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(57) ABSTRACT 

Disclosed herein is a battery inspection System. The battery 
inspection System includes a battery feeding conveyor for 
feeding batteries to be inspected. One or more transfer 
robots are positioned near the rear end of the battery feeding 
conveyor for transferring batteries fed through the battery 
feeding conveyor to inspection and discharge positions. An 
X-ray generator is positioned under the transfer robots for 
applying X-rays to batteries transferred by the transfer 
robots. A Satisfactory battery discharging conveyor is posi 
tioned near the transfer robots for discharging Satisfactory 
battery moved by the transfer robots and having been 
inspected. A defective battery discharging robot is posi 
tioned near the front end of the Satisfactory battery discharg 
ing conveyor for removing defective batteries from batteries 
moving along the Satisfactory battery discharging conveyor 
and having been inspected. 
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BATTERY INSPECTION SYSTEM 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates generally to a battery 
inspection System that is used to automatically inspect 
batteries Such as lithium batteries using X-rayS. 
0003 2. Description of the Prior Art 
0004. In general, lithium batteries can be fabricated to be 
relatively thin, and thus mounted on electronic apparatuses 
while occupying relatively Small Spaces, So the lithium 
batteries are widely employed for a variety of electronic 
apparatuses, Such as imaging devices, communications 
equipments, optical instruments, medical instruments, com 
puters, mobile phones and the like. 
0005. A general lithium battery is comprised of a square 
shaped can made of metal, Such as StainleSS Steel, and a jelly 
roll wound in the form of a roll in the metallic can. After the 
jelly roll is placed in the metallic can and thereby the 
assembly of the lithium battery is completed, the lithium 
battery undergoes inspection for detecting manufacturing 
defects. The battery inspection System of the present inven 
tion is a System for inspecting lithium batteries for incorrect 
positioning of jelly rolls contained within metallic cans. In 
more detail, the battery inspection System of the present 
invention inspects the lithium batteries whether the winding 
of jelly rolls in metallic cans is corrected or not, the Spacing 
between jelly rolls and metallic cans is maintained within an 
allowable error range or not, there is any infiltration of 
impurities into the metallic cans during assembly or not, or 
the like, using X-rayS. 
0006 FIG. 1 is a plan view schematically showing a 
conventional battery inspection System. The conventional 
battery inspection System is comprised of a flat inspection 
table 1, a battery feeding conveyor 2, a circular feeding plate 
3, a circular inspection plate 4, a circular discharging plate 
5, a Satisfactory battery discharging conveyor 6, a defective 
battery discharging conveyor 7, and a cam 8. The three 
circular plates 3, 4 and 5 and the cam 8 are rotatably 
positioned on the inspection table 1. The rear end of the 
battery feeding conveyor 2 is situated near the circular 
feeding plate 3, the front end of the satisfactory battery 
discharging conveyor 6 is situated near the circular discharg 
ing plate 5, and the front end of the defective battery 
discharging conveyor 7 is situated near the circular inspec 
tion plate 4. 
0007) A pair of bars 10 and 11 are attached to the cam 8 
to be rotated by the rotation of the cam 8 within a prede 
termined range of angles. 
0008 Four battery accommodating members 12 are 
formed on the circular feeding plate 3, four battery accom 
modating members 12 are formed on the circular discharg 
ing plate 5, and eight battery accommodating members 12 
are formed on the circular inspection plate 4. In order to 
arrange batteries B accommodated and moved in the battery 
accommodating members 12 at a precise inspection position 
or to move batteries B to the next circular plate or the 
conveyor, a plurality of cylinderS 13 are positioned around 
the circular plates 3, 4 and 5. An X-ray generator 14 is 
Situated under the circular inspection plate 4 to inspect 
batteries B. 
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0009. In the inspection of batteries by the conventional 
battery inspection system, batteries B fed by the battery 
feeding conveyor 2 are removed to the battery accommo 
dating members 12 by the cylinder 13 and, thereafter, the 
circular feeding plate 3 is rotated. At the same time, while 
the cam 8 is rotated, the bar 10 pushes the battery B 
positioned on the circular feeding plate 3 to the battery 
accommodating member 12 of the circular inspection plate 
4. While the circular inspection plate 4 is Sequentially 
rotated at regular intervals, the battery B removed to the 
circular inspection plate 3 is first arranged by the cylinder 13 
to be situated at a first inspection position P1, and exposed 
to X-rays generated by the X-ray generator 14 to be 
inspected for defects at a position P2. Thereafter, the battery 
B is arranged at a Second inspection position P2 by the 
cylinder 13, and another side of the battery B is inspected for 
defects. Subsequently, a Satisfactory battery is removed to 
the circular discharging plate 5 by the cylinder 13, while a 
defective battery is further rotated at a predetermined angle 
and Sent to the defective battery discharging conveyor 7 by 
the bar 11 attached to the cam 8. The satisfactory battery 
removed to the circular discharging plate 5 is sent to the 
Satisfactory battery discharging conveyor 6 by the cylinder 
13 and transferred to the next process. 
0010 With the repetition of the above-described process, 
the batteries fed through the battery feeding conveyor 2 are 
automatically inspected for defects. 
0011. However, in the conventional battery inspection 
System, Since batteries are moved or arranged by a plurality 
of cylinders and bars, the jelly rolls may deviate from their 
correct positions by the Shock of impacts exerted by the 
cylinders or bars in the process of inspecting jelly rolls and 
metallic cans for defects, thereby causing Satisfactory bat 
teries to become defective batteries. 

0012. In addition, in the conventional battery inspection 
System, its battery accommodating members are formed to 
accommodate only Specifically sized batteries and the Stroke 
lengths of its cylinders and bars are adjusted to remove the 
Specifically sized batteries to the next proceSS or arrange 
them at an appropriate inspection position. Hence, in order 
to inspect different models of differently sized batteries for 
defects, the Size of the accommodating Space of the battery 
accommodating members and the positions of the cylinders 
and the bars should be adjusted to fit the size of the 
differently sized batteries. As a result, excessive time is 
required to adjust the Size of the accommodating Space of the 
battery accommodating members and the positions of the 
cylinders and the bars to fit the size of the differently sized 
batteries, so the productivity of the batteries is deteriorated 
by the conventional battery inspection System. 

SUMMARY OF THE INVENTION 

0013. Accordingly, the present invention has been made 
keeping in mind the above problems occurring in the prior 
art, and an object of the present invention is to provide a 
battery inspection System, which is capable of inspecting 
batteries for defects without causing the relative positions of 
their jelly rolls and metallic cans to be undesirably varied. 
0014) Another object of the present invention is to pro 
vide a battery inspection System, which is capable of being 
rapidly and conveniently adjusted for inspecting different 
models of type batteries. 
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0.015. In order to accomplish the above object, the present 
invention provides a battery inspection System, comprising: 
a battery feeding conveyor for feeding batteries to be 
inspected; one or more transfer robots positioned near the 
rear end of the battery feeding conveyor for transferring 
batteries fed through the battery feeding conveyor to inspec 
tion and discharge positions, an X-ray generator positioned 
under the transfer robots for applying X-rays to batteries 
transferred by the transfer robots; a satisfactory battery 
discharging conveyor positioned near the transfer robots for 
discharging Satisfactory batteries moved by the transfer 
robots and having been inspected; and a defective battery 
discharging robot positioned near the front end of the 
Satisfactory battery discharging conveyor for removing 
defective batteries from batteries moving along the Satisfac 
tory battery discharging conveyor and having been 
inspected. 
0016. The battery inspection system may further com 
prise a control unit for determining whether batteries are 
defective on the basis of X-ray images generated by the 
X-ray generator and controlling the defective battery dis 
charging robot. 
0.017. The control unit may comprise an image multiplier 
tube for multiplying X-ray images transmitted from the 
X-ray generator into visible ray images, a camera for pho 
tographing the images of the image multiplier tube, and a 
control panel for interpreting photographs taken by the 
camera and determining whether batteries are defective. 
0018. The battery inspection system may further com 
prise a defective battery discharging conveyor positioned 
near the front end of the Satisfactory battery discharging 
conveyor for discharging defective batteries removed by the 
defective battery discharging robot. 
0019. The transfer robots may be comprised of a vertical 
transfer robot for Simultaneously picking up batteries to be 
inspected and having been inspected and a horizontal trans 
fer robot positioned under the vertical transfer robot for 
transferring batteries transferred by the vertical transfer 
robot to a precise inspection position, the X-ray generator 
may be positioned under the horizontal transfer robot, So that 
the vertical transfer robot Simultaneously picks up batteries 
to be inspected and having been inspected from the battery 
feeding conveyor and the horizontal transfer robot, and 
transfers the batteries to the horizontal transfer robot and the 
Satisfactory battery discharging conveyor, respectively, and 
the horizontal transfer robot positions batteries transferred 
by the vertical transfer robot right over the X-ray generator. 
0020 Preferably, The image multiplier tube and the cam 
era are positioned over the horizontal transfer robot. 
0021. The battery inspection system may further com 
prise a battery Separating conveyor positioned at the rear end 
of the battery feeding conveyor for Separating a number of 
batteries equal in number to the number of batteries to be 
transferred by each of the transfer robots from the batteries 
fed through the battery feeding conveyor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022. The above and other objects, features and other 
advantages of the present invention will be more clearly 
understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 
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0023 FIG. 1 is a plan view schematically illustrating a 
conventional battery inspection System; 
0024 FIG. 2 is a front view showing a battery inspection 
System in accordance with the present invention; 
0025 FIG.3 is a plan view taken along line II-II of FIG. 
2, 
0026 FIG. 4 is a schematic plan view showing the 
battery feeding conveyor and the battery Separating con 
veyor of FIG. 2; 
0027 FIG. 5 is a schematic front view showing the 
vertical transfer robot of FIG. 2; 
0028 FIG. 6 is a schematic plan view showing the 
horizontal transfer robot of FIG. 2; 
0029 FIG. 7 is a schematic plan view showing the 
satisfactory battery discharging conveyor of FIG. 2; 

0030 FIG. 8 is a schematic front view showing the 
defective battery discharging robot of FIG. 2; and 
0031 FIG. 9 is a schematic plan view showing the 
defective battery discharging conveyor of FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0032 Hereinafter, the construction and operation of a 
battery inspection System in accordance with the present 
invention is described in detail with reference to accompa 
nying drawings. Since the construction of a lithium battery, 
which is a kind of battery comprised of a metallic can and 
a jelly roll inserted therein, is well known, the description of 
the construction of the lithium battery is omitted in this 
Specification. 

0033 FIGS. 2 and 3 are front and plan views showing 
the arrangement of the component parts of the battery 
inspection System of the present invention, respectively. AS 
illustrated in the drawings, the battery inspection System of 
the present invention is comprised of a battery feeding 
conveyor 30 for feeding batteries B to be inspected, a 
Satisfactory battery discharging conveyor 40 for discharging 
Satisfactory batteries B having been inspected, Vertical and 
horizontal transfer robots 50 and 60 positioned between the 
conveyors 30 and 40 to transfer batteries B to inspection and 
discharge positions, a defective battery discharging robot 70 
for removing defective batteries B from the satisfactory 
battery discharging conveyor 40, a control unit 80 for 
inspecting the batteries B and determining whether the 
batteries B are defective, a defective battery discharging 
conveyor 90 for collecting and discharging defective batter 
ies B removed from the defective battery discharging robot 
70, and an X-ray generator 100 for applying X-rays to 
batteries B. 

0034. The X-ray generator 100 and the horizontal transfer 
robot 60 are positioned on an inspection table 110, and the 
vertical transfer robot 50 is positioned over the horizontal 
transfer robot 60. The control unit 80 is comprised of an 
image multiplier tube 81 for multiplying X-ray images 
transmitted from the X-ray generator 100 into visible ray 
images, a camera 82 for photographing the visible ray 
images multiplied by the image multiplier tube 81, and a 
control panel 83 for interpreting photographs taken by the 
camera 82 and determining whether the batteries B are 
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defective. The image multiplier tube 81 and the camera 82 
are integrated into a single body, aligned with the X-ray 
generator 100, and positioned over the vertical transfer robot 
50. 

0.035 A battery separating conveyor 35 is positioned 
between the battery feeding conveyor 30 and the horizontal 
transfer robot 60 to separate a proper number of batteries B 
for one time examination from the batteries B fed to the 
battery Separating conveyor 35 and to Supply the Separated 
batteries B. 

0036). In order to prevent X-rays generated by the X-ray 
generator 100 from being discharged to the outside, the 
inspection table 110, the three robots 50, 60 and 70, the 
image multiplier tube 91, the camera 82, the battery sepa 
rating conveyor 35, the defective battery discharging con 
veyor 90, and the front portion of the satisfactory battery 
discharging conveyor 40 are shielded from the outside by a 
shielding wall 120. The control panel 83 is situated outside 
of the shielding wall 120 so as to allow an operator to 
approach and manipulate the control panel 83. 
0037 Hereinafter, the construction and operation of the 
component parts of the battery inspection System in accor 
dance with the present invention are separately described. 
0038 FIG. 4 is a view showing the battery feeding 
conveyor 30 and the battery separating conveyor 35 for 
feeding batteries through the shielding wall 120. Assembled 
batteries B are fed into the interior of the inspection system 
along the battery feeding conveyor 30 and the battery 
separating conveyor 35 to be inspected by the battery 
inspection system. The battery feeding conveyor 30 and the 
battery Separating conveyor 35 are arranged to be Somewhat 
Spaced apart from and aligned with each other. A Stopper 31 
is mounted on the rear portion of the battery feeding 
conveyor 35, and stops batteries B from being fed after a 
predetermined number of batteries B (in this embodiment, 
the vertical robot 50 is adapted to transfer four batteries, so 
the predetermined number is four) are conveyed to the 
battery Separating conveyor 35 until the next inspection is 
initiated. 

0.039 Four stoppers 36 are mounted on the battery sepa 
rating conveyor 35 while being Spaced apart from each 
other. A moving rail 37 is positioned on the lower side of the 
battery separating conveyor 35, while a stationary rail 38 is 
positioned on the upper Side of the battery Separating 
conveyor 35. 
0040 Four batteries B transferred from the battery feed 
ing conveyor 30 to the battery separating conveyor 35 by the 
above-described construction are located at predetermined 
positions in a line, and, thereafter, pushed toward the Sta 
tionary rail 38 by the moving rail 37 so as to be arranged to 
be precisely gripped by the vertical transfer robot 50. 
0041. In accordance with the present invention, the bat 
tery inspection System is designed to be adapted to inspect 
different models of batteries each model having a different 
size. In FIG. 4, different models of batteries are illustrated 
in dotted lines. Additionally, in order to inspect the different 
models of batteries, the stroke length of the moving rail 37 
mounted on the battery Separating conveyor 35 can be 
adjusted through the control panel 83 of the control unit 80. 
0042. After the batteries B disposed on the battery sepa 
rating conveyor 35 are transferred by the vertical transfer 
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robot 50, the stopper 31 mounted on the battery feeding 
conveyor 30 is lifted up so that another four batteries are 
conveyed to the battery Separating conveyor 35. 
0043. The battery feeding conveyor 30 and the battery 
Separating conveyor 35 convey batteries by repeating the 
above-described operation. 
0044 FIG. 5 is a view showing the construction of the 
vertical transfer robot 50. The vertical transfer robot 50 
carries out the operation of Simultaneously picking up four 
batteries B to be inspected from the battery Separating 
conveyor 35 and four batteries B having been inspected 
from the horizontal transfer robot 60, and transferring the 
two groups of batteries B to the horizontal transfer robot 60 
and the Satisfactory battery discharging conveyor 40, respec 
tively. In order to carry out Such an operation, the vertical 
transfer robot 50 includes a stationary horizontal rail 51, a 
vertical rail 52 attached to be moved along the horizontal rail 
51, and a battery transfer member 53 attached to be moved 
along the vertical rail 53. The horizontal and vertical rails 51 
and 52 each have a motor 54 or 55 and a Screw 58 or 59. 
Accordingly, the vertical rail 52 attached to the screw 58 of 
the horizontal rail 51 by a nut (not shown) is horizontally 
moved along the vertical rail 51 by rotating the screw 58 by 
the operation of the motor 54. In a similar manner, the 
battery transfer member 53 attached to the screw 59 of the 
vertical rail 52 by a nut (not shown) is vertically moved 
along the vertical rail 52 by rotating the screw 59 by the 
operation of the motor 55. 
0045 Four battery feeding pads 56 for removing batteries 
to be inspected from battery separating conveyor 35 to the 
horizontal transfer robot 60 and four battery discharging 
pads 57 for removing batteries having been inspected from 
the horizontal transfer robot 60 to the satisfactory battery 
discharge conveyor 40 are located beside the battery transfer 
member 53, respectively. The pads 56 and 57 are operated 
in such a way that the pads 56 and 57 remove batteries B by 
Sucking batteries B using a vacuum and, thereafter, Separate 
the batteries B from the pads 56 and 57 by equalizing the 
pressure of the pads 56 and 57 with the ambient pressure. 
0046. In the operation of the vertical transfer robot 50, the 
battery transfer member 53 is lowered down along the 
Vertical rail 52 by a predetermined vertical distance, attaches 
four batteries to be inspected to the battery feeding pads 56 
from battery separating conveyor 35 and another four bat 
teries having been inspected to the battery discharging pads 
57 from the horizontal transfer robot 60, and is lifted up 
along the vertical rail 52. Thereafter, the vertical rail 52 is 
horizontally (in FIG. 5, to the left) moved along the hori 
Zontal rail 51 by a predetermined distance, and the battery 
transfer member 53 is lowered down along the vertical rail 
52 to remove to the horizontal transfer robot 60 the batteries 
attached to the battery feeding pads 56 and, at the same time, 
remove to the Satisfactory battery discharging conveyor 40 
the batteries attached to the battery discharging pads 57. 
Thereafter, the battery transfer member 53 is vertically lifted 
up along the vertical rail 52, and the vertical rail 52 is 
horizontally moved to its original position along the hori 
Zontal rail 51 and stands by to transfer batteries to be 
inspected and having been inspected. Such movement of the 
vertical rail 52 and the battery transfer member 53 is 
illustrated as two-dot chain lines. 

0047 FIG. 6 is a view showing the construction of the 
horizontal transfer robot 60. The horizontal transfer robot 60 
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Serves to precisely and Sequentially position four batteries 
transferred by the vertical transfer robot 50 at the X-ray 
applying position of the X-ray generator 100. In order to 
carry out such an operation, the horizontal transfer robot 60 
is comprised of a pair of guiders 61 Spaced apart from each 
other by a predetermined distance and vertically arranged, a 
Vertical moving plate 62 attached to the guiders 61 to be 
Vertically movable, and a horizontal moving plate 63 
attached to the vertical moving plate to be horizontally 
movable. The guiders 61 are provided with a motor 64 for 
moving the vertical moving plate 62 and a screw 65 to be 
rotated by the operation of the motor 64, and, in the same 
manner, the horizontal moving plate 63 is provided with a 
motor 66 and a screw 67. Batteries B are laid down on the 
top of the horizontal moving plate 63 and moved to the 
X-ray applying position of the X-ray generator 100 by the 
horizontal moving plate 63. 

0048. In the operation of the vertical transfer robot 60 
constructed as described above, when four batteries B are 
transferred by the vertical transfer robot 50 and laid down on 
the horizontal moving plate 63, the vertical moving plate 62 
is moved to arrange the batteries B to coincide with the 
position of the X-ray generator 100. Thereafter, in order to 
apply X-rays to the first inspection portion A1 of the battery 
positioned nearest to the X-ray generator 100, the horizontal 
moving plate 63 is moved to cause the first inspection 
portion A1 to coincide with the center of the X-ray generator 
100, the X-ray generator 100 applies X-rays to the first 
inspection portion A1 and the image is transmitted to the 
image multiplier tube 81 of the control unit 80. Thereafter, 
the Vertical moving plate 63 is moved to cause the Second 
inspection portion A2 to coincide with the center of the 
X-ray generator 100, the X-ray generator 100 applies X-rays 
to the Second inspection portion A2 and the image is 
transmitted to the image multiplier tube 81 of the control 
unit 80. After X-rays are applied to the two inspection 
portions A1 and A2 of the first battery, whether the first 
battery is defective is determined by the control panel 83, 
and Simultaneously a Second battery begins to be inspected 
in the same manner to determine whether the Second battery 
is defective. 

0049. When the inspection of the four batteries is com 
pleted through the process described above, the batteries 
having been inspected are transferred to the Satisfactory 
battery discharging conveyor 40 by the vertical transfer 
robot 50 and, at the same time, another four batteries are laid 
down on the Vertical moving plate 63 to be inspected. 

0050 Batteries determined to be defective by the control 
unit 80, as described above, are transferred to the satisfac 
tory battery discharging conveyor 40 by the vertical transfer 
robot 50, and a defective battery discharging robot 70 is 
positioned on the front portion of the Satisfactory battery 
discharging conveyor 40 to remove defective batteries. This 
operation is described with reference to FIG. 2 showing the 
construction of the battery inspection system, FIG. 7 show 
ing the satisfactory battery discharging conveyor 40, FIG. 8 
showing the defective battery discharging robot 70, and 
FIG. 9 showing the defective battery discharging conveyor 
90. 

0051. As shown in FIG. 2, the defective battery discharg 
ing robot 70 is positioned over the front portion of the 
Satisfactory battery discharging conveyor 40 that is aligned 
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with the battery feeding conveyor 30 and positioned in the 
vicinity of the horizontal transfer robot 60, and a defective 
battery discharging conveyor 90 is positioned to croSS the 
front portion of the Satisfactory battery discharging con 
veyor 40. 
0052 As shown in FIG. 7, four stoppers 41 are mounted 
on the front portion of the Satisfactory battery discharging 
conveyor 40 to be vertically movable, and serve to prevent 
batteries B from being moved along the Satisfactory battery 
discharging conveyor 40 after four batteries having been 
inspected are laid down on the Satisfactory battery discharg 
ing conveyor 40 until defective batteries are removed by the 
defective battery discharging conveyor 90. A moving rail 42 
is positioned on the lower Side of the Satisfactory battery 
discharging conveyor 40 and a Stationary rail 43 is posi 
tioned on the upper Side of the Satisfactory battery discharg 
ing conveyor 40, So batteries B having been inspected are 
pushed to the stationary rail 43 by the moving rail 42. 
0053. In this case, the inspection system can be rapidly 
and conveniently adapted for different models of are type 
batteries by adjusting the Stroke distance of the moving rail 
42. 

0054 As shown in FIG. 8, the defective battery discharg 
ing robot 70 is similar to the vertical transfer robot 50 in 
construction except that the number of pads for removing 
defective batteries is two. That is, the defective battery 
discharging robot 70 is comprised of a Stationary horizontal 
rail 71, a vertical rail 72 attached to be horizontally movable 
along the horizontal rail 71, and a battery transfer member 
73 attached to be vertically movable. The horizontal and 
vertical rails 71 and 72 each have a motor 74 or 75 and a 
screw 77 or 78 rotated by the motor 74 or 75. Accordingly, 
the vertical rail 72 attached to the screw 77 of the horizontal 
rail 71 by a nut (not shown) is horizontally moved along the 
vertical rail 71 by rotating the screw 77 by the operation of 
the motor 74. In a similar manner, the battery transfer 
member 73 attached to the Screw 78 of the horizontal rail 72 
by a nut (not shown) is vertically moved along the vertical 
rail 72 by rotating the screw 78 by the operation of the motor 
75. The battery transfer member 73 is provided with two 
battery discharging pads 76 to remove defective batteries 
from batteries B, which have been inspected and are laid 
down on the Satisfactory battery discharging conveyor 40. 

0055 As depicted in FIG. 9, the defective battery dis 
charging conveyor 90 discharges defective batteries B trans 
ferred by the defective battery discharging robot 70 while 
being loaded with defective batteries B arranged in two 
rows. The dotted lines of the drawing indicate different 
models of batteries. 

0056. In the operation of the defective battery discharg 
ing robot 70, when four batteries having been inspected are 
transferred to the Satisfactory battery discharging conveyor 
40 by the vertical transfer robot 50, the batteries are pre 
vented from being moved by the StopperS 41 and Simulta 
neously the moving rail 42 is moved to the stationary rail 43 
to arrange the batteries. Thereafter, the battery transfer robot 
73 of the defective battery discharging robot 70 is lowered 
down along the vertical rail 72 and picks up batteries using 
the pair of battery discharging pads 76. If one battery is 
defective, one battery discharging pad 76 is operated; if two 
batteries are defective, two battery discharging pads 76 are 
operated at the same time. Thereafter, the battery transfer 
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member 73 is lifted up, and the vertical rail 72 is moved 
along the horizontal rail 71 and lays down defective batteries 
on the defective battery discharging conveyor 90. Thereaf 
ter, the defective battery discharging robot 70 is returned to 
its original position So as to remove other defective batteries. 
0057. As a result, batteries are inspected for defects, and 
only Satisfactory batteries are transferred to the next proceSS 
by a Series of operations of the battery inspection System as 
described above. 

0.058 As described above in detail, the present invention 
provides a battery inspection System in which the transfer of 
batteries to an inspection position or a discharge position is 
carried out by robots provided with vacuum Suction pads, 
thereby preventing the batteries from being deformed and 
Stably inspecting the batteries. 
0059. In addition, when it is necessary to inspect different 
models of batteries the Simple adjustment of the moving 
positions of robots Suffices for the inspection of the batteries, 
thereby allowing the inspection System to be rapidly and 
conveniently adapted for the inspection of the different 
models of batteries. 

0060 Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various modifi 
cations, additions and Substitutions are possible, without 
departing from the Scope and Spirit of the invention as 
disclosed in the accompanying claims. 
What is claimed is: 

1. A battery inspection System, comprising: 
a battery feeding conveyor for feeding batteries to be 

inspected; 

one or more transfer robots positioned near the rear end of 
Said battery feeding conveyor for transferring batteries 
fed through the battery feeding conveyor to inspection 
and discharge positions, 

an X-ray generator positioned under Said transfer robots 
for applying X-rays to batteries transferred by Said 
transfer robots; 

a Satisfactory battery discharging conveyor positioned 
near Said transfer robots for discharging Satisfactory 
batteries moved by said transfer robots and having been 
inspected; and 

a defective battery discharging robot positioned near the 
front end of Said Satisfactory battery discharging con 
veyor for removing defective batteries from batteries 
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moving along Said Satisfactory battery discharging con 
veyor and having been inspected. 

2. The battery inspection System according to claim 1, 
further comprising a control unit for determining whether 
batteries are defective on the basis of X-ray images gener 
ated by Said X-ray generator and controlling Said defective 
battery discharging robot. 

3. The battery inspection System according to claim 2, 
wherein Said control unit comprises an image multiplier tube 
for multiplying X-ray images transmitted from the X-ray 
generator into visible ray images, a camera for photograph 
ing the images of the image multiplier tube, and a control 
panel for interpreting photographs taken by the camera and 
determining whether batteries are defective. 

4. The battery inspection System according to claim 1, 
further comprising a defective battery discharging conveyor 
positioned near the front end of the Satisfactory battery 
discharging conveyor for discharging defective batteries 
removed by the defective battery discharging robot. 

5. The battery inspection System according to claim 1, 
wherein: 

Said transfer robots are comprised of a vertical transfer 
robot for Simultaneously picking up batteries to be 
inspected and having been inspected and a horizontal 
transfer robot positioned under the vertical transfer 
robot for transferring batteries transferred by the ver 
tical transfer robot to a precise inspection position; 

Said X-ray generator is positioned under the horizontal 
transfer robot; 

said vertical transfer robot simultaneously picks up bat 
teries to be inspected and having been inspected from 
the battery feeding conveyor and the horizontal transfer 
robot, and transfers the batteries to the horizontal 
transfer robot and the Satisfactory battery discharging 
conveyor, respectively; and 

Said horizontal transfer robot positions batteries trans 
ferred by the vertical transfer robot right over the X-ray 
generator. 

6. The battery inspection System according to claim 5, 
wherein Said image multiplier tube and Said camera are 
positioned over the horizontal transfer robot. 

7. The battery inspection System according to claim 1, 
further comprising a battery Separating conveyor positioned 
at the rear end of Said battery feeding conveyor for Sepa 
rating a number of batteries equal in number to the number 
of batteries to be transferred by each of the transfer robots 
from the batteries fed through Said battery feeding conveyor. 
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