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Abstract

During the use of ZJ112 cigarette unit, the cover of the tipping paper replacement device cannot be
automatically closed. The closure of the protective cover is not tight enough to prevent noise from
being effectively isolated. Moreover, due to the fast opening speed and the large impact, the pro-
tective cover of the tipping paper changing device is easy to be damaged when the opening is
opened and the torsion spring of the protective cover is easily damaged; the maintenance fre-
quency is high, and the replacement of the torsion spring takes time and effort. By improving the
structure of the protective cylinder, the problem of high maintenance frequency of the protective
cover of the tipping paper changing device is reduced, and the safety hazard which cannot be au-
tomatically closed and closed is not automatically eliminated when the protective cover is closed.
The application results show that the frequency of maintenance after improvement is significantly
reduced.
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Figure 1. The control panel
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Figure 2. Valve island
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Figure 3. Schematic diagram of protective cover for replacement device
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Figure 4. Force analysis on opening
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Figure 5. Force analysis on closing
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Table 1. Torsion spring specifications
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B 2k 1% (mm) A 3P ()
1 6 14
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3 5 13
4 5 15
5 5 14

Table 2. Experimental failure statistics
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Figure 6. Improve front and rear cylinder usage
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Figure 7. Two position five-way valve schematic diagram
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Figure 8. Analysis of force on opening and closing of the improved protective cover
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