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CHAPTER ONE

B4 INTRODUCTION
.4 Background to the Project

The ambulance emergency services today, in some ways, are ke wulitary farce
that ave orgavized and discipline. They are an official organization smpowersd 1o saves
fves through first aid tremlment before patients are being tsken to the hospial
Effectiveness in carrying oul these indispensable responsibilities will regpare some hasho
amenities such 95 an ambulance vehicle with 4 siren. The siven sttached 1o the ambulance
i g very vital equipment to alert the public indicating an gmergency stuation therehy

ratlic fo pet 1o the noaring bosplial Tor medical sttention Sirens alss alert

o
P
&
24
i
s

e
o

vigtuns of aovidents the arrival of medical help coming o their aid which could be o
tifeline to victims on the verge of losing all hope

This project consigt of electronic componens such 85 one of the Bamily of 1
which is the 558 timer, 2 stop down transformer, capaciiors, resistors, diode {AC supply
rectifiers), ipht smitting diodes (LED) and an output ransducers {udspeaker} which are
assembled and interconnectud to generate and osctilating signal,

This electronic project wies 535 tmuars o generate 8 sound similar to amdance
siwen. The prinviple of ity operation involves the conpection of the 559 timey in n astable
mudttvibration mode which involves the output of the first I fed imin the gt of the

other I through a reasonable valued resisior




1.2 Buscovery of the Projest

The 555 tmer miegrated cuonit 8 one of the commonest and readily available 1C
that has differest kinds of applications such g5 pulse generation, precise timing,
sequential timing, timing defoy generstion and pulse width modulation (PWMYL It fas
very wide application which cau be found in ghmost all dlectronic ctrouits,

Hs charactenstics to generate signal which were cmaed o pass through
spproprisie slectrome ciwowl conapartmen (o obtain the desired wave than produse siren
effect make it interssting to study. The 355 tmer with just s few components can be used
ter butld many cirouts st all of thens involve timing. Biren is o device that makes 2 loud
sound 83 a signal or warning, The needs for siren are highly required at this present
zengration to enhance the security level in an eavironment. B s therefore requited ©
design a police stren from cheap and available electronic components.

Designing a siron thus, mvolves g study belween s need 1o customize the sound
and the pecsssity of providing appropriats signals

The notse siven is almost continuous which makes evervbody to understand why
and how i is made or dowe. Manufavturers of siren have made it louder, more penetrating
and more painhul o pnore. B s therefore requived 0 study and design using Jess

cemuponent provided the desired sound 1 more pensirating and reasonable

1.3 Sigeificance of the Preject
Everybody responds 1o all kinds of smergency calls regardiess of the ngture with
swens. The mam function of 2 siren thus, nvolves 2 study between the needs o

customze sounds and the necessity of producing approprigte warning signal

=3




An ambulance siren in uself slens the pubbic of the arvival of a0 awbulance not 1o
se confused with a police siven or 3 fire bngade siren. Siren attached 1o 2 velucle n
sasential to alort other vehicles 1w cases of enggency. B also mskes vehicles posiion
neticeable io onsoming motorists and pesdesirians and creates room in tenms of raffic,
Sirens are nob ondy used by ambulanves but also other persounet such as pobes, fire
brigade and others The design of an ambulance siven i undertaken beause of the cheap

glectromie components and avaiable materials o present similar sounds and signals,

i.4 Ads and Objectives
The aims of ths propect wre
o Toshow the apphication of 555 tinwer 10
»  Fooshow how the 355 vmer 10 can be used to prodduce tones umilar to that of an
ambulance siren
= 1o show how an ambulapce siren can be designed from available and cheap

compones o reduce the oost and work effectively and efficiently.

1.5 Justification of the Project

Sirens are very usefnl especially in the developed countris where # 15 being folly
utifized begause i gives warning and indivates the level of security i an envivonment,
aleris the punersl public by cotching thelr atentions The sirens are not only used by
ambnsdances but also by sovae organizations boled below:

2 Traflic Emegency Patrol

»  Dmmigration Service Vebicles,




«  Red Uross YVebicles. {Used for uryent blood deliveries)

& Cusiom Servics Yehicles

»  Mine Resoue YVehicles,

#  Operational Fire Brigade Yehicles
Buens attached o any one of these enwergency vebicles may emit one or more of the
powing swen sounds:

w  Anaiternsting heshaw sound.

w A onninuous wailing sound.

® A uigent, repeated whooping sound.

Drivers of emergency service vehicles often select different sirsn sounds o sup
prevaiting traffic situstions The ftting of wrens is s sily prohibited on vebicles

oiher than emergency vohicles specificd above




CHAPTER TWO

248 LITERATURE BREVIEW

The wegntion of ambulanie siren relstes in senersl to 3 means and 3 method of
alerting the public of an emergency situation present by producing an audible sound as a
signal of warning,

Some time beforg 1799 the frgt siren was iovented by the Seottish matural
phifosopher {(physicist) called Jobhn Robinson Robison's sirens were used us musical]
mstruments, 4 consisied of a sioponck that opened and closed » preussatic tube The
stopoock was apparently driven by the rotation of & wheel In 1819, an improved siren
was wvented and mamed by Boron Chardes Capniard de s tour De ls towr’s siren
consistud of two perforated disks that were mounted cowxially st the outlet of & posumatic
tube. Une disk was stationary, while the other disk rotated. The rotating disk perindically
mterrupted the How of air fom the fixed disk, producing s fone.

The first sound of siren was publicly heard during the World War 11 on 3
September, 1939, Before the Second World War, the siren has besn used as a way of
sunnmoming voluntesrs o meeting. Somotimes. » bell is placed or mounted gt the top oo
fire station or in the belfry of a Jocal church 1o notify or indicate BRY CIRCTEERCY evenis,

As electrictty became avatlable, the first sirens were manufactared. Twe early
manuiaciuress of sirens were Pederal Signal Cooperation and Sterling Siren. Both stasted
manufactured fired siven around 1900 to 1905 These fire sirens were mounted near
severnment buildings, on top of the il structures such as water towers, whave several

swens are sporadically placed around a town for a better sound coverage.

T




&LE 0 CATEGORY OF SIRENM DESIGN

There are many types of siren produced which can all be categorized into two
msior types which are the prewmatic and electronic sirens.
2.1.1 Pusumatic Siven

The preumatic siren consisty of rotatimg disk wah holes o it {oalled 2 rotor or
siz‘f:,n disk), such that materials between the holes interrupt the flow of air inlo the fixed
holes on the cunside of the unit called & stator. Az the holes in the votary disk aliernatively
prevents and allows air o How, # resulls in alteroating comprassed and rarefied au
pressure 1 sound This type of gren cowsume large swount of enerpy. B s referred 1o as
mochanical of coastal sirens, o differentiate them from devices which produced noise
electronicatly. One example i3 QUB electromechanics! siren sound by Federal Signgl
Corporation. 1 has distinet tone of urgeney sound powsr (323438 and square sound wave

for #ts offeciiveness,

2.5.2 Electronic Birens

Hlectronic sirens incorporate a:;z'atz,;éi such as osedbaor, modulators and amplifiors
to synthesize g selected stren tong which 1 placed through extermad spoakers. Thiy i the
type of siren commondy used by ambulances, police, fire brgade sto. Other types Bike
stearn whistles were alon wsed a8 3 warning device ¥ n supply of steam was present, such

as sgeemill or factory, These were commpn before fire sivens bevame widely available

ire horns and large compressed air horns were alao used a5 an altsrmative to fire sirgns.

£




32 CIRCUITRY COMPONENTS

225 3 B55timer
Fhe 555 timer 15 the most remarkable infegrated oiroult ever devedoped ¥ consists

of two vollage comparaiorn, a bi-stable fhp fop, & dischargs tranustor and 2 vesysior

divider network
The IC has 8 pin configaabion which are shown below showing the internal

strydure.
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The internal resisiors r,, v amtd 1o acis 85 volisge divider, providing bias voliage of

203%er to the upper comparator amd VIV, to the lower comparstor where Vo s the

supply voltage. B 38 recomunended by manufacturers that g capaciior be conpested

~d




betwesn controd voltage terminal {pin 33 and ground 1o by pass notse or ripple from the
supply.

in the siandby state, the output of the controb fip Bop is igh This makes the
oot fow becanse of power amplifier which is basically an inverier, A negative powes
trigger polse 15 apphed gt pin 2 and should bave #s lovel groater thay the threshold level
of the lower comparator (.8 V.,/3) the cuiput 1 the lower comparator fbes high and seis
the thy Hop.

Pruring the posative excursion, when the threshold voltage g pin 6 passes through
243 the output of the upper comparator goes lgh and resets the fHp Bop {O=0, (1) The
RESET put (Pin 4} provides 3 mechanism lo resey the flip flop in s manner which
overrides the effect of any instruction coming from the lower comparator. The overriding
reset the effeciiveness when the reset fnpu i3 less than 0 4L, When the resel s oot ased, &
returns 10 Y

The transistor £ serves 83 3 buffer 1o molate reset input from the fip fop,

verdiags.

g ..\"'\ 4
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Fig 2.2 Actual Puy confignration of 555 timer

.42 Definition of Pin Fanctions;
Pin H{Ground): The ground (or common} pin is the mast negative supply potentis]
of the device, which &5 pormally comnected 1o chmuit common (groumi} when opersted

E

from positive supply vollages.

Pin 2 {{rigpery This pin 1s the input 1o the lower comparator and 15 used 1o sef the
fatch which in turn causes the output 1o go high This is the beginning of the timing
sequence i monostable operstion. Tripgering is accomplished by taking the pin fom
above 1o below g voltage level of U3V (or in general, one hall the voltage appesring at
pin 5} The avtion of trigger input s level sensitive, sllowing slow rate of change
wavelorms, as well as pulses, 1o be used as trigper sources. The wigger pulse must be of
shorter duration than the time interval determined by the external R and C. i this pin is
heid low longer than that, the cutpat will rermatn high until the trigger input is driven high

again. One precaution that should be observed with the trigger input signal is that it mast

s

ot resman lower than 13V for g period of time longer than the timing cycle. Another

precauticn with respect o the wigger inpul comems stotaps Ume i the lower

SCHBPDAT RO

Pin 3 {Duiputy The cutput of the 535 thmer comes from a high current capable to

provide drive for source type loads, and thetr Darlington connection provides 2 high siate




cutput voltage about 1.7 volts less than the V4 supply used. B ooould alse provide
current sinking capabibity for low stale loads referred o Y+ {such gs typroal TTL mpats)
The cutpg voltags available at this pin s approsimately egual 10 the Vo apphied to pin 8

s FLTY.

Pin 4 {Beselly  This pin i also wsed 1w reset the latch and return the st o g low
state. The reset voltage threshold level i3 07 volt, amd 3 sink cuwrrent of 0 A from this
pin b5 requsived 1o reset the device. These levels are relatively independent of oprrating
W level; thus the reset input is TTL compatible for any sopply voltage The reset inpat s
an overriding funsiion; that is, it will foroe the oulput 1o 8 low state regardless of the stalg
of either of the caher inputs. B may thus be used 1o termunate an output pubse prematurely,

1o pate osciilations from “on” 1o "ot e

b

Pin 5 {(Contrnd Yeltagel  This pin allows direct gooess e the 273V vollage divider
point, the reference level for the upper comparator. # alse allows indirent scoess o the
ywer compargics. Use of this termanal 15 the option of the user, but 8 does allow exireme
flexibility by permitting modification of the tming penod, resetting of the comparator

gic. When the 35% tmer s used o a voBlage controlled maode, s voltage controlied mode,
5 &>

s voltage controlled operstion ranges from about § volt to bess than ¥+ down 1o 2 volis
of ground (although this is aot guaraniend) Yoltages can be safely apphed putside this
fiait, but they should be confined within the hmits of ¥+ and groumd for rebability. By
applving & voltags 1o this pin, i 15 possible to vary the tming of the device independently

of the RO netvwawk.
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Pin 7 {Discharged:  This pin s commected 1o the open collector of g NPN ransistor, the
ermtter of which poss to ground, so that when the fransigior 13 turped “on”, pin 7 &
effectively shorted to ground lssally the timing capaciior s conmpoted between pin 7
and ground and 15 discharged when the ansisior ms "on”. The conduetion state of this
rransistor 18 identical i timing to that of the oulput stage. 1t 15 on” {low resistance 10

groumd when the sutput is low and “off” (high resistance to ground) when the output 13

high

Pl (V4 The Vo pin {abso referred to as Voo is the positive supply voltage termunal
of the 535 umer I Supply voligge operating range for the 355 tmer 35 +4.5 volis
{mipimum) 1o +18 volts {maximmam}, and i s speoiied for operations between +5 volis
angd +15 volts, The device will operate essentially the same over this range of voltages

without change in timing pesiod Senstivily of ume iiverval 10 supply voltage change is

=
g

bow, typieally G 1% per volt. These are special and mibtary devices avatlable that opergte

at voltages as high as {8voits

223 Transformey

Transformer is a device that tunsters slectneal energy from one oireust to another
through a magnetic field B converts AL powsy gt g ogrtain volinge to AL power ab 3
different voltage level with the same fregquency, a change in current in the primary ciroutt
crestes a change in the mageetic field and this ap lun genprales 3 voltage s the
secondary by imduction

Transformer operation makes use of nutusl indoction o which when oneg cod of

wore which is connected 1o an AL source i placed near 3 second cotl or wirg which as a

i




resuil of Hing of Bwree from the primary out soross the windings of the secondary coil and
voltage ts induced. § therefore sevves a5 g device that transfees slectnon! energy Bow ong
cireuil 0 ancther, through s shared magnedic feld.

The transformer has at loast twn windings of wire placed near one another The
twn windings are physically insulpted from one another bod wagmetic Hox lines mutually
couple the bwo windings topether,

Yoliage transformers can be classifiod o two basio types which arg.

#  Siep Up Transtormer
& Step Down Transformer

When the sumber of turns in the secondary is grearer than the number of turns in

the primary, then we say i 15 a step up voltage ransformer and when the number of turns
i the primary s grester than the number of tums in the secondary, B8 s said 1o be a slep
down voltags transformer. A step down mamsformer was wsed i the provess of
converiing ac vollage 1o g do voltage to frst lowsr the ae voltage 1o 3 considerable level

fior poywer supply stability

Lasminated bofi
Core

%‘
Primary Lol Es ?' Secondary Coll
¥
8
'\!"\.

I3

U

2.3a A Step down Transtormer

The cirouit symbol is also as shown below:
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Fig 2.3 A Circult Bymbol of g step down transformer

2.2.4 IHode

& dinde is 2n clectronic semd conductor device which offers low resisiguce tw
current moving in 2 cenain divection through # and prevents the fow of current in the
rerversed divection. H s ususlly made up of either sihicon of germarsum which have beon
aboved or doped with quantities of a chosen bmpurity. According to the mparity chosen,
they are classed as either paype of netype whery the letter p stamds for positive and n
stands for negative resprctively, A juncion diode consists of g single oryatal of material,

o half being p-type angd the other n-type,

2.2.5  Loudspeaker

A londspraker function is to convert elecinical signal to speschfamudio sounds 12
form Ieiizi.‘:ir%cn&? energy 10 soumd epergy . B ouses a povmanest magned and 2 moving ool 1o
produce the vibrationg! motion that generates the pressurs waver we perceive 85 sound,
This vibration is caused by changes in the input current o 2 vl the ool s 18

coupled 1o a magnetic struciure thet can prodoce tme varving force on the speaskers’




diagthragm, They e generally low impedance transducers that arg very sensitive 1o the

devtricel siprals coming from the power amphifter
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Fig 2.4 Loudspeaker and us longituding] spotion

2.2.6 Ressstory
Resistors sre either ased to controd the cnrrent vy the electromio cirout to divide up
the voltage Poteniiad Divadery o o comvert charging corvend i the cutput of g system

wto w corrgsponding charge m the voltage.

2.3 MODE OF OPERATION

The 355 timer must be one of the most useful 10 s ever made and 1 18 used in many
cirouit desipnes. It can be opergted in different modes of operation which include the
follywing:

i Axtabie Geoillator




it rMonostable Geallator
tii Bistable Osoillator

i, Fufler {saillator

2.3.1  Asiable (bcillaton:

An asiable ciroult produces a “sgoare wave”, this 15 a digital wavelorm with sharp
transizicns betwoen low {0 volts) and high {+V.3 The duration of the Jow and high states
may be different. The circult is called an astable because 1 15 not stable in any state: the
outprit §e continaaily changing betweey “low” and “gh’. The cirouit below shows the

il
H

axtabie mode of 355 timer

+¥s

— &
JORS SE—

T fiscl
f discharge 5
@

threshodd &

[
8
8
2
P
=
]
Zk\g
.

R e

% é}& irigger

{3y % cortrol
........ Jevrninnnan G {}z }3 ;;:
{if reguived}

Y

Fig 2.5 An Astable ciroust mode of 2 355 timer




The operation w such that with the ouipat high (+V5) the capacitor Oy s charged by
current flowing through By and Bo The threshiold and inigger ingaets monior the capacitor

FE R

visitage and when i reaches 273 Ve Qheeshold voltage), the output becomes Tow and the

!

discharge pin s connected (o & The capacitor now discharges with awvent Howing
through By into the discharge pin. When the vollage falls 10 173 Ve {nigaer voltage} the
outpt becomes high again and the discharge pin is disconnected, allowing the capacitor
to stard charging again

The time periosd {1} of the square wave s the tme for one pomplets oyole, but s

usuatly betier to consider frequency (1) which is the mumber of eyoles per sscond.

Va7 o {Ry + 2Ky = ) and HES i.4

NN

e poriod T
T o= tivne period in seoowds {5}
f = frequency i hertx {He)
P By o= veussiance m obms (4D
Cy = capacior w farads (F)

The time period can be sphi o bws pats,

T=Ty + T,

Mark time {Oulpad Bighy T = {8y + 2Ry 2 O
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Space o (Ot Lowy Ty =07« &y =

232 Maonosisble Oucillaion

A menostable oot produces o single output pulse when tnggered. 1 is nalled 5
monosiable becasse 11 is suttable in just onk siate. "outpadt fow’ The “output high' state is
IEIRpOTary

The duration of the pulse i3 called the thwe period (1) and this is determined by
resistor By and capacitor Oy

tune pertod, T= 11 2 R,y

e

N ad
S
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&

Iy aboust
+Yx 1k
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10k
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Fig 2.6 A Monostable mode of 8 55% toy
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233

Bistable Ouoilluior:

Flus ss used as a simple memory which con be set snd reser. The cirouit is walled g

bistatde bocauss 1 13 stable in twe states “output high” and “outpad fow”. B s alsn called

a "fip Hop' and bas two

TS

s Trigger {355 pin 2} makes the ouiput bigh Togeer 5 “active ow', it functions

when < 171 Vg

®  Beset (555 pin 4} makes the output low. Resel is “active low’, 1 resets when <

} about
PGk

:
£

4

e a0
‘ 1144

yous

resgd

pin 3 contnd and pin 2

any
¢

i discharge are not osed

@Mm,ﬂm,

i

oy

£

HB%

timey

Lo

3,

vc’)iji g}iji' o

)

threshold

7

Vig 2.7

2.3.4 Buffer Oscillator:

Biatabde cironit mode of 559 simer

Y

The budfer cuwonit’s input has 2 very high mpedance {sbout MR} 3o i

requires ooty a fow pA, but the ot can sink o sourge up to 200mA. This

%S




enables 3 high smpedance signal sowrce {such a5 an LIDRY to swiich g low
inpedancy output Wransducesr {such a5 a lamp}
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CHAPTER THREE
L BESIGN AND IMPLEMENTATION
3 Principles of the Design
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The design and comatrdotion of an ambulance shren alarm with an external source
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313 AMPLIFICATION UNIY

ot the astable multivibrator needed o be amphitied for higher gain, A power

fransistor is used i this prodect so that the gan output will be high, B should be nowed
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CHAPTER FOUR

AN TERTING

CONSTRUCTH

Consiruciion Tools and Materinls

is oo compoter appheation prosduced by Nattonal Instrumenis

-

e i apphications tar ands elecivicad desyy

ab design betore # 19 finally

Cond and test the hility of an el

construciod,
The breadboard:  This iz o tamporary board for olrcult tosting with tiny sockeis thi

, Capaciion,

allows tor electvie componen

damaging  the oompovent. the

eastly  connecied of
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soard is mzant for pre construciion festing of cireuit and sul

nponents wre soldered o
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s s a perforated bomnd on which electronic com
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oldered pormumeindy. s used for permanent construction of the proto-type from

CiFcut

wre devices {instrumentsy used  for

The asalogoe/digial multiowien

T stanss, vistage and current,

edectrical guantitivs such

sieasurinent ¢

for continuity, The digiial multimet

» heing used By st civeit setions

digital output display of measured guantinies while analugue meter
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the value of measured guaniities on a so
the pointer on the seale,

Wires and Conuesiors:

suby umite of the

cuvuis, as well s duving the seldering of the componests on breadboard. The tvpe of

""Z“'i; i\ 13 aigﬂv Q} kY \)\i
pria

Citcan b used for the connection of the componenis
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suaiby connectmd to the AT munns,

i Lead Sucken
; Dt a s P gt ¢ s + .. s eyt s
1 Wire colters/sinipperss Thess are sug 1o ot S1ZL

reqguiresd betors use and o strip ofV waalation of the wire i arder 1o expose

the conductor for proper amd neat soldern

4.2 COMSTRUCTION PRECAUTION

Polarities of the slecroiviie vapaciiors and LEDs were properdy checked 1o be
J FSRARD
correctly postttoned belfore conneeting (soldering) on the verobosrd, Al soldered

ted for contineily so a3 o avold wmaccessary open oirzuits, Al te

POIBEE wWare

= hoards,

erecss fvads werg vamvesd (0 avoid bridee {short clrouity on
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s 1o cormponens very briek

4.3 PROBLEMS ENCOUNTERED

Several problens were gnsonnterd Juiri

¢ in the heating up of the

%

3 1o tackle this problem

"%

ek

ihese drifis

4.1.4 TESTING AMD RESULTS

dboard, they were tesied

wires which were

by checked and errors detected

were cosrected by appropriate seldenng de-sodderinyg aolions, Henod, e pverat

B it eerigl beeniiyng o R IuT:
conceptulization, design, mudiding ond testing becomes paii

result 1a the compoier aided dosign ol a0 smbulanee siren was satisfactontly achizved.




CHAPTER FIVE

COMNCLUSION AND RECOMMENDATION

51 CONCLUSIHON

This project is a prototype of an wmbulanee siren, The progect 5 working

P

vy it et ing vt cpnisr b reerd oloreereviy $Tie e o hagste iy g0 b [ S S
- swouistion and specitied design. The ambulance siren helps solve
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52 RECOMMENDATION

sstem, the public should be made

wittafe between one siren and aunther (o provent
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