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Abstract

In the critical stage of digital transformation in the tobacco industry, the “Industry-wide Unified
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Application Project of QR Codes” imposes stringent requirements on the accuracy of the association
between cigarette sticks and their corresponding packaging boxes. Addressing the technical bottle-
neck of low code reading and association rates in the “box condition” association of cigarette sticks
in FOCKE-FXS packaging machines, this paper systematically describes the development process of
a spatial micro-spiral cigarette stick reversing device. Through modular design, this device inte-
grates cigarette stick feeding, micro-spiral buffering, side-slip guiding, and energy absorption buff-
ering functions, utilizing the cigarette stick’s own gravity to achieve precise 180° reversal. Actual
production tests show that the device achieves a 100% success rate in cigarette stick reversal, with
a damage rate of only 0.03%o, significantly improving the code reading and success rate of “box
condition” association to over 99.9%. It also possesses advantages such as easy maintenance and
strong adaptability, providing technical reference for the modification of similar equipment in the
tobacco industry.
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Figure 1. Diagram illustrating a U-turn
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Figure 2. Schematic diagram of the plan
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Figure 3. Simulation results
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Figure 4. Schematic diagram of the turning device
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Table 1. Follow-up survey results
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