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Abstract

Currently, the tobacco industry considers upgrading the structure of cigarette products as an
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important task, which is crucial for developing the high-end cigarette market. High-end cigarettes
typically feature novel arrangement methods, usually combining upright and flat packs. However,
with increasing demand for personalized cigarette products, the variety of irregularly shaped ciga-
rettes is growing, and the market is placing increasingly higher demands on them. Besides tradi-
tional cigarette carton packaging, there are various packaging styles such as full-opening and split-
opening, different sizes such as slim and medium cigarettes, and different arrangements such as 1
* 10 and 1-4-4-1. These diverse styles cannot be produced using existing standardized equipment,
and most irregularly shaped cigarette carton filling still relies on manual packaging, resulting in
high labor costs, low production efficiency, and inconsistent quality, failing to meet market de-
mands. To improve the efficiency and quality of prefabricated carton filling and reduce production
costs, this paper proposes a solution. This paper designs and develops a sorting and organizing
mechanism for cigarette packs arranged in a 1-4-4-1 layout in a cigarette factory. Based on the 1-4-
4-1 arrangement, the mechanism efficiently sorts and organizes the cigarette packs by designing a
crank-connecting rod mechanism, a pneumatic exhaust mechanism, and a horizontal-to-vertical
switching mechanism. Experiments verify that the designed and developed cigarette pack sorting
and organizing mechanism can achieve an operating speed of 250 packs/minute and an operating
efficiency of 98%, meeting the application requirements.
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Figure 1. Arrangement of the cigarette packs of Yuxi (medium-sized emerald) brand
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Figure 2. Process flow diagram of cigarette packs sorting to the sorting and finishing mechanism
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Figure 3. Schematic diagram of cigarette pack products sorting and processing mechanism

3. BR RO BB AREE

1-FEAL; 2-Uod &%; 3-fApS; 4-rPIaIRRA S-BhHRENLA; 6-Bhils 7-Hl7k; 8-TEEA KL 9-70 2R

Figure 4. Schematic diagram of crank-connecting rod mechanism
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Figure 5. Schematic diagram of the horizontal-to-vertical conversion mechanism

B 5. P RaERRERE

4. SCEGTOE

Sk B /NG A B T 2R B AU EE M T S i, X84 DhRe kAT n L
K, BRI, BN GRS S TE R E LA e R e S s WA 6 Fis

TAEFRW R : BEADNEFWEL 5 B — AN AR EESE N BIAERT, 5 B2t B AT )5 AL
IR AR A O R AR AR RSN TR 8 m] — RS By, SO IR K B — s /N7 o RN KT S ) B
Bk py, R, JR R 0 DY S AR /N = i AT HE G B AR R P s BRI ] B 2840 T A0k
RIER—, G NG SN T TR S — AN ETE, ALK B A S — s, A
WK B Ja — S RN B S ON X IO A B A 32683 (3 — ANl B AR 16l iy, AR, AR D0 &80
NG ATHE NS L) EAREEIE (R — A RARIEIE) N, DULESRIEE), A ARSI AN
IR BRI, PR BEAREHAY . HE(RI ARSI SO s i R R R BHES T 2 A
SMIEHIE; RERSKEG RN G S 43 i B A AR B R PR A, AR R R I L RS O 5

TE 58 BB /N 77 0 T BB 44 28 5 0 2025 4 2R A P B EATEREE, i RSt BRI T
x 1.

DOI: 10.12677/iae.2025.134092 772 s 5%


https://doi.org/10.12677/iae.2025.134092

SRR, RS

Figure 6. Installation and commissioning diagram of the cigarette pack sorting and organizing mechanism
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