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Abstract 
 
In the recent couple of years, there is numerous 
numbers of cases where children are falling into 
the bore wells which are not covered. These kinds 
of pits are deadly for children. According to 
various reports, accidents have been occurred in 
various places in India. A majority of these 
accidents have occurred in Northern states of 
India. Usually, the bore wells are covered and 
casing pipes are provided. But people sell these 
casing pipes and coverings for money. This is the 
main reason behind these bore well accidents. The 
rescue/fire force teams spend days or hours only to 
rescue these kids who are trapped almost every 
case ends up unsatisfactory and unsuccessful. All 
events like this happened in the past is only blamed 
for the inefficiency of the safety and government. 
These rescue process have become complicated 
now. Rescue teams tries reaching victims from 
exact parallel well taking long hours like 20-70 
hours to dig. Such Complexity almost makes the 
process fail to 70%. Very less victims have been 
thus saved from such accidents. Here comes the 
importance of our Child Retrieval Machine [1]. 
Our Child Retrieval Machine rescues the victim 
safely and quickly. CRM is controlled manually by 
operating in the user interface section. We use a 
camera to monitor the position and situation of the 
child while doing the rescue operation. CRM 
inflates an air balloon right under the victim which 
will provide cushioning and support. Thus, we 
ensure the safety of the victim. Then the CRM grabs 
the victim using its gripper arm for rescuing. 
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1. INTRODUCTION 
 
Water well also called Bore wells are manly used to 

access the groundwater. Usually the water in well is 

taken manually by hand using rope and bucket or 

traditional methods. These days we find such bore 

wells open and uncovered in major areas which are 

of grave danger to the children and locality. 

 
 India is facing decline in water resources. The per 

capita availability of water resources has declined 

steeply from 3200 cubic meters in 1952 to 1500 m3 

in 2001. India is facing severe water shortage as the 

per capita availability has reduced below 1600 m3 

per year. Thus, it is a serious concern for India. 

More than 210 cubic meters per year India is 

largest user of groundwater resource more than 

China and the US [2]. ] 
Ground water usage is far increasing since the 

1960s and the availability is decreasing as per the 

reports by Indian Central water commission.  

 
The use of bore wells has gone steeply ahead since 

1960s to 2000s. More than 25 Million the Bore 

well numbers are only steeply increasing. There are 

approximately 28 number of bore wells in Punjab, 

about 26 in Haryana and 26 Number of Bore wells 

in UP in average [2]. Surprisingly these Bore wells 

benefit mostly the farmer which has low income 

benefit from the usage of Bore wells attached to 

their households. During some time, the Bore wells 

were used using electrical pumps especially 

centrifugal pumps for extraction of water. Farmers 

initiated the idea of digging the Bore wells due to 

drying of shallow water in their areas and this is the 

only suitable way for such low profit people to 

achieve ground water. For the last 20 years the 

number of Bore wells is only increasing [2]. 
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Bore wells are used mainly as wells failed to 

achieve efficiency required for achieving water 

deep inside. Moreover, drilling Bore wells more 

than 40 ft has only resulted in Open Bore wells and 

Shallow depth Open Bore wells. 

 
After the digging and drilling is done, once there is 

no water found they are left unclosed. Bore wells 

are mostly dug without any scientific testing done 

primarily this has thus led to increase number of 

unclosed Bore wells. Drilled wells are mostly used 

in the populated areas and urban areas. Such 

machines are mounted on the truck for using them. 

Traditional water wells range from 4 ft to 20 ft but 

some areas as deep as 1000 ft. 

 
2. PROPOSED MODEL 
 
A model of the Child Retrieval Machine is drawn 

in Cero Elements/Pro E software application. The 

models of different parts of CRM are drawn using 

the software and they are assembled together [3].  
 

 
   3. COMPONENT DESCRIPTION 
 

 
 
 
 
 
 
 
 
 

 

Sl. No Component description 

    

 Part Name Quantity Description 

1 Rope 01 Ropes made from 

   metal strands are 

   called wire rope. 

    

2 Air Balloon 01 Balloons made 

   from PTFE 

   polymers can be 

   used. 

    

3 DC Motor 01 D.C. Viper Motor 

   is used for the up 

   and down motion 

   of the Child 

   Retrieval Machine. 

   
12 Volt, 60 watt, 
90 

   RPM 

    

4 DC Battery 01 A Lead acid 

   
Rechargeable, 12 
V 

   and 7Ah DC 

   Battery is used as 

   the power source 

   for the DC motors. 

5 Spur gear 01 For the up and 

   down motion, spur 

   gear is driven by 

   the viper motor 

   gear. Gear 

   Diameter= 10cm 

6 Gripper 01 A gripper is a 

   
device that holds 
an 

   object so it can be 

   manipulated 

7 Thermostat 01 A thermostat is 

   
a device for 
measuring 

   temperature inside 

   the bore well in its 

   depths 

 Figure 1-Proposed model 
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8 Wireless Camera 01 Wireless cameras 

   are basically 

   described as a 

   Wireless 

   Transmitter 

   carrying a camera 

   signal. DC 9 V, 

   200mA, 400mW 

   camera. Wireless 

   range: 200-300 m. 

   DC 9V, 500mA 

   receiver. 

    

9 LED Lights 01 Simple Led lights 

   are used to get 

   clear visual inside 

   the bore well. 

   These lights will 

   work on 9V to 

   12V replaceable 

   battery and an 

   on/off switch is 

   also provided. 

    

10 Pneumatic 01 Pneumatic 

 Cylinder  cylinder is used as 

   the linear actuator. 

   It provides the 

   force for the 

   movement of claw 

   arm. Maximum 

   available Force 

   =706 N 

    

11 Air Compressor 01 An air compressor is 

   a device that 

   converts power 

   (usually from an 

   electric motor, a 

   diesel engine or a 

   gasoline engine) into 

   kinetic energy by 

   compressing and 

   pressurizing air, 

12 Flow control valve 01 Flow control valve 

   also control the 

   pressure required to 

   inflate the air 

   balloon. A 5/2 hand 

   lever pneumatic 

   control valve is used. 

    

13 Muffler 01 (1/4”) inch muffler 

   for speed control 

 
4. WORKING OF CRM 
 
Standard and proper rescue method is the only key to 

the success of bore well rescue operations. For lifting 

the child from the very confined space of the bore 

wells are not so easy.  
First, we need to reach near to the child. For that, 

CRM is inserted into the bore well very slowly. A 

safety rope is provided which acts as a support for the 

robot. It is possible to lower the robot up to 40 feet 

inside the bore well. Using the Wireless Camera 

aligned with the CRM, the position of the child is 

monitored. The depth up to which the CRM is 

inserted is also noted. Moreover, the facility to 

measure the temperature and provide a supporting 

platform to lift the child using air balloons is 

included. By monitoring through the PC, CRM is 

reached carefully near the child. Then the air balloon 

will be guided to the bottom of the child. Then it will 

be inflated to its 90%. Air balloon mechanism is 

given to prevent the chance of child falling again into 

the depth due to any impacts caused while we insert 

the CRM. The air balloon will also provide a 

cushioning effect. By looking at the space of the 

trapped child, the type of the grasper to be used for 

the rescue, whether it is vertical arm or horizontal 

arm, is selected. After this, using pneumatic actuation, 

the gripper will grasp the child safely after the proper 

orientation of the gripper arm’s position. Then the 

CRM is lifted safely to rescue the child. Using the 

oxygen cylinder fresh oxygen is supplied to the child 

through hoses, which is attached to the gripper arm. 

And it maintains the temperature and humidity into 

the bore well. 

 
5. DESIGN AND CALCULATIONS 
 
5. a Calculation for Gripping Force 
 

µ.n.Fg = w.g 

 
µ is the coefficient of friction between 

human skin and rubber. n is the no. of 

fingers. 
 

Fg = gripping force. g is the acceleration 

due gravity. w is wt. to be lifted. 
 
n = the no. of fingers 
w = weight to be lifted 
g = g factor (1 for movement against gravity) 

Fg = (20x1) / (0.4x2) = 25 N 
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5. b CALCULATION FOR ACTUATOR FORCE 
 
Taking ΣM0 = 0 
 
25 x (25cos15) = F Sin45 (4cos15) + F Cos45 (4cos15) 
25 x 25 x (-0.7596) = F (0.8509) (4x- 0.7596) 
 +F (0.5253) x 4 x 0.6502 
 
474.75 = F (-2.5853+1.3662) =F (-1.2191) 
 
F = 389.42N 
 
Therefore, 
Fa = 2xFxcos45= 409.14N 
 
So, the required actuator force is 409.14N 
 

 
 
 
5. c D.C. MOTOR (UP AND DOWN MOTION) 
 
D.C. Viper Motor is used for the up and down motion  
of the Child Retrieval Machine. 
12 Volt, 90-watt, 60 rpm Gear diameter = 2.5 cm 
Connecting gear: 
Gear diameter = 10 cm 
 
Calculation of gear ratio 
n1 /n2 = d1 /d2 

60/n2 =10/2.5 
n2 = 15 rpm 

 

 

5. d DC MOTOR (ROTATION) 

 
12 Volt, 30-watt, 20 rpm Gear diameter = 4cm 
Connecting gear: 
Gear diameter = 9.5 cm 
 
Calculation of gear ratio 
n1/n2 = d2/d1  
20/n2 = 9.5/4 
n2 = 8 rpm. 
 
 
5. d PNEUMATIC CYLINDER 
 

 
Pneumatic cylinder is used as the linear actuator. It 
provides the force for the movement of claw arm. 
 
F  = Force to be lifted 3cm 

Full bore area = ��2/4 = �*32/4 =7.06��2 

F = P*A 

 = P*��2/4 

P = Pressure 

 

 
Max permissible pressure =   100 N/��2 

1 Max Available Force = 100x7.06 =706 N 

Hence Required Actuator force is less than Available 
Force 

 

6. FUTURE SCOPE 

 
As a future development, a fresh air delivery system 

can be included in the Child Retrieval Machine for the 

proper respiration of the victim. Usually abandoned 

bore wells will be lacking the oxygen and will be rich 

in carbon dioxide. So, this will be a very good 

addition to the rescue system. Also, balloons made 

from PTFE (Poly tetra fluoro ethylene) or similar 

polymers can be used. These balloons can withstand 

irregularities and various loads inside the bore well. 

These materials are used in river rafting and rescue air 

boats. The material for the CRM body and gripper 

arm can be replaced by a light weight and strong 

material.  

Figure 2- Gripping force 

Figure 4 – Pneumatic cylinder 

Figure 3 – Actuator Force 
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This replacement will reduce the whole weight of the 

machine. The machine parts that may come in contact with 

the child can also be wrapped with softer materials along with 

the gripper arm. 

 

 
7. CONCLUSION 
 
A majority of these accidents has occurred in northern states 

of India. Usually, the borewells are covered and casing pipes 

are provided. But people sell these casing pipes and coverings 

for money. This is the main reason behind these borewell 

accidents. With the child retrieval system, the technical 

intervention of this system will widely encourage the 

technology to interfere and secure the safety of the children 

across the globe. The machine parts that may come in contact 

with the child can also be wrapped with softer materials along 

with the gripper arm. 
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