
Collimating Device And Ray Inspection Device 
BACKGROUND 

1. Technical Field 

Embodiments of the present disclosure relate to field of detection by a 
ray, and particularly to a collimating device and a ray inspection device. 

2. Description of the Related Art 

A ray inspection device in prior art includes a collimating device, which 
generally includes a plurality of collimators. In order to align these 
collimators, in a ray beam collimating method, generally a second collimator 
and a detector collimator are firstly collimated by using a laser pen, positions 
of them are fixed, and then a first collimator is mounted and the second 
collimator, the first collimator and the detector collimator aligned with one 
another by using the laser pen. Finally, an X-ray machine is mounted and is 
adjusted to align a target point of the X-ray machine, the first collimator, the 
second collimator and the detector collimator with one another by using 
radiation dose. Alternatively, alignment adjustment may be performed from 
the X-ray source. However, this alignment adjustment in stepwise manner is 
troublesome and consumes time and labor when performed. Further, 
adjustment and alignment need to be performed again after one detection 
process due to vibration and movement during the detection process. Thus, 
collimation adjustment of the device in prior art will consume a mass of time 
and reduces a detection efficiency. 

SUMMARY 

Accordingly, it is objective to provide a collimating device and a ray 
inspection device having a simplified structure, easy to achieve alignment 
and having a high efficiency. 

In an aspect, there is provided a collimating device, mounted to a frame 
and configured to collimate a radiation beam from a source, the collimating 
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device comprising: 
a beam guiding cylinder extended along a first direction such that the 

radiation beam enters the beam guiding cylinder from an inlet thereof in the 
first direction, passes along the beam guiding cylinder and is emitted out of 
an outlet of the beam guiding cylinder; 

a first collimator mounted at an inlet end of the beam guiding cylinder; 
a second collimator mounted at an outlet end of the beam guiding 

cylinder; and 
a beam guiding cylinder adjusting device disposed adjacent to the inlet 

of the beam guiding cylinder to adjust a direction of the beam guiding 
cylinder such that the first collimator is aligned with the first direction; 

wherein the outlet end of the beam guiding cylinder is fixed to the 
frame and the second collimator is aligned with an object to be irradiated by 
the radiation beam, and the beam guiding cylinder is configured to have 
flexibility to allow the beam guiding cylinder adjusting device to adjust a 
direction towards which the inlet end of the beam guiding cylinder is 
directed, in a direction transverse to the first direction. 

In another aspect, there is provided a ray inspection device comprising 
a frame, wherein the ray inspection device further comprises the 
components that are mounted to the frame: a ray source configured to 
generate ray; an inspection region where an object to be inspected is placed 
or is passed; a detecting device configured to detect ray signal that has 
penetrated the object to be inspected; and the collimating device as described 
above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a collimating device according to an embodiment of 
the present disclosure; 

Figure 2 illustrates a ray inspection device according to an embodiment 
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of the present disclosure. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

A further description of embodiments of the present disclosure will be 
made in detail and the embodiments are illustrated in the accompanying 
drawings. In the drawings, similar component is represented by the same 
reference number. The following embodiments will be described with 
reference to the accompanying drawings. 

According to an embodiment of the present disclosure, there is 
provided a collimating device mounted to a frame 10 and configured to 
collimate a radiation beam from a source. As shown in Figure 1, the 
collimating device includes: a beam guiding cylinder 13 extended along a 
first direction such that the radiation beam enters the beam guiding cylinder 
13 from an inlet thereof in the first direction as shown by the arrow, passes 
along the beam guiding cylinder 13 and is emitted out of an outlet of the 
beam guiding cylinder 13; a first collimator 11 mounted at an inlet end of the 
beam guiding cylinder 13; a second collimator 12 mounted an outlet end of 
the beam guiding cylinder 13; a beam guiding cylinder adjusting device 40 
disposed adjacent to the inlet to adjust the beam guiding cylinder 13 such 
that the first collimator 11 is aligned with the first direction. In the 
embodiment, the outlet end of the beam guiding cylinder 13 is fixed to the 
frame 10 and the second collimator 12 is aligned with an object to be 
irradiated by the radiation beam, for example, a detector configured to 
receive the radiation beam. The beam guiding cylinder 13 may be further 
configured to have flexibility to allow it to deform such that the adjusting 
device can adjust a direction towards which the inlet end of the beam guiding 
cylinder 13 is directed, in a direction transverse to the first direction. 

In the embodiment, the frame 10 may be made of metal material, 
plastic material or any material, and preferably, material that can absorb 
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vibration such that influence of external vibration on the frame 10 is as small 
as possible. In the embodiment, the first collimator 11 and the second 
collimator 12 are made of metal. The first collimator 11 and the second 
collimator 12 each include a narrow slit to allow a ray to pass through the 
collimator such that the ray is collimated. It is understood that a collimator in 
prior art may be used herein. In the embodiment, the beam guiding cylinder 
13 is made of a flexible material, such as a metal material. In the 
embodiment, the ray is transmitted in the beam guiding cylinder 13 and will 
not be transmitted to an outside of the beam guiding cylinder 13. Any 
suitable material may be used to form the beam guiding cylinder 13. 

In the embodiment, the beam guiding cylinder adjusting device 40 
includes a retractable adjusting rod 42 configured to extend and retractably 
move in a direction transverse to the first direction so as to adjust the 
direction towards which the inlet end of the beam guiding cylinder 13 is 
directed. In an embodiment, the retractable adjusting rod 42 may comprise 
two retractable adjusting rods. For example, as shown in Figure 1, two 
retractable adjusting rods 42 are respectively in contact with the inlet end of 
the beam guiding cylinder 13 such that protrusion and retraction movements, 
in an up-down direction, of the two retractable adjusting rods which 
cooperate with each other can cause the inlet end of the beam guiding 
cylinder 13 to move in the up-down direction. 

In the embodiment, the beam guiding cylinder adjusting device 40 may 
further include a beam guiding cylinder adjusting screw 43 configured to 
move the retractable adjusting rod 42 in the direction transverse to the first 
direction by being screwed. A movement of the retractable adjusting rod 42 
in the up-down direction may be achieved by screwing movement of the 
beam guiding cylinder adjusting screw 43. 

In the embodiment, the beam guiding cylinder adjusting device 40 may 
further include a fixing plate 41 configured to fix the inlet end of the beam 
guiding cylinder 13 and extend in a plane transverse to the first direction. 
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The plane transverse to the first direction may be understood as a plane 
perpendicular to the first direction. After completing adjustment of the 
direction towards which the inlet end of the beam guiding cylinder 13 is 
directed by the retractable adjusting rod 42, the inlet end of the beam guiding 
cylinder 13 is fixed by the fixing plate 41 so as to perform a next operation, 
such as irradiation. The fixing plate 41 may be a strip plate, or may be a 
rectangle plate, or may be a plate in other shape. Both ends of the fixing 
plate are respectively fixed to the frame 10 such that the fixing plate 41 
cannot be moved. In order to fix the inlet end of the beam guiding cylinder 
13, the inlet end of the beam guiding cylinder 13 may be detachably fixed to 
the fixing plate 41. 

In the embodiment, the beam guiding cylinder adjusting device 40 may 
further include: a flange plate 46 coupled to the inlet end of the beam guiding 
cylinder 13, the flange plate 46 including a portion extending along a plane 
where the fixing plate 41 is located and a portion coupled to the inlet end of 
the beam guiding cylinder 13; and, a fastening screw 45 that is mounted to a 
threaded hole in the flange plate 46. The fastening screw 45 contacts and 
presses the fixing plate 41 by being screwed into the threaded hole, so as to 
fix the flange plate 46 and the inlet end of the beam guiding cylinder 13 
coupled to the flange plate 46 to a position of the fixing plate 41 by means of 
a friction force between the fastening screw 45 and the fixing plate 41, 
thereby fixing the direction towards which the inlet end of the beam guiding 
cylinder 13 is directed. When releasing the fastening screw 45, the inlet end 
of the beam guiding cylinder 13 can be moved in the plane transverse to the 
first direction, in an up-down direction. 

In an embodiment of the present disclosure, the retractable adjusting 
rod 42 may comprise four retractable adjusting rods and is configured to 
retractably move in four directions, i.e., upward, downward, leftward and 
rightward directions, in the transverse plane perpendicular to the first 
direction, so as to adjust the direction towards which the inlet end of the 
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beam guiding cylinder is directed. In order to be able to adjust the direction 
towards which the inlet end of the beam guiding cylinder 13 is directed in 
upward and downward directions, and forward and backward directions 
perpendicular to the plane of the paper, four retractable adjusting rods 42 
may be provided. Figure 1 shows two retractable adjusting rods 42 that 
cooperate in the upward and downward directions. The other two retractable 
adjusting rods (not shown) are disposed in a direction perpendicular to the 
plane of the paper to cooperate with each other. In this embodiment, the 
configuration of the fixing plate 41 and the fastening screw 45 of the above 
embodiment may be used without change. In the embodiment, the direction 
towards which the inlet end of the beam guiding cylinder 13 is directed may 
be adjusted in any direction in the plane transverse to the first direction (i.e., 
a plane perpendicular to the plane of the paper). In the other words, the 
direction towards which the inlet end of the beam guiding cylinder 13 is 
directed may be adjusted upwards, downwards, leftwards and rightwards in a 
direction transverse to the first direction or in the plane transverse to the first 
direction. Herein the direction transverse to the first direction includes any 
directions in the plane transverse to the first direction. According to the 
embodiment, a collimation adjustment of the collimating device can be 
achieved by merely adjusting the first collimator, which is convenient for 
practical use and can save much time for collimation adjustment. 

In an embodiment of the present disclosure, the beam guiding cylinder 
further includes a collimation enhancing piece 51, 52 extending in the first 
direction, for example, extending along a central axis O as shown in Figures 
1 and 2. The collimation enhancing piece may comprise two collimation 
enhancing pieces. For example, a first collimation enhancing piece 51 is 
provided at the first collimator 11 and a second collimation enhancing piece 
52 is provided at the second collimator 12. The first and second collimation 
enhancing pieces 51, 52 are sized such that most of scattering rays passing 
through the first collimator 11 and/or the second collimator 12 are blocked 
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by the collimation enhancing pieces 51, 52. In an embodiment, the 
collimation enhancing pieces 51, 52 are made of a second material that can 
absorb a ray, or, sides of the collimation enhancing pieces 51, 52 facing the 
central axis of the beam guiding cylinder are coated with the second material 
that can absorb the ray so as to absorb a scattering ray passing through the 
first collimator 11 and/or the second collimator 12. The collimation 
enhancing pieces 51, 52 each include a first portion coupled to the first 
collimator and/or the second collimator and a second portion extending 
parallel to the central axis O of the beam guiding cylinder. The collimation 
enhancing pieces 51, 52 include first baffle plates 51a, 52a and second baffle 
plates 51b, 52b, respectively, and the first baffle plates 51a, 52a and the 
second baffle plates 51b, 52b are positioned symmetrically with respect to 
the central axis O of the beam guiding cylinder, respectively. 

In an embodiment, the first collimation enhancing piece 51 or the 
second collimation enhancing piece 52 may be constituted by a baffle plate 
that is located at a side of the central axis of the beam guiding cylinder. 

Embodiments of the present disclosure further provide a ray inspection 
device comprising a frame 10. The ray inspection device further includes 
other components or devices that are mounted to the frame 10. The frame 10 
is advantageously made of a material that can absorb vibration so that 
external vibration affects collimation of the collimating device as little as 
possible. The frame 10 may also be made of other materials. The frame 10 
itself may be provided with a vibration absorbing device, such as a vibration 
absorbing air base, or the like, so as to reduce interference of external 
vibration with alignment. 

In an embodiment of the present disclosure, the ray inspection device 
may further include the following components that are mounted to the frame 
10: a ray source configured to generate a ray; an inspection region where an 
object to be inspected is placed or is passed; a detecting device configured to 
detect a ray signal that has penetrated the object to be inspected; and the 
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collimating device as described above. 
In an embodiment of the present disclosure, the ray source may be an 

X-ray source. The inspection region may be in the form of a passage, or may 
be provided with a track, such as an active belt conveyor or the like, or may 
be in other form. When the object to be inspected is passing within the 
inspection region, a ray emitted by the ray source penetrates the object to be 
inspected, such that the object to be inspected can be viewed by detecting 
penetrated a transmitted ray. The inspection region is located at a distance 
from the outlet end of the collimating device. The specific configuration of 
the detecting region may be set according to a structure of the frame 10 or a 
volume of the object to be inspected. 

In an embodiment of the present disclosure, the detecting device may 
include a detector configured to detect the ray that has penetrated the object 
to be inspected. The detector may be a single detector, or may include a 
plurality of detectors, such as a row of detector or an array of detectors 
consisting of a plurality of rows of detectors. The inspection device may 
further include a detector collimator 14 configured to allow the ray that has 
penetrated the object to be inspected to enter the detector. In the embodiment, 
the detector collimator 14 is aligned with the second collimator 12 of the 
collimating device and is fixed to the frame 10. 

In the embodiment, the detector collimator 14 and the second 
collimator 12 of the collimating device are both fixed to the frame 10 and are 
aligned with each other. With this configuration, alignment between the 
second collimator 12 of the collimating device and the detector collimator 14 
is fixed and does not need to be adjusted during subsequent inspection 
process, thereby simplifying the inspection process. 

In the embodiment, the X-ray source of the ray inspection device, such 
as an X-ray machine, may be fixed to the fixing plate 41. In this instance, the 
entire ray inspection device is fixed to the frame 10, except that the inlet end 
of the beam guiding cylinder 13 is movable so as to be adjusted. 
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In the embodiment, the X-ray source, the inlet end of the first 
collimator 11 and the beam guiding cylinder adjusting device of the ray 
inspection device may be considered as a first part while the second 
collimator 12, the detecting device and the inspection region of the ray 
inspection device may be considered as a second part. According to the 
embodiment, before using the ray inspection device to detect an object to be 
inspected, a common light source is used to adjust the collimating device. 
For example, a lamp is provided and configured to allow light to enter the 
first collimator 11; then, the beam guiding cylinder adjusting device is 
adjusted to adjust a direction towards which the inlet end of the beam 
guiding cylinder 13 is directed, such that light penetrated passing through the 
first collimator 11 is aligned with the second collimator 12, and further 
aligned with the detector collimator 14. Subsequently, the X-ray source is 
activated to emit rays. With the configuration according to the embodiment, 
alignment of the ray inspection device may be achieved by aligning the first 
part of the ray inspection device by merely adjusting the inlet end of the 
beam guiding cylinder 13. Thus, the ray inspection device according to 
embodiments of the present disclosure may be operated in more simply way 
and in higher efficiency way. 

The above embodiments are referred to explain the present disclosure 
and specifically illustrate and show the present disclosure. However, it will 
be understood by those skilled in the art that various changes and 
modifications may be made therein without departing from the spirit of the 
present disclosure, the scope of which is defined in the appended claims and 
their equivalents. 
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Claims 
1. A collimating device, mounted to a frame and configured to collimate 

a radiation beam from a source, the collimating device comprising: 
a beam guiding cylinder extended along a first direction such that the 

radiation beam enters the beam guiding cylinder from an inlet thereof in the 
first direction, passes along the beam guiding cylinder and is emitted out of 
an outlet of the beam guiding cylinder; 

a first collimator mounted at an inlet end of the beam guiding cylinder; 
a second collimator mounted at an outlet end of the beam guiding 

cylinder; and 
a beam guiding cylinder adjusting device disposed adjacent to the inlet 

of the beam guiding cylinder to adjust a direction of the beam guiding 
cylinder such that the first collimator is aligned with the first direction; 

wherein the outlet end of the beam guiding cylinder is fixed to the 
frame and the second collimator is aligned with an object to be irradiated by 
the radiation beam, and the beam guiding cylinder is configured to have 
flexibility to allow the beam guiding cylinder adjusting device to adjust a 
direction towards which the inlet end of the beam guiding cylinder is 
directed, in a direction transverse to the first direction. 

2. The collimating device as claimed by claim 1, wherein the beam 
guiding cylinder adjusting device comprises a retractable adjusting rod 
configured to extend and retractably move in a transverse plane 
perpendicular to the first direction so as to adjust the direction towards which 
the inlet end of the beam guiding cylinder is directed. 

3. The collimating device as claimed by claim 2, wherein the beam 
guiding cylinder adjusting device comprises four retractable adjusting rods 
configured to retractably move in four directions, i.e., upward, downward, 
leftward and rightward directions, in the transverse plane perpendicular to 
the first direction, so as to adjust the direction towards which the inlet end of 
the beam guiding cylinder is directed. 
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4. The collimating device as claimed by claim 2, wherein the beam 
guiding cylinder adjusting device further comprises a beam guiding cylinder 
adjusting screw configured to move the retractable adjusting rod in the 
direction transverse to the first direction by being screwed. 

5. The collimating device as claimed by claim 1, wherein the beam 
guiding cylinder adjusting device further comprises a fixing plate configured 
to fix the inlet end of the beam guiding cylinder and extend in the plane 
transverse to the first direction. 

6. The collimating device as claimed by claim 5, wherein the beam 
guiding cylinder adjusting device further comprises a flange plate coupled to 
the inlet end of the beam guiding cylinder, the flange plate including a 
portion extending along a plane where the fixing plate is located and a 
portion coupled to the inlet end of the beam guiding cylinder; and, a 
fastening screw that is mounted to the flange plate and contacts and presses 
the fixing plate by being screwed into a threaded hole in the flange plate so 
as to fix the direction towards which the inlet end of the beam guiding 
cylinder is directed. 

7. The collimating device as claimed by claim 1, wherein the first 
collimator comprises a first collimation enhancing piece and the second 
collimator comprises a second collimation enhancing piece; and the first 
collimation enhancing piece and the second collimation enhancing piece 
extend along a central axis of the beam guiding cylinder and are sized such 
that most of scattering rays passing through the first collimator and/or the 
second collimator are blocked by the first collimation enhancing piece and 
the second collimation enhancing piece. 

8. The collimating device as claimed by claim 7, wherein the first 
collimation enhancing piece and the second collimation enhancing piece are 
made of a material that can absorb rays, or, a side of the first collimation 
enhancing piece and the second collimation enhancing piece facing the 
central axis of the beam guiding cylinder is coated with the material that can 
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absorb the rays so as to absorb scattering rays passing through the first 
collimator and/or the second collimator. 

9. The collimating device as claimed by claim 7, wherein the first 
collimation enhancing piece and the second collimation enhancing piece 
each comprise a first portion coupled to the first collimator and/or the second 
collimator and a second portion extending parallel to the central axis of the 
beam guiding cylinder. 

10. The collimating device as claimed by claim 7, wherein the first 
collimation enhancing piece and the second collimation enhancing piece 
each comprise a first baffle plate and a second baffle plate, and the first 
baffle plates and the second baffle plates are positioned symmetrically 
with respect to the central axis of the beam guiding cylinder, 
respectively. 

11. The collimating device as claimed by claim 7, wherein the first 
collimation enhancing piece and the second collimation enhancing piece 
each are constituted by a baffle plate that is located at a side of the 
central axis of the beam guiding cylinder. 

12. A ray inspection device comprising: 
a ray source configured to generate a ray; 
an inspection region where an object to be inspected is placed or is 

passed; 
a detecting device configured to detect a ray signal that has penetrated 

the object to be inspected; and 
the collimating device as claimed by any one of the preceding claims. 
13. The ray inspection device as claimed by claim 12, wherein the 

detecting device comprises a detector collimator configured to allow the ray 
that has penetrated the object to be inspected to enter the detector; and, the 
detector collimator is aligned with the second collimator of the collimating 
device and is fixed to a frame. 
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