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Design of Automatic Toothbrush Handle Feeding System
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Abstract: For toothbrush manufacturing, issues will occur when automatic feeding mechanism is transporting toothbrush
handles to the hair planting machine. These issues include poor control, and hard to ensure the consistency between the
position, the positive and the head orientation of the toothbrush handle before planting hairs, etc. Under the modular
and hierarchical design philosophy, a full-automatic feeding system, based on PLC, had been developed for toothbrush
handle. Sorting & feeding module and u-turn & upender module were designed for toothbrush handle position control,
and mechanical structures of modules were introduced as well. A blowing detection mechanism based on acoustic wave
detection was designed. The control module of the whole system was designed, and the servo control technology and
system program design were expounded. Experimental results show that the system not only has high reliability, but also
saves the production cost of the toothbrush. The system can improve the automated production status of toothbrush
products and improve production efficiency.
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Figure 1 Total structure diagram of system
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Figure 2 Sorting and feeding device of
toothbrush handle
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Figure 3  Steering and turn-over

device of toothbrush handles
S0 1) A DR ) 2 RS R AT 2 ), Aol A Sk 5 1) — B HL Y
SR TABHLBE T 67 I 4 F 7, 24 28 Jil 193
I ISR AALRG T 75 i, ACRL IR ShAG I i 1) 3z A
XD Sk B 1) (A TSN , 2 B Sk 5 1) A %, 0 2l
WA AT 2 BT I 22 v, B I S i & 15 5 A 3%
W ARG B a0 gk — 2D i 7 RGERy Al
FEVE SR YE T B 1k 2F RIARTE S O R AR Y
THOURAE o MR Sk 5 ) B R B A AR T 285 1 5
Jri A R GRS TR B R T IR T B A E
Bteb, FET R e S S MR B 2F Il A e % 180°, XA
EORIE 1 AW Sk 0 1) B —2ebE

(a) WAL

(b) YL
VIR I s 2— L s 3— R P i 54— TR 5 S—2F A 4 i 5
6—m G TG

B4 FRARAKEE

Figure 4 Steering Device
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Figure 5 Acoustic wave collecting device
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Figure 6  Circuit diagram of sonic detecting
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Figure 7 Turn-over device
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Figure 8 Structure chart of control system
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Figure 9  Flow chart of system program
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Figure 10 Comparison of production time
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Figure 11  Qualified rate of toothbrush products
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