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ABSTRACT 
The aim of our project is to closing the window during the rain. Our project is working by the rack and pinion setup. Rain sensor is 
fixed in outside of the window and circuit is connected to the rack and pinion setup with motor which is connected with the 
window. During the rain, sensor sense the rain and it send the signal to the circuit then the motor runs and the window starts to 
close after the rain stops automatically the window gets open. At the time of running we can control the working of window 
(opening and closing) through switch. The main advantage of this product is no need of man power to run. 
 
KEYWORDS: Rack and pinion, Rain sensor, Motor, etc.,   

 

INTRODUCTION 

 

Now a day, the usage of vehicles especially buses for transporting is increases day by day. During the rainy 

season the door and as well as the windows are not closes immediately. Due to the absence of the human being. 

Usually passengers will try to close windows when it rains outside. But it cannot be done easily.it may be stuck 

at the time of closing or opening the windows. And also some of the windows are kept opened because of 

absence of the passengers on that seat. To avoid this problem we made a setup called as automatic window 

opening and closing during the rainy season. It helps people to close windows on the buses and buildings 

automatically, 

It requires a various components such as: 

1. Rack and Pinion 

2. Rain sensor 

3. DC motor 

4. Battery 

 

1.1 Problem Identification: 

Generally opening a window, while raining or after raining is the problem when absence of human source 

in a building or a window of automobiles. To solve this problem we made a automatic window opening and 

closing and it also can be controlled by using the switch in a required situation with effectively.  

 

1.2 Components Required: 

The Automatic window consists of the following components. 

 Rack and Pinion 

 Steel bars  

 Rain sensor 

 Control switches 
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 Circuit setup for automation  

 Wiper motor 

 Battery 

 

1.3 Rack And Pinion: 

A rack and pinion is a type of linear actuator that comprises a pair of gears which convert rotational motion 

into linear motion. A circular gear called as the pinion engages teeth on a linear gear bar called the rack, 

rotational motion applied to the pinion causes the rack to move relative to the pinion, thereby translating motion 

of the pinion into linear motion. 

For example, in a rack railway, the rotation of a pinion mounted on a locomotive or a railcar engages a rack 

between the rails and forces a train up a steep stage. 

For every pair of conjugate involute profile, there is a basic rack. This Basic rack is the profile of the 

conjugate gear of infinite pitch radius. 

A generating rack is a rack outline used to indicate tooth details and dimensions for the design of a 

generating tool, such as hob or a gear shape cutter. 

 As we all know it is a mechanical component which is generally used in the steering of cars or any 

automobiles. In which the two gears are used, driven gear is called as rack and driver gear is known as pinion. 

While working the Steering column turns the pinion gear. Pinion moves the rack which meshes with the pinion. 

Due to this the setup which is connected with this rack will move in horizontal direction to the rack, it will 

create the linear motion in the rack and pinion setup. The movement of the setup is generally measured in 

degrees in automobiles. Large degree of feedback and direct steering feel. 

 

 
 

Fig. 1: Rack and pinion setup 

 

1.4. Rain Sensor: 

Rain is a form of precipitation which forms when separate drops of rain fall to the Earth's surface from 

clouds. Not all rain reaches the surface, however; some evaporates while falling through dry air. When none of 

it reaches the ground, it is called virga, a phenomenon often seen in hot, dry desert regions. The scientific 

explanation of how rain forms and falls is called the Bergeron process. 

Rain plays a role in the hydrologic cycle in which moisture from the oceans evaporates, condenses into 

clouds, precipitates back to earth, and eventually returns to the ocean via streams and rivers to repeat the cycle 

again. There is also a small amount of rain vapor that respires from plants and evaporates to join other rain 

molecules in condensing into clouds. 

A rain sensor or rain switch is a switching device by rainfall. There are two main applications by rainfall. 

The first is a water conservation device connected to an automatic irrigation system that causes the system to 

shut down in the event of rainfall. The second is a device used to protect the interior of an automobile from rain 

and to support the automatic mode of windscreen wipers. An additional application in professional satellite 

communications antennas is to triggers a rain blower on the aperture of the antenna feed, to remove the water 

droplets from the Mylar and cover that keeps pressurized and dry air inside the wave guides. 

In 1958, the cadilac motor car division of general motors experimented with a water sensitive that triggered 

various electric motors to close the convertible top and raise the open windows of a specially-built Eldorado 

Biarritz model, in case of rain. The first such device appears to have been used foe that same purpose in a 

concept vehicle designated Le Sabre and built around 1950-51. 

The most modern rain sensors are based on the principle of total internal reflection: an infrared light is 

beamed at a 45 degree angle into the windshield 
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From the interior-if the glass is wet, less light makes it back to the sensor, and the wipers turn on. Most 

vehicles with this feature have an AUTO position on the stalk. 

Total internal reflection is the phenomenon which occurs when a propagated wave strikes a medium 

boundary at an angle larger than a particular critical angle with respect to the normal to the surface. If the 

refractive index is lower on the other side of the boundary and the incident angle is greater than the critical 

angle, the wave cannot pass through and is the angle of incidence above the total anfle of internal reflection 

occurs. This is particularly common as an optical phenomenon, where light waves are involved, but it occurs 

with many types of waves, such as electromagnetic waves in a general or sound waves.    

The amount of rainfall is measured using a rain gauge. It is expressed as the depth of rain that collects on a 

flat surface, and is routinely measured with an accuracy up to 0.1 mm or 0.01 in. It is sometimes expressed in 

liters per square meter (1 liter/m² = 1 mm). 

This circuit is designed with two lines are tracked with very short distance. When rain drops falls on this 

circuit, the track may become short circuit. It gives the corresponding signal to related circuit in order to find the 

rain fall. 

 
Fig. 2: Rain sensor 

 

It is an Electro-mechanical device that converts electrical energy to mechanical energy. The mechanical 

energy which is produced can be used to, 

• Rotate pump impeller, fan, blower 

• Drive compressors 

• Lift materials 

 

Working Of Electric Motor: 

When a current carrying coil is kept in between the magnetic field it will experience some external force. 

Due to this force it creates a turning moment to the coils and influences a torque.Which helps coil to rotate. If 

the cuurent carrying wire is bent into a loop which are at right angles to the magnetic field will experience 

forces in opposite directions. Practical motors have several loops on an armature to provide a more uniform 

torque and the magnetic field is produced by an electromagnet arrangement called the field coils. 

 

 
Fig. 3: Working of electric motor 

 

1.5. Wiper Motor: 

A gear is a rotating machine part having cut teeth, or cogs, which mesh with another toothed part in order to 

transmit torque. Two or more gears working in tandem are called a transmission and can produce a mechanical 

advantage through a gear ratio and thus may be considered a simple machine. Geared devices can change the 

speed, torque, and direction of a power source. The most common situation is for a gear to mesh with another 

gear; however, a gear can also mesh with a non-rotating toothed part, called a rack, thereby producing 

translation instead of rotation. 

The gears in a transmission are analogous to the wheels in a pulley. An advantage of gears is that the teeth 

of a gear prevent slipping. 
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When two gears of unequal number of teeth are combined, a mechanical advantage is produced, with both 

the rotational speeds and the torques of the two gears differing in a simple relationship. 

In transmissions which offer multiple gear ratios, such as bicycles and cars, the term gear, as in first gear, 

refers to a gear ratio rather than an actual physical gear. The term is used to describe similar devices even when 

the gear ratio is continuous rather than discrete, or when the device does not actually contain any gears, as in a 

continuously variable transmission. 

Earliest known reference to gears was circa A.D. 50 by Hero of Alexandria, but they can be traced back to 

the Greek mechanics of the Alexandrian school in the 3rd century B.C. and were greatly developed by the Greek 

polymath Archimedes (287–212 B.C.). The Antikythera mechanism is an example of a very early and intricate 

geared device, designed to calculate astronomical positions. Its time of construction is now estimated between 

150 and 100 BC. 

 

Comparision With Drive Mechanism: 

The definite velocity ratio which results from having teeth gives gears an advantage over other drives (such 

as traction drives and V-belts) in precision machines such as watches that depend upon an exact velocity ratio. 

In cases where driver and follower are in close proximity, gears also have an advantage over other drives in the 

reduced number of parts required; the downside is that gears are more expensive to manufacture and their 

lubrication requirements may impose a higher operating cost. 

External vs internal gears: 

 
Fig. 4: Gears 

 

1.6 Battery: 

A battery is a device that converts chemical energy directly to electrical energy. It consists of a number of 

voltaic cells; each voltaic cell consists of two half-cells connected in series by a conductive electrolyte 

containing anions and cations. One half-cell includes electrolyte and the electrode to which anions (negatively 

charged ions) migrate, i.e., the anode or negative electrode; the other half-cell includes electrolyte and the 

electrode to which cations (positively charged ions) migrate, i.e., the cathode or positive electrode. In the redox 

reaction that powers the battery, cations are reduced (electrons are added) at the cathode, while anions are 

oxidized (electrons are removed) at the anode. The electrodes do not touch each other but are electrically 

connected by the electrolyte. Some cells use two half-cells with different electrolytes. A separator between half-

cells allows ions to flow, but prevents mixing of the electrolytes. 

 

1.7. Relay: 

A relay is an electrically operated switch. Current flowing through the coil of the relay creates a magnetic 

field which attracts a lever and changes the switch contacts. The coil current can be on or off so relays have two 

switch positions and they are double throw (changeover) switches. Relays allow one circuit to switch a second 

circuit which can be completely separate from the first. For example a low voltage battery circuit can use a relay 

to switch a 230V AC mains circuit. There is no electrical connection inside the relay between the two circuits; 

the link is magnetic and mechanical.  

The coil of a relay passes a relatively large current, typically 30mA for a 12V relay, but it can be as much as 

100mA for relays designed to operate from lower voltages. Most ICs (chips) cannot provide this current and a 

transistor is usually used to amplify the small IC current to the larger value required for the relay coil. The 

maximum output current for the popular 555 timer IC is 200mA so these devices can supply relay coils directly 

without amplification. 

Relays are usually SPDT or DPDT but they can have many more sets of switch contacts, for example relays 

with 4 sets of changeover contacts are readily available. Most relays are designed for PCB mounting but you can 

solder wires directly to the pins providing you take care to avoid melting the plastic case of the relay.  The 

animated picture shows a working relay with its coil and switch contacts. You can see a lever on the left being 

attracted by magnetism when the coil is switched on. This lever moves the switch contacts. There is one set of 

contacts (SPDT) in the foreground and another behind them, making the relay DPDT. 

http://en.wikipedia.org/wiki/Half-cell
http://en.wikipedia.org/wiki/Ion#Ions
http://en.wikipedia.org/wiki/Anode
http://en.wikipedia.org/wiki/Ion#Ions
http://en.wikipedia.org/wiki/Cathode
http://en.wikipedia.org/wiki/Redox
http://en.wikipedia.org/wiki/Electrolyte
http://en.wikipedia.org/wiki/File:Inside_gear.png
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The relay's switch connections are usually labelled COM, NC and NO:  

 COM = Common, always connect to this; it is the moving part of the switch.  

 NC = Normally Closed, COM is connected to this when the relay coil is off.  

NO = Normally Open, COM is connected to this when the relay coil is on. 

 

Circuit Description: 

This circuit is designed to control the load. The load may be motor or any other load. The load is turned ON 

and OFF through relay.  The relay ON and OFF is controlled by the pair of switching transistors (BC 547). The 

relay is connected in the Q2 transistor collector terminal. A Relay is nothing but electromagnetic switching 

device which consists of three pins. They are Common, Normally close (NC) and normally open (NO). 

The relay common pin is connected to supply voltage. The normally open (NO) pin connected to load. 

When high pulse signal is given to base of the Q1 transistors, the transistor is conducting and shorts the collector 

and emitter terminal and zero signals is given to base of the Q2  transistor. So the relay is turned OFF state. 

 
Fig. 5: Working of Relay 

 

When low pulse is given to base of transistor Q1 transistor, the transistor is turned OFF. Now 12v is given 

to base of Q2 transistor so the transistor is conducting and relay is turned ON. Hence the common terminal and 

NO terminal of relay are shorted. Now load gets the supply voltage through relay. 

 
Table : Operation Of Relay: 

Voltage Signal from Microcontroller 
or PC 

 
Transistor Q1 

 
Transistor Q2 

 
Relay 

 

1 ON OFF OFF 

0 OFF ON ON 

 

Working Process: 

During the rain, every window in a bus is automatically closed by using the rain sensor. The sensor detects 

the rain and it send the signals to the circuit board (i.e. this circuit is designed with two lines are tracked with 

very short distance. When rain drops falls on this circuit, the track may become short circuit. It gives the 

corresponding signal to related circuit in order to find the rain fall). Due to this the window gets closed with the 

help of rack and pinion setup. When rainfall stops the window gets opened automatically. 

 

3. Cost Estimation: 

 

 
 

Fabrication Setup: 

RACK AND 
PINION

22%

STEEL BARS
7%

RAIN 
SENSOR

3%CONTROL 
SWITCHES

1%

CIRCUIT 
SETUP FOR 
AUTOMATI

ON
50%

BATTERY 
AND 

MOTOR
17%

Cost estimation
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Fig. 6: Automatic rain window (front view) 

 

 
Fig. 7: Automatic rain window (side view) 

 

4. Advantages And Disadvantages: 

Based on available information of automatic window opening and closing different advantages and 

disadvantages can be summarized as follows:  

 

Advantages: 

 The main advantages of automatic window opening and closing are their low cost and high 

effectiveness.  

 Permitting a wide range of applications and versatility in the buildings(especially like IT Companies).  

 It requires no special skill to operate ( because of automation) and therefore is most suitable for rural 

application.  

 It can be made from locally available materials.  

 Less expensive to install and operate and can be easily made and maintained.  

 

Disadvantages: 

 Sensor may get damage due to some natural affects like high speed flow of air in the atmosphere.  

 Some Space is required inside the building.  

 Automatic window will take more time (Especially after the flow of rain it takes more time to open the 

window). 

 

Conclusion: 

The designed Automatic window model will be highly useful to Buildings which are all in cities especially 

multinational companies of any fields such as IT, Mechanical Core.., 
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