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Design of a Foldable pH Meter with Self-locking Limit for Dairy Testing
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Abstract: [Objective] In response to the problems of traditional portable pH meters in dairy enterprises during raw
milk acceptance, production process control, and finished product quality testing, such as the probe being prone to

collision damage, inaccurate positioning of the folding and storage mechanism, easy loosening and deviation during
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use, complex operation, and difficulty in balancing portability and stability, a new type of pH meter integrating a
folding storage function and a mechanical self-locking limit structure was designed. [Method] The device mainly
consists of a detection host, a storage slot, a folding storage mechanism, a stirrer, a detection probe, and a limit
structure. The limit structure forms a linkage system through a push rod, a rack-gear transmission component,
a return spring, a screw transmission component, a sliding arm, and a fixing rod, achieving one-key unlocking,
automatic reset, and reliable locking functions. [Result] Structural analysis and principle verification show that this
design enables the folding storage mechanism to achieve precise positioning after deployment without significant
shaking or deviation, and a compact structure after storage that effectively protects the sensing components. The
overall operation is simple, the transmission is smooth, the locking is reliable, and it can significantly improve the
stability and data repeatability during dairy testing, as well as extend the service life of the equipment. [Conclusion]
This portable testing instrument is suitable for typical dairy industry scenarios such as laboratory analysis in dairy

enterprises, rapid on-site testing in production, and outdoor sampling on pastures, providing a practical new idea for

the structural optimization of portable water quality and physiochemical testing instruments in the dairy industry.

Keywords: pH meter; foldable storage; self-locking limit; dairy testing; portable testing instrument
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Figure 1 Flowchart of Motion Transmission Path for Limiting Structure
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Figure 2 Design Structure Diagram

VE: 101-K0 EHL. 102-W g8 RE . 103-F7 2 URAIHLI . 104-BEFEHL
105-FE MR K 106-4%FF . 107-EZ 7505 108-[H EFF. 116-ZEH:H,

T

[P H&iss), $HREMHE; (2) hikGhRm
A, Wbk, B AT R IR (3) AT
LUK G R R RS ), Y Bl E A S YA

i Sl (4 BEFEEBHE, 18

82

105

N 106
——
102 108/
107

& 3 It LRI E

Figure 3 Sectional View of Design Structure
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Table 1 Measurement Results of Repeated Positioning Error
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Table 2 Results of Repetitive Tests

pH biEZE i pH {E AL R Rt i 22
4.00 4.01. 4.00. 4.01. 4.00. 4.00. 4.02. 4.00. 4.01. 4.01. 4.00 0.007
6.86 6.86. 6.86. 6.87. 6.87. 6.86. 6.86. 6.86. 6.87. 6.86. 6.87 0.005
9.18 9.19. 9.18. 9.17. 9.18. 9.19. 9.18, 9.18. 9.18. 9.19. 9.18 0.006
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Table 3 Comparison of Differences between Traditional pH Meter and the pH Meter Designed in this Study
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