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= (57) Abstract: Disclosed is a gate mechanism (100) mounted on a side frame (210) of a financial automated machine cash slot 
(230a), wherein the gate mechanism comprises a gate (10), a driving mechanism (20) and a pair of locking mechanisms (30) con
trolling the gate (10), with the lower end of the gate (10) being connected with a front end (240a) of the frame side (240) in such a 
way as to be able to slide up and down, and the upper end of the gate (10) being connected with an upper end (240b) of the frame 
side (240) in such a way as to be able to slide back and forth, and the driving mechanism (20) driving the upper end of the gate (10) 
in sliding back and forth at the upper end (240b) of the frame side (240), while causing the lower end of the gate (10) to move up 
and down at the front end (240a) of the frame side (240), thus achieving opening and closing of the gate (10). The gate mechanism 
(100) can reduce the motion enveloping space of the gate (10) and has the advantage of a compact structure.
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[0001] The present application claims the priority of Chinese Patent Application No. 

201110235749.0 titled “SHUTTER MECHANISM’’, filed with the Chinese Patent Office on 

August 17, 2011, the entire disclosure of which is incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present application relates to a shutter mechanism of a financial self-sendee 

device, and in particular to a shutter mechanism having a compact structure.

BACKGROUND OF THE INVENTION

[0003] The financial self-service device has been widely used in every-day life, and can 

provide 24-hour continuous service and bring significant convenience for customers. 

However, for the unattended automated teller machine, there exists a risk that the money of 

the depositor may be stolen or intercepted by criminals. Therefore, the application security of 

the financial self-service device is causing more and more attention. For providing a 

violence-preventing protection for the financial self-service device, there are several structural 

embodiments which can realize the function of a shutter of the financial self-service device, 

such as opening, closing and locking function.

[0004] The shutter structure of some commercially available financial self-service devices 

mainly has two action principles, that is, a sliding manner, in which the shutter is placed 

horizontally or tilted at a certain degree, and a pivoting manner. One solution uses a principle 

of the shutter mechanism sliding back and forth in a certain plane. For example, as disclosed 

in a patent application No. 200910041871,7 titled “A safe shutter device and an automated 

teller machine having the same” with the publication No. CN 101684713A, two planar sliding 

grooves are respectively7 provided at two sides of the shutter of the safe shutter device, the 

shutter mechanism is driven by a force to slide back and forth along a fixed sliding groove, 

and two extreme positions of the planar sliding groove respectively correspond to an open 

state and a dose state of the shutter mechanism. The major problem of such shutter 

mechanism is that, because the mounting space is relatively- large due to the alternative open 

and close states, the shutter mechanism is generally adapted to he placed horizontally or tilted.
- j .
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[0005] In another solution, the shutter mechanism rotates around an axis to realize the open 

and close actions. For example, in the automatic shutter device disclosed in the patent 

application No. 200910193709.7 with the publication No. CN101840596A, one end of the 

shutter of the device is fixed on a rotating axis, and the shutter is driven by a force to rotate 

around the axis by a certain angle from an initial angle, such that the shutter is in close and 

open states respectively. The major problem of such shutter mechanism is that, the enveloping 

space of the spatial motion is relatively large due to the motion manner, thus enough space is 

required for realizing the action of the shutter, and if there is a requirement on the space 

limitation, the application of such shutter mechanism is not convenient. A shutter mechanism 

on the product LOBBY90 of Wincor Company, which also rotates around an axis, solves the 

problem of the large motion enveloping space, however the arc shutter plate causes a lot of 

inconveniences during the overall mounting and fitting process.

[0006] Further, for some through-the-all or outdoor placed financial self-service devices, 

the transaction interface is generally exposed, which requires the shutter having a certain 

rainproof functi on,

[0007] Therefore, it is urgent to provide a shutter mechanism which is able to reduce the 

enveloping space of the motion of the shutter and has a compact structure.

SUMMARY OF THE INVENTION

[0008] The object of the present application is to provide a shutter mechanism which is able 

to reduce the enveloping space of the motion of the shutter and has a compact structure.

[0009] For realizing the above object, the present application provides a shutter mechanism 

mounted on a lateral frame of a banknote port of a financial self-service device. The shutter 

mechanism includes a shutter, a driving mechanism, and a locking mechanism for controlling 

the shutter. A lower end of the shutter is slidably connected to a front end of a lateral surface 

of the frame in an up-down direction, an upper end of the shutter is slidably connected to an 

upper end of the lateral surface of the frame in a front-back direction, and the upper end of the 

shutter is driven by the driving mechanism to slide along the upper end of the lateral surface 

of the frame front and back, which meanwhile drives the low'er end of the shutter to move 

along the front end of the lateral surface of the frame up and down, thereby realizing the 

opening and dosing of the shutter.
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[0010] Preferably, a first sliding groove is provided at the front end of the lateral surface of 

the frame in an up-down direction, a second sliding groove is provided at the upper end of the 

lateral surface of the frame in a front-back direction, a first sliding portion extending from the 

lower end of the shutter cooperates with the first sliding groove, and a second sliding portion 

extending from the upper end of the shutter cooperates with the second sliding groove. Due to 

the cooperating between the first sliding groove and the first sliding portion and the 

cooperating between the second sliding groove and the second sliding portion, the sliding and 

turning motion of the shutter is more reliable, when the lower end of the shutter slides along 

the front end of the lateral surface of the frame up and down and the upper end of the shutter 

slides along the upper end of the lateral surface of the frame front and back.

[0011] Specifically, the first sliding groove includes a straight portion and an arc portion, 

the arc portion is curved in a direction away from the banknote port and is provided adjacent 

to the second sliding groove, and the second sliding groove is a straight groove, such that the 

enveloping space generated by the shutter when opening or closing the banknote port is 

smaller, thereby further creating a better condition for simplifying the structure of the shutter 

mechanism of the present application.

[0012] Two first sliding portions are provided at two sides of the lower end of the shutter 

respectively, two second sliding portions are provided at two sides of the upper end of the 

shutter respectively, the first sliding portions and the second sliding portions are cylindrical, 

and the cylindrical first sliding portions and second sliding portions each are pivotally 

connected with a roller wheel. Due to the two first sliding portions provided at two sides and 

the two second sliding portions provided at two sides, the stress at various positions of the 

shutter is more even, thereby improving the accuracy and the reliability of the shutter when 

opening or closing the banknote port. Due to the roller wheel, the sliding of the shutter is 

more flexible and has smaller resisting force, such that the driving mechanism may more 

easily drive the shutter to open or close the banknote port,

[0013] Preferably, the driving mechanism includes a conveying member and a driving 

assembly, the conveying member is provided at the upper end of the lateral surface of the 

frame in a front-back direction, an output end of the driving assembly is connected to the 

conveying member, and the second sliding portion is fixed on the conveying member, such 

that via the conveying member and the second sliding portion, the driving assembly may

- 3 -
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more easily drive the shutter to open or close the banknote port. Specifically, the driving 

mechanism further includes a second position sensor electrically connected to a controller of 

the financial self-service device, and a locking assembly. The second sliding portion is fixed 

on one end of the locking assembly, and the other end of the locking assembly is fixed on the 

conveying member. Two second position sensors are respectively provided at the upper end of 

the lateral surface of the frame in a front-back direction and are located outside two sides of 

the locking assembly respectively. A position of the locking assembly corresponds to one of 

the second position sensors when the shutter closes the banknote port, and the position of the 

locking assembly corresponds to the other one of the second position sensors when the shutter 

opens the banknote port, such that via the driving mechanism, the controller can accurately 

control the shutter to open or close the banknote port.

[0014] More specifically, the driving assembly includes a motor, a driving gear, a driven 

gear, a driving shaft, a primary driving wheel and an auxiliary driving wheel. The driving 

shaft is pivotally connected to a rear of the upper end of the lateral surface of the frame, and 

protrudes out of the upper end of the lateral surface of the frame to form a mounting end. The 

primary' driving wheel is mounted on the mounting end, and the auxiliary' driving wheel is 

pivotally connected to a front of the upper end of the lateral surface of the frame at a position 

corresponding to the primary driving wheel. The conveying member is surroundingly 

provided at outside of the primary' driving wheel and the auxiliary' driving wheel, the motor is 

mounted on the frame, the driving gear is mounted on an output shaft of the motor, the driven 

gear is mounted on the driving shaft and is engaged with the driving gear, and a torque limiter 

is provided between the driving shaft and the driven gear. The above configuration may 

simplify the structure of the driving assembly, facilitate the dismounting and the maintenance, 

and further miniaturize the shutter mechanism of the present application on one hand; and 

avoid an excessive clamping force when the closing is overloaded, and prevent components 

from being impacted repeatedly when the opening is overloaded on the other hand, thereby 

ensuring the shutter mechanism of the present application working more reliably.

[0015] Preferably, the locking mechanism includes a locking and driving assembly 

electrically connected to the controller, and a locking plate located above the banknote port 

and pivotally connected to the frame. The locking and driving assembly' drives the locking 

plate to abut against and lock the shutter when the shutter closes the banknote port, such that 

when closing the banknote port, the shutter is in a locked state, thereby preventing violent pry' 
-4 -



English Translation of PCT/CN2012/078351

5

10

15

20

25

30

or damaging force action to some extent and ensuring the security of the banknote inside the 

financial self-service device and the security’ of corresponding components of the shutter 

mechanism of the present application. Specifically, the locking mechanism further includes a 

first position sensor electrically connected to the controller and provided at the upper end of 

the lateral surface of the frame. One end of the locking plate is extended toward the banknote 

port to form a locking portion, and the other end of the locking plate is extended toward the 

first position sensor to form a sensing portion. A position of the sensing portion corresponds 

to the first position sensor, when the shutter closes the banknote port and the locking portion 

abuts against and locks the shutter. Due to the first position sensor, the controller can 

accurately control the locking mechanism to lock or loosen the shutter. Since the locking 

portion abuts and locks the shutter, a stress direction of the shutter is reasonable, thereby 

further ensuring the security of the banknote inside the financial self-sen ice device and the 

security of corresponding structures of the shutter mechanism of the present application. More 

specifically, two locking portions are provided at two sides of the locking plate respectively, 

such that the locking force at various positions of the shutter is more even, thereby further 

increasing the locking force and meanwhile avoiding the deformation of the shutter caused by 

uneven stress.

|0016] Compared to the prior art, the lower end of the shutter of the present application is 

slidably connected to the front end of the lateral surface of the frame in an up-down direction, 

the upper end of the shutter is slidably connected to the upper end of the lateral surface of the 

frame in a front-back direction, and the upper end of the shutter is driven by the driving 

mechanism to slide along the upper end of the lateral surface of the frame front and back, and 

meanwhile the lower end of the shutter is driven to slide along the front end of the lateral 

surface of the frame up and down, such that the shutter is driven by the driving mechanism to 

make rigid planar motion (i.e. combining the existing sliding manner, sliding back and forth 

in a certain plane, and pivoting manner of the shutter), which overcomes the disadvantage of 

the existing sliding shutter mechanism or the pivoting shutter mechanism that the space 

occupied by the shutter mechanism is relatively large due to the extremely huge enveloping 

space generated by the motion of the shutter. Therefore, the shutter mechanism of the present 

application can reduce the enveloping space generated by the motion of the shutter and can 

also reduce the space of the frame occupied by the shutter, such that the structure of the 

shutter mechanism of the present application is more compact.

- 5 -
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Figure 1 is a perspective view of a shutter mechanism of the present application;

[0018] Figure 2 is a structural schematic view of the shutter mechanism shown in Fig. 1, in 

which a lateral surface of a frame is removed;

[0019] Figure 3 is a structural schematic view of Fig. 2 viewed from another angle;

[0020] Figures 4a and 4b are schematic views of working states of the shutter mechanism of 

the present application; and

[0021] Figure 5 is a structural schematic view of an enveloping space generated by the 

motion of a shutter of the shutter mechanism of the present application on a lateral surface of 

the frame.

DETAILED DESCRIPTION OF TOE INVENTION

[0022] For illustrating technical contents and structural features of the present application in 

detail, the present application is further described below in conjunction with embodiments 

and drawings.

[0023] Referring to Fig. 1, a shutter mechanism 100 of the present application is mounted 

on a lateral frame 210 of a banknote port 230a of a financial automatic device and is 

electrically connected to a controller (not shown) of the device, and the banknote port 230a is 

provided on a front face 230 of the frame 210. The shutter mechanism 100 of the present 

application includes a shutter 10, a driving mechanism 20, and a locking mechanism 30 for 

controlling the shutter 10. The driving mechanism 20 and the locking mechanisms 30 are 

provided on the frame 210. Meanwhile, a lower end of the shutter 10 is slidably connected to 

a front end 240a of a lateral surface 240 of the frame in an up-down direction (i.e. a direction 

indicated by an arrow on the shutter 10 in Fig. 1), and an upper end of the shutter 10 is 

slidably connected to an upper end 240b of the lateral surface 240 of the frame in a front-back 

direction (i.e. a direction indicated by an arrow on the lateral surface 240 of the frame in Fig.

1). The driving mechanism 20 drives the upper end of the shutter 10 to slide backward along 

the upper end 240b of the lateral surface 240 of the frame, and meanwhile drives the lower 

end of the shutter 10 to slide upward along the front end 240a of the lateral surface 240 of the 

frame, then the shutter 10 opens the banknote port 230a; the driving mechanism 20 drives the

-6 -
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upper end of the shutter 10 to slide forward along the upper end 240b of the lateral surface

240 of the frame, and meanwhile drives the lower end of the shutter 10 to move downward

along the front end 240a of the lateral surface 240 of the frame, then the shutter 10 closes the

banknote port 230a, and then the locking mechanism 30 locks the shutter 10 closing the

banknote port 230a.

[0024] Specifically, referring to Figs. 1, 3, 4a and 4b, a first sliding groove 240c is provided 

at the front end 240a. of the lateral surface 240 of the frame in an up-down direction, a second 

sliding groove 240d is provided at the upper end 240b of the lateral surface 240 of the frame 

in a front-back direction, a first sliding portion 10a extending from the lower end of the 

shutter 10 cooperates with the first sliding groove 240c, and a second sliding portion 10b 

extending from the upper end of the shutter 10 cooperates with the second sliding groove 

240d. Due to the cooperating between the first sliding groove 240c and the first sliding 

portion 10a and the cooperating between the second sliding groove 240d and the second 

sliding portion 10b, the sliding and turning motion of the shutter 10 is more reliable, when the 

lower end of the shutter 10 slides along the front end 240a of the lateral surface 240 of the 

frame up and down and the upper end of the shutter 10 slides along the upper end 240b of the 

lateral surface 240 of the frame front and back. For further reducing the enveloping space 

generated by the shutter 10 when opening or closing the banknote port 230a so as to further 

create a better condition for simplifying the structure of the shutter mechanism 100 of the 

application, the first sliding groove 240c includes a straight portion and an arc portion, the arc 

portion is curved in a direction away from the banknote port 230a and is provided adjacent to 

the second sliding groove 240d, and the second sliding groove 240d is a straight groove. For 

further miniaturizing the shutter mechanism 100 of the present application and facilitating the 

motion of the shutter 10, in this embodiment, two first sliding grooves 240c are provided 

symmetrically on two sides of the front end 240a of the lateral surface 240 of the frame 

respectively, and two second sliding grooves 240d are provided symmetrically on two sides of 

the upper end 240b of the lateral surface 240 of the frame respectively. In order that the stress 

at various positions of the shutter 10 is more even so as to improve the accuracy and the 

reliability of the shutter 10 when opening or closing the banknote port 230a, two first sliding 

portions 10a are provided on two sides of the lower end of the shutter 10 respectively, and two 

second sliding portions 10b are provided on two sides of the upper end of the shutter 10 

respectively. In order that the sliding of the shutter 10 is more flexible and has smaller
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resisting force so as to make it easier for the driving mechanism 20 to drive the shutter 10 to 

open or close the banknote port 230a, the first sliding portions 10a and the second sliding 

portions 10b are cylindrical, and the cylindrical first sliding portions 10a and second sliding 

portions 10b each are pivotally connected with a roller wheel 10c.

[0025] Referring to Figs. 1 to 4b, the driving mechanism 20 includes a conveying member 

21, a driving assembly 22, a locking assembly 23, and a second position sensor 24 electrically 

connected to the controller. The conveying member 21 is provided at the upper end 240b of 

the lateral surface 240 of the frame in a front-back direction, an output end of the driving 

assembly 22 is connected to the conveying member 21, and the second sliding portion 10b is 

fixed on the conveying member 21, In this embodiment, the second sliding portion 10b is 

fixed on the conveying member 21 by the locking assembly 23, such that the driving 

assembly 22 may more easily drive the shutter 10 to open or close the banknote port 230 via 

the conveying member 21 and the second sliding portion 10b; and the locking assembly 23 

fixedly connected to the second sliding portion 10b is fixed to the conveying member 21. 

Second position sensors 24 are respectively provided at the upper end 240b of the lateral 

surface 240 of the frame in a front-back direction and are located outside two sides of the 

locking assembly 23 respectively. When the shutter 10 closes the banknote port 230a, a 

position of the locking assembly 23 corresponds to one of the second position sensors 24 (i.e. 

a detecting sheet 23a of the locking assembly 23 is within a detecting region of the above 

second position sensor 24), and when the shutter 10 opens the banknote port 230a, the 

position of the locking assembly 23 corresponds to the other one of the second position 

sensors 24 (i.e. the detecting sheet 23a of the locking assembly 23 is within the detecting 

region of the above second position sensor 24), such that the controller may accurately control 

the shutter 10 to open or close the banknote port 230a via the driving mechanism 20.

[0026] More specifically, the driving assembly 22 includes a motor 22a, a driving gear 22b, 

a driven gear 22c, a driving shaft 22d, a primary driving wheel 22e, an auxiliary driving 

wheel 22f and a torque limiter 22h. The driving shaft 22d is pivotally connected to a rear of 

the upper end 240b of the lateral surface 240 of the frame and protrudes out of the upper end 

240b of the lateral surface 240 of the frame to form a mounting end 22g. The primary driving 

wheel 22e is mounted on the mounting end 22g, the auxiliary driving wheel 22f is pivotally 

connected to a front of the upper end 240b of the lateral surface 240 of the frame, and the 

conveying member 21 is surroundingly provided at outside of the primary driving wheel 22e 
- 8 -
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and the auxiliary' driving wheel 22f. The motor 22a is mounted on the upper end 240b of the 

lateral surface 240 of the frame via a mounting bracket 25 and is located between two lateral 

surfaces 240 of the frame, such that the structure of the frame 210 is more compact. The 

driving gear 22b is mounted on an output shaft of the motor 22a, the driven gear 22c is 

mounted on the driving shaft 22d and is engaged with the driving gear 22b, and the torque 

limiter 22h is located between the driving shaft 22d and the driven gear 22c.

[0027] In this embodiment, two ends of the dri ving shaft 22d protrude out of the upper ends 

240b of the two lateral surfaces 240 of the frame respectively to form two mounting ends 22g. 

Each mounting end 22g is mounted with a primary' driving w'heel 22e, correspondingly, there 

are two auxiliary driving wheels 22f corresponding to the two primary' driving wheels 22e 

respectively; there are two conveying members 21, each of which is surroundingly provided 

at outside of one of the primary driving wheels 22e and one of the auxiliary' driving wheels 

22f; there are two locking assemblies 23, each of which is fixed on one of the conveying 

members 21 and is fixedly connected to one of the second sliding portions 10b of the shutter 

10; and the number of the second position sensors 24 may remain unchanged, since the 

second position sensors 24 are only need to be mounted on either of the upper ends 240b of 

the two lateral surfaces 240 of the frame. An object of such design is to realize the both-side 

synchronous driving of the shutter 10 by the driving assembly’ 22. Certainly, one end of the 

driving shaft 22d protrudes out of the upper end 240b of one lateral surface 240 of the frame 

to form one mounting end 22g, one primary driving wheel 22e is mounted on the mounting 

end 22g, one auxiliary' driving wheel 22f is provided to correspond to the primary driving 

wheel 22e, one conveying member 21 is surroundingly provided at outside of the primary 

driving w'heel 22e and the auxiliary' driving w'heel 22f, one locking assembly' 23 is fixed on 

the conveying member 21 and is fixedly connected to one second sliding portion 10b of the 

shutter 10, due to the cooperating of the above components, an object of single-side dri ving of 

the shutter 10 by the driving assembly 22 can also be realized. Due to fact that the driving 

assembly 22 is composed of the motor 22a, the driving gear 22b, the driven gear 22c, the 

driving shaft 22d, the primary' driving wheel 22e, the auxiliary’ driving w'heel 22f and the 

torque limiter 22h, the structure of the driving assembly 22 is simple and the dismounting and 

the maintenance are convenient, thereby further miniaturizing the shutter mechanism 100 of 

the present application. Due to the torque limiter 22h, an excessive clamping force when the 

closing is overloaded is avoided, components being impacted repeatedly when the opening is

- 9.
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overloaded is also prevented, thereby ensuring the shutter mechanism 100 of the present 

application working more reliably. The conveying member 21 may be a conveying belt or a 

conveying chain, such that the structure of the conveying member 21 is simple and practical.

[0028] Referring to Figs. 1 to 4b again, the locking mechanism 30 includes a locking and 

driving assembly (not shown) electrically connected to the controller, and a locking plate 31 

located above the banknote port 230a and pivotally connected to the frame 210 via a rotating 

shaft 33. The locking and driving assembly drives the locking plate 31 to abut against and 

lock the shutter 10 when the shutter 10 closes the banknote port 230a, such that when closing 

the banknote port 230a, the shutter 10 is in a locked state, thereby preventing violent pry or 

damaging force action to some extent and ensuring the security of the banknote inside the 

financial self-service device and the security of the corresponding components of the shutter 

mechanism 100 of the present application. In this embodiment, the locking mechanism 30 

further includes a first position sensor 32 electrically connected to the controller and provided 

at the upper end 240b of the lateral surface 240 of the frame. One end of the locking plate 31 

is extended toward the banknote port. 230a to form a locking portion 31a, the other end of the 

locking plate 31 is extended toward the first position sensor 32 to form a sensing portion 31b, 

and a position of the sensing portion 31b corresponds to the first position sensor 32 (i.e. the 

sensing portion 31b is within a detecting region of the first position sensor 32), when the 

shutter 10 closes the banknote port 230a and the locking portion 31a abuts against and locks 

the shutter 10. Due to the first position sensor 32, the controller can accurately control the 

locking mechanism 30 to lock or loosen the shutter 10. Since the locking portion 31a abuts 

and locks the shutter 10, the stress direction of the shutter 10 is reasonable, thereby further 

ensuring the security of the banknote inside the financial self-service device and the security 

of the corresponding structures of the shutter mechanism 100 of the present application. Two 

locking portions 31a are provided at two sides of the locking plate 31 respectively, such that 

the locking force at various positions of the shutter 10 is more even, thereby further increasing 

the locking force and meanwhile avoiding the deformation of the shutter caused by uneven 

stress.

[0029] In conjunction with the drawings, the process of the opening and closing actions of 

the shutter of the shutter mechanism of the present application is described as follows. In a 

normal state, under the action of the locking and driving assembly, the locking plate 31 of the 

locking mechanism 30 is in a reset state as shown in Fig. 2, in this state the sensing portion
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31b of the locking plate 31 blocks a detecting signal of the first position sensor 32, and the 

locking portion 31a of the locking plate 31 abuts against the upper end of the shutter 10 lo 

lock the shutter 10, such that the shutter 10 can not move, and the shutter 10, that can not 

move, closes the banknote port 230a. When needs to open the banknote port 230a by the 

shutter 10, the controller sends a driving or controlling signal, the locking plate 31 is driven 

by the locking and driving assembly to rotate around the rotating shaft 33 (i.e. rotate in an 

anticlockwise direction in Fig. 2), such that the locking portion 31a of the locking plate 31 is 

lifted to avoid the enveloping space of the motion of the shutter 10. At this time the sensing 

portion 31b of the locking plate 31 deviates from the detecting region of the first position 

sensor 32, and the controller receives an unblocked detecting signal from the first position 

sensor 32, which indicates that the opening action of the locking plate 31 of the locking 

mechanism 30 is completed; then the controller sends a driving or controlling signal to start 

the motor 22a, the driving gear 22b engages with the driven gear 22c to transmit power to the 

torque limiter 22h, the driving shaft 22d is driven by the torque limiter 22h to rotate, and the 

primary driving wheel 22e, the auxiliary driving wheel 22f and the conveying belt 21 

cooperate to transmit the power to the locking assembly 23, then the locking assembly 23 

transmits the power to the second sliding portions 10b at two sides of the shutter 10, such that 

the upper end of the shutter 10 is driven by the second sliding portions l()h to move along the 

second sliding groove 240d, and meanwhile the lower end of the shutter 10 moves along the 

first sliding groove 240c. Due to the limitation of the first sliding groove 240c and the second 

sliding groove 240d, the second sliding portion 10 b of the shutter 10 slides leftward in Fig. 4 

along the second sliding groove 240d, meanwhile the first sliding portion 10a of the shutter 10 

slides upward in Fig. 4 along the first sliding groove 240c, such that the shutter 10 may make 

a rigid planar motion combining the sliding and rotating motions. When one of the second 

position sensors 24, corresponding to a state that the shutter 10 is opened in place, detects that 

the detecting sheet 23a of the locking assembly 23 is in place (as shown in Figs. 2 and 3), the 

shutter 10 is opened in place, corresponding io a state shown in Fig. 4a, and completes the 

action of opening the banknote port 230a. At this time, the controller sends a driving or 

controlling signal to the locking and driving assembly, the locking and driving assembly 

drives the locking plate 31 to rotate around the rotating shaft 33 to return to the original 

position, and when the locking plate 31 rotates back to a specific position, the sensing portion 

31b blocks the detecting signal of the first position sensor 32, then the first position sensor 32
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sends a detecting signal to the controller to be analyzed, such that the controller determines 

that the locking plate 31 is returned to the original position.

[0030] When needs to close the banknote port 230a by the shutter 10, the controller sends a 

driving or controlling signal to the locking and driving assembly, then the locking and driving 

assembly drives the locking plate 31 to rotate around the rotating shaft 33 (i.e. in the 

anticlockwise direction in Fig. 2), such that the locking portion 31a of the locking plate 31 is 

lifted to avoid the enveloping space of the motion of the shutter 10. And at the same time, the 

sensing portion 31 b of the locking plate 31 deviates from the detecting region of the first 

position sensor 32, then the first position sensor 32 sends an unblocked detecting signal to the 

controller to be analyzed and processed, such that the controller determines that the opening 

action of the locking plate 31 is completed. Then the controller sends a driving or controlling 

signal to drive the motor 22a to rotate in a reverse direction, the driving gear 22b engages 

with the driven gear 22c to transmit power to the torque limiter 22h, the driving shaft 22d is 

driven by the torque limiter 22h to rotate, then the primary driving wheel 22e, the auxiliary 

driving wheel 22f and the conveying belt 21 cooperate to transmit the power to the locking 

assembly 23 so as to drive the shutter 10, such that the second sliding portion 10b of the 

shutter 10 slides rightward along the second sliding groove 240d as shown in Fig. 4, 

meanwhile the first sliding portion 10a of the shutter 10 slides downward along the first 

sliding groove 240c as shown in Fig. 4, such that the shutter 10 can make a rigid planar 

motion combining the sliding and rotating motions. When one of the second position sensors 

24, corresponding to a state that the shutter 10 is closed in place, detects that the detecting 

sheet 23a of the locking assembly 23 is in place, the shutter 10 is closed in place, 

corresponding to a state shown in Fig. 4b, and completes the action of closing the banknote 

port 230a. At this time, the controller sends a driving or controlling signal, the locking and 

driving assembly drives the locking plate 31 to rotate around the rotating shaft 33 to return to 

the original position, and when the locking plate 31 rotates back to a specific position, the 

sensing portion 31b blocks the detecting signal of the first position sensor 32, then the first 

position sensor 32 sends a blocked detecting signal to the controller to be analyzed, such that 

the controller determines that the locking plate 31 is returned to the original position, and at 

this time, the locking portion 31a of the locking plate 31 abuts against the upper end of the 

shutter 10 and locks the shutter 10. Wherein, when the second sliding portion 10b of the 

shutter 10 is sliding along the second sliding groove 240d, the first sliding portion 10a is
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sliding along the first sliding groove 240c, such that the shutter 10 forms the space region, 

formed by grid lines, indicated by an arrow Ain Fig. 5. For preventing the first sliding portion 

10a and the second sliding portion 10b of the shutter 10 from sliding out because of the first 

sliding portion 10a shaking inside the first sliding groove 240c and the second sliding portion 

10b shaking inside the second sliding groove 240d front and back (i.e. in a direction 

perpendicular to the plane of Fig. 4a), a position-limiting structure (not shown ) for avoiding 

the front-back shaking is provided on each of the first sliding portion 10a and the second 

sliding portion 10b, thereby ensuring that the front-back shaking will not occur when the 

shutter 10 slides along the first sliding groove 240e and the second sliding groove 240d. The 

second sliding portion 10b of the shutter 10 are fixedly connected to the conveying belt 21 via 

the locking assembly 23, which ensures that the position of the second sliding portions 10b of 

the shutter 10 relative to the locking assembly 23 is fixed in a left-right direction in Fig. 4a 

and the shutter 10 may rotate around the second sliding portion 10b relative to the locking 

assembly 23 in an up-down direction in Fig. 4a.

[0031] The lower end of the shutter 10 of the present application is slidably connected to 

the front end 240a of the lateral surface 240 of the frame in an up-down direction, the upper 

end of the shutter 10 is slidably connected to the upper end 240b of the lateral surface 240 of 

the frame in a front-back direction, and the upper end of the shutter 10 is driven by the driving 

mechanism 20 to slide along the upper end 240b of the lateral surface 240 of the frame front 

and back, and meanwhile the low er end of the shutter 10 is driven to move along the front end 

240a of the lateral surface 240 of the frame up and down, such that the shutter 10 is driven by 

the driving mechanism 20 to make rigid planar motion (i.e. combining the existing sliding 

manner, sliding back and forth in a certain plane, and pivoting manner of the shutter), which 

overcomes the disadvantage of the existing sliding shutter mechanism or the pivoting shutter 

mechanism that the space occupied by the shutter mechanism is relatively large due to the 

extremely huge enveloping space generated by the motion of the shutter. Therefore, the 

shutter mechanism 100 of the present application can reduce the enveloping space generated 

by the motion of the shutter 10 and also reduce the space of the frame 210 occupied by the 

shutter 10, such that the structure of the shutter mechanism 100 of the present application is 

more compact.

[0032] The above disclosures are only several embodiments of the present application, and 

the protection scope of the present application is not limited to above embodiments; therefore,
- 13 -
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fail into the protection scope of the present application.
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CLAIMS

What is claimed is:

I. A shutter mechanism, being mounted on a lateral frame of a banknote port of a financial 

self-service device, comprising a shutter, a driving mechanism, and a locking mechanism for 

controlling the shutter, wherein a lower end of the shutter is slidably connected to a front end 

of a lateral surface of the frame in an up-down direction, an upper end of the shutter is 

slidably connected to an upper end of the lateral surface of the frame in a front-back direction, 

the upper end of the shutter is driven by the driving mechanism to slide along the upper end of 

the lateral surface of the frame front and back, which meanwhile drives the lower end of the 

shutter to move along the front end of the lateral surface of the frame up and down, thereby 

realizing the opening and closing of the shutter.

2. The shutter mechanism according to claim 1, wherein a first sliding groove is provided 

at the front end of the lateral surface of the frame in an up-down direction, a second sliding 

groove is provided at the upper end of the lateral surface of the frame in a front-back direction, 

a first sliding portion extending from the lov er end of the shutter cooperates with the first 

sliding groove, and a second sliding portion extending from the upper end of the shutter 

cooperates with the second sliding groove.

3. lire shutter mechanism according to claim 2, wherein the first sliding groove comprises 

a straight portion and an arc portion, the arc portion is curved in a direction away from the 

banknote port and is provided adjacent to the second sliding groove, and the second sliding 

groove is a straight groove.

4. The shutter mechanism according to claim 2, wherein two first sliding portions are 

provided at two sides of the lower end of the shutter respectively, two second sliding portions 

are provided at two sides the upper end of the shutter respectively, the first sliding portions 

and the second sliding portions are cylindrical, and the cylindrical first sliding portions and 

second sliding portions each are pivotally connected with a roller wheel.
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5. The shutter mechanism according to any one of claims 2 to 4, wherein the driving 

mechanism comprises a conveying member and a driving assembly, the conveying member is 

provided at the upper end of the lateral surface of the frame in a front-back direction, an 

output end of the driving assembly is connected to the conveying member, and the second 

sliding portion is fixed on the conveying member.

6. The shutter mechanism according to claim 5, wherein the driving mechanism further 

comprises a second position sensor electrically connected to a controller of the financial 

self-service device, and a locking assembly; the second sliding portion is fixed on one end of 

the locking assembly, the other end of the locking assembly is fixed on the conveying member, 

two second position sensors are respectively provided at the upper end of the lateral surface of 

the frame in a front-back direction and are located outside two sides of the locking assembly 

respectively; a position of the locking assembly corresponds to one of the second position 

sensors when the shutter closes the banknote port, and the position of the locking assembly 

corresponds to the other one of the second position sensors when the shutter opens the 

banknote port.

7. The shutter mechanism according to claim 6, wherein the driving assembly comprises a 

motor, a driving gear, a driven gear, a driving shaft, a primary driving wheel and an auxiliary7 

driving wheel; the driving shaft is pivotally connected to a rear of the upper end of the lateral 

surface of the frame and protrudes out of the upper end of the lateral surface of the frame to 

form a mounting end, the primary7 driving wheel is mounted on the mounting end, the 

auxiliary7 driving wheel is pivotally connected to a front of the upper end of the lateral surface 

of the frame at a position corresponding to the primary driving wheel, the conveying member 

is surroundingly provided at outside of the primary- driving wheel and the auxiliary7 driving 

wheel, the motor is mounted on the frame, the driving gear is mounted on an output shaft of 

the motor, the driven gear is mounted on the driving shaft and is engaged with the driving 

gear, and a torque limiter is provided between the driving shaft and the driven gear.

8. The shutter mechanism according to claim 1, wherein the locking mechanism
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comprises a locking and driving assembly electrically connected to a controller of the 

financial self-service device, and a locking plate located above the banknote port and 

pivotally connected to the frame; and the locking and driving assembly drives the locking 

plate to abut against and lock the shutter when the shutter closes the banknote port.

9. The shutter mechanism according to claim 8, wherein the locking mechanism further 

comprises a first position sensor electrically connected to the controller and provided at the 

upper end of the lateral surface of the frame; one end of the locking plate is extended toward 

the banknote port to form a locking portion, the other end of the locking plate is extended 

toward the first position sensor to form a sensing portion, and a position of the sensing portion 

corresponds to the first position sensor, when the shutter closes the banknote port and the 

locking portion abuts against and locks the shutter.

10. The shutter mechanism according to claim 9, wherein two locking portions are 

provided at two sides of the locking plate respectively.
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Fig. 2
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Fig. 4a
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