DESIGN AND CONSTRUCTION OF A MULTIPERPOSE SECURITY SYSTEM WITH ALARM AND DISPLAY

ABSTRACT

This project report is a thesis written specifically to cover the design analysis construction, test and packaging of a multipurpose security system from electric component that can be easily be obtainable from the market.

The report discusses the various unit and stages of the alarm system, thesis include:-

Clock generation and frequency division unit.

The control and section unit, comprising of a one shot 555 timer multiplexer, sound amplifier and the latch.

The detection and switching unit made up of the fire and burgler sensors and priority encoder.

The output unit comprising of the visual display and audio systems. These units have been lucidly represented with block diagrams and the calculations and the analysis of each component in the circuit of each block were done in the subsequent chapters of this part.


However, my own project is designed to serve three purposes: to detect human touch, burglar operation and to detect fire, giving the corresponding alarms and indications.


In a situation where there is a need to monitor the movement of people in a confidential building or a restricted area or to alert security-men in the case of fire outbreak, multipurpose security system is an electronic gadget which detect human shadow, human touch and fire and alert security-men through an alarm and equally display the particular room or area in which the target was hit.

The multi-purpose security system uses Light Dependent Resistor (LDR) to sense human shadow, touch switch to sense human touch and thermistor to sense fire.


The circuit is enclosed in such a way that if he sensor are installed in each various room, say room 1,2 and 3 etc. If an intruder wants to break through, say room 2 once he touches the handle of the door, the touch sensor senses his touch, then triggers an alarm and display room 2 on a big display board. If to say, there is fire outbreak in the same room 2 the fire sensor will sense it, trigger an alarm and equally display room 2. This is also application to all the room that has the sensor.


Multipurpose security system can equally be applied in banks, industries, financial institutions, schools and home to help safeguard lives and property. 
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CHAPTER ONE

INTRODUCTION


The present and likely to continue state of the world economy as a whole and that of Nigeria as yet a developing country in particular has made life uncomfortable and unsatisfactory for the masses.

Every day, we hear of wars, conflicts, monumental natural disasters, fatal accidents, tribal, racial and religious clashes, to mention just a few.

All these phenomena always lead to wanton destruction of life and properties worth millions of naira. 


As a result of these ugly situations today in our country in particular coupled with unemployment, which has led to decline in the standard of living, crime wave has escalated. Because the youths and the young school leavers could not secure any job, which could have kept them busy.

And since the idle mind is the devils workshop, they indulge in all sorts of  heinous and scandalous crimes in other to make ends meet. Assassination, high-way robbery, house become burglary, arson, car snatching, etc  have become the order of the day. Criminals purposefully set public markets ablaze In order to cart away peoples hard earned merchandise from the markets. Hence the incessant burning of our markets of recent.


Because of these prevailing conditions and bad condition of our economy, there is the need to safe-guard the already acquired property especially from thieves and fire disasters as the cost of replacing them is beyond the reach of average Nigerian. There is also the need to protect life or building occupant(s) form harm by burglars  or fire incidence.


Burglary can be traced back to the beginning of age and it was crudely carried out then. But today, it has advanced and become very sophisticated along side with modern technology. Hence, the crude ways used in the time past to the curtail robbery or burglary can no longer contain the present advanced techniques. Therefore, there is the need to device advance technological gadgets to march or subdue the present trend of sophistication demonstrated by burglars.


However, in the past, kitchens were built separately from the residential houses(s). These kitchens houses firewood’s, cooking utensils etc, while there is no electrical wiring and consequent electrical appliances in the residential buildings. But with development, we now have the kitchen inside the living apartments or flats where kerosene stoves, electrical cookers, boilers or heaters and cooking gas (highly inflammable) are used. there are also electrical wiring and consequent electrical appliances in our rooms. all these are potential causes of fire incidence, which could arise from the leaking of the cooking gas, electrical faults etc. Therefore, early detection of fire and burglar actions and a alarm warning are essential to prevent loss of life and property or harm to building occupant(s) so that the time needed to detect fire ignition, burglar operation and warn building occupant(s) is reduced.

Hence a corresponding vital margin of safety for evacuation of property and alerting of the police and fire men is possible.


This   function of burglar and fire detection and giving of alarm warning can be achieved from electronic alarm systems. 

OBJECTIVE OF THE PROJECT

Alarms are frequently used for detecting the presence of an intruder. These include signaling the presence of unwanted moisture or liquids, presence or absence of light, the removal of a small object, the unwanted opening of a door, power outage, and presence of an unwanted signal in an electronic gadgets etc.

Most electronics alarms are either activated when a circuit is opened or short circuited.


However, the aim or objective of the project is to build a multi-purpose alarm system   with situation indicators from inexpensive and local electronics components that will detect burglar operations, shadow and fire incidence and give the consequent warning signal or indication in order to alert house occupants for appropriate safety actions.

PROJECT LAYOUT

The project report or thesis has been arranged and organized in such a away that as followed all the steps and procedures taken to ensure the success of this project.


Chapter one deals with the introduction of the project, where the objective of the project. The background information and what the project is all about were clearly stated.


Chapter two deals with the literature review in which the origin, concept, nature and review of the method used in designing the project were discussed.


Chapter three, however deals with the detection and the switching of the project it actually concerned about the sensor units – fire, shadow and the burglary sensors,


Chapter four contains the design analysis, component value calculations and general description of all the components and IC units used in this design are treated in details. Complete circuit realization from block diagram is discussed and treated here.


Chapter five, however deals with the methodology of the design and construction of the project. It was here that all the steps involved in realization, analysis, design, selecting component values, choosing a suitable circuit and obtaining project topic and specification are succinctly stated.


Chapter six has to do with construction proper of the designed circuits making use of the various electronic workshop tools and equally the testing analysis, packaging and assembling.


Chapter seven dealt with conclusion, recommendation and references.

BACKGROUND INFORMATION

The project is dominated by ICs. These include 555 timer, encoders, decoders, comparators, bitable multivibrators or flip flops IC units or chips. Hence the project can be termed a digital system.

Digital logic can be divided into combinational and sequential. Combination circuits are those in which the output state depends only on the present input states in some predetermined manner. Combinational circuits can be constructed with logic gates alone. But in sequential logic circuits, the output state depends both on the input states and on the previous history i.e. the knowledge of the past inputs or what actually took place on the previous or preceding states. Sequential circuits can be constructed from logic gates and some form of memory device, the flip flops. Sequential logic circuits may be either synchronous or asynchronous. The synchronous sequential circuits are built to operate at a clocked rate whereas asynchronous ones are without clocking.


From these facts, it can be deduced that the system (project) is a sequential logic system sense it is constructed from logic gates and a memory device, the flip flop. The units in this system are however clocked together so that they operate in synchronism with a pulse train of a certain period, regarded as the system clock. Hence the present output state of the alarm system depends both on the present input state and on the past input states. This is made possible by the memory device, flip flop.

BLOCK DIAGRAM OF MULLTIPURPOSE SECURITY SYSTEM.


                                                                                        Fig. 1.4

CHAPTER TWO

LITERATURE REVIEW

ALARM SYSTEM, ORIGIN AND ITS CONCEPT

Alarm is defined as a warning call. It can also be referred to as sound or signal that gives a warning of danger, depicting emergency situations or information of various degrees.


Alarm has been in use since the time of old. It was used then to send information across from one place to another, to alert a city of oncoming danger, to warn an army of an attack from an enemy etc. But it was done by physical and mechanical means using crude devices like horn, drum, trumpet, bells, whistles, flutes, gongs, cymbals, human or animal sounds. But as the world moved from simplicity to complexity and from homogeneity to heterogeneity, these crude devices become outdated.

Due to industrial revolution and civilization, the nee to develop scientific and technologically advanced alarm systems became more compelling and imperative with scientific evolution and technological advancement highly technical and electronics alarm systems were developed. This development started with mechanical systems which are normally bulky and hefty. But with continual scientific innovations and advancement, electronics and computerized gadgets which are by far more efficient, sensitive, smaller in size were developed. Some of them are so small that an intruder in a building can not easily detect them.


Today alarm systems are used in security operations, navigation, airplane piloting and aeronautics, weather studies, information technology, Olympic games and other global competitions, military operations, defense, security of homes.

Precisely speaking, alarms are used in detecting fire, shadow, burglary incidence, power outage, unwanted intruder and emergency situations which could be unfavourable or dangerous if proper action is not taken instantly.


However, automatic and electronic alarm systems were developed as a result of continuous quest by man to understand and manipulate the forces of nature, which at the early stages of history were hostile and insecure. The need to enhance security of life and property and make life less risky and strenuous constitute one of the major reasons why man embarked on electronics and technologically automated and electronics gadgets development and production.


Alarm systems that can perform multiple functions have also been developed.

These systems are termed multi-purpose alarm systems.

Situation indicators are however, interfaced to the system for ease of detection by observers.

ELECTRONIC MULTI-PURPOSE ALARM

This system, like many other electronic systems consists of both passive and active components. It has the control circuit and the controlled circuit.

The control circuits consist of a LM 324 IC chip, and the controlled circuit consists of the sound systems and the visual indicators. Like every other electronics systems, this device requires a dc source for its operation.

Most digital circuits are designed to operate from a single line supply voltage rail of nominally +5V.


Multi-purpose alarm system is highly efficient even more than alarm systems that serve only one purpose. This is because it can be designed to give or perform multiple functions. In military operations, it can be used to warn an army about an imminent danger from enemy forces and alert them whenever there is danger in their camp. These alarm systems find application in telecommunication industries to indicate power outage so that an alternative source of power could be employed instantly, and also to detect when an unwanted signal enters the transmitters, receivers and other electronics gadgets. In homes, it can be used to alert house occupants on the incidence, burglary operation, lightening and storms, and even to alert the occupant about a visitor.  

The advantage of this type of alarm is that it can be designed from electronics chips and components, which are normally small in size, cheap, efficient and reliable. And are normally available from the nearby dealers or our local markets.

REVIEW OF THE DESIGN TECHNIQUES

This project could be analogue or digital depending on choice. But the system is dominated by IC chips and hence can be regarded as a digital system.

In analogue circuits, the input and output voltages vary over a range of values: RC circuits, amplifiers, integrators, rectifiers, op-amps, etc. This is natural when dealing with signals that are continuous (e.g audio signals) or continuously varying voltages from measuring instruments (e.g temperature reading or light detecting devices, biological or chemical probes).


However, there are instances in which the input signals is naturally discrete in form, e.g, pulses from a particle detector, or “bits of data from a switch keyboard or computer. in such cases the use of digital electronics (circuits that deal with data made of 1’s and 0’s) is natural and convenient.

Furthermore, it is often desirable to convert continuous (analogue) data to digital form and vice versa (using D/A and A/D converters), in order to perform calculations on data with a calculator or computer or to store large quantities of data as numbers. in a typical situation a microprocessor or computer might monitor signals from an experiment or industrial process, control the experimental parameters on the basis of the data obtained, and store for future use the result collected or computed while the experiment is running.


Another interesting example of the power of digital techniques is the transmission of analogue signals without degradation  by noise. an audio or video signal, for instance, picks up “noise” while being transmitted by c able or radio that cannot be removed. if instead, the signal is converted to a series of numbers representing its amplitude art successive instants of time, and these numbers are transmitted as digital signals, the analogue signal reconstruction at the receiving end (done with D/A converter) will be without error, providing the noise level on the transmission channel is not high enough to prevent accurate recognition of 1’s and 0’s. this technique known as pulse-code modulation (PCM), is particularly attractive where a signal must pass through a series of repeaters as in the case of a transcontinental telephone call, since digital regeneration at each stage guarantees noiseless transmission.


Infact, digital hardware has become so powerful that tasks that seem difficult with analogue techniques are often solved with digital methods efficiently.


However, electronic circuitry has undergone tremendous changes since the invention of a triode by Lee De Forest in 1907. In those days, the active components (like triode) and passive components (like resistors, inductors, capacitors) of the circuits were separate and distinct units connected by soldered leads.


With the invention of the transistor in 1948 by W.H Brattain and I. Bardeen, the electronics circuits became considerably reduced in size. it was due to the fact that a transistor was not only cheaper, more reliable and less power consuming but was also much smaller in size than an electron tube. To take advantage of small transit size, the passive components too were greatly reduced in size thereby making the entire circuit very small. Development of printed circuit boards (PCBs) further reduced the size of electronics equipment by eliminating bulky wiring and tie points.


In early 1960s, a\ new field of micro electronics was been primarily to meet the requirements of the military which wanted to reduce the size of its electronic equipment to approximately one-tenth of its then existing volume. this derive for extreme reduction in the size of electronic circuits has led to the development of micro electronics circuits called integrated circuits (ICs) which are so small that their actual construction is done by technicians using microscope.


An integrated circuit ids just a package electronic circuit. It is however, a complete electronic c circuit in which both the active and passive components are fabricated on an eternally tiny single chip of silicon. It ensures reduction in size, weight, cost and ensures high reliability, ease of  replacement, low power consumption, and is suitable for small-signal operation.


In the design and construction of this project, it could have been cumbersome and complete if only components had been used.

But with Boolean theorems logic tables, De Morgan theorems, Karnaugh maps, the design realization and implementation as well as the construction of this system was made easier and simpler.

The reliability of any device or system according to Engr. J. Eke, decreases as the number of joints in the device or system increase. Hence the use of IC in the project reduced the problem of short and open circuiting cost and time. 

CHAPTER THREE

DETECTION AND SWITCHING UNIT

3.1
FIRE DETECTOR

Fire detector circuit is configured using, thermostat and operational amplifier (OP. AMP). Thermistor is a temperature dependent resistor, their type are: Negative temperature co-efficient thermistor (NTC) in which the resistor decreases as temperature increases.


The second type is thermistor in which the resistance increases as temperature increases, it is known as Positive temperature co-efficient thermistor (PTC).

What s required in this fire detector circuit is to convert variation in temperature to variation in voltage to control other circuit, configuring a thermistor with a fixed resistor to form a voltage divider circuit, helps to convert variation in temperature to variation in voltage.
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 RT   V2   out                              V2 out =  RT     









 RT + R1    Vcc                   

  Feeding the varying voltage V2out to a comparator, then the output of a comparator can control other circuit connected to it.

The operational amplifier used for the comparator is----------

THE CIRCUIT DIAGRAM OF A FIRE DETECTOR 
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The voltage at pin 3 is given by Vpm 3


=   
R3        
    R3 + R2           VCC


( Vpin3 =    10        

                  10 + 1     x 6  =  5.45V

The thermistor used has a resistor of 50MΩ at room temperature, if R1 is set at 650KΩ, then the voltage at pin 2 becomes 

V pin2  =       R T

                    RT + R1      VCC


( V pin2 =  50 x 106
                     50 x 106 + 650 x 103     x 6

                            = 5.92V

At the room temperature, the output Pin 1 has negative output voltage called V-saturation voltage, since the voltage at pin 2 (inserting input) is greater than the voltage at nom-inverting input (Pin 3).

Once there is fix temperature increases the resistance of the thermistor decreases and once the resistance get to about 4.9MΩ. 

The voltage at pin 2 becomes

Vpin 2  = 4.9 x 106
               4.9 X 106 + 650  X 103    x 6 

                                                               = 5.3V

Once the voltage at pin 3 is greater than the voltage at pin 2, the output at pin 1 goes positive (i.e. goes positive saturation).

In a nutshell, the operation of the fire detector circuit is that, when temperature increases as a result of fire, the resistance of the thermistor decreases to a certain point at which the comparator will give a positive voltage indicating the present of fire.

Note: Resistor R1 is used to set the sensitivity of the fire sensor.

human shadow detector

The human shadow detector circuit works in the same principle as voltage comparator and also as the fire sensor circuit.

Both the difference is that the light dependent resistor (LDR) is used in place of thermistor.


Light dependent resistor is a resistor in which its resistance depends on light intensity. The resistance is increased as light decreases and increases as light increases.

THE HUMAN SHADOW DETECTOR CIRCUIT


+VCC
                 2K      R4       20K

            


LDR

Resistors and light dependent resistor are used to set the sensitivity of human shadow detector circuit, it is configured as a voltage divider.

Let assume that it is set to supply a voltage of 5V at Pin 2.

The voltage at pin 3 is given by


Vpin 3   =  LDR

                   LDR + R4      VCC  
If the resistance of LDR is1K at a particular lght intensity.

Vpin 3 =       1 
                  1 + 2      6       =  2V

The voltage at output pin 1 remains at –V saturation.

If eventually that a person passes and his shadow casts on LDR, its resistance abruptly increases, let say 50KΩ, then voltage at pin 3 will become


V pin 3   = 50

                                                   50 +2    6     

                                                                   = 5.7V

Since the voltage at pin 3 (5.7V) is greater than the voltage at pin 2, which is at 5V. The voltage at output pin 1 becomes +V saturation. The positive voltage indicates that the circuit has sensed a shadow.

THE HUMAN TOUCH SENSOR

The human touch sensor is constructed using 555 IC, configured as an astable multi-vibrator.

The pin out diagram of NE 555 IC.
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THE CIRCUIT DIAGRAM OF A MULTI VIBRATOR
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The frequency of operation of 555 astable multivibrator is given by

                         Y = 1.44

                                (Ra + 2Rb)C

where Ra = Rb ,       Rb = R7        and  C  = C1 
let     R6   =  4.7K

         R7    =  10K

         C1    =   22nf

Then the frequency becomes

f   =   1.44

         (4.7 x 103 + 10 x 2 x 103) x 22 x 109
f =  2.6KHZ

If a person touches the probes which connect to pin 7 and a resistor to pin 6. The circuit will be completed and the output pin 3 goes high with an oscillation of 2.6KHZ as calculated.

However, these probes will be attached to the handle of a door so that when a person touches the handle, the circuit output will be high indicating that it has sensed a touch.

THE LATCH CIRCUIT

However, since the output of these sensors might last momentary, there is a need to attach their output to a latch.

The kind of latch used here works in such a way that when it receives a signal, it will hold it and when other ones comes, it will not recognize them and will continue to hold the first signal until it is reset.

THE LATCH CIRCUIT DIAGRAM
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THE ALARM CIRCUIT

The output of the latch is connected to the alarm circuit and the display board circuit. The alarm circuit is constructed using ME 555 configured as an astable multivibrator. The frequency is set to 3KHZ so that ar will be pleasant to human hearing.
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3KHZ ALARM CIRCUIT

The frequency is given by

f = 1.44/R8 + 2R9)C2

Let R8 = 4.7K Ω


C2 = 22nf  = 0.022uf

Since f is chosen as 3000Hz

To find R9

( 3000 = 1.44


 (4.7 x 103 x 2 x R9) 22 x 10-9   
R9  = 1.44

         4.7 x 103 x 2 x 3000 x 22 x 10-9  
1.2 x 10-5R9 = 1.44 – 0.31

 R9 = 1.113  = 9.4k   = 9KΩ


1.2 x 10-5
R9 = 9KΩ

C4 is a coupling capacitor of value 4.2uf which couples the signal to the speaker.

The Display Board

To build the display board, seven segment decoder is designed to decode the input from the latch to decimal numbers.


a


b


f

                                                  g


e
c


d

The seven-segment is configured as a common cathode, and is constructed using 4 (four) LEDS in each segment, the truth table is given below.

Truth Table of The Seven-Segment Decoder

Inputs                                  Segment


               Decimals

	
	a
	b
	c
	d
	e
	f
	
	

	1
	0
	1
	1
	0
	0
	0
	0
	

	2
	1
	1
	0
	1
	1
	0
	1
	

	3
	1
	1
	1
	1
	0
	0
	1
	

	4
	0
	1
	1
	0
	0
	1
	1
	

	5
	1
	0
	1
	1
	0
	1
	1
	

	6
	1
	0
	1
	1
	1
	1
	1
	

	7
	1
	1
	1
	0
	0
	1
	0
	

	8
	1
	1
	1
	1
	1
	1
	1
	

	9
	1
	1
	1
	1
	0
	1
	1
	

	0
	1
	1
	1
	1
	1
	1
	0
	


Power Supply Unit

The power supply unit will be designed in such a way that when there is power in the mains supply and back up battery will be on charge. Once mains fails battery will then backup. This is so because the circuit is a security device and does not need power failure as target do not notify when they will come up.
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D3              +Vcc

   150k
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                                                               -
 _Vcc


  +
6v battery

                                                                                              -            

                                                                                                  +           GND (earth)

                                                                                                                                        -



6v battery

DUAL POWER SUPPLY

Led, is an indicator light, S2 is ON/OFF switch.

C4 = C5 = 3300uf/25v are used as a filter and also to provide a dual voltage of (6-0-6)v.

D2 protects the battery from being discharged when the mains fails.

CHAPTER FOUR

METHODOLOGY


In this chapter, the steps involved in the design and construction of this multipurpose alarm system are succinctly state.


In this project, the objective here is to develop the ability to design and produce a locally made multi-purpose alarm system, which will stimulate the interest for acquisition of indigenous technology.

4.1
OBTAINING PROJECT TOPIC AND SPECIFICATION

The first step is to obtain the project topic and specification from the adviser and researchers.


The project specifications are:

To design a multi-purpose alarm system capable of detecting shadow, fire and burglar in a living house. The monitoring lines should be restricted to one line to shadow, one line to fire and one line to burglar.

The output should be audio sound amplified above the background sound and situation indicators.

The sensors here are made from the op – amp (comparator) by using thermistor, photo resistor to sense variation in heat and resistance which produces equal variation in voltage as indicated by the comparator.

Burglar actually is dictated by the astable multibvibrator arrangement.

4.2
 CHOOSING A SUITABLE CIRCUIT

In this step we developed a block diagram block by block through the realizations of suitable circuitry. 

The model of the block diagram is as shown in figure 1.4. During the course of this project, several books, past project reports were consulted. The complete circuit was then realize block by block.

4.3 SELECTING COMPONENR VALUES

Components that make up the suitable circuitry were selected based on availability, cost and complexity. However, there are some options in choosing component values and the calculations if the component values.

From each unit of the block diagram is shown in chapter five of this report. The models of each block was also carried out some modifications made to suit the desired purpose.

CIRCUIT ANALYSIS

This multi-purpose alarm system design didn’t follow the usual backward integration i.e. starting from the output and developing the circuit backwards usually used in the transistorized circuit design.


However, it can best be described starting with the detection circuit incorporating comparators and astable multivibrator (oscillator) circuit.  The frequency so generated when triggered with the bits pattern when the sensor is triggered by the presence of burglar, smoke or shadow that scatters light rays that falls on the surface of the photoelectric cell to reduce its resistance.


The coded data (selected frequency) corresponds to qualifier bits pattern from the encoder which represents the outlet obstructed by the intruder, shadow or smoke.

The signal energizes the speaker to alert the house occupants of the impending danger.


The situation indicator alerts the house occupants by the danger line showing either room one or two etc for the occupants to take appropriate action and avoid confusion.


The details of the design and steps taken in realizing the projects are treated in the subsequent chapters. It is worthy of note that this design is highly dominated by IC chips because of its prominent role in easier fabrication and realization of circuits.

These IC chips are 555 timer, LM 3324 with few interfacing active and passive components like LDR, LED, transistors, resistors, capacitors.

All these components are linked together with connecting wires and soldered on a 24 by 10cm Vero board.

Hence the circuit is a digital logic circuit.

CONSTRUCTION AND TESTING

Before embarking on construction of the realized circuit, a market survey was carried out to find out if the components and chips needed are available in the market. I however went to my project supervisor from time to time for correction and guidance. The construction was done on a 24 by 10cm Vero board. The components and chips are linked together with wires, soldered together and packaged with a wooden cover.

Tests for continuity, open circuit and short circuit faults were then carried out. This step is known as troubleshooting.

This is followed b corrections and adjustments if necessary and then the caliber ration was lastly carried out.

CHAPTER FIVE

DESIGN ANALYSIS

FREQUENCY GENERATION

THE 555 TIMER: This unit comprises of the 555 timer unit.

The available, cheap and versatile IC unit that can be used to build clock circuits is the 555 timer unit. It is a monolithic timing circuit, a highly stable controller capable of producing accurate oscillations.


A simplified equivalent act for the 555 timer internal configuration is shown in fig 5.0.

Internally it has five basic parts.

Lower comparator

Upper comparator

Internal flip flop

Discharge transistor

Output driver.
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          INTERNAL CIRCUIT OF 55 TIMER IC

Fig. 5.1

The lower comparator compares the voltage on its input (pin 2) with ⅓Vcc.

Vcc can be any voltage from 4.5 to 18v. If the voltage on pin 2 is less than ⅓Vcc the lower comparator produces a low output voltage which CLEARS the flip flop.


The upper comparator compares the voltage on its input (pin 6) with 2/3Vcc.

It SETS the F.F Pin 5 of the timer can be  used to control or change the threshold voltage of the upper comparator.

Normally, this feature is not used and pin 5 is connected to ground thorough a 0.01uf capacitor.


If the internal F.F is SET, it saturates the discharge transistor and also causes the o/p driver to produce a “1” output.

Conversely, if FF is CLEARed, the discharge transistor is cut off and the o/p driver produces a “0” output.


For astable operation as an oscillator, the free   running frequency and the duty cycle are both accurately controlled with two resistors and a capacitor.


CLOCK GENERATION


In this oscillatory circuit, a multivibrator has no stable state, it oscillates between SET and RESET states at a fixed frequency. The circuit provides a clock signal for use in operating digital circuits.


555 timer IC used in this project for clock generation is used on stability purposes and availability. As an astable circuit, it is configured as shown in fig 5.2.

If pin2 and pin6 are connected to the capacitor, it will trigger itself and free run as a multivibrator.


The external capacitor charges towards Vcc through RA and R B when the capacitor voltage reaches 2/3Vcc, the capacitor  discharge towards ground through R B only.

When the capacitor voltage becomes as low as 1/3Vcc, it starts to charge again. This process continues indefinitely resulting in an oscillation.


Hen e in this mode of operation, the capacitor only charges and discharges between 1/3Vcc and 2/3Vcc. As in the triggered mode, the charge discharge times and frequency are independent of the supply voltage. From the above expression, the output   wave form, which is shown in fig 5.2 (b) has time period expressed thus: 

T(high) = Tn = 0.693 (RA + RB)C

T (low) = Tn = 0.693RBC

F = 1                = 1

       T                  Tn + TL 

= 1

   0.693(RA + RB )C + 0.693 RB C

F  =    1.44


(RA  + 2 RB )C
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Fig. 5.2 (a)

ASTABLE MULTIVIBRATOR CIRCUIT USING 555 TIMER



Fig 5.2 (b)

OUTPUT WAVEFORM OF 555 TIMER OSCILLATOR

5.3
AMPLIFICATION STAGE


In order to utilize the transistor as an amplifier in the common emitter connection, the base-emitter junction is forward biased and a load resistor is connected in the collector load. The signal source is connected in series with the base current which causes a change in the collector current. This term gives the alternating component of voltages across the load resistor.

THE OPERATION OF A TRANSISTOR

From the circuit shown in fig. 5.3.1 and 5.3.2 for basic common emitter circuit and construction of load line respectively. The Vcc is a fixed alternating voltage obtained form a power supply. Rt and RB are resistors connected in series with the base and collector respectively. The voltage VBB controls IB , which in turn controls IC and the output voltage VCE .

A charge in the magnitude of any of these directional quantities is known as a signal.


This circuit is the basis of many practical applications of transistors which fall into two main classes. These involve large and small signals respectively, both of which depend closely on the physical principles of the transistor.
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LOAD LINE CONSTRUCTION

In NPN transistor shown above both IB and IC are +ve. Since they are due to negative changes leaving their respective electrodes.

Then applying Kirchorffs laws to the base circuit in fig above.

VBB  = IBRB + VBE

or IB  = (VBB  - VBE ) / RB ……………….(1)

If VBB  is a direct voltage which can be varied, IB c an be set at an desired value which can be predicted by taking VB = 0.7 for a silicon transistor. Now IB is associated with IC and VCE through the common-emitter output characteristics, but the actual value of collector current and voltage obtained will also depend on the load resistance RL .


This may be incorporated with the characteristics by means of a load line whose equation is obtained by applying Kirchoff’s laws to the collector circuit. This gives

VCC  = VCE  + ICRL 
IC   =  1   VCE    +   VCC    --------------------------------- (2)

                 RL                 RL

If IC is measured along the y – axis and VCE  along the x-axis, equation 1 represents a straight line across the characteristics having a slope of – 1/ RL which is load line. It cuts the current axis where VCE  = 0 and IC = 0 and VCC  = VCE  . 
The operating values of IC and VCE   are obtained where the load-line cuts the characteristics corresponding t6 a given values of IB . This occurs at the quiescent point Q, so called because it refers to direct values without any alternating signals superimposed on them.

SWITCHING OPERATION OF A TRANSISTOR

The input signal voltage Vs, commonly has a rectangular or pulsed wave form, the transistor may be considered to act as a switch.

When Vs is made sufficiently positive for IB to be large enough to take the transistor into saturation where the resulting values of VCE  is VCE  Sat.


This is normally much less than VCC  so that the switching is closed with the transistor conducting heavily. When Vs has reached its maximum negative value, IB  is reduce to zero and may be reversed if Vs is large enough. IC is then reduced to a leakage current which will be ICEO  when IB  = 0 and can go down to ICBO  when IB is revered, which will occur when both functions have  become reverse biased. The switch is now open with the  transistor cut off.


In this switching operation shown I the transistor amplifier arrangement with signal in fig. 5.3.2, the active region is rapidly transverse between the ‘ON’ and ‘OFF’ conditions. The time taken to change from one of these steady states to the other is of vital importance in many high speed switching applications, such as the logic circuits in a digital system. This switching time is controlled by the rate at which the excess charge in the base can be established and dispersed. 
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Fig. 5.3.2

TRANSISTOR AMPLIFIER ARRANGEMENT WITH SIGNAL SYMBOL

TRANSISTOR BIASING

This section establishes the quiescent point of a transistor amplifier in the active region of the characteristics. The operating point shifts with changes in temperature T because the transistor parameters (hFE ,  ICO &  VBE) are functions of temperature.


To establish an operating point in this region, it is necessary to provide appropriate direct potentials and currents using external sources.

Once an operating point Q, is established, such as the one shown in fig. 5.3.1, time varying excursions for the input signal (base current) should cause an o/p signal (collector voltage or collector current) of the same waveform.

The known  quantities in the cct are

RL  = 8ohms

VCC   =  +6v

hfE   =  50 to 250

From IC   = 1   VCE  +  VCC  ----------------(3)

                  RL                 RL                     

Where VCE  = VCE  Sat and VCE  Sat = VCC
These conditions are obtainable when the transistor conducts heavily and operates as a switch.

Therefore, IC  = VCC / RL  from (3)




=   5/8  = 0.625A

This value is within the range of the transistor collector current given in the manufacturers data book as IC  = 1 amperes

Now hFE  =  IC / IB 

For max hFE  = 250, IB  is at min. Hence the sound is not loud enough to justify the purpose of the project.

( 250  = 0.625/ IB  from (4)

IB = 0.625/ 250   =  2.5mA

CHAPTER SIX

TEST, DEMONSTARTION AND PACKAGING

6.1
TEST ANALYSIS


The tests carried out in the course of this project involved the use of multimeter, testers, test LED and visual or physical inspection. The initial tests done were the function tests which involved the testing of each sequence, block or unit as they are constructed using multimeter.

After all the circuit have been assembled, a final test was also carried out, the faults observed were traced and corrected by troubleshooting the circuit.



Most of the testing exercises carried out in this project were restricted to the use of digital multimeter and a test LED due to non availability of oscilloscope within my reach. 

The test exercise carried out are enumerated and explained below:

VOLTAGE T EST


The output of the power supply was cross checked with the multimeter to confirm the 5v before the system was powered with it. The supply line to all ICs was also checked and confirmed.

CONTINUITY TEST


This is the first test carried out after construction and the circuit confirmed in other.

CLOCK TEST


The output of the clock generator IC was checked with a test LED and was found to be in order.

DEMONSTARTION


After the tests, corrections and adjustments had been completed, the system was then powered and operated in order to demonstrate how it operates and works.

This is done before packaging.

PACKAGING

The system so constructed can be packaged in various ways depending on the design, choice of individuals. Metals or woods can be utilized but here, wood was used purely based on availability of material and construction. All the necessary interfacing holes for the display units, power supply and sensors were provided and the loud speaker suitably mounted to ensure that the sound is not suppressed.


The size and the weight of the system was then done by writing the names of the indicators, sensors and power supply points on the wooden box.





display Board



Fig. 6.1

ISOMETRIC DIAGRAM OF A PACKED MULTI-PURPOSE ALARM SYSTEM WITH DISPLAY BOARD

CONSTRUCTION

TOOLS AND MATERIALS

The following tools and materials were used in the project construct.

Soldering iron (60w) and lead: These were used in making neat and good joints.

Sucker: Used for   removing bad joints.

Connecting wire: Used for interconnection of components and integrated circuits.

Bread board and Vero board: The whole circuit is soldered on a 10 by 24cm Vero board.

A pair pf pliers, cutters, table knife and razor. These were used for cutting wires and excess portion of the components like the resistor, transistor and capacitor terminals.

Measuring tape, rulers for measurement and calibration.

IC SOCKETS

These prevent direct soldering of the delicate ICs and so also facilitate easy replacement of damaged IC without the need of soldering.

6.2.3
CONSTRUCTION AIDS

DC power supply unit: The logic system required a dc voltage source. Hence dc power unit was used.

Multimeters: At times soldering might be faulty resulting to bridging of some components which in turn leads to open and closed circuiting. The multimeters was used for detecting both open and short circuit faults. It was also used for measuring current faults. It was also used for measuring current and voltage levels on various stages of the system.

Oscilloscope: Used for verifying the signal behaviour and the wave form of signal in the system blocks or units.

PROCEDURE

The first step taken in the construction was to develop the system wiring diagram of each block.


Since the construction was carried pout block by block, this diagram indicated the IC pin-to-pin, IC pin-to-pin component, IC pin-to-Vcc, IC pin-to-ground, component-to-Vcc, component-to-ground and component-to-component interconnections. This was to facilitate wiring and continuity tests.


The second step was the assembling of each segments have been wired and interfaced a prototype test was carried out.

Having confirmed that the designed circuit is accurate, the components were dismantled from the breadboard for permanent assembling on a Vero board.

Permanent Assembling: Before the soldering of the components on the Vero board, the layout of the components and IC sockets were mapped out on graph sheet in accordance with the spaces they can occupy on the Vero board, and in line with their connection on the circuit diagram. The components were placed in such a way that less wire crossovers were obtained on the Vero board.


Then, soldering of the components on the Vero boards is done as they appear on the Vero board layout. A 60w soldering iron and an easy melting soldering lead were used to ensure neat and good joints.

6.2.5
PRECAUTIONS
Excessive or prolonged heat application was avoided especially when soldering transistors which are very sensitive to heat.

Components movement after soldering was avoided to avoid c crystallization and partial contacts.

The working area and the soldering iron were kept clean and neat in order to obtain good soldering.

CHAPTER SEVEN

CONCLUSION AND RECOMMENDATIOS


This project, multi-purpose alarm system with situation indicators was designed and constructed with electronics components and IC units that are available from our local dealers. The components and IC units used are based on availability, cost and sensitivity.


In the course of this design and construction, so many difficulties and challenges were encountered. But with determination, perseverance and the help of the project adviser and colleagues in the same course, the problems were surmounted.

The project really opened my eyes to the practical reality of the course.

Because a lot of experiences, which can not be stated here for want of apace were gathered.


However, the frequency of operation of the system ranges from:

fire disasters, burglary, car snatching and so many other unfortunate occurrences are on the increase today.

So many lives and properties worth millions of naira have been lost to fire incidence and burglary operations by the men of the under world,. Some of these incidences could have b en curtailed if adequate measures were taken on time but because of the inability of the people concerned to have a fore knowledge or warning of the occurrence, they are always taken unawares and the result is normally very fatal.

I want to recommend that our local Engineers and Technologists who can build these alarms be encouraged and sponsored so that more of this device could be available to all and sundry in order to develop more interest in the practical aspect of their courses for it pays for our Engineers to be able to design and construct effectively. This on the long run will boost our economy, technology and social wellbeing.
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