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CHAPTER ONE

Lo GENERAL INTRODUCTION:
11 PREAMBLE[L 4}

Energy is familiar o

and potenii

nd magnetic energy. all which we consider very important and useful in our

i the same way ooa o of enery

fnst as it gs customary

ey

and hear as radiation o visthle, ultra violst and jufrared sections of

clectromagnetio spectrun, sound can also be regarded as wmechanical vibrations having

sensiive 1o

reguencies from a fow cvele to ulirasowic vibeations. Human

el
£
3
)
&
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2OHL

mechanioal vibratic

audibie range. Above this frequency, the vibrations gre called nloasonic vibyations. An

il and thoss

snporviant difference, however, exists benween the vibrations produc

v perpendiculer 1o

tuchimal that i,

shey take place in the sume direction as the ¢

Thys pecubar property of sound is what s explored by this project.

construction of an eifrasonic hyvuder

describes the

Fhe terrn altrasonic refers o the sclence and technology dealing with avousiics

Wowaves oF stress waves Le mecharyeal waves) the frequency of whict

fihiliny by human ear I must be called nomingl

imttof a

seal basis because i

TSN 10

depends on sex and sge, and B ovares



sonvention 20,000H s usnally taken as the lower frequeney Hmit of ultrasound wave

WAVEs,

soinabing wiord of silent soands-sounds that are nos sudible by huaman ear, starg

o
(RN

Zoand extends to about SH0.000HZ

iovice s composed of fowr functional biocks-he clock cewerainr the

et
Rty
ey
e
3

uhirasonic o

winitier, receiver and the alarm civouiss, Bach block s in i

cirouit with few individual components, Figl1 shows the bl

b diagram of

intruder detocton

For intrasion detection, the tansmitting ransduver sets up 4 patiern of ultrasonic

wave rassed in the fomn of a beam

P
<
Ryiad
)
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coeiver. An inirader aitors the uitrasontc

AN 8L

patiern setting onoan alanmin tis an sltrasonic precisely AD000HZ 15 sent thro

.
Ty
:.ziw

transducer {piezo speakary. The rransmitted sound wave 18 reveived by apother transducer

(ulrasomic recgiverh, the reeeived sjgpal v fltered and amplified but st intrasion,

Neath gt eyt

recepiion 1@ broken and the alarm s activated o triggered.

L8 AIMS AND ORIECTIVES

sture has by

sa benevoisnt o man by [ois of resources at bis disposal that

man bas not even been able to fully explore these resources, Somd as a form of energy as

P

eaviier discussed 13 one of such vesources. Detecuing an inirader, thereby proventing

mrirusion i by for betier and prefersbic to all other actions thal way be taken as an

Pence

and udicionsly altized,

part of which was the building of the infra-red intrusion detector. A
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L% APPLICATIONS

Az the name of the devics implies, § b used o defert an ininder and

T RION,

ntly previniing i

¢ither as wachar

wh s ref

tected by 5

soie woaves were Hitle more than g scientific coriosiny,

woftic beam bogauss

Though the possibility of making use of

3

more extensively, (e

0

dates back 1o 18R%7s, James colt fouks (in 18463 and

>

. investigated the ph

nechancal (dimensionaly chs

magneiosticiive effects. When these changes are of a Hnear nature they are known as the

which is of great hoportant in producing ulirasonic osciliations for

foule ¢

plicaiions,

and guartz generate an glectric charge on thelr

SUCRSOE AT anpicd.
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cirically charged -owe positive, the other negative. is applied, these

electrical charges ave reversed. Thas mechanical vibeation i iranstormed o elecirical

<&

The phenomenon s ik the direo sand his

brother also discove
apposite faces of
phenomenon is valied the inverse

.3
-
H

The mverse plove electric

“
ety

removed

> surreunding medivm. By speeding up the applisd —vol

s ubtrasonic beams. 1 the > ovcle 5 equal to the natargl

freguency of the gua f the beamwill build up o considerable strength

caicist Paul

in tY c developriont of the wbe, the French o

dectrie vircuit that produced strong ultrasonic beams,

fangevin succooded in seiting up an

and fangevin attempied 0 use such bewms fo det

This was durd

wodhically oupeard i ever

-~

submarives under water. Ultrasonic pulse can he sent met

changing directions {scanning), snd when a pulse strikes g subm

e24

oy

digzetion from which a returning pulse is reflected is the dire

of the submaring can be estimated by noting the

ransmission snd the retrn of the reflected pulse and by knowing the velocity of sound in

+3

£ IReatire ng

igoat work in peacetiyl

by 19205, uitras

depth of sea bottorn, providing a vast Improvement over the usual method of dro NG A

I

OF under wa

seamwd line over bourd, The locations of schonds of fish,
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the | ever during the

apesd exceeding the veloolty of o
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erovt moenning, As the

i bocomning | people are beghunin

around |
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CHAPTER TWO

JEY AND BESHLN AMALYRIR
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A peaplisg of
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$ e detecd ntrus

ultrasonie nnuder de

short burst of elitvasound

1

fs wonamitied by an

e dransducer mwd recelver by angg

e

¢ dransducer (3 sensornt

placsd on the opposite side of te tarsndter

The transmission 18 Kep continuous  {oonstanty and o

ey mMs the fransmyisaion

]
e

YELGUITY OF ULTHARONID WAVES 12.4]

.

There has some inconsisiensy B the velooity of sound determination

Hrenis. s neiural i

Eat AR

cid from Jdiffy

Bne takea sy the opone-atr determination of the velealy of sound, the

sagire and bunnidiny nsy change from timg

ervaiions, iy order fo chimingte

sl are sufficient to explain the discrepaney mmomy of

e odifficpities, T tebb al the

deternyining the velocily of sound by acourately preasuring the wavelength of aeasl o air

from o source of known frogqueney

$ifferent intenstiios of the sourcey of

A Michelson devised o methnd of




soservations, Hebb obiained the mean vabue for Voas 331 29 4

Gdmia T ue for the velooiy of sound comes as 331 80m/s.

inereases, e tends o ulirgsonics the

eeey

herefore ultrasonic bave short wavelenpth compared 1o sound

=3

-

paves i the auwdio frequency range,

220 THANSMITTER CIRCULY

reuit comprises of the clock pgenerator and the ultrasonic

The transmitter «

ansnnier dransduser),

graved cirouit

be oastable muitivibraioy mode. The A stable muoitivibrator has oo stable
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ot 15 splt e Bvo sertions By, and By When the power supply

i} timing capacitor O charges

Ly . N . . -y -~ oy P
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constant {8, + By O during this time, ontput (pin 33 is high tegonds Voo 05 Reset R
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LA OPERATING FR EOQUENCY OF ULTHRASONIC TRANSDUCERS

The o

craling freguency of

scucers varles froon 8kHv to g Bide aser

has an o porating reguenny of

7 for hoth the s

I highepover applications fower freguen

air.

T Ef’i."('%iif.‘!?{:}/ ORI ST AR R T o ducy siarreever beamn

ard Bigher resohsion and are good for shortran e appdication where absor

hoid

AT IR A T

THE BECEIVER CIRCUIT

- civonit consisis of the sensor (ulty fooreceivery a filter, an AC

v P 3. ey
s10r, & tone yeaerainr and the aisrm,

A fpvn civcuy that p of specified band of feguencies
aud altenuates the signals of frequencies outside the band s called an eleriic
Filters may be anslog or digital, for this profect an snalog ey is used

way o omuke a fiter is by using passive componenis {res

capaetiors and fnduciors), This works well for Bigh frequencies Lo radio frequensios and

o fraquencios, industors booome problomatic, as the bdustors

farge. hewvy and exponsive.
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BE = 3220 F =1 F
L7 AU AMPLIFIER.IL3

The cutput from the ulirasonic recelver through the filier is a low-level pulse
wavelorm B cannot properiy be detected and therefore nesds 1o be ropdificd. There are

wrent forms of amplifier clreuits; the inverting and non-inverting eperational arnplifier

+

ations respond o both se and do signals, However, i one wanis to 2t the ac

frequensy responge of an op-amp or if the ac input signal is o fmposed with do level

pin
~

it boooames easential to block the do component. This is achieved by

coupling capacitor. Ac araplifiers are of inverting and nom-inveriing, For this

prodect the inverting Ac is ysed

reuit shown below shows an inverting ac amplifier

R

A, AR
VA VAN

A ~ .

YAV ..,
“"‘..

) oo - ;
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- O Blocks the do componet of the inpot and

wer 3dB frequency of the amphifier.

> ot voltage Yo is given by

e
g
[
oy
e

range of

witor (O bebave az g shot ooyt and

vatuey of external ¢

i the o

: N TS B S ST+ K N S S S S " ey §
Htage was found B be DRV whicl was very small fiu

istapee

such that a specific gain

vinl was obtamed,
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The resistor B inio the amphifier

2.8 BIGNAL COMPARATOR] LY

K

The next

ac amplifior 3 foed indo the comparaton. A comparator i

vedtage apphed st one input of an operation

stage after the signal amphifior is the denal comparam

. the output of the




Yooy as shown in the ides! transfer characteristics of |

S Of

o has the transfer characierist

(YVieYreet)

B Do

H
i
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Figure 2.9 The frausfer chuaracteristics

Poamarator

v are basically bwo types of comparators: -

o

O ertl

FCTHRpATAtor

{1t} fnverting comparator

Comp

~o-aniator

=t

g praciical inverting comparator i which 1

e

Yoo 15 applied 1o the non-nvert

i {) inpat and Y

bl

5y
]

Lo

i waveinr

WY s POSHIVE £

and pegative espectively.

ator - comparabors are used ax key elemert of analpg-to-d

he inverting

e referonce

betow and
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nverting comparaior, laput and outpat waveforms

As emrher stated the regenerative comparator (Schmi

his is done by the addition of posiiive teedback o the co miparsior cirenit, which

greatly. Theovetically, i the loop

adjusted to unity

{onel, then the - bevomes

ihis to

fnor-cain oxactly egug!

oounity for g fong thne in praciics

> and temparaturg

variaiions, se a value greater than anity is

rEge yeratiy

or. This circult §s aizo known sz

5 apohed o the nverting £} put iemningl and

inverting {+} nput ferminal,
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BLECTRICAL CHARACTERISTIOS OF ULTRARDMNIC TRANSDUCERS | 9

e

An uirasonic transducry 12 a special devics wse in converting high acoustic wave

i elecirionl signal. They van alse be wised o comvert electrival sipnal ot acoustic

4. the foltowing charscierisi
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ey functioning and effic
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Operating Temperaburs

Loapaciiange

The operating distance and the divection angle are Smeters and 30

reSpEciy

o for iheir operation, Dy

ahle

ene fosm of doo source s heing s

er, thelr voltage are low, they need frequent replacement and are

fripple free, Howy

Sinee the most conventent and

expensive vompared 1o conventional do power supplies,

eoonomical source of 1o convery this domestic A supply. B s advantageous Wy convert

+

this alternating voltage o d.o voliage. B s acromplished with the help of

octll constitute the o power supply,

The COMIDODSRIS WHEN COuDida

0

the Mook schematic disgram of g power supply unit

AL P Transformer i Redificaion Filtering | Ragulation B.C

Fig 4 BLOCK DIAGRAM OF A POWER BUP
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CHAPTER THREE
38 LAYOUT AND CONSTRUCTION

I the construction of each of the

apr the itrader detector, the

W oatricily exuept aoares whors nossavaiability of

v {ohanges of specifications),

Proper vomponent favond was fest cavied out on paper therehy making faull

identilication very ensy durbng constnue

AL BMATIEN BOARD LAYOUY

il sire and wlexity of vach component  wer $EEEL
consideration so a3 o prravent the vvercronvding of the compononta with » gﬁﬁri‘:iﬁuiar

oropoint oo the vern boned, The was divided into twe medules:

i s
sty fwa vers boards v

MODULE @

iv
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