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INFLUENCE OF TIPPING PERFORATION TYPE ON CIGARETTE PERFORMANCE.   
 
Cigarettes were made with tipping perforated via mechanical, electrostatic, and microlaser processes 
and with nonporous tippings perforated post-production with the on-line laser to investigate causes for 
smoke yield differences which have been previously shown to arise from different vent designs. Filter 
efficiency differences owing to vent designs have been proposed as the cause for these yield 
differences. In the present work, smoke yields of the on-line laser perforated products were higher 
than those observed with cigarettes with pre-perforated vent designs at comparable nominal dilution 
levels over a range of 0 to 60%. Filter efficiency measurements of upstream and downstream filter 
segments did not show differences owing to vent designs. Air dilution measured during smoking 
showed that the dilution of the laser-perforated products was lower than that found for the pre-
perforated products. The differences found in dilution during smoking accounted for the smoke yield 
differences noted, and were attributed to a difference in the flow dependence of ventilation between 
the two tipping types. That is, ventilation decreases more rapidly as flow increases for laser-
perforated cigarettes than for those made with pre-perforated tipping. When dilution is integrated over 
a puff with a sinusoidal flow profile, the net effect is a reduction in ventilation for laser-perforated 
cigarettes. 
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