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DEVICE AND METHOD FOR ADJUSTING AND POSITIONING RAY 

SOURCE ASSEMBLY, AND RADIATION SCAN IMAGING APPARATUS 

 

TECHNICAL FIELD 

[0001] Embodiments of the present disclosure generally relates to a field of 

radiation detection, and in particular, to a device and a method for adjusting and 

positioning capable of realizing a translation and a rotation of a ray source assembly, 

and a radiation scan imaging apparatus including the device for adjusting and 

positioning. 

 

BACKGROUND 

[0002] A radiation ray such as an X-ray has a wide range of application in 

fields of industrial non-destructive detection, safety inspection, medical diagnosis and 

treatment, etc., for example, CT imaging and security inspection, in which a radiation 

ray emitted by a ray source assembly scans an object or a human body to be inspected 

in a scan channel. In the existing radiation security inspection systems, the device for 

fixing the ray source assembly is complicated in structure, the device is not easily 

adjusted, and is poor in adjustment accuracy, which affects the imaging quality. 

 

SUMMARY 

[0003] The present disclosure is provided in order to overcome at least one of 

the above and other problems and defects in the prior art. 

[0004] According to an aspect of the present disclosure, a device for adjusting 

and positioning is provided, which is configured to adjust an orientation of a ray 

source assembly of a radiation scan imaging apparatus, wherein the radiation scan 

imaging apparatus has an apparatus frame, and the device for adjusting and 

positioning comprises: 

[0005] a base comprising a first component and a second component 

connected to each other, and is configured to support the ray source assembly, such 

that the ray source assembly is vertically positioned on the second component; 
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[0006] a first adjustment mechanism mounted to the first component of the 

base and the apparatus frame, and is configured to drive the ray source assembly to 

translate in a first direction by driving an entire base to move relative to the apparatus 

frame, so as to adjust a position of the ray source assembly; and 

[0007] a second adjustment mechanism mounted to the second component of 

the base and the apparatus frame, and is configured to drive the ray source assembly 

to rotate within an angle range by driving the second component to move relative to 

the first component, so as to adjust a beam emitting direction of the ray source 

assembly. 

[0008] In some embodiments, the base comprises an upper plate as the second 

component and a lower plate as the first component, the upper plate and the lower 

plate are stacked on each other in a vertical direction, such that the ray source 

assembly is positioned on an upper surface of the upper plate, and the upper plate and 

the lower plate are connected together in a manner that they are movable relative to 

each other. 

[0009] In some embodiments, an upright shaft is provided on an upper surface 

of the lower plate facing the upper plate, a through hole is provided at a position of 

the upper plate corresponding to the shaft, the shaft passes through the through hole 

and extends upwardly so as to engage with a corresponding shaft hole of the ray 

source assembly, such that the ray source assembly and the upper plate are capable of 

rotating around the shaft under a driving of the second adjustment mechanism. 

[0010] In some embodiments, the shaft is positioned such that an axis of the 

shaft substantially coincides with a vertical axis of the ray source assembly. 

[0011] In some embodiments, a positioning pin is provided on an upper 

surface of the upper plate facing away from the lower plate, the positioning is being 

engaged with a corresponding pin hole of the ray source assembly, so as to position 

the ray source assembly by preventing the ray source assembly from moving relative 

to the upper plate in a plane perpendicular to the vertical direction. 

[0012] In some embodiments, the first adjustment mechanism comprises: a 

first holder configured to be fixed to the apparatus frame; and a first adjustment bolt  
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threadedly engaged with the first holder and connected to the first component, such 

that a rotation of the first adjustment bolt relative to the first holder drives the first 

component to translate, so as to drive the second component connected with the first 

component and the ray source assembly positioned on the second component to 

translate relative to the apparatus frame along the first direction. 

[0013] In some embodiments, an elongated first hole is provided on the first 

component, the elongated first hole penetrates the first component and extends in the 

first direction; and the device for adjusting and positioning further comprises a first 

fastener inserted into the first hole and tightened so as to mount the first component to 

the apparatus frame, and the first fastener is configured to be releasable during a 

translation movement so as to allow the first component to translate relative to the 

apparatus frame in a manner that an inner wall of the first hole abuts against the first 

fastener. 

[0014] In some embodiments, the device for adjusting and positioning further 

comprises a translation guide member configured to be fixed to the apparatus frame 

and configured to guide the base to translate. 

[0015] In some embodiments, the second adjustment mechanism comprises: a 

second holder configured to be fixed to the apparatus frame; and a second adjustment 

bolt threadedly engaged with the second holder and connected to the second 

component, such that a rotation of the second adjustment bolt relative to the second 

holder drives the second component to rotate, so as to drive the ray source assembly 

positioned on the second component to rotate. 

[0016] In some embodiments, the second adjustment bolt is arranged such that 

a rotation of the second adjustment bolt relative to the second seat applies to the 

second component a force tangent to a circumferential direction of the rotation of the 

second component. 

[0017] In some embodiments, a second hole is provided on the first 

component; an elongated third hole is provided on the second component, the 

elongated third hole penetrates the second component and extends in a direction at an 

angle to the first direction; the device for adjusting and positioning further comprises 
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a second fastener inserted into and passing through the third hole and engaged with 

the second hole so as to fasten the second component to the first component, and 

configured to be releasable during the rotation so as to allow the second component to 

rotate in a manner that an inner wall of the third hole abuts against the second 

fastener. 

[0018] In some embodiments, the elongated third hole extends in a direction 

tangent to as circumferential direction of the rotation of the second component. 

[0019] In some embodiments, the first adjustment mechanism further 

comprises: a third holder fixed to the first component and connected with the first 

adjustment bolt. 

[0020] In some embodiments, the second adjustment mechanism further 

comprises: a fourth holder (330) fixed to the second component and connected with 

the second adjustment bolt. 

[0021] According to another aspect of the present disclosure, a radiation scan 

imaging apparatus is provided, including a ray source assembly and the device for 

adjusting and positioning according to any embodiment of the present disclosure, 

wherein the ray source assembly is supported on the device for adjusting and 

positioning, such that an orientation of the ray source assembly is adjusted by the 

device for adjusting and positioning. 

[0022] According to yet another aspect of the present disclosure, a method for 

adjusting an orientation of a ray source assembly of a radiation scan imaging 

apparatus by using the device for adjusting and positioning according to the 

embodiments of the present disclosure, including at least one of the following steps: 

[0023] a translation adjustment step, comprising: driving an entire base to 

move relative to the apparatus frame through the first adjustment mechanism, thereby 

driving the ray source assembly to translate in the first direction, so as to adjust a 

position of the ray source assembly; and 

[0024] a rotation adjustment step, comprising: driving the second component 

to move relative to the first component through the second adjustment mechanism, 

thereby driving the ray source assembly to rotate within an angle range, so as to adjust 
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a beam emitting direction of the ray source assembly. 

[0025] In some embodiments, the translation adjustment step comprises: 

driving the upper plate and the lower plate to move together relative to the apparatus 

frame through the first adjustment mechanism, so as to drive the ray source assembly 

to translate in the first direction; and the rotation adjustment step comprises: driving 

the upper plate to rotate relative to the lower plate through the second adjustment 

mechanism, so as to drive the ray source assembly to rotate. 

[0026] In some embodiments, the rotation adjustment step further comprises: 

driving the upper plate and the ray source assembly to rotate about the shaft through 

the second adjustment mechanism. 

[0027] In some embodiments, the translation adjustment step comprises: 

rotating the first adjustment bolt relative to the first holder to drive the first 

component to translate, so as to drive the second component connected with the first 

component and the ray source assembly positioned on the second component to 

translate relative to the apparatus frame along the first direction. 

[0028] In some embodiments, the translation adjustment step further 

comprises: releasing the first fastener and driving the first component to translate 

relative to the apparatus frame through the first adjustment mechanism in a manner 

that an inner wall of the first hole abuts against the first fastener. 

[0029] In some embodiments, the rotation adjustment step comprises: rotating 

the second adjustment bolt relative to the second holder to drive the second 

component to rotate, so as to drive the ray source assembly positioned on the second 

component to rotate. 

[0030] In some embodiments, the rotation adjustment step comprises: 

applying a force to the second component in a direction tangent to a circumferential 

direction of a rotation of the second component through a rotation of the second 

adjustment bolt relative to the second holder. 

[0031] In some embodiments, the rotation adjustment step comprises: 

releasing the second fastener to allow the second component to rotate under a driving 

of the second adjustment mechanism in a manner that an inner wall of the third hole 
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abuts against the second fastener. 

[0032] Other objects and advantages of the present disclosure will be apparent 

from the following detailed descriptions of the present disclosure with reference to the 

accompanying drawings, and may facilitate a comprehensive understanding of the 

present disclosure. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] Features and advantages of the present disclosure may be more clearly 

understood with reference to the accompanying drawings. The accompanying 

drawings are schematic and should not be construed as limiting the present disclosure 

in any way, in which: 

[0034] FIG. 1 shows a side perspective view of a structure of a part of a 

radiation scan imaging apparatus according to an exemplary embodiment of the 

present disclosure; 

[0035] FIG. 2 shows a top perspective view of a structure of a device for 

adjusting and positioning a ray source assembly according to an exemplary 

embodiment of the present disclosure; 

[0036] FIG. 3A shows a top perspective view of a structure of an upper plate 

of a device for adjusting and positioning a ray source assembly according to an 

exemplary embodiment of the present disclosure; 

[0037] FIG. 3B shows a top perspective view of a structure of an upper plate 

of a device for adjusting and positioning a ray source assembly according to another 

exemplary embodiment of the present disclosure; 

[0038] FIG. 4 shows a top perspective view of a structure of a lower plate of a 

device for adjusting and positioning a ray source assembly according to an exemplary 

embodiment of the present disclosure; and 

[0039] FIG. 5 shows a flowchart of a method for adjusting an orientation of a 

ray source assembly of a radiation scan imaging apparatus according to an exemplary 

embodiment of the present disclosure. 
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DETAILED DESCRIPTION OF EMBODIMENTS 

[0040] The technical solutions in the embodiments of the present disclosure 

will be clearly and completely described below with reference to the accompanying 

drawings in the embodiments of the present disclosure. Obviously, the described 

embodiments are only a part of the embodiments of the present disclosure, and are not 

all of the embodiments. Based on the embodiments of the present disclosure, all other 

embodiments obtained by those skilled in the art without a creative effort shall fall 

within the protection scope of the present disclosure. 

[0041] Additionally, in the detailed descriptions below, for ease of explanation, 

numerous specific details are set forth in order to provide a comprehensive 

understanding of the embodiments of the present disclosure. Obviously, however, one 

or more embodiments may also be implemented without these specific details. In 

other conditions, commonly known structures and devices are illustratively 

represented to simplify the drawings. 

[0042] FIG. 1 schematically shows a radiation scan imaging apparatus 

according to an exemplary embodiment of the present disclosure. The exemplary 

radiation scan imaging apparatus may be a component of a security inspection system, 

such as a CT imaging apparatus. The radiation scan imaging apparatus includes a 

radiation device for generating a radiation scan beam, such as a ray source assembly 

10 for generating a ray beam, which may include a ray source or a radiation source 

such as an X-ray machine, an isotope ray source, etc. In the illustrated embodiment, 

the ray source assembly 10 has a cylindrical profile, such as a substantial cuboid. 

However, the present disclosure is not limited to this, and it may also take any suitable 

form such as a cylinder as actually required. 

[0043] The radiation scan imaging apparatus further includes an adjusting and 

positioning device configured to adjust an orientation of the ray source assembly 10 

so as to adjust a target point position of a ray source and improve an imaging quality. 

As shown in FIG. 1, the adjusting and positioning device includes a base 100 for 

supporting the ray source assembly 10, such that the ray source assembly 10 is 

substantially vertically positioned and held on the base 100. In the embodiment of the 
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present disclosure, the base 100 includes a first component and a second component. 

As described below, the first component and the second component are connected to 

each other in a manner that they are movable relative to each other, for example, the 

second component may, for example, rotate relative to the first component, or the first 

component and the second component may move together or integrally in a 

translational direction (also referred to as a first direction). In some examples, the ray 

source assembly is substantially vertically positioned on the second component. 

[0044] The adjusting and positioning device further includes an adjustment 

mechanism configured to drive the base to drive, thereby driving the ray source 

assembly supported and held on the base to perform an appropriate movement, such 

as rotation and translation, so as to adjust an orientation of the ray source assembly, 

such that a target point position of the ray source may be adjusted. As shown in FIGS. 

1 and 2, the adjusting and positioning device includes a first adjustment mechanism 

200 and a second adjustment mechanism 300, which are respectively configured to 

drive the base and thereby driving the ray source assembly to perform a movement of 

different forms, such as rotation, translation, etc. In some embodiments, the adjusting 

and positioning device provided in the present disclosure may implement an 

independent adjustment of the translation and the rotation of the ray source assembly. 

[0045] The first adjustment mechanism 200 drives the ray source assembly 10 

to perform a translational movement in the first direction (as shown by a bidirectional 

dashed straight arrow in FIG. 1) by driving an entire base or a part of the base to 

move relative to an apparatus frame, so as to adjust a position of the ray source 

assembly. As an example, the first adjustment mechanism may be mounted to the first 

component of the base and to the apparatus frame (not shown) of the radiation scan 

imaging apparatus. The first adjustment mechanism drives the first component to 

move, so as to drive the base or other parts of the base (e.g., the second component 

connected with the first component) to move, thereby driving the ray source assembly 

positioned on the base to perform a translation relative to the apparatus frame. 

[0046] The second adjustment mechanism 300 is configured to drive the base 

100 or a part of the base to move so as to drive the ray source assembly 10 to rotate 
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(as shown by the bidirectional dashed arc arrow in FIG. 1) to adjust a beam emitting 

direction of the ray source assembly 10. A rotation angle range of the ray source 

assembly may be set as actually required. In some examples, an adjustment of the 

rotation of the ray source assembly is a fine adjustment whose rotation angle is small, 

with a range of ±5°, ±3°, and ±1°, for example. Exemplarily, the second adjustment 

mechanism may be mounted to the second component of the base and the apparatus 

frame, and may drive the ray source assembly to rotate by driving the second 

component to move (for example, rotate relative to the first component). 

[0047] Additionally, in order to realize the positioning of the ray source 

assembly, in addition to the base 100, the adjusting and positioning device may 

further include a top bracket 400, as shown in FIG. 1. The top bracket 400 is mounted 

to the apparatus frame and may be connected to the ray source assembly 10, such as a 

top or a side of the ray source assembly 10. Exemplarily, the top bracket 400 is 

movably (e.g., horizontally translatable) mounted to the apparatus frame through a pin 

shaft 401, and the top bracket 400 is connected to the ray source assembly 10 in a 

manner that the ray source assembly 10 is allowed to move (e.g., rotate). Such a 

connection is realized by means of, for example, a cooperation of a shaft 402 with a 

corresponding hole. Therefore, the top bracket cooperates with the base to hold the 

ray source assembly therebetween to prevent a vertical movement of the ray source 

assembly, but allow a movement (e.g., a rotation, a horizontal translation) of the ray 

source assembly relative to the apparatus frame. 

[0048] The base may take various forms or structures to cooperate with the 

adjustment mechanism. Based on a drive of the adjustment mechanism, the ray source 

assembly supported on it is driven to move, so as to realize an adjustment of the target 

point position of the ray source, ensure the accuracy of the target point position, and 

improve the imaging quality. In the illustrated embodiment, the base 100 includes a 

first component and a second component in a form of a generally flat plate, 

respectively, and the first component and the second component are separate pieces. 

Referring to FIG. 1-FIG. 4, the base 100 includes an upper plate 110 as the second 

component and a lower plate 120 as the first component, and the upper plate 110 and 
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the lower plate 120 are stacked on each other in the vertical direction and connected 

to each other in a manner that they are moveable (e.g., rotatable) relative to each other. 

Additionally, as described below, the upper plate 110 and the lower plate 120 may 

also be moved together or integrally in a translation direction, for example, the lower 

plate drives the upper plate to translate together. The ray source assembly 10 is 

positioned on an upper surface of the upper plate 110. 

[0049] As shown in FIG. 2 and FIG. 4, a shaft 121 is provided on an upper 

surface of the lower plate 120 facing the upper plate 110, which is, for example, 

upright. A through hole 111 is provided at a position of the upper plate 110 

corresponding to the shaft 121, and the shaft 121 passes through the through hole 111 

and extends upward to engage with a corresponding shaft hole of the ray source 

assembly 10 (e.g., a shaft hole located at a bottom of the ray source assembly), such 

that the upper plate 110 and the ray source assembly 10 positioned thereon may rotate 

around the shaft 121 under a driving of the adjustment mechanism 300 to realize the 

rotation adjustment. In some examples, the shaft 121 is positioned such that an axis of 

the shaft substantially coincides with a vertical axis of the ray source assembly 10, 

thereby a smoother rotation may be realized. 

[0050] In order to realize the positioning of the ray source assembly 10 on the 

base 100, a positioning pin 112 is provided on the upper surface of the upper plate 110 

facing away from the lower plate 120, and the positioning pin 112 is engaged with a 

corresponding pin hole of the ray source assembly 10 (e.g., a pin hole at the bottom of 

the ray source assembly), such that the ray source assembly 10 is positioned relative 

to the upper plate 110, so as to prevent the ray source assembly 10 from moving 

relative to the upper plate 110 in a plane perpendicular to the vertical direction, 

thereby a movement of the upper plate 110 may drive the ray source assembly 10 to 

move together. Exemplarily, a plurality of positioning pins 112 may be provided 

around the shaft 121. Additionally, the plurality of positioning pins 112 may be 

irregularly arranged to ensure that the ray source assembly 10 is not wrongly oriented. 

It may be understood that a positioning manner of the ray source assembly relative to 

the base is not limited to this, and any suitable detachable or non-detachable fixing or 
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positioning manner, such as a clamp, etc., may also be adopted as required. 

[0051] In some embodiments, as shown in FIG. 2 and FIG. 4, a first hole 127 

is provided on the lower plate 120, and the first hole 127 penetrates the lower plate 

120 in a thickness direction (e.g., a vertical direction) of the lower plate. The first hole 

127 is, for example, an elongated hole extending substantially along the translation 

direction. In order to position the lower plate 120 relative to the apparatus frame, the 

adjusting and positioning device further includes a first fastener 107, and the first 

fastener is inserted into the first hole 121 and screwed to the apparatus frame, so as to 

mount the lower plate 120 to the apparatus frame. For example, the lower plate is 

detachably fixed to the apparatus frame. The first fastener 107, for example, in a form 

of a bolt (e.g., a single-ended bolt or a combination of a bolt and a nut), may be 

tightened to press the lower plate against the apparatus frame. The first fastener 107 

may be released during the translational movement described above, but is still fixed 

to the apparatus frame and inserted into the first hole 127, so as to allow the lower 

plate 120 to translate relative to the apparatus frame with an inner wall of the first 

hole 127 abutting the first fastener 107. Thus, during such translational movement, the 

first fastener translates relative to the apparatus frame and remains fixed relative to 

the apparatus frame, and a cooperation of the first fastener with the elongated first 

hole may guide the lower plate to translate relative to the apparatus frame. After the 

base and the ray source assembly supported thereon are translated to a suitable 

position, the first fastener is tightened again, so as to fixedly press the lower plate 

against the apparatus frame or fixedly position the lower plate relative to the 

apparatus frame, thereby avoiding a necessary movement of the ray source assembly 

during operation. 

[0052] In addition that the cooperation of the first fastener with the elongated 

first hole may guide the translation of the lower plate relative to the apparatus frame, 

in some embodiments, as shown in FIG. 2 and FIG. 4, an additional elongated hole 

128 may also be provided on the lower plate 120, the additional elongated hole 128 

extends along the above translation direction, and a positioning member 129 partially 

positioned in the elongated hole 128 is fixed to the apparatus frame, such that a 
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cooperation of the elongated hole 128 with the positioning member 129 may also 

guide such a translation movement, and it may also ensure a correct positioning or 

mounting of the lower plate. 

[0053] As shown in FIG. 1 and FIG. 2, the upper plate 110 and the lower plate 

120 are configured or arranged such that the first fastener 107 is exposed, so as to 

facilitate mounting and detaching, while facilitating adjustment during the translation. 

For example, some of the first fasteners 107 and the first holes 107 are arranged at 

exposed corners of the lower plate 110, and some other fasteners 107 are exposed 

through notches 117 in the upper plate 110. 

[0054] As shown in FIG. 1 and FIG. 2, the adjusting and positioning device 

may further include a translation guide member 500, which may be fixed to the 

apparatus frame for guiding the translation movement of the base. For example, the 

translation guide member 500 may be in a form of a wedge-shaped holder or plate, 

one side of which, for example, abuts against a side face of the lower plate 120 

extending parallel to the translation direction, thereby avoiding wobbling or deflection 

of the lower plate and the base during the translation. Exemplarily, translation guide 

members may be respectively provided on two opposite sides of the lower plate, so as 

to guide such translation movement more stably. 

[0055] In some embodiments, the above connection of the upper plate and the 

lower plate may be realized in a following manner. As shown in FIG. 2-FIG. 4, a 

second hole 123 is provided on the lower plate 120, a third hole 113 is provided at a 

position of the upper plate 110 corresponding to the second hole 123, and the third 

hole 113 penetrates the upper plate 110 in the thickness direction (or the vertical 

direction). Exemplarily, the third hole 113 is elongated, and is angled or inclined 

relative to the translation direction. The adjusting and positioning device further 

includes a second fastener 103 inserted into and passing through the third hole 113 to 

be engaged with the second hole 123, so as to fasten the upper plate 110 to the lower 

plate 120, such that the lower plate 120 may drive the upper plate 110 to translate 

together during the translational movement. 

[0056] The second fastener 103 includes, for example, a bolt (such as a 
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single-ended bolt or a combination of a bolt and a nut), the second hole 123 may be a 

threaded hole, and the third hole 113 may be an elongated hole having a smooth inner 

wall or having no thread. For example, a width of the third hole may be equal to or 

slightly larger than a diameter of the second fastener, such that the second fastener 

may move or slide within the third hole. Thus, during a rotation, the second fastener 

103 may be released, that is, a fixing of the upper plate 110 relative to the lower plate 

120 is released, while the second fastener 103 is still inserted into the third hole 113 

and remains engaged with the second hole 123, so as to be fixed relative to the lower 

plate, such that the upper plate 110 is allowed to rotate relative to the lower plate 120 

within an angle range under a driving of the adjustment mechanism. For example, the 

upper plate rotates around the shaft 121 fixed to the lower plate 120 in a manner that 

the inner wall of the third hole 113 abuts against the second fastener 103, thereby 

further driving the ray source assembly 10 positioned on the upper plate 110 to rotate 

by an appropriate angle, so as to realize the rotation adjustment. After the rotation 

adjustment is completed, the second fastener 103 is fastened again, such that the 

upper plate 110 is fixed relative to the lower plate 120 to ensure that the ray source 

assembly 10 positioned on the upper plate 110 does not rotate during the operation. 

[0057] In some embodiments, the elongate third hole 113 may substantially 

extend in a direction tangent to a circumferential direction of a rotation of the upper 

plate 110 around the shaft 120, such that a cooperation of the third hole 113 with the 

second fastener 103 may guide the rotation of the upper plate. Exemplarily, a plurality 

of third holes may be provided at a plurality of corners of the upper plate, and 

extension directions of each third hole may be different from one another, but are all 

approximately tangent to the circumferential direction along which the upper plate 

rotates, which is beneficial for guiding the upper plate. 

[0058] In the embodiment shown in FIG. 1 and FIG. 2, the first adjustment 

mechanism 200 includes a first holder 210 and a first adjustment bolt 230. The first 

holder 210 is used to be mounted to the apparatus frame, for example, by means of a 

bolt 211, and the first adjustment bolt 230 is connected to a part of the base, such as 

the first component or the lower plate 120, and is threadedly engaged with the first 
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holder 210. Thus, as the first holder 210 remains unmoved, a rotation of the first 

adjustment bolt 230 relative to the first holder 210 may drive the lower plate 120 to 

translate, and a translation direction coincides with an axial direction of the first 

adjustment bolt 230, thereby further driving the upper plate 110 connected to the 

lower plate 120 and the ray source assembly 10 positioned on the upper plate 110 to 

translate relative to the apparatus frame along the translation direction. By properly 

designing a thread pitch, such threaded rotation may realize a fine translation 

adjustment of the ray source assembly. 

[0059] The first adjustment bolt may be directly connected to the lower plate 

or, as shown in FIG. 1 and FIG. 2, connected to the lower plate by another holder 220 

connected to the lower plate 120. The holder 220 is detachably fixed to the lower 

plate 120, for example, by a bolt 221 threadedly engaged with a hole 126 in the lower 

plate. 

[0060] As shown in FIG.1 and FIG. 2, the second adjustment mechanism 300 

includes a second holder 310 and a second adjustment bolt 320. The second holder 

310 is used to be mounted to the apparatus frame, for example, detachably fixed to the 

apparatus frame by means of a bolt 301, the second adjustment bolt 320 is connected 

to the upper plate 110 and threadedly engaged with the second holder 310, such that a 

rotation of the second adjustment bolt 320 relative to the second seat 310 drives the 

upper plate 110 to rotate, so as to drive the ray source assembly 10 positioned on the 

upper plate 110 to rotate around the shaft 121. By properly designing a thread pitch, 

such threaded rotation may realize a fine rotation adjustment of the ray source 

assembly. 

[0061] Exemplarily, an axial direction of the second adjustment bolt 320 may 

coincide with a tangent direction of a circumferential direction along which the upper 

plate 110 rotates at a position where the second adjustment bolt is (directly or 

indirectly) connected with the upper plate, or is slightly inclined relative to the tangent 

direction, such that the rotation of the second adjustment bolt may apply a tangent 

force for causing the upper plate to rotate, that is, the rotation of the second 

adjustment bolt relative to the second holder applies to the upper plate a force tangent 
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to the circumferential direction of the rotation around the shaft. In some examples, the 

axial direction of the second adjustment bolt may substantially coincide with the 

direction along which the lower plate translates. 

[0062] The second adjustment bolt may be directly connected to the upper 

plate, for example, to a protruding portion (not shown) of the upper plate, or 

connected to the upper plate 110 by another holder 330 mounted to the upper plate 

110, as shown in FIG. 1 and FIG. 2. A holder 330 is detachably fixed to the upper 

plate 110, for example, by a bolt 304 engaged with a hole 114 in a side face of the 

upper plate 110. For example, by pressing the holder 330 firmly against the side face 

of the upper plate 110 by using the bolt 304 or a head thereof or a nut. The holder 330 

may be connected with the second adjustment bolt 320 together or integrally. Two 

spaced apart second holders 310 may be included, and the second adjustment bolt 320 

is threadedly engaged with the two second holders 310, so as to be rotatable relative 

to the second holders 310. The holder 330 or the protruding portion of the upper plate 

may be located between the two second holders 310. 

[0063] During the above translation movement, the second adjustment bolt 

320 of the second adjustment mechanism 300 may be rotated while the first 

adjustment bolt 230 of the first adjustment mechanism 200 is rotated, such that the 

upper plate 110 and the lower plate 120 may translate together. Alternatively, the 

connection of the second adjustment mechanism with the upper plate may also be 

detached, for example, the connection of the second adjustment bolt with the upper 

plate is detached, and the translation of the lower plate is used to drive the upper plate 

to translate together. In the embodiment of FIG. 3B, a hole 114’ in the side face of the 

upper plate 110 is in elongated, and substantially extends in the above translation 

direction, such that during the translation, the bolt 304 may move or slide within the 

hole 114’ by slightly releasing the bolt 304, i.e., releasing the pressing of the holder 

330 against the side face of the upper plate 110 by the bolt 304. Thereby, the upper 

plate 110 may translate relative to the holder 330 and thus relative to the second 

adjustment mechanism 300 under the driving of the lower plate 120. 

[0064] In another example, a connection structure between the second 
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adjustment bolt and the upper plate (or the holder 330 connected to the upper plate) 

may also be reasonably designed. For example, such connection structure may allow 

the upper plate (or the holder 330 connected to the upper plate) to move or slide in the 

translation direction relative to the second adjustment bolt, while prevent the second 

adjustment bolt from rotating relative to the upper plate (or the holder 330 connected 

to the upper plate), thus, such connection structure may both allow the above 

translation movement, and allow the rotation of the second adjustment bolt to drive 

the upper plate to rotate. 

[0065] The embodiments of the present disclosure further provide a method 

for adjusting an orientation of a ray source assembly of a radiation scan imaging 

apparatus by using the adjusting and positioning device described above. As shown in 

FIG. 5, a method for adjusting an orientation of a ray source assembly of a radiation 

scan imaging apparatus by using the adjusting and positioning device includes a 

translation adjustment step S1 and/or a rotation adjustment step S2. Exemplarily, in 

the translation adjustment step S1, the entire base 100 of the adjusting and positioning 

device is driven to move relative to the apparatus frame by the first adjustment 

mechanism 200, and the ray source assembly 10 is driven to translate in the above 

first direction, so as to adjust the position of the ray source assembly. In the rotation 

adjustment step S2, the second component is driven to move relative to the first 

component by the second adjustment mechanism 300, and the ray source assembly is 

driven to rotate within an angle range, so as to adjust a beam emitting direction of the 

ray source assembly. As described above, with such the adjusting and positioning 

device, an independent adjustment of the translation movement and the rotation 

movement of the ray source assembly may be realized. An order of the translation 

adjustment and the rotation adjustment of the ray source assembly may be reasonably 

designed or arranged as required. For example, the rotation adjustment step may be 

performed after the translation adjustment step is performed, and vice versa. 

[0066] After the translation adjustment is performed to the ray source 

assembly, in step S3, it may be fixedly mounted to the apparatus frame relative to the 

apparatus frame (e.g., by means of a fastener), such that a position of the ray source 
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assembly after the translation adjustment is fixed relative to the apparatus frame. 

Likewise, after the rotation adjustment is performed to the ray source assembly, in 

step 4, the second component may be fixed to the first component (e.g., by means of a 

fastener) to ensure that the second component is fixed relative to the apparatus frame, 

thereby ensuring that the beam emitting direction of the ray source assembly 

positioned on the second component is fixed relative to the apparatus frame. 

[0067] In some embodiments, the translation adjustment step may include: 

driving the upper plate 110 and the lower plate 120 to move together relative to the 

apparatus frame by the first adjustment mechanism 200 to drive the ray source 

assembly 10 to translate in the first direction. For example, the first adjustment bolt 

230 may be rotated relative to the first holder 210 to drive the first component (e.g., 

the lower plate 120) to translate, so as to drive the second component (e.g., the upper 

plate 110) connected with the first component and the ray source assembly 10 

positioned on the second component to translate relative to the apparatus frame along 

the first direction. 

[0068] In some examples, before the first component translates, the first 

fastener 107 may be released first, and then the first component (e.g., the lower plate 

120) is driven by the first adjustment mechanism (e.g., by rotating the first adjustment 

bolt) to translate relative to the apparatus frame in a manner that the inner wall of the 

elongated first hole 127 abuts against the first fastener 107, and thus, such abutment 

may guide the translation movement of the first component. 

[0069] In some embodiments, the rotation adjustment step may include 

driving the upper plate 110 to rotate relative to the lower plate 120 by the second 

adjustment mechanism 300 to drive the ray source assembly 10 to rotate. Exemplarily, 

in the rotation adjustment step, the upper plate and the ray source assembly may be 

driven to rotate around the shaft 121 provided on the lower plate by the second 

adjustment mechanism. For example, the second adjustment bolt 320 may be rotated 

relative to the second holder 310 to drive the second component (e.g., the upper plate 

110) to rotate, so as to drive the ray source assembly 10 positioned on the second 

component to rotate. Exemplarily, a force may be applied to the second component in 



18 

 

 

the direction tangent to the circumferential direction of the rotation of the second 

component by the rotation of the second adjustment bolt 320 relative to the second 

holder 310 to cause the rotation of the second component. 

[0070] In some examples, before the second component rotates, the second 

fastener 103 may be released first to allow the second component to rotate in a 

manner that the inner wall of the elongated third hole 113 abuts against the second 

fastener 103 under the driving of the second adjustment mechanism 300. For example, 

the elongated third hole 113 extends in the direction tangent to the circumferential 

direction of the rotation of the second component, such that the abutment of the 

second fastener 103 against the inner wall of the elongated third hole 113 may guide 

the rotation of the second component. 

[0071] Although the embodiments of the present disclosure are illustrated and 

described, it may be understood by those skilled in the art that modifications may be 

made to these embodiments without departing from the principle and spirit of the 

present disclosure, and the scope of the present disclosure is defined by the appended 

claims and their equivalents. 
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What is claimed is: 

 

1.  A device for adjusting and positioning, configured to adjust an 

orientation of a ray source assembly of a radiation scan imaging apparatus, wherein 

the radiation scan imaging apparatus has an apparatus frame, and the device for 

adjusting and positioning comprises: 

a base (100) comprising a first component and a second component 

connected to each other, and is configured to support the ray source assembly (10), 

such that the ray source assembly is vertically positioned on the second component; 

a first adjustment mechanism (200) mounted to the first component of 

the base and the apparatus frame, and is configured to drive the ray source assembly 

to translate in a first direction by driving an entire base to move relative to the 

apparatus frame, so as to adjust a position of the ray source assembly; and 

a second adjustment mechanism (300) mounted to the second 

component of the base and the apparatus frame, and is configured to drive the ray 

source assembly to rotate within an angle range by driving the second component to 

move relative to the first component, so as to adjust a beam emitting direction of the 

ray source assembly. 

 

2. The device for adjusting and positioning according to claim 1, wherein 

the base comprises an upper plate (110) as the second component and a lower plate 

(120) as the first component, the upper plate and the lower plate are stacked on each 

other in a vertical direction, such that the ray source assembly is positioned on an 

upper surface of the upper plate, and the upper plate and the lower plate are connected 

together in a manner that they are movable relative to each other. 

 

3. The device for adjusting and positioning according to claim 2, wherein 

an upright shaft (121) is provided on an upper surface of the lower plate facing the 

upper plate, a through hole (111) is provided at a position of the upper plate 

corresponding to the shaft, the shaft passes through the through hole and extends 
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upwardly so as to engage with a corresponding shaft hole of the ray source assembly, 

such that the ray source assembly and the upper plate are capable of rotating around 

the shaft under a driving of the second adjustment mechanism. 

 

4. The device for adjusting and positioning according to claim 3, wherein 

the shaft is positioned such that an axis of the shaft substantially coincides with a 

vertical axis of the ray source assembly. 

 

5. The device for adjusting and positioning according to claim 2, wherein a 

positioning pin (112) is provided on an upper surface of the upper plate facing away 

from the lower plate, the positioning pin is being engaged with a corresponding pin 

hole of the ray source assembly, so as to position the ray source assembly by 

preventing the ray source assembly from moving relative to the upper plate in a plane 

perpendicular to the vertical direction. 

 

6. The device for adjusting and positioning according to any one of claims 

1-5, wherein the first adjustment mechanism comprises: 

a first holder (210) configured to be fixed to the apparatus frame; and 

a first adjustment bolt (230) threadedly engaged with the first holder and 

connected to the first component, such that a rotation of the first adjustment bolt 

relative to the first holder drives the first component to translate, so as to drive the 

second component connected with the first component and the ray source assembly 

positioned on the second component to translate relative to the apparatus frame along 

the first direction. 

 

7. The device for adjusting and positioning according to any one of claims 

1-5, wherein 

an elongated first hole (127) is provided on the first component, the 

elongated first hole penetrates the first component and extends in the first direction; 

and 
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the device for adjusting and positioning further comprises a first fastener 

(107) inserted into the first hole and tightened so as to mount the first component to 

the apparatus frame, and the first fastener is configured to be releasable during a 

translation movement so as to allow the first component to translate relative to the 

apparatus frame in a manner that an inner wall of the first hole abuts against the first 

fastener. 

 

8. The device for adjusting and positioning according to any one of claims 

1-5, wherein the device for adjusting and positioning further comprises a translation 

guide member (500) configured to be fixed to the apparatus frame and configured to 

guide the base to translate. 

 

9. The device for adjusting and positioning according to any one of claims 

1-5, wherein the second adjustment mechanism comprises: 

a second holder (310) configured to be fixed to the apparatus frame; and  

a second adjustment bolt (320) threadedly engaged with the second 

holder and connected to the second component, such that a rotation of the second 

adjustment bolt relative to the second holder drives the second component to rotate, so 

as to drive the ray source assembly positioned on the second component to rotate. 

 

10. The device for adjusting and positioning according to claim 9, wherein 

the second adjustment bolt is arranged such that a rotation of the second adjustment 

bolt relative to the second seat applies to the second component a force tangent to a 

circumferential direction of the rotation of the second component. 

 

11. The device for adjusting and positioning according to any one of claims 

1-5, wherein 

a second hole (123) is provided on the first component;  

an elongated third hole (113) is provided on the second component, the 

elongated third hole penetrates the second component and extends in a direction at an 
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angle to the first direction;  

the device for adjusting and positioning further comprises a second 

fastener (103) inserted into and passing through the third hole and engaged with the 

second hole so as to fasten the second component to the first component, and 

configured to be releasable during the rotation so as to allow the second component to 

rotate in a manner that an inner wall of the third hole abuts against the second 

fastener. 

 

12. The device for adjusting and positioning according to claim 11, wherein 

the elongated third hole extends in a direction tangent to as circumferential direction 

of the rotation of the second component. 

 

13. The device for adjusting and positioning according to claim 6, wherein 

the first adjustment mechanism further comprises: 

a third holder (220) fixed to the first component and connected with the 

first adjustment bolt. 

 

14. The device for adjusting and positioning according to claim 9, wherein 

the second adjustment mechanism further comprises: 

a fourth holder (330) fixed to the second component and connected with 

the second adjustment bolt. 

 

15. A radiation scan imaging apparatus, comprising a ray source assembly 

and the device for adjusting and positioning according to any one of claims 1-14, 

wherein the ray source assembly is supported on the device for adjusting and 

positioning, such that an orientation of the ray source assembly is adjusted by the 

device for adjusting and positioning. 

 

16. A method for adjusting an orientation of a ray source assembly of a 

radiation scan imaging apparatus by using the device for adjusting and positioning 
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according to claim 1, comprising at least one of the following steps: 

a translation adjustment step, comprising: driving an entire base to move 

relative to the apparatus frame through the first adjustment mechanism, thereby 

driving the ray source assembly to translate in the first direction, so as to adjust a 

position of the ray source assembly; and 

a rotation adjustment step, comprising: driving the second component to 

move relative to the first component through the second adjustment mechanism, 

thereby driving the ray source assembly to rotate within an angle range, so as to adjust 

a beam emitting direction of the ray source assembly. 

 

17. The method according to claim 16, wherein 

the base comprises an upper plate as the second component and a lower 

plate as the first component, the upper plate and the lower plate are stacked on each 

other in a vertical direction, such that the ray source assembly is positioned on an 

upper surface of the upper plate, and the upper plate and the lower plate are connected 

together in a manner that they are movable relative to each other; 

the translation adjustment step comprises: driving the upper plate and 

the lower plate to move together relative to the apparatus frame through the first 

adjustment mechanism, so as to drive the ray source assembly to translate in the first 

direction; and  

the rotation adjustment step comprises: driving the upper plate to rotate 

relative to the lower plate through the second adjustment mechanism, so as to drive 

the ray source assembly to rotate. 

 

18. The method according to claim 17, wherein 

an upright shaft is provided on an upper surface of the lower plate 

facing the upper plate, a through hole is provided at a position of the upper plate 

corresponding to the shaft, the shaft passes through the through hole and extends 

upwardly so as to engage with a corresponding shaft hole of the ray source assembly; 

and  
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the rotation adjustment step further comprises: driving the upper plate 

and the ray source assembly to rotate about the shaft through the second adjustment 

mechanism. 

 

19. The method according to claim 16, wherein 

the first adjustment mechanism comprises: a first holder configured to 

be fixed to the apparatus frame; and a first adjustment bolt threadedly engaged with 

the first holder and connected to the first component; and 

the translation adjustment step comprises: rotating the first adjustment 

bolt relative to the first holder to drive the first component to translate, so as to drive 

the second component connected with the first component and the ray source 

assembly positioned on the second component to translate relative to the apparatus 

frame along the first direction. 

 

20. The method according to claim 16, wherein 

an elongated first hole is provided on the first component, the first hole 

in an elongated shape penetrating the first component and extending in the first 

direction; 

the device for adjusting and positioning further comprises a first fastener 

inserted into the first hole and tightened so as to mount the first component to the 

apparatus frame; and 

the translation adjustment step further comprises: releasing the first 

fastener and driving the first component to translate relative to the apparatus frame 

through the first adjustment mechanism in a manner that an inner wall of the first hole 

abuts against the first fastener. 

 

21. The method according to claim 16, wherein 

the second adjustment mechanism comprises a second holder configured 

to be fixed to the apparatus frame; and a second adjustment bolt threadedly engaged 

with the second holder and connected to the second component; and 
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the rotation adjustment step comprises: rotating the second adjustment 

bolt relative to the second holder to drive the second component to rotate, so as to 

drive the ray source assembly positioned on the second component to rotate. 

 

22. The method according to claim 16, wherein the rotation adjustment step 

comprises: applying a force to the second component in a direction tangent to a 

circumferential direction of a rotation of the second component through a rotation of 

the second adjustment bolt relative to the second holder. 

 

23. The method according to claim 16, wherein 

a second hole is provided on the first component;  

an elongated third hole is provided on the second component, the third 

hole penetrates the second component and extends in a direction at an angle to the 

first direction;  

the device for adjusting and positioning further comprises a second 

fastener inserted into and passing through the third hole and engaged with the second 

hole so as to fasten the second component to the first component; and 

the rotation adjustment step comprises: releasing the second fastener to 

allow the second component to rotate under a driving of the second adjustment 

mechanism in a manner that an inner wall of the third hole abuts against the second 

fastener. 

  


