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(57) Abstract: An electronic smoke comprising an inhale detector and a smoke effect generating circuitry. The inhale detector 
comprises an air-flow sensor which is arranged to detect direction and rate of air flow through the smoke apparatus, and the smoke 
effect generating circuitry is arranged to operate the smoke effect generating circuitry to generate smoking effect when the air flow 
direction corresponds to inhaling through the apparatus and the air flow rate reaches at predetermined threshold. Such an electron­
ic smoke alleviates the problem of inadvertent triggering due to environmental vibration or noise or children playing by blowing 
into the device. 
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ELECTRONIC SMOKE 

Field of the Invention 

The present invention relates to electronic smoke apparatus (or electronic 

smoke in short), and more particularly to electronic cigarettes. The present invention 

5 also relates to air-flow rate and direction detector for use in an electronic smoke 

apparatus. 

Background of the Invention 

Electronic smoke apparatus such as electronic cigarettes provide a smoking 

alternative to smokers. An electronic smoke is a non-naked flame smoking apparatus 

10 which typically comprises a battery powered heater arranged to vaporize liquid 

nicotine or nicotine substitutes upon actuation by a user. The heater is usually 

automatically actuated by a controller when a user inhales through the electronic 

smoke to simulate a smoking action. Typically, an inhaling detector is provided in an 

electronic smoke and the controller, such as a digital signal processor (DSP) will 

15 actuate the heater when inhaling is detected by the inhaling detector. An exemplary 

equivalent application circuit of a conventional electronic cigarette is shown in Figure 

1. 

The inhaling detector of a conventional electronic smoke apparatus typically 

comprises an air-flow sensor having a structure similar to that of a conventional 

20 microphone condenser of Figure 2. A typical air-flow sensor of a conventional 

electronic smoke comprises a variable capacitor (Cs) comprising a membrane and a 

1 
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back plate, a pre-charged electret layer (Vs), and a junction field effect transistor 

(JFET) arranged as schematically shown in Figure 2. The DSP of the smoking 

circuitry is arranged to actuate the heater automatically when vibration, which is 

assumed to be due to inhaling, is detected by the air-flow sensor. However, such an 

5 arrangement is not very reliable since false actuations are common, especially in a 

noisy environment. Furthermore, the structure of a conventional air-flow sensor is 

relatively complicated and more expensive, since a JFET stage is required to amplify 

signals detected by the vibrating membrane and an electret layer is in combination 

with a back plate to form a reference capacitive surface. 

10 Therefore, it would be advantageous if an improved air-flow sensor for an 

electronic smoke could be provided. 

In this specification, the terms electronic smoke and electronic smoke 

apparatus are equivalent and includes electronic smoke apparatus which are 

commonly known as electronic cigarettes, electronic cigar, e-cigarette, personal 

15 vaporizers etc., without loss of generality. 

Summary of Invention 

According to the present invention, there is provided an electronic smoke 

comprising an inhale detector and a smoke effect generating circuitry, wherein the 

inhale detector comprises an air-flow sensor which is arranged to detect direction and 

20 rate of air flow through the smoke apparatus, and wherein the smoke effect generating 

circuitry is arranged to operate the smoke effect generating circuitry to generate 

smoking effect when the air flow direction corresponds to inhaling through the 

2 
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apparatus and the air flow rate reaches at predetermined threshold. Such an 

electronic smoke alleviates the problem of inadvertent triggering due to environmental 

vibration or noise or children playing by blowing into the device. 

In an embodiment, the air-flow sensor may comprise an air-baffle surface 

5 which is adapted to deform in response to movement of air through the apparatus, the 

extent of deformation of the air-baffle surface being measured to determine both the 

direction and rate of air flow through the apparatus. Measure of deformation within a 

predetermined period of time further mitigates the risk of inadvertent triggering due to 

vibrations or environmental noise. 

10 As an example, the capacitance or the change in capacitance of the air-flow 

sensor may be measured to determine the extent of deformation of the air-baffle 

surface. 

In an embodiment, the smoke effect generating circuitry may comprise a 

processor which is adapted to measure the capacitance or change in capacitance of 

15 the air-flow sensor. As a controller or processor is usually require to operate the 

heater of the smoke, measuring the capacitance or change in capacitance by the 

processor means an unexpected cost effective solution. 

As a further example, the air-flow sensor may form part of an oscillator circuit, 

and the processor is arranged to measure the oscillation frequency of the oscillation 

20 circuit to determine the air-flow rate and direction. As the oscillation frequency of an 

oscillator circuit, especially an LC oscillator circuit, is dependent on the capacitance 

value, this provides a cost effective solution to provide a low cost and compact 
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