measuring a lock further comprises
a dial. The dial has a structure of a circular cake and is
fixed to the support body, the dial is provided on its cir-
cular surface with a plurality of tooth depth lines extending
through a center of the circular surface, and the circular
surface of the dial is perpendicular to the rotation shaft
of the cylinder shape swing arm. The circular surface
having the tooth depth lines is close to the side of the
main panel. The support body is provided, on its surface
in a position close to the outlet of the swing arm, with a
plurality of tooth location lines which are parallel to one
another, as the rotation handle of the cylinder shape
swing arm is operated such that the top hook of the cyl-
inder shape swing arm is moved in a direction towards
the key body or the main panel, the operation handle of
the cylinder shape swing arm is aligned with different
tooth location lines on the support body. Thus, the resil-
ient tongues not in the same plane of the key body can
be located rapidly, and the arrangement position(s) of
the corresponding resilient tongue(s) in the lock to be

measured can be obtained. When the rotation handle of
the cylinder shape swing arm is operated to make the
top hook of the cylinder shape swing arm rotate around
the rotation shaft of the cylinder shape swing arm, the
rotation handle of the cylinder shape swing arm is rotated
to different angles to be parallel to different tooth depth
lines on the dial, then the position(s) of the resilient
tongue(s) not in the same plane of the key body when
the lock to be measured is unlocked can be obtained,
thus determining the tooth code(s) corresponding to the
resilient tongue(s). Also, the resilient tongue(s) not in the
same plane of the key body can be unlocked quickly, and
the arrangement order and the corresponding tooth
code(s) of the resilient tongue(s) in the lock to be meas-
ured can be obtained, thus enabling fast and effective
unlocking or key making for the lock with the resilient
tongues having their contact points not in the same plane.
[0028] In an embodiment of the present invention, the
support body 102 has a hollow-out structure of sheet
shape and is provided on its thickness face with a via
hole which is provided on its inner wall with a sliding
groove; the swing arm 105 passes through the via hole.
The end having the top hook is positioned on the side of
the key body 103 and the end having the pointer is po-
sitioned on the side of the main panel 101. The rotation
shaft of the swing arm 105 is positioned within the sliding
groove on the inner wall of the via hole of the support
body 102 and can move or rotate within the sliding
groove. With such structure, the swing arm 105 is con-
nected with the support body 102 to ensure that the swing
arm 105 when triggering the resilient tongue will not
shake, thus improving the usability of the tool for unlock-
ing and/or measuring a lock as well as the accuracy of
the measurement result for the lock.
[0029] In order to make the purposes, technical solu-
tions and advantages of the present invention clearer,
the present invention will be further described in detail
hereinafter in combination with the accompanying draw-
ings and the specific embodiments.
[0030] As shown in figure 2, in an embodiment of the
present invention, a tool for unlocking and/or measuring
a lock is provided, comprising: a main panel 203, a sup-
port body 202, a key body 201, a rotation rod 204, and
a swing arm 205, wherein
[0031] The key body 201 and the main panel 203 are
fixed to the support body 202, respectively; the rotation
rod 204 is connected, via two pins 206, with the support
body 202; the support body 202 is provided thereon with
a sliding groove 2021; the swing arm 205 is provided at
its one end with a top hook 2051 and is provided at its
other end with an operation handle 2053, and is provided
at its middle portion with a pointer 2052; a rotation shaft
2054 is fixed between the pointer 2052 and the top hook
2051; the rotation shaft 2054 on the swing arm 205 is
positioned within the sliding groove 2021 on the support
body 202; the main panel 203 is provided thereon with a
plurality of tooth location lines 207 and tooth depth lines
208 intersecting therewith.
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[0032] The rotation rod 204 can rotate around the pin
206 to change its angle with respect to the support body
202; when the rotation rod 204 rotates around the pin
206 to a position perpendicular to the support body 202
and when the rotation rod is rotated under an effect by
an external force parallel to the direction of the pin, the
support body 202 can be driven to rotate, the rotation of
the support body 202 accordingly drives the key body
201, the main panel 203 and the swing arm 205 to rotate;
and when the rotation rod 204 is rotated around the pin
206 to a position parallel to the support body 202, the
rotation rod 204 becomes overlapped with the swing arm
205.
[0033] By pushing or pulling the operation handle
2053, the rotation shaft 2054 can be moved in a direction
towards the key body 201 or the main panel 203 and thus
drives the top hook 2051 and the pointer 2052 to move
accordingly. The pointer 2052 points to different tooth
location lines 207. By rotating the operation handle 2053
around the rotation shaft 2054, the top hook 2051 and
the pointer 2052 will accordingly rotate around the rota-
tion shaft 2054, and the pointer 2052 points to different
tooth depth lines 208.
[0034] The key body 201 has its size and shape cor-
responding to the respective lock type for the tool for
unlocking and/or measuring a lock. The key body 201 is
provided at its front end with a chamfer and is provided
at its side face with a via hole. The position of the via hole
corresponds to the position of the resilient tongue in the
lock to be measured corresponding to the tool, to ensure
that the top hook 2051 can pass through the via hole to
trigger the resilient tongues.
[0035] The number of the tooth location lines 207 on
the main panel 203 is equal to the number of the resilient
tongues in the lock to be measured. When the pointer
2052 points to different tooth location lines 207, the top
hook 2051 accordingly points to different resilient
tongues. The number of the tooth depth lines 208 on the
main panel 203 is equal to the number of the position
states of all the resilient tongues in the lock to be meas-
ured when the lock is in the unlocked state. When the
pointer 2052 points to different tooth depth lines 208, the
top hook 2051 triggers the resilient tongue(s) to different
position states.
[0036] In an embodiment of the present invention,
when the contact points of the resilient tongues in the
lock to be measured are not in the same plane, the tool
for opening and/or measuring corresponding to the lock
should comprise the sheet shape swing arm and the cyl-
inder shape swing arm. As shown in figure 3, the tool for
unlocking and/or measuring a lock comprises two sheet
shape swing arms and two cylinder shape swing arms.
The sheet shape swing arms 304 and 305 are used to
trigger the resilient tongues having the contact point
thereof in the same plane of the key body, and the cylinder
shape swing arms 302 and 303 are used to trigger the
resilient tongues having the contact points thereof not in
the same plane of the key body. On the support body

301, a dial 307 in a shape of a circular cake is fixed. The
dial 307 is provided on its circular surface with a plurality
of tooth depth lines extending through a center of the
circular surface, and the tooth depth lines have different
angles with respect to the plane of the support body 301.
The dial 307 is provided, at its circular surface in the
middle thereof, with a via hole, and the support body 301
passes through this via hole and is fixed to the dial 307.
The circular surface on the dial 307 provided with the
tooth depth lines is close to the main panel and is per-
pendicular to the support body 301. The support body
301 is provided on its surface with a plurality of tooth
location lines 306 which are parallel to one another, and
each tooth location line 306 corresponds to a different
resilient tongue. The cylinder shape swing arms 302 and

303 are in a " " shape structure wherein the middle
portion thereof serves as the rotation shaft of the cylinder
shape swing arm. The cylinder shape swing arm 302 is
provided, on the side of the rotation shaft, with the top
hook 3021 of the cylinder shape swing arm 302 and cyl-
inder shape swing arm 303 is provided, on the side of
the rotation shaft, with the top hook 3031 of the cylinder
shape swing arm 303, while the cylinder shape swing
arms 302 and 303 are provided on the other side with
their respective rotation handles. The rotation shaft of
the cylinder shape swing arm is positioned within the slid-
ing groove on the inner wall of the support body and is
parallel to the plane of the support body.
[0037] When the cylinder shape swing arm is used to
trigger the resilient tongue having its contact point not in
the same plane of the key body, the rotation handle of
the cylinder shape swing arm is pushed or pulled, to move
the rotation shaft of the cylinder shape swing arm in the
sliding groove on the support body 301. The rotation han-
dle is aligned with different tooth location lines 306 on
the support body 301 to locate the top hook 3021 or 3031
to different resilient tongues. After the top hook is located
to the target resilient tongue, the rotation handle of the
cylinder shape swing arm is rotated around its rotation
shaft, and the top hook on the respective cylinder shape
swing arm is rotated, triggering the corresponding target
resilient tongue to be able to move by a relatively small
triggering force. After the lock to be measured is un-
locked, the rotation handle of the cylinder shape swing
arm is aligned with different tooth location lines 306 on
the support body in sequence. After the resilient tongue
is triggered, by rotation of the rotation handle, to the target
position where it is prevented from further moving, the
rotation handle of the cylinder shape swing arm is parallel
to different tooth depth lines 307 on the dial 307. The
tooth location line 306 aligned with the rotation handle
and the tooth depth line 307 parallel to the rotation handle
are recorded at this time. Various groups tooth location
lines and tooth depth lines are those corresponding to
the resilient tongues having their contact points not in the
same plane of the key body. With the tooth location lines
and tooth depth lines corresponding to the resilient
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tongues having their contact points in the same plane of
the key body measured by the sheet shape swing arms
304 and 305, the key for the lock to be measured can be
made.
[0038] As shown in figure 4, in an embodiment of the
present invention, a tool for unlocking and/or measuring
a lock is provided, comprising two sheet shape swing
arms, i.e. the swing arms 402 and 403, respectively. The
swing arm 402 is fixed at its end with a sheet shape top
hook 4021 and is fixed at its middle portion with a pointer
4022. The swing arm 403 is fixed at its end with a sheet
shape top hook 4031 and is fixed at its middle portion
with a pointer 4032. The sheet shape key body 401 is
provided on its thickness face with a via hole. When the
swing arm 402 rotates in a clockwise direction, the top
hook 4021 can pass through the via hole on the key body
401 and trigger the resilient tongue on the upper side of
the lock hole of the lock to be measured. When the swing
arm 403 rotates in a counterclockwise direction, the top
hook 4031 can pass through the via hole on the key body
401 and trigger the resilient tongue on the lower side of
the lock hole of the lock to be measured. The sheet shape
top hook can be used to push the resilient tongue towards
outside of the lock hold or pull the resilient tongue towards
inside of the lock hole.
[0039] As shown in figure 5, in an embodiment of the
present invention, a tool for unlocking and/or measuring
a lock is provided, comprising one sheet shape swing
arm 502. The sheet shape swing arm 502 is fixed at its
end with a top hook 5021 and is fixed at its middle portion
with a pointer 5022 on either side thereof. The top hook
5021 has a symmetrical structure, and can pass through
a via hole in the thickness direction of the key body 501
and trigger the resilient tongues on either side of the key
body 201. When the sheet shape swing arm 502 is ro-
tated in a clockwise direction, the upper side of the top
hook 5021 triggers the resilient tongue on the upper side
of the lock hole of the lock to be measured, and the cor-
responding pointer 5022 on the lower side and at the
middle portion of the sheet shape swing arm 502 points
to the corresponding tooth location line and tooth depth
line. When the sheet shape key body 502 is rotated in a
counterclockwise direction, the lower side of the top hook
5021 triggers the resilient tongue on the lower side of the
lock hole of the lock to be measured, and the correspond-
ing pointer 5022 on the upper side and at the middle
portion of the sheet shape swing arm 502 points to the
corresponding tooth location line and tooth depth line.
[0040] As shown in figure 6, in an embodiment of the
present invention, a tool for unlocking and/or measuring
a lock is provided, comprising two sheet shape swing
arms, i.e. the swing arms 601 and 602, respectively. The
swing arm 601 is fixed at its end with a sheet shape top
hook 6011 and is fixed at its middle portion with a pointer
6013. A rotation shaft 6012 is fixed between the top hook
6011 and the pointer 6013. The swing arm 602 is fixed
at its end with a sheet shape top hook 6021 and is fixed
at its middle portion with a pointer 6023. A rotation shaft

6022 is fixed between the top hook 6021 and the pointer
6023. The support body 603 is provided thereon with two
sliding grooves parallel to each other, i.e. the sliding
grooves 6031 and 6032, respectively, wherein the rota-
tion shaft 6012 is positioned in the sliding groove 6031
and the rotation shaft 6022 is positioned in the sliding
groove 6032.
[0041] As shown in figure 7, in an embodiment of the
present invention, a tool for unlocking and/or measuring
a lock is provided, comprising a key body 701 having a
"T" shape structure.
[0042] As shown in figure 8, in an embodiment of the
present invention, a tool for unlocking and/or measuring
a lock is provided, comprising four sheet shape swing
arms, i.e. the swing arms 801, 802, 803, 804, respective-
ly. Each of the swing arms is provided thereon with the
corresponding pointer, top hook, rotation shaft and op-
eration handle. Different swing arms are used to push or
pull the resilient tongues in different directions.
[0043] As shown in figure 9, in an embodiment of the
present invention, a tool for unlocking and/or measuring
a lock is provided, comprising two sheet shape swing
arms, i.e. the swing arms 902 and 903, respectively. The
key body 901 is provided with a plurality of positioning
holes in the thickness direction. The top hook on the
swing arm 902 can pass through the positioning hole(s)
on the lower side of the key body and trigger the resilient
tongue(s) on the lower side of the lock hole of the lock
to be measured corresponding to the positioning hole(s)
on the lower side. The top hook on the swing arm 903
can pass through the positioning hole(s) on the lower
side of the key body and trigger the resilient tongue(s)
on the upper side of the lock chain of the lock to be meas-
ured corresponding to the positioning hole(s) on the up-
per side.
[0044] As shown in figure 10, in an embodiment of the
present invention, a tool for unlocking and/or measuring
a lock is provided, comprising one sheet shape swing
arm 302. The sheet shape swing arm 302 is fixed at its
end with two cylinder shape top hooks 3021 and is fixed
at its middle portion with a pointer 3022 on either side
thereof. The key body 301 is provided with a via hole in
the thickness direction. When the sheet shape swing arm
302 is rotated in a clockwise direction, the top hook 3021
on the upper side of the sheet shape swing arm 302 pass-
es through the upper portion of the via hole to push the
resilient tongue on the upper side of the lock hole of the
lock to be measured, and the corresponding pointer 3022
on the lower side and at the middle portion of the sheet
shape swing arm 302 points to the corresponding tooth
location line and tooth depth line. When the sheet shape
swing arm 302 is rotated in a counterclockwise direction,
the top hook 3021 on the lower side of the sheet shape
swing arm 302 passes through the lower portion of the
via hole to push the resilient tongue on the lower side of
the lock hole of the lock to be measured, and the corre-
sponding pointer 3022 on the upper side and at the mid-
dle portion of the sheet shape swing arm 302 points to
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the corresponding tooth location line and tooth depth line.
[0045] As shown in figure 11, in an embodiment of the
present invention, a tool for unlocking and/or measuring
a lock is provided, comprising two sheet shape swing
arms, i.e. the swing arms 1105 and 1106, respectively.
The support body 1102 is fixed to the key body 1101 and
the main panel 1103, respectively. The rotation rod 1104
is connected via a pin to the support body 1102. The key
body 1101 is provided on its thickness face with two via
holes parallel to each other. The top hook 11051 at one
end of the swing arm 1105 can pass through one of the
via holes on the key body 1101 and trigger the resilient
tongue(s) on one side or both sides of the lock hole of
the lock to be measured, and the top hook 11061 at one
end of the swing arm 1106 can pass through the other
of the via holes on the key body 1101 and trigger the
resilient tongue(s) on one side or both sides of the lock
hole of the lock to be measured, applied to the lock to be
measured which is provided on the side of the lock hole
with two rows of resilient tongues.
[0046] As shown in figure 12, in an embodiment of the
present invention, a tool for unlocking and/or measuring
a lock is provided, comprising four sheet shape swing
arms, i.e. the swing arms 1201, 1202, 1203, 1204, re-
spectively. The support body 1205 is provided thereon
with a via hole which is provided on its inner wall with two
relatively large side faces. Each of the relatively large
side faces is provided thereon with two sliding grooves
parallel to each other, thus being four sliding grooves
totally. The rotation shaft of each swing arm is matched
with one of the sliding grooves. The side of the sheet
shape plane of the swing arm 1201 without providing the
rotation shaft is in contact with the side of the sheet shape
plane of the swing arm 1202 without providing the rotation
shaft, and the side of the sheet shape plane of the swing
arm 1203 without providing the rotation shaft is in contact
with the side of the sheet shape plane of the swing arm
1204 without providing the rotation shaft, thus assem-
bling the respective rotation shafts of the swing arms into
the respective sliding grooves.
[0047] As shown in figure 13, in an embodiment of the
present invention, a use method of the tool for unlocking
and/or measuring a lock according to one of the above
embodiments is provided, comprising:

Step 1301: inserting the key body into the lock hole
of the lock to be measured;
Step 1302: rotating the rotation rod in a direction of
unlocking the lock to be measured to drive the sup-
port body to rotate until further rotation is prevented,
keeping applying the force in the direction for unlock-
ing the lock to be measured to the rotation rod such
that the support body is in a state where further ro-
tation is prevented;
Step 1303: rotating the swing arm to make the top
hook on the swing arm pass through the via hole on
the key body and trigger the resilient tongue of the
lock to be measured such that the resilient tongue

can be moved under the effect of a relatively small
triggering force;
Step 1304: moving the swing arm to change its po-
sition on the support body to trigger other resilient
tongues until all the resilient tongues can be moved
under the effect of a relatively small triggering force,
thus unlocking the lock to be measured;
Step 1305: keeping the unlocked state of the lock to
be measured, using the swing arm to successively
trigger the resilient tongues to their target positions
where further movement is prevented, and accord-
ingly recording the scale lines pointed by the pointer
on the swing arm.

[0048] In an embodiment of the present invention, a
use method of the tool for unlocking and/or measuring a
lock is provided, comprising: inserting the key body into
the lock hole of the lock to be measured; rotating the
rotation rod to rotate the lock core until further rotation is
prevented, keeping applying the force such that during
unlocking, the lock core is in a state where further rotation
is prevented; rotating the swing arm to make the top hook
on the swing arm pass through the via hole on the key
body and trigger the resilient tongue of the lock to be
measured; by moving the swing arm to change its posi-
tion on the support body, successively triggering the im-
movable resilient tongues to make them movable; with
the lock to be measured being unlocked at this time, using
the rotation rod to keep the unlocked state of the lock to
be measured, using the swing arm to successively trigger
the resilient tongues to their target positions where further
movement is prevented, and recording the scale lines
pointed by the pointer at this time, thus completing un-
locking and/or measuring of the lock to be measured.
According to the recorded scale lines, the key corre-
sponding to the lock to be measured can be made. When
the lock to be measured is unlocked, the scale lines can
be used to locate the resilient tongues, and according to
the scale lines corresponding to the resilient tongues
when the lock to be measured is unlocked, the corre-
sponding key can be made directly, without disassem-
bling the lock to be measured, thus improving the effi-
ciency of unlocking or key making.
[0049] In an embodiment of the present invention, the
tooth location line and the tooth depth line corresponding
to each resilient tongue when the lock to be measured
is unlocked are recorded wherein the tooth location lines
represent the arrangement positions of the resilient
tongues in the lock to be measured and the tooth depth
lines represent the positions of the resilient tongues when
the lock to be measured is unlocked. According to the
tooth depth lines, the tooth codes corresponding to the
resilient tongues can be obtained; and according to the
corresponding tooth codes and arrangement positions,
the key corresponding to the lock to be measured can
be directly made, thus enabling key making without dis-
assembling the lock. Moreover, when the pointer on the
swing arm points to a tooth location line, the top hook on
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the swing arm accordingly points to the resilient tongue
corresponding to the tooth location line, thus locating the
resilient tongue and thereby improving the efficiency of
unlocking or key making.
[0050] In an embodiment of the present invention, after
the tooth location lines and the tooth depth lines corre-
sponding to the resilient tongues are obtained, first, ac-
cording to the tooth depth lines corresponding to the re-
silient tongues, the tooth codes corresponding to the re-
silient tongues are obtained. According to the tooth codes
corresponding to the resilient tongues and according to
the tooth location lines corresponding to the resilient
tongues, the arrangement order for the resilient tongues
in the lock to be measured can be obtained. According
to the arrangement order for the resilient tongues in the
lock to be measured, the arrangement order for the teeth
on the key corresponding to the lock to be measured can
be known. According to the tooth codes and arrangement
order of the teeth on the key, the key corresponding to
the lock to be measured can be directly made.
[0051] In order to make the working principle of the tool
for unlocking and/or measuring a lock as provided in the
embodiment(s) of the present invention clearer, the use
method of the tool will be described in detail hereinafter
in combination with the tool for unlocking and/or meas-
uring a lock as shown in figure 2.
[0052] As shown in figure 14, in an embodiment of the
present invention, a use method of the tool for unlocking
and/or measuring a lock is provided, comprising:
Step 1401: according to the type of the lock to be meas-
ured, selecting the corresponding tool for unlocking
and/or measuring a lock.
[0053] In an embodiment of the present invention, the
locks with different types have different lock core struc-
tures and correspond to the keys in different forms; while
the locks with the same type have the same lock core
structure and the keys in the same form. The lock core
structure of the locks with the same type comprises a
combined arrangement of a fixed number of resilient
tongues wherein the resilient tongues comprise a fixed
number of shapes. By disassembling and measuring the
lock cores of different types of locks, the tools for unlock-
ing and/or measuring corresponding to various types of
locks are obtained. When a lock is to be unlocked and/or
measured, according to the type of the lock to be meas-
ured, the tool for unlocking and/or measuring a lock cor-
responding to the type is selected. For example, the lock
to be measured is an X type lock wherein the lock core
of the X type lock comprises six resilient tongues, i.e. the
resilient tongues 1-6, respectively. The X type lock com-
prises the resilient tongues with totally 5 different types
of shapes. The contact points of the resilient tongues are
in the same plane and are on the same side of the lock
hole. Thus, the X type tool for unlocking and/or measuring
a lock, corresponding to the X type lock, should be se-
lected.
[0054] Step 1402: inserting the key body into the lock
hole of the lock to be measured.

[0055] In an embodiment of the present invention,
when the key body of the tool for unlocking and/or meas-
uring a lock is inserted into the lock hole of the lock to be
measured, and it is ensured that the via hole on the key
body is close to the side of the resilient tongue in the lock
to be measured. For example, the key body is inserted
into the lock hole of the lock to be measured, and the
side on the key body having the via hole is close to the
resilient tongue of the lock to be measured.
[0056] Step 1403: rotating the rotation rod in a direction
of unlocking the lock to be measured to drive the lock
core of the lock to be measured to rotate until further
rotation is prevented, keeping applying the force to the
rotation rod to ensure that the lock core is keeping in a
state where further rotation is prevented.
[0057] In an embodiment of the present invention, the
rotation rod is rotated around the pin to a position per-
pendicular to the support body, and by a force parallel to
the pin applied to the rotation rod, the rotation rod is ro-
tated around the support body in a direction of unlocking
the lock to be measured. The rotation of the rotation rod
drives the support body to rotate, and accordingly the
rotation of the support body drives the key body and the
main panel to rotate. The rotation of the key body drives
the lock core of the lock to be measured to rotate, and
the lock core, after rotating by a certain angle, can not
rotate further due to blocking by the resilient tongue(s).
The force applied to the rotation rod is kept such that the
lock core can be rotated immediately once it is movable.
It is ensured that the lock core is in the state where further
rotation is prevented. For example, for the X type lock, it
can be unlocked by rotation of the key in the counter-
clockwise direction, then the rotation rod can be turned
to make it rotate around the pin until it is perpendicular
to the support body, the rotation rod is operated to make
it rotate in the counterclockwise direction around the sup-
port body, and the respective lock core is rotated in the
counterclockwise direction. Due to the difference in
shape of the resilient tongues and due to the machining
precision, during rotation of the lock core, one of the re-
silient tongues will first contact the outer sleeve of the
lock core and block further rotation of the lock core. The
force applied to the rotation rod is retained such that there
is always a driving force to rotate the lock core, and it is
ensured that the lock core can be rotated immediately
once the blocking effect by the resilient tongue is re-
moved.
[0058] Step 1404: moving the swing arm to make the
pointer thereon successively point to different tooth lo-
cation lines; rotating the swing arm to make the top hook
thereon trigger the resilient tongue(s) such that the resil-
ient tongue(s) can be moved under the effect of a rela-
tively small triggering force.
[0059] In an embodiment of the present invention, after
the lock core comes to the position where further rotation
is prevented, the swing arm is moved to make the pointer
thereon successively point to the tooth location lines.
When the pointer points to a tooth location line, the swing
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arm is rotated to use the top hook thereon to trigger, with
a relatively small triggering force, the resilient tongue cor-
responding to this tooth location line. If the resilient
tongue can be moved, then the pointer points to the next
tooth location line to trigger the resilient tongue corre-
sponding to the next tooth location line; and if the resilient
tongue can not be moved, then the triggering force is
increased to move the resilient tongue until the resilient
tongue can be triggered by a relatively small triggering
force. Such process is repeated until all the resilient
tongues can be moved under the effect of a relatively
small triggering force. For example, the pointer on the
swing arm points to the tooth location line 1, and in this
case, the top hook on the swing arm is positioned corre-
sponding to the resilient tongue 1 which corresponds to
the tooth location line 1. The swing arm is rotated to make
the top hook pass through the via hole on the key body
and trigger the resilient tongue 1. If the resilient tongue
1 can be moved under the effect of a relatively small
triggering force, it means that the resilient tongue 1 is not
the one to currently block the lock core from rotation, and
accordingly, the pointer on the swing arm points to the
tooth location line 2 to test whether the resilient tongue
corresponding to the tooth location line 2 can be moved
under the effect of a relatively small triggering force. If
the resilient tongue 1 cannot be moved under the effect
of a relatively small triggering force, the triggering force
to the resilient tongue 1 will be increased until the resilient
tongue 1 can be triggered under the effect of a relatively
small triggering force. Then, the resilient tongue corre-
sponding to the tooth location line 2 is tested as whether
it can be moved under the effect of a relatively small
triggering force. The above step is repeated until the re-
silient tongue 6 is triggered to a state such that it can be
moved under the effect of a relatively small triggering
force.
[0060] Step 1405: repeating Step 1404, until all the re-
silient tongues can be moved simultaneously under the
effect of a relatively small triggering force, thus unlocking
the lock to be measured.
[0061] In an embodiment of the present invention, after
a resilient tongue, which firstly cannot be moved under
the effect of a relatively small triggering force, is triggered
with a large triggering force until the resilient tongue can
be moved under the effect of a relatively small triggering
force, as the rotation rod is under the effect of the rotation
force, the lock core immediately rotates by an angle. At
this time, another resilient tongue contacts the outer
sleeve of the lock core to block the lock core from further
movement. Step 1404 is repeated. After Step 1404 is
repeated for several times, all the resilient tongues can
be moved simultaneously under the effect of a relatively
small triggering force. At this time, there is no resilient
tongue to block the lock core from rotation, the lock core
is rotated to the position where the lock to be measured
is unlocked, thus unlocking the lock to be measured. For
example, at the first time for circulatively triggering the
resilient tongue(s) of the lock to be measured, each of

the resilient tongues 1-5 can be moved under the effect
of a relatively small triggering force. At this time, it is the
resilient tongue 6 that blocks the lock core from further
rotation. After the resilient tongue 6 is triggered such that
it can be moved under the effect of a relatively small
triggering force, the lock core rotates by a certain angle.
The second time for circulatively triggering is started.
Starting from the resilient tongue 1 again for triggering,
each of the resilient tongues 1, 2, 3 can be moved under
the effect of a relatively small triggering force. After the
resilient tongue 4, which can not be moved under the
effect of a relatively small triggering force, is triggered
such that it can be moved under the effect of a relatively
small triggering force, the lock core rotates by a certain
angle. In this case, when the resilient tongue 5 is trig-
gered, it is found that the resilient tongue 5 can not be
moved under the effect of a relatively small triggering
force. After the resilient tongue 5 is triggered such that it
can be moved under the effect of a relatively small trig-
gering force, the lock core rotates further by a certain
angle. As the resilient tongue 6 has been unlocked by
the previous/last triggering, the resilient tongue 6 can be
moved under the effect of a relatively small triggering
force. The third time for circulatively triggering is started.
Firstly, after the resilient tongue 1, which cannot be
moved under the effect of a relatively small triggering
force, is triggered such that it can be moved under the
effect of a relatively small triggering force, the lock core
rotates by a certain angle. It is found that the resilient
tongue 2 cannot be moved under the effect of a relatively
small triggering force. After the resilient tongue 2 is trig-
gered such that it can be moved under the effect of a
relatively small triggering force, the lock core rotates fur-
ther by a certain angle. It is found that the resilient tongue
3 cannot be moved under the effect of a relatively small
triggering force. The resilient tongue 3 is triggered such
that it can be moved under the effect of a relatively small
triggering force. So far, all the resilient tongues are un-
locked by triggering and there is no resilient tongue to
block the lock core from rotation. The lock core is rotated,
under the effect of the rotation rod, to the position where
the lock to be measured is unlocked, thus unlocking the
lock to be measured. Thus, by totally three times of cir-
culative triggering, the resilient tongues are unlocked by
triggering, and the lock core is rotated to the unlocked
position, thus unlocking the lock to be measured.
[0062] Step 1406: keeping the position of the lock core
where the lock to be measured is unlocked, using the
swing arm to trigger the resilient tongues to their target
positions where further movement is prevented, and re-
cording the tooth location lines and the tooth depth lines
pointed by the pointer on the swing arm when the resilient
tongues are in their target positions.
[0063] In an embodiment of the present invention, after
the lock to be measured is unlocked, the rotation force
on the rotation rod is retained and the lock core is kept
in the position where the lock to be measured is unlocked.
The pointer on the swing arm is moved successively to

19 20 



EP 3 361 024 A1

12

5

10

15

20

25

30

35

40

45

50

55

the tooth location lines. The swing arm is rotated to use
the top hook to trigger the resilient tongue corresponding
to each tooth location line. The resilient tongue is trig-
gered to the position where further movement is prevent-
ed and the tooth depth line pointed by the pointer at this
time is recorded, thus obtaining the tooth location line
and the tooth depth line corresponding to each resilient
tongue. For example, the pointer on the swing arm is
made to point to the tooth location line 1, and the swing
arm is rotated to use the top hook to trigger the resilient
tongue 1 corresponding to each tooth location line 1. The
resilient tongue 1 is triggered to the position where further
triggering is prevented and at this time, the pointer points
to the tooth depth line A. The same operation is per-
formed for the tooth location lines 2-6 and it is found that
in the position where further triggering is prevented, the
resilient tongue 2 corresponds to the tooth depth line B,
the resilient tongue 3 corresponds to the tooth depth line
C, each of the resilient tongue 4 and 5 corresponds to
the tooth depth line D, and the resilient tongue 6 corre-
sponds to the tooth depth line E, thus obtaining the tooth
location line and the tooth depth line corresponding to
each resilient tongue, with the specific correspondence
relation as: the resilient tongue 1 corresponding to the
tooth location line 1 and the tooth depth line A, the resilient
tongue 2 corresponding to the tooth location line 2 and
the tooth depth line B, the resilient tongue 3 correspond-
ing to the tooth location line 3 and the tooth depth line C,
the resilient tongue 4 corresponding to the tooth location
line 4 and the tooth depth line D, the resilient tongue 5
corresponding to the tooth location line 5 and the tooth
depth line D, the resilient tongue 6 corresponding to the
tooth location line 6 and the tooth depth line E.
[0064] Step 1407: according to the tooth location lines
and the tooth depth lines corresponding to the resilient
tongues, making a key corresponding to the lock to be
measured.
[0065] In an embodiment of the present invention, the
tooth location lines corresponding to the resilient tongues
correspond to the arrangement order for the resilient
tongues in the lock to be measured, and the tooth depth
lines corresponding to the resilient tongues correspond
to the positions of the resilient tongues when the lock to
be measured is unlocked. According to the positions of
the resilient tongues when the lock to be measured is
unlocked, the tooth codes of the teeth on the key corre-
sponding to the resilient tongues can be obtained. Ac-
cording to the tooth codes corresponding to the resilient
tongues as well as the arrangement order for the resilient
tongues, the key corresponding to the lock to be meas-
ured is made. For example, according to the tooth loca-
tion lines corresponding to the resilient tongues 1-6, it is
determined that the order for the resilient tongues 1-6 in
the lock to be measured, from inside to outside, is: the
resilient tongue 1 - the resilient tongue 2 - the resilient
tongue 3 - the resilient tongue 4 - the resilient tongue 5
- the resilient tongue 6. According to the tooth depth lines
corresponding to the resilient tongues 1-6, it is deter-

mined that the resilient tongue 1 corresponds to the tooth
code A, the resilient tongue 2 corresponds to the tooth
code B, the resilient tongue 3 corresponds to the tooth
code C, the resilient tongue 4 corresponds to the tooth
code D, the resilient tongue 5 corresponds to the tooth
code D, the resilient tongue 6 corresponds to the tooth
code E. The six tooth codes ABCDDE are successively
input into the numerically controlled key machine, and
the numerically controlled key machine automatically
makes a key with its tooth codes being ABCDDE in se-
quence from the inserting end to the handle end of the
key, thus obtaining the key corresponding to the lock to
be measured.
[0066] According to the above solutions, the tool for
unlocking and/or measuring a lock and the use method
thereof as provided in the embodiment(s) of the present
invention have at least the following beneficial effects:

1) In the embodiment(s) of the present invention, the
key body can be inserted into the lock hole of the
lock to be measured; the rotation rod can rotate and
drive the support body as well as the key body to
rotate; the top hook at one end of the swing arm can
pass through the via hole on the key body and trigger
the resilient tongue of the lock to be measured; ac-
cordingly, when each resilient tongue is triggered,
the pointer on the swing arm will point to the corre-
sponding scale lines on the main panel. When a lock
is to be unlocked and/or measured, the key body is
inserted into the lock hole of the lock to be measured;
the rotation rod is used to rotate the lock core of the
lock to be measured; the scale lines on the main
panel are used to locate the positions of the resilient
tongues of the lock to be measured; the top hook on
the swing arm is used to trigger the resilient tongue(s)
of the lock to be measured, thus unlocking the lock
to be measured; the pointer on the swing arm is used
to record the scales corresponding to the resilient
tongues when the lock to be measured is unlocked;
according to the scales corresponding to the resilient
tongues, a key corresponding to the lock to be meas-
ured is made. By the tool, the positions of the resilient
tongues can be located rapidly, the scale values cor-
responding to the resilient tongues when the lock is
unlocked can be recorded, and according to the
scale values, a corresponding key can be directly
made, thus improving the efficiency of unlocking
and/or key making.
2) In the embodiment(s) of the present invention, the
rotation rod can rotate around the pin. When the tool
for unlocking and/or measuring a lock is used, the
rotation rod can be rotated to a position perpendic-
ular to the support body to facilitate rotation of the
lock core of the lock to be measured; and when the
tool for unlocking and/or measuring a lock is not
used, the rotation rod can be rotated to a position
parallel to the support body wherein the rotation rod
is overlapped with the swing arm at this time, reduc-
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ing the space to be occupied by the tool for unlocking
and/or measuring a lock and facilitating storage and
carrying.
3) In the embodiment(s) of the present invention, ac-
cording to different types of locks, the swing arm can
be in sheet shape or cylinder shape. The sheet shape
swing arm can trigger the resilient tongue in the same
plane of the sheet shape key body, and the cylinder
shape swing arm can trigger the resilient tongue not
in the same plane of the sheet shape key body, thus
improving the applicable range of the tool for unlock-
ing and/or measuring a lock as provided in the em-
bodiment(s) of the present invention.
4) In the embodiment(s) of the present invention, the
key body has its shape and size corresponding to
the lock hole of the lock to be measured, thus ensur-
ing that the key body can be inserted into the lock
hole of the lock to be measured and can be inserted
to the appropriate position. The key body is provided
at its front end with a chamfer to facilitate insertion
of the key body and to prevent the resilient tongues
of the lock to be measured from damaging, thus im-
proving the usability of the tool for unlocking and/or
measuring a lock.
5) In the embodiment(s) of the present invention, the
swing arm is provided thereon with a rotation shaft.
The support body is provided thereon with a sliding
groove. The rotation shaft can move or rotate in the
sliding groove in only one direction. Thus, on one
hand, the rotation shaft provides a support point
when the resilient tongue is triggered, to facilitate
triggering of the resilient tongue; and on the other
hand, the sliding groove restricts the direction of
movement of the rotation shaft, to prevent the swing
arm from overshooting or shaking during triggering
of the resilient tongue(s), thus improving the accu-
racy of the measurement result of the tool for unlock-
ing and/or measuring a lock.

[0067] It should be noted herein that the relation terms,
such as first, second, etc, are used only to distinguish
one entity or operation from another entity or operation,
not to necessarily require or suggest that there is any
actual relation or order between these entities or opera-
tions. Moreover, the term "comprise", "include" or any
other variations thereof is intended to cover the non-ex-
clusive inclusion such that the process, method, device
or apparatus including a series of elements not only in-
cludes these elements, but also includes other elements
not specifically listed, or also includes the element(s) in-
herent to the process, method, device or apparatus. In
the case that there is no further limitation, the element
defined by the clause of "comprising a/an" does not ex-
clude the existence of additional same element(s) in the
process, method, device or apparatus including the ele-
ment.
[0068] Finally, it should be noted that the above de-
scription is only for the preferred embodiments of the

present invention and is used only to explain the technical
solutions of the present invention, rather than limiting the
protection scope of the present invention. Any modifica-
tions, equivalent substitutions, improvements or the like
made within the spirit and principle of the present inven-
tion will fall within the protection scope of the present
invention.

Claims

1. A tool for unlocking and/or measuring a lock, com-
prising: a main panel, a support body, a key body, a
rotation rod, and at least one swing arm, wherein
the support body is fixed at one end to the main panel
and is fixed at the other end to the key body, and the
rotation rod and the swing arm are connected with
the support body respectively;
the rotation of the rotation rod can drive the support
body to rotate;
the main panel is provided thereon with scale lines;
the key body can be inserted into a lock hole of the
lock to be measured, and the key body is provided
thereon with a via hole corresponding to a resilient
tongue of the lock to be measured;
the swing arm can move on the support body and is
provided at its end with a top hook, the top hook can
pass through the via hole on the key body and trigger
the resilient tongues of the lock to be measured, and
every time when one of the resilient tongues is trig-
gered, a pointer on the respective swing arm points
to the scale line corresponding to the current trigger-
ing.

2. The tool according to claim 1, wherein
the scale lines comprise: tooth location lines and
tooth depth lines intersecting with the tooth location
lines;
the tooth location lines correspond to arrangement
numbers of the resilient tongues in the lock to be
measured, and the tooth depth lines correspond to
positions of the resilient tongues when the lock to be
measured is in the unlocked state;
numbers of the tooth location lines and of the tooth
depth lines, a spacing between tooth location lines
and a spacing between adjacent tooth depth lines
correspond to the type of the lock to be measured.

3. The tool according to claim 1, wherein
the swing arm is provided thereon with a rotation
shaft which is fixed between the top hook and the
pointer;
the support body is provided thereon with a sliding
groove in which the rotation shaft is positioned;
the rotation shaft can move within the sliding groove
in a direction towards the key body or the main panel
such that the top hook comes into contact with dif-
ferent resilient tongues;
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the swing arm can rotate around the rotation shaft
to trigger the resilient tongue to move.

4. The tool according to claim 1, wherein
the rotation rod is connected with the support body
via a pin and can rotate around the pin in a direction
towards the key body or the main panel to change
its angle with respect to the support body; when the
rotation rod is perpendicular to the support body and
when the rotation rod is rotated under an effect
caused by an external force parallel to the direction
of the pin, the support body can be driven to rotate
in the same direction, the rotation of the support body
drives the key body and the main panel to rotate in
the same direction; and when the rotation rod is par-
allel to the support body, the rotation rod and the
swing arm fit closely.

5. The tool according to claim 1, wherein
the key body has a size and a shape corresponding
to the type of the lock to be measured;
the key body has one end as a fixing end and the
other end as a free end, wherein the fixing end is
fixed to the support body and the free end is provided
with a chamfer, when the lock to be measured is
unlocked or measured, the key body is inserted by
the free end into the lock hole of the lock to be meas-
ured.

6. The tool according to claim 3, wherein
the swing arm comprises a sheet shape swing arm
or a cylinder shape swing arm;
when the swing arm is the sheet shape swing arm,
the key body has a sheet shape structure and is pro-
vided on its thickness face with a first via hole; the
sheet shape swing arm is fixed at its middle portion
to the rotation shaft perpendicular to a sheet shape
plane of the sheet shape swing arm; when the sheet
shape swing arm rotates around the rotation shaft,
the top hook at one end of the sheet shape swing
arm can pass through the first via hole and trigger
the resilient tongue having its contact point in the
same plane of the sheet shape key body;
when the swing arm is the cylinder shape swing arm,
the key body has a sheet shape structure and is pro-
vided on the middle portion of its sheet shape plane
with a second via hole; the cylinder shape swing arm

has a " " shape structure wherein the middle por-

tion of the " " shape structure serves as the rota-
tion shaft of the cylinder shape swing arm; the rota-
tion shaft of the cylinder shape swing arm has one
end fixed to the top hook of the cylinder shape swing
arm and the other end fixed to a rotation handle of
the cylinder shape swing arm; the rotation shaft of
the cylinder shape swing arm is parallel to the plane
of the sheet shape key body, and by operation of the

rotation handle of the cylinder shape swing arm, the
top hook of the cylinder shape swing arm can be
moved in a direction towards the key body or the
main panel, or be rotated around the rotation shaft
of the cylinder shape swing arm; the top hook of the
cylinder shape swing arm can pass through the sec-
ond via hole and trigger the resilient tongue having
its contact point not in the same plane of the key
body.

7. The tool according to claim 6, further comprises a
dial,
the dial has a structure of a circular cake and is fixed
to the support body, the dial is provided on its circular
surface with a plurality of tooth depth lines extending
through a center of the circular surface, and the cir-
cular surface provided with the tooth depth lines is
perpendicular to the rotation shaft of the cylinder
shape swing arm; as the top hook of the cylinder
shape swing arm rotates around the rotation shaft
of the cylinder shape swing arm to trigger the resilient
tongue having its contact point not in the same plane
of the key body, the rotation handle of the cylinder
shape swing arm is parallel to different tooth depth
lines on the dial;
the support body is provided on its surface with a
plurality of tooth location lines which are parallel to
one another, as the rotation handle of the cylinder
shape swing arm is operated such that the top hook
of the cylinder shape swing arm is moved in a direc-
tion towards the key body or the main panel to trigger
different resilient tongues having their contact points
not in the same plane of the key body, the rotation
handle of the cylinder shape swing arm is aligned
with different tooth location lines on the surface of
the support body.

8. The tool according to any one of claims 1-7, wherein
the support body has a hollow-out structure of sheet
shape and is provided on its thickness face with a
via hole which is provided on its inner wall with a
sliding groove;
the swing arm passes through the via hole on the
thickness face of the support body, and the rotation
shaft of the swing arm is positioned within the sliding
groove on the inner wall of the support body and can
move or rotate within the sliding groove.

9. A use method of the tool for unlocking and/or meas-
uring a lock according to any one of claims 1-8, com-
prising:

inserting the key body into the lock hole of the
lock to be measured;
rotating the rotation rod in a direction of unlock-
ing the lock to be measured to drive the support
body to rotate until further rotation is prevented,
keeping applying the force in the direction for
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unlocking the lock to be measured to the rotation
rod such that the support body is in a state where
further rotation is prevented;
rotating the swing arm to make the top hook on
the swing arm pass through the via hole on the
key body and trigger the resilient tongue of the
lock to be measured such that the resilient
tongue can be moved under the effect of a rel-
atively small triggering force;
moving the swing arm to change its position on
the support body to trigger other resilient
tongues until all the resilient tongues can be
moved simultaneously under the effect of a rel-
atively small triggering force, thus unlocking the
lock to be measured;
keeping the unlocked state of the lock to be
measured, using the swing arm to successively
trigger the resilient tongues to their target posi-
tions where further movement is prevented, and
accordingly recording the scale lines pointed by
the pointer on the swing arm.

10. The use method according to claim 9, wherein the
steps of using the swing arm to successively trigger
the resilient tongues to their target positions where
further movement is prevented and accordingly re-
cording the scale lines pointed by the pointer on the
swing arm comprise:
after triggering each of the resilient tongues to its
target position where further movement is prevent-
ed, keeping the position of the swing arm un-
changed, and recording the tooth location line and
the tooth depth line pointed by the pointer on the
swing arm at this time.

11. The use method according to claim 10, wherein after
the step of accordingly recording the scale lines and
scales pointed by the pointer on the swing arm, the
use method further comprises:

according to the tooth location line and the tooth
depth line pointed by the pointer on the swing
arm when each of the resilient tongues is in its
target position, obtaining the tooth location line
and the tooth depth line corresponding to each
of the resilient tongues;
according to the tooth location line and the tooth
depth line corresponding to each of the resilient
tongues, obtaining the arrangement number of
the resilient tongue in the lock to be measured
and the position of the resilient tongue when the
lock to be measured is unlocked;
according to the arrangement number of each
of the resilient tongues in the lock to be meas-
ured and the position of the resilient tongue
when the lock to be measured is unlocked, ob-
taining the arrangement order for all the resilient
tongues and a tooth code corresponding to each

of the resilient tongues;
according to the arrangement order for all the
resilient tongues and the tooth code correspond-
ing to each of the resilient tongues, making a
key corresponding to the lock to be measured.
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