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ABSTRACT:  This smart mining helps the workers in mining industry. Harmful events keep on 

happening and can cause injury and accidents. This helmet is eco-friendly and economical, and 

harmless to the environment due to its ability to harness electrical energy for nearly all its work. 

It involves security systems embedded into the body. This Helmet is based on Arduino Uno. 

 

DESCRIPTION: 

FIELD OF THE INVENTION:  

Here my field of application is the three components based mining helmet which ensures the 

safety of the workers, working in coal mines.  

 

Here the first component is the gas sensor mq2 which detects any harmful gases like methane, 

Carbon monoxide, etc present in the mining environment. 

 

The helmet is equipped with the 2nd component-the temperature sensor DHT 11, which detects 

if the surrounding temperature in mines is more than 50°C. 

 

The 3rd component is the LDR- Light-dependent Register or photoresistor which detects the 

intensity of light energy present in the surrounding of the worker, working in mines. 

 

The helmet is also equipped with a buzzer, breadboard, a red led and a white led which beeps 

and glows at different hazardous conditions. 

 

The positioning of the components and the design of the helmet is in such a way that it causes no 

problem for the workers to work. 

 

The whole system is powered by a lithium 9V rechargeable battery. 

 

BACKGROUND OF THE INVENTION: 
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The main toxic gases in mines are carbon monoxide (CO) and carbon dioxide (CO2); the 

flammable gases are methane (CH4), CO, and hydrogen (H2); the suffocating gases are CO2, 

nitrogen (N20), and CH4; and the toxic gases are CO, nitrogen oxides (NOx), and hydrogen 

sulfide (H2S). Exposure to coal mine dust during mining can cause a spectrum of the disease 

termed CMDLD. This spectrum includes classic forms of CWP and silicosis, mixed dust 

pneumoconiosis, DDF (which can be mistaken for IPF), and chronic obstructive airways disease, 

including emphysema and chronic bronchitis. Thus the Gas Sensor mq2 can prevent such gases 

from entering the worker’s body fending off such deadly diseases. 

 

Heat, also considered a physical hazard, has contributed to approximately 150 miners suffering  

from some type of non- fatal heat-related illness such as heat stroke, heat exhaustion, heat 

cramps, and heat rash. 

 

Miners are subjected to high temperatures and pressure. Thus the temperature sensor DHT11 will 

help to prevent such heat-related issues to the workers in mines. 

 

The mines are dark and difficult to work. Workers get injured due to low light intensities. They 

can even fall from high locations and it may result in death. As a result, severe accidents are very 

common in mines. So they carry torches which are attached to the helmets. But the torch needs 

to be switched on or off. The LDR- Light-dependent Register or photoresistor will not require 

any kind of switches. 

 

 SUMMARY OF THE INVENTION: 

 

 The smart mining helmet involves a simplified structure of a standard helmet.   

The helmet is based on Arduino Uno technology. The whole system is powered by a single 

lithium 9v battery. The helmet is light in weight, so it can easily be wearable. It is eco-friendly 

and economical, and harmless to the environment due to its ability to harness electrical energy 

for nearly all its work. Three components are connected to the Arduino UNO. 

 

 First, the gas sensor mq2 has three terminals, the positive, negative and signal. The positive and 

negative terminals are connected to the positive and negative holes of the breadboard, the signal 

pin is connected to A1 of the Arduino UNO. When it detects any harmful gases, the buzzer 

which is connected to the back of the helmet starts to beep, the red led which is connected to the 

front of the helmet starts to blink. The pattern of beeping and blinking of the buzzer and the red 

led changes as the intensity of gases received by the mq2 increases. The mq2 can detect any gas 

within a range of 10 meters. 

 

 Second, the temperature sensor DHT 11 detects if the surrounding temperature goes above 50°C  

the buzzer beeps with a different sound which must be known by the worker that the sound 

signal is indicating the rise in temperature above 50°C. DHT11 sensor has four pins- VCC, 

GND, Data Pin and a not connected pin. A pull-up resistor of 4.7 Kiloohms is provided for 

communication between sensor and micro-controller. The data pin is connected to the number 12 

digital pin of the Arduino Uno. The VCC and GND are connected to the positive and negative of 

the breadboard. 

 



Third, The LDR- Light-dependent Register or photoresistor is a light-controlled variable resistor. 

The resistance of a photoresistor decreases with increasing incident light intensity; in other 

words, it exhibits photoconductivity. It has two regular terminals, one of them is connected to the 

positive of the breadboard, the other is connected to a 10k ohm resistor then it is connected to the 

analogue A0 of the Arduino Uno. The LDR will light up the white led depending on the intensity 

of light in the surroundings. The buzzer’s positive is connected to the number 4 of the Arduino 

UNO and the negative to the negative of the breadboard. The positive of the red led is connected 

to the no 4 digital pin of Arduino UNO and the negative is connected with a 120ohm resistor to 

the negative of the breadboard. The positive terminal of the white led is connected with the 

negative of the NPN transistor, negative terminal is connected to the negative of the breadboard. 

The positive terminal of the NPN transistor is connected to the no 7 digital pin of Arduino UNO 

and the other negative terminal of the NPN transistor is connected to the negative of the 

breadboard. The breadboard is getting the power from the lithium 9V rechargeable battery. 

 

BRIEF DESCRIPTION OF THE DRAWINGS: 

 

           Fig 1: Right view of mining helmet. 

           Fig 2: Left view of mining helmet 

Fig 3: Front view of mining helmet 

           Fig 4: Circuit diagram of the mining helmet. 

 

 

 

CLAIMS : 

 

• The integrated helmet is intelligent enough to detect the harmful gases like carbon monoxide 

(CO) and carbon dioxide (CO2). 

• The integrated helmet is intelligent enough to detect the flammable gases like methane (CH4), 

CO, and hydrogen (H2). 

• The integrated helmet is intelligent enough to detect the suffocating gases like CO2, nitrogen 

(N20), and CH4  

• The integrated helmet is intelligent enough to detect the toxic gases like CO, nitrogen oxides 

(NOx), and hydrogen sulfide (H2S) 

• During mining a spectrum of the disease termed CMDLD inclusive of classic forms of 

CWP and silicosis, mixed dust pneumoconiosis, DDF (which can be mistaken for IPF), 

and chronic obstructive airways, outbreaks. The gas sensors detect and defend in the 

entry of the said dreadful diseases in mining workers. 

• The intelligent helmet detects the heat and indicates the workers to go for a safe place.    
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Fig1. Right view of mining helmet 



 

Fig2: Left view of mining helmet 

 



 



Fig3: Front view of mining helmet 

 

 

 

Fig4: Circuit diagram of mining helmet 


