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Abstract

To address the practical production bottlenecks in the recycling and disposal of defective cigarettes
in cigarette-making and packaging workshops, including the difficulty in separating tobacco from
cigarette tubes and intensive manual sorting workload, an automatic sorting and separation device
for defective cigarettes has been developed based on drum conveying and pneumatic blowing prin-
ciples. The device adopts a dual-drum synchronous conveying system to achieve continuous feeding
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and station transfer of defective cigarettes. A color difference sensor is applied to realize accurate
online recognition of the forward and reverse postures of cigarettes. By utilizing quadruple frequency
subdivision control technology for encoder pulses, a high-precision timing reference for station con-
trol is established, and shift registers are employed to fulfill real-time tracking and synchronous po-
sitioning of defective cigarettes in different postures. Given the airflow delay in compressed air pipe-
line delivery and the fact that the switching timing accuracy of solenoid valves directly determines the
separation efficiency of tobacco shreds, multi-condition calibration tests and linear regression fitting
are conducted to construct a dynamic correlation function between the phase advance of solenoid
valves and the operating speed of the equipment. Adaptive dynamic compensation for the turn-on
timing of solenoid valves is thereby realized, which effectively eliminates the inferior blowing perfor-
mance caused by airflow transmission lag. Practical industrial tests demonstrate that the average to-
bacco shred cleaning rate remains steadily above 91% under all operating conditions.
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Figure 1. Process flow diagram
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Table 1. Original calibration data of phase advance
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WA LHERE S
e 600 800 1000
AR R N2
(i) 156.92 159.23 161.54
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Figure 2. Scatter plot of linear fitting between phase advance Nz and speed S
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Table 2. Tobacco shred cleaning rate of dynamic compensation group
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600 3Z/7)-f 91.3% 92.4% 95.6%
800 3Z/43 92.5% 93.2% 96.1%
1000 3Z/4)-% 91.7% 92.2% 95.4%
FEIME 91.83% 92.60% 95.70%
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Table 3. Cleaning rate of control group without dynamic compensation
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Figure 3. Bar chart of tobacco cleaning rate comparison: dynamic compensation vs. no compensation
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