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ABSTRACT 

This Project is about Alarm System, their structures, function, types, devolopment,
" ... and situation importance of alarms in our daily lives.

The desigation and structures of this project is divided into two catogory. These are
Alarm and Siren. However siren can be modifed by use of Raid Alarms, Pnematic
Alarms, and Elecronic Alarms.

The main aim and object of this Project is to research and provide information about
princibles and tecnological improvınents of alarm system and being frequented my
wonders and interest about alarms system. And have realised the place of alarm system
and siren in our daily life. Such as keeping our assets in safe and taking ourselves in
safe.

On the other hand the iner structure of a general alarm system such as wailing alarm
system there are three main elements consisting ;transistor, 555 timer, some necessary
resistors and capacitors.

Finally the project is finished and designed a wailing alarm system sample
circuit.Then have constructed this sample circuit to the project board after that I have
added a 8 ohms 3 watts speaker and put all these circuit project and speaker into the
project box. At last I used an open/closed switch in order to open and close the
alarmı circuit).

As a result of collection and putting in order these researchment information details
and sample circuit project, have prepared and finalised this project. However have
given and mentioned the necessary information about the project such as structure and
functions of the elements that we use in the circuit, the alarm system types.
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rview

Definition of a siren
Parts components and design of a siren
Types of sirens

- Importance of sirens
How to prevent failure

'\\'hat is a siren? 
O A siren is an acoustic device producing a loud often wailing sound as a signal or

wanııng.

Parts of a siren 
O The sirens are composed of:

- a battery
capacitors
resistors

- switches
a chip,
transistors

- and a speaker.

Basically the heart of the siren is the chip integrated on the circuit.
Some signal is then send as an input which activate the output indicator letting it know
there is some type of output

how does a siren works? 

O When the switch is closed, the siren continuously cycles through a complete
high low oscillation pattern and activates the output indicator.

O The Output Indicator is a sensor that lights up when it senses the siren sending
out a signal to the speaker which produces sound.

Closing the switch will send some signal to output producing sound 
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Types of sirens 

O Air Raid Siren
- Sirens on emergency service vehicles: Ambulances, police cars, fire

engines.
O Pneumatic sirens

- Protecting vehicles passing or turning though an intersection
O Electronic sirens

- Clearing traffic in front of vehicles

Why is Siren important? 

O Security
- Buildings,
- Automobiles
- Homes

O Natural disasters
- Earth quake
- Tomados
- Tsunamis

O Emergencies
- Ambulance

Police
- Fire fighter
- War

O Detects if there is failure on equipments
- Airplanes: awareness such as flight attitude, altitude, speed, system

performance, and monitoring of offensive and defensive weapons
system.

How to prevent a siren from failure? 

O Have a back up system that feed the power outage
O Good maintenance
O Drills
O Protect signal against unauthorized intrusion

Using an on-off key switch lock
- Using a small reset switch
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m and Statement 

· ıs one of the physical attributes of the environment for which human beings as

••s animals have developed a special sense. As with the sense of vision and smell

perceive vibration in the air around us. The sound is amplified anatomically and

logically to allow us to know things around us and learn how to recognize them

ediately. Sound can be defined as the series ofpressure changes which are almost

·ays present in any fluid in nature. The same way a sirens produce different type of

sounds when something is intended to be communicated, depending in the organization

trying to inform or to call people's attention letting them know there is an emergency.

1.2 What is a siren? 

A siren is an acoustic device producing a loud often wailing sound as a signal or

warning. Sirens are composed of batteries, capacitors, resistors, switches, chips,

transistors and speakers.

1.3 Types of sirens: 

Air Raid Siren or the sirens on emergency service vehicles: Ambulances, police cars,

fire engines.

Pneumatic siren: a free aero phone and consist of a rotating disk with holes in it, called

rotor. The material between the holes interrupts a flow air from fixed holes on the
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f the unit or stator. As holes in the rotating disk alternately prevent and allow

· it alternates compressed and rarefied air pressure (sound). These sirens can

arge amounts of energy.

nic siren: incorporates circuits such as, oscillators, modulators, and amplifiers to

thesize a selected siren tone (wail, saw tooth, bell ring or beebaw) and is played

ugh external speakers. Electronic sirens are better for clearing traffic in front of

·- .... icles, while pneumatic sirens are better at protecting vehicles passing or turning

though an intersection.

1.4 Why a siren is important? 

It detects if there is failure in equipments, It saves live letting people know there is a

fire, or a natural disaster, such as earth quake, tornado, war alerting and is also used for

security in buildings, automobiles. Siren and its direct predecessors stem from music

systems that developed in the process music compositions. Sirens were first used for

Musical Application by the French composer Edgard Varese, called the father of the

electronic music for his contribution to advances in technology in today's music.

He led the new way of making music by taking traditional instruments in combination

with sirens. Varese prepared for a career as an engineer by studying mathematics and

science. He studied the notebooks of da Vinci. Pulled towards music, he used his

learned scientific principles to study the science of sound. Today, siren is written for

the Visual Works Smalltalk system, and is still in-progress, but already supports MIDI

I/O as well as sound synthesis and sound file processing. There is even a software

called MODE ( Musical Object Development Environment) using thee siren system for
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- 
e ofmusic and sound composition, processing, performing and analysis

.5 "nat produces the different sounds in sirens? 

acuteness of hearing come the need to compensate for these wide variations and

-~ a need to make some sense of the many vibrations. That is how the difference

·eensound, noise and signal come to be important

1.5.1 How does a siren work? 

_-\ siren uses a perforated disk or drum to alternately block and unblock a stream of air.

The classic siren has a spinning disk with a pattern of holes around its periphery. This

disk is spun in front of a jet of air, producing pressure pulses that we hear as sound. A

more modern siren has a spinning centrifugal fan that propels air radially outward

through a pattern of holes in a drum around the fan. This centrifugal siren is much

louder than the disc siren because the centrifugal system pushes large pulses of air

through many openings at once, whereas the disc siren only has one pulsed source of

aır.

After all components are put together there is some signal send as an input which

activate the output indicator letting it know there is some type of output.

5 



"'' "nat does the Output Indicator do? 

Output Indicator is a sensor that lights up when it senses the siren sending out a

to the speaker. This provides a quick and easy diagnostic feature to help solve

lems between a siren, speaker, and speaker wiring.

nen sirens are used for security: every security system must include a security

ntroller, a DC battery pack, battery connectors, horn siren, wire nuts, cable ties, quick

splices, door contact switches, spacers, tie mounts, L-brackets, Some Sirens also consist

of a DIP Switch programmability and Face Programmability with User Lock-Out. DIP

switch programmability is an improved method for selecting how a unit will function

over traditional jumpers. A DIP switch allows the installer to easily tum on or off select

functions to semi-customize the unit for the desired environment. Face programmability

with User Lock-out allows the installer to completely customize the unit for their

specific needs through a push of the buttons and then they can lockout users from re­

programming in the field.

installation instructions, and warning label. Signal siren must also be protected from

unauthorized use by using either an on-off key switch lock, or a small reset switch. The

on-off key switch lock (which is drilled into the protected equipment) is simply turned

off before the protected service door is opened, and then turned back on when the

machine has been serviced.
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1.6 How do we prevent siren failure?

One way to approach this problem is to have some sort of back-up system like the one

or places that lack a developed communication infrastructure. Siren failure is likely to

caused by power outages, damage to the siren itself duıing an earthquake or

problems with the mechanism that have gone unnoticed.

1.7 Importance of different types of siren alarms

An option in deciding what type of siren signals to use is to make sirens give several

different levels of warning through the use of different colored flashing lights and/or

different sounding alarms. This, however, greatly increases the probability that people

will be confused and not know to evacuate when they need to. Even if people are taught

the differences between the alarms, differences in sounds can easily be confused or

forgotten. Also, even if people could always distinguish between different warnings,

having the sirens go off in the case of tsunami advisories in addition to warnings will

make people more accustomed to hearing them, fostering complacency. This effect is

similar to that ofhaving too many false alarms; it is like. Considering, that if just one

type of siren is activated in the case of a warning (when evacuation is necessary), as

soon as people hear the siren, there will be no ambiguity as to its meaning. For this

situation it is important to have some back-up way to quickly get out the warning

depending on what resources are available and on local customs.
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Chapter 2

Components of Siren Systems:

The sirens are composed of:

• capacitors
• resistors
• transistors
• timer
• and a speaker.
• switches

Basically the heart of the siren is the chip integrated on the circuit.
Some signal is then send as an input which activate the output indicator letting it know
there is some type of output .

2.1 The Capacitor

The diagram below shows two metal conducting plates, close enough to react. If electric
charge Q is applied to one conductor, -Q appears on the other. When two conductors are
oppositely charged there is a force of attraction between them. The area in which this
force can be detected is known as the electric field. The pattern of the field can be seen
via its lines of electric flux through the medium between the conductors, such as in the
diagram.

figure 2.1 (a) Metal conducting plates

The two metal plates in the diagram form a capacitor. The capacitor consists of an
insulating material known as a dielectric, sandwiched between two electrodes. The
electrodes usually consist of metal plates. A capacitor is a device that facilitates the
establishment of electric flux. Another way of stating this is that it is a device that has a

8



for storing charge. The lines of electric flux are in fact directly proportional to
harge. The amount of electric flux set up or the amount of charge stored depends
e size of the electrodes, the properties of the dielectric and the applied voltage to
evice. The capacitance is therefore defined as C

A C = &- d farads

A is the area of the plates, d is the separation between them and s is a property of the
· lectric known as the permittivity. It is analogous to the conductivity of a conductor.

Capacitance, C, is measured in farads.

The presence of charge gives rise to a voltage V across the capacitor.

Q=CV

~ voltage across the capacitor is linearly proportional to the charge on its plates.
Therefore the capacitance of a device can also be defined as follows:

C
Q
V farads

The farad is the capacitance of a capacitor between whose electrodes there is a potential
difference of one volt when the charge of the capacitor is one coulomb.

If we differentiate Q = CV, we get the following

dQ/dt = C dV/dt
=>

i=CdV/dt

The rate at which the charge on the capacitor increases is equal to the current flowing
into the capacitance. A capacitor in a DC circuit will have no current flowing through it
and therefore behave like an open circuit.

In texts the ideal capacitor is sometimes referred to. The ideal capacitor retains the
stored charge once the source that was used to charge the capacitor is removed. In
reality the charge from a capacitor will leak once the source is removed.

2.1.1 Energy in the Capacitor

As stated already the capacitor stores energy. We can derive an expression for the
energy stored in the capacitor. Suppose a capacitor is initially uncharged.

At t=O, v(t) is applied. Recall the expression for power (introduced during a tutorial)
p(t) = v(t)i(t)

9



E J, p(t)dt s:v(t)i(t)dt

E f t dv
0 

vC dtdt

E f t 1 d 
2-C -(v )

o 2 d t

1 2 1 E = 2C[v(t)]
- 2C[v(t

o)] 2
1 
2C[v(t)]2

2.1.2 Capacitors in Series and Parallel

Consider two capacitors in series as shown. The symbol for a capacitor is two parallel
lines.

a b 

v(t)

C

figure 2.1 (b) capacitor in series

Using KVL and summing around the loop:

and
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itler two capacitors in parallel. The effect of placing them in parallel is to
effectively increase the area of the plates and thus the overall capacitance.

a 

•(<)\ .İ,
Cı T c ,

b 
figure 2.1 (c) capacitor in parallel

QI = CIV ,Q2 = C2V
b U t Q total = Q I + Q 2

=> Q to ta I = C I V + C 2 V 

=V(C1+C2)

Thus the effective capacitance is the sum of the total capacitance.

2.1.3 The Inductor

When a current flows through a conductor a force acts at right angles to the direction of
flow. The area in which this force can be detected is known as a magnetic field. The
magnetic flux is a measure of the total number of lines of force associated with the
magnetic field. These lines always form closed loops. The flux is proportional to the
current. To concentrate the magnetic flux in a small area a wire in the shape of a loop or
a coil is used. If this flux changes it is possible to induce a potential difference in the
coil. Therefore if a varying current flows through a coil a potential difference is induced
across that coil. This has the effect of storing the magnetic energy in the coil and the
arrangement is known as an inductor. The diagram below shows an inductor.

11



Magnetic
lines

Iron

inductor

figure 2.1 (d) shows an inductor

· - known as the inductance of the coil and is measured in henrys. A circuit has an
uctance of one henry if an e.m.f. of one volt is induced in that circuit when the
ent flowing through it varies uniformly at the rate of one ampere per second.

e inductance of the circuit depends on the magnitude of the current flowing through
the number oftums in the coil and the amount ofmagnetic flux lines, <D, set up by the

coil.
N <D = Li henry-amperes

~<D and i being the linkage and the current at any instant when the current is varying. It
is in alternating circuits that inductors have their chief uses.

The coil may be wound around an iron core. The p.d. across the coil is related to the rate
of change of the current by the following formula:

V ab = L 
di
~ volts

The inductor behaves much like a capacitor with the roles of current and voltage
reversed. If the current through an inductor is constant, then the voltage across the
inductor is zero.

The current flowing in an inductor is given by:

1 f ıi(t) = - v(t)dtL o

Energy in the Inductor
As in the case of a capacitor an expression can be derived for the energy stored.

12



I: p(t)dt f :v(t)i(t)dt

f I di
0

L dt i(t)dt

1 2 L i2

e Inductor in Series & Parallel
nsider two inductors in series. The symbol for an inductor is a curly symbol as
wn in the diagram.

a Lı b 

L EQ L 1 + L 2 

figure 2.l(e) inductor in series

umming around the loop using KVL we get:

The effective inductance of inductors in series is given by the sum of the inductances.
Consider now two inductors in parallel.
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o-- J l 1L EQ =
~ Lı r L 2 _l_ + _1

L ı L2 I• •o

figure 2.l(f) inductor in parallel

The potential difference across each inductor is the same as they are connected to the
same nodes. The current in each branch is different.

Lı
d i l

L ı
d i 2

V ab - - --
d t d t

b u t l total - l I + l 2

d i to tal d i d l 2I +-
d t d t d t

V ab + V ab

L, L ı

V ,b ( 
L ı L 2 )

L ı + L z

This is maybe intuitively clear as inductance is related to the current and the current
through each inductor is now smaller as it has split into many branches.
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Transistor

e transistor is the most important example of an active element. It is a device that

amplify and produce an output signal with more power than the input signal. The

additional power comes from an external source i.e. the power supply.

The transistor is the essential ingredient of every electronic circuit: amplifiers,

oscillators and computers. Integrated circuits (ICs), which have replaced circuits

onstructed from individual, discrete transistors, are themselves arrays of transistors

and other components built as a single chip of semiconductor material.

A transistor is a 3-temıinal device (Fig.1) available in 2 kinds: npn and pnp transistors.

T0-5
T0-18

npn 

~~ 
B C T0-92

figure 2.2 (a) Transistor symbols and transistor packages.

The terminals are called: collector (C), base (B) and emitter (E). Voltage at a transistor

terminal (relative to ground) is indicated by a single subscript, Vc is the collector

voltage, for

instance. Voltage between 2 terminals is indicated by a double subscript: VBE is base-to­

emitter drop. If the same letter is doubled, it means power supply voltage: Vcc

(positive) is power supply voltage associated with the collector and VEE (negative) is

power supply voltage associated with the emitter.
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figure 2.2 (b) Direction of currents flow npn and pnp transistors.

operties of npn transistors are:

The collector is more positive that the emitter.

The B-E and the B-C circuits behave like diodes (Fig.2): one of them is conducting and

the other is polarized in the opposite direction.

Any transistor has maximum values of current and voltage, which can be applied without

damage and costing the price of a new transistor (for instance, for general-purpose

transistors le=200-500 mA, VCE=20-40V).

When 1-3 are obeyed, le is (roughly) proportional to lB as follows: le=hFElB=~lB. The

current gain hFE, also called beta, is typically about ~=100. Both le and 18 flow to the

emitter.
_ •ote: the collector current le does not flow forwards the B-C diode - it has reverse

polarity. Do not think of the collector current as diode conduction. This is just

"transistor action".
From the property 4 results: a small current flowing into the base controls a much larger

(approximately 100 times larger) current flowing into the collector.

Note the result of property 2: the base is more positive than the emitter because of the forward

diode drop, which is equal to about 0.6-0.8 V. An operating transistor has VB=VE+VBE,

VBE=0.6-0.8.
When pnp transistor is considered, just reverse polarities normally given for npn transistor.

Also characteristics are the same and the only difference is that direction of currents and

voltages are opposed.

2.2.1 Typical, basic characteristics
U-l transistor characteristics are shown in Fig. 2a and Fig.2b. The characteristics show the

following properties:
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