STRUCTION OF AN
AUTOMATIC sLIDE DOOR WITH A
METAL DETECTOR AND AN ALARM
SYSTEM INCORPORATED

DESIGN AND CON

- BY

UTAKE EMUOBOSA O.
2000/9936EE

A THESIS SUBMITTED TO THE
DEPARTMENT OF ELECTRICAL AND
COMPUTER ENGINNERING, FEDERAL
UNIVERSITY OF TECHNOLOGY, MINNA

OCTOBER 2006



DEDICATION

This project i5 spech Aty dedicatzd tomy Cod Alpighty and 10 nyy helnved family Mi

and late Mrs. 1O Utaked fof blessed momary) and my wrothers Brhovwo (may his sl

reat i pEAce}, Oishoneming, Ajokpaoghene, & and my fovely sister BpovwD

?




DECLARATION

s BEver

eay p

s x ¥
o the

vo and Bhat

i ot F.93. 50

are and Diaie




YRy

ACUKNOWLEDGEMENT

e

s




ABSTRACT

This prodect deals with the destun and construction of an infrared controlied aulomalic
sitde-door with a metal detector andd alarm umits eorporaied into the entire system. This

¢ the secuniiy problems thay are encountered in our society today and

P

was aimed at tackln
a1 the same me providing an effective and basio means ol endry and oxit into and froroa
bustduig,

This was achieved by the wohngues amploved in the operation of an Infrared
fransmitter and photwdiods, slongaids a comparator (LM 393 in the automatic siide door
stage. The applization of 2 colpitts oscillator in the metal detecior Mage also came in very
handy, along with the astable and monostablo moltivibrators w the alarm stage.

The project was carnied out using commonly avatlable and jsexpensive components

d the results obtained wore quite saiisfactory,
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CHAPTER ONE
INTRODUCTION

INTRODUOTION

In the world 1oday, thers are lois of reforms going on in various sectors of the
econcny sspeciatly in (e banking sector, and banking is synonymous with
secyrity. i z«' for this reason | have decided 1o dusign an Astomatic Stide-door
with g Metal Dstecior and an Alarm System incorporated indo the wnmt,

Fhis project s made up of three(3) modules viz the Automatic Side-door
unil, the Metal Detector amt, émi the slarm wmt

The first module is the Awomatic Shide-door wut. The sensing sisge 13 an

wira-rerd transy at ome side of the passage way just befors the door which

has a projected mfra-ved Deam o an infra-red recetver g the other side ot the

passage way. The projected beam is broken by anvhody entering the door. Once

broken, the infra-red receiver slage gives an ouiput winch triggers the rwoll)

19

o

monostable melti-vibrators, Monosiable A has g tune constant of s and
monosable B, 108 The outpg of both monostables goes 1o the input of an
Exclusive-OR gare which gives gn output that is Jow for the Hrst 55 Also the

output of monostable A 18 also fed 1o the motor that causes the door (o open

{minoe # is high for the fret 553 Afler the frst Ss, Che person must have passed

the door by now) the output of monoestable A goes tow, but the ou

Loe

monostable B i will high oo the output of the EXOR gate gives alugh The

<

voltage is then fod with an opposite polarity 1o the mator 1o closg the door.




The second module 1s the wetal detector unit. B comprises an inducior, a
pransistor, & comparatorn, resistors and capacitors. I any metal i brought close ©
the inductor, thers will be a magnetic feld penerated ground the meial which

wii distort the original magneiic Beld around the mductor. This will cawse s
reahuction i the voltage aoross the endiovior angd the emsitier. This low voltage is
now fod to the non-inverting input of the coanparator, which produces an cutput
that 1 low. This oulput 35 then fed 1o the reset pins of movosiables A and B {pin
43 and the trigger win of monostable O in the alarm uni. So i a metal is
detecied, monosiables A snd B owould be inactive since thers 1x 3 low sl pin 4.

The third modude which is the alanm unit comprises 3 monnstable and an
astable multivibrator. The signal that s fed to the trigger pin o
{ from the ouipel of the metal detector uint determines whether the alarm would
e scunded or not. 1 g metal is detectad, the metal detector would have an
captpat ihat is low which will make the monestable {0 active and vice versa, The

outputt of the monostable which s o ngh ix then fod to the reset pin{l} of the

P
&
B
A
¥ a

D whig izizzas:f: s thie alarm

The application of this project canmnt be overemphasized. Optical

interruptton, slecirome Sning functions and delay cirouits, logicsl contred {since

o

’

the metal detestor unit controls the siide-donrt and slarm unity. The project offers
2 great deal of security and Juxory. It could be implementad In banks, inswance
firms, and other fnancisl institutions where security is paramount.

The mechamcal arvangement of the doov s done such thay the :ic»{sf sides

open gutomatioally with the control of & DO motor and & metal bearing




mechanism upon detection of anyone approaching the door when the beam is
broken The block diggram of the entive unit in Fig 1.1 below desoribes the

DECLESS.

L1 GENERAL BLOCK DIAGRAM

k4
PRI TIRATRIG LAWHY

BMETAL TRANSBRTOR
DETECTOR SEMNSOR L IROUEY 3 CORTHOL U BWEHTCHING
ko

BTAGE CIRCIEY

[
RELAY

DRIVE

-3

¥
& & r

ALARM
giin
&
%
PURNER BDERECTHORAL

COMTREOLLED

BLRTLY
¥ AT

Pig 1.} Cremerabized Blook Diagram




CHAPTER TWO

LITERATURE REVIEW/T HEORETICAL BACKGROUND
2.1 Literature Review { Automatic Shde Door)

Tasicaliy, @ door is a usually flonr-length Dpening i a wall often equipped with
a winged of giédizzg panel which can be moved b0 leave the opening sooessible, o o
close it more of less securely. They are basically pniversal i f;tmct:zﬁzms of il Z{.izﬁzés
{eapeciaily %}uiiz,iingsy sliowing passage Defwean inside and oulside, OF AMONY
interngl OIS,

The sarliest records of doors wers those represented in the paintings of the
Egy;}tiﬁi} sombs, in which they gre shown ad single or double donrs, zach in a single
piece of wond The most apcient doors were i timber, those made for Ring
Solpmon's temple belng in olive W mod which were carved aml averiaid with gold. The
daors dwelt upon i Homer would sppear o have heen cast . in sifver O bress.
Besides Olive wood, g, cedar, ek and cypress were used, Ald gncient doors were
wing by pivols gt the (op @ nd hotiosn of the hanging stiie v which worked in sockets in
she el and sil, the latier Leing always in 80708 tard stone such as basalt of SrAnHe.
Ta the Rensissance period, Halian dpors were quite simple in des sign thelr architects

srusting more 1o the doorwiys for pffoct; but in France aud Germany the copirasy 9

the case, the doors being elabo cately carved, especially in the Louts X1V and Louis

WY periods,

Yoda

Many centun ces aen, Heron of Alexandria createsd the first sutpmatic oo He

a4

was 2 talented Egyptian engines and grometer in Alz sandria, Bgypt, The first

ooy

practical suiomatic shiding doors for use by poople welt inverded in 1954 by Lew




Howitt and Dree Horo and were mzalie 24 i 1060 It mads use of 5 omat actuala The

idea came 1o them i the mid-1950 when they saw that existing swing 4ooTs had
b v el goed

difficully operaling it e hiph winds of Cotps o Cheisg, Texas. Automal o doors

fore, the siow development of slectrical componinty, OF

function on elesinicly. There

X

shecironics, really dela? gyed the crmergencs o commercially impoTiant Ul miatic Honrs.

Ainmatic doors ang pOWREL sl open and closed, 2 door fured with 2 spid g Lo

close it 13 ool ai , auternatio door. T fpre are 1hies methods by which an autonalic 4oor

i5 sotivaied.

1 . A sensar detects waffic 8 approaching. Sensors foor auporabic doors are genprally:

-

25

)55 YR > RO - A f‘ V3T } A 5 x ooy ey S1s b
L I SLrer B 28 Lo Al W enye Of SOInRnne S SRGIGE

5 et

ot H.

A mafra-red sustain oF beam which shines visipie light onin SERzsis, i seneons

bincks the beam the door Cait 0poh.

s A ﬁ"sf}ﬁ(}i’i Sﬁi" 0T W hich uses u,v’»‘""’“ﬁﬁ WS THOIDWaYS radar.

»  An leciionio sensor (€8 based on infra red oF fatio WaY vosy van be iriggered by

'.

something that sUMEOHC carries, of 15 instal Hed inside 2 vehicie, These are DODLIAY

foor garage Bours.

<

o aiter security checks. This can bz g pUEN

n . 4 gwieh is operated anually, perhaps aits

btion switch 07 8 SWIpE card.

3 - The user prahes, o7 pulls the door, ones the dour derects s movement i completes

3 2 e P N P oy
the ppen and close €¥0 fe. These are alsn Knowil 28 wvwer-assisted doots,




fipted with saf Qw

-

In addition 10 aUiVAlE BENSOES IIges

matic SOOTs 4re g craily

sensors. Thess ave us salty an infra-red curtain or bearn, Tl o DE 2 IS sqsure mat fited
on the swing side of the door. The purposes of the salety sonsor 18 10 prevent ihe e 4ol
ppening of slow s spepd if an oliect i% deterted in s path whilst ppening and o e eVl

¥

p 15 pat 1 whilst closing.

Lehanical pmt of mechanisim. b o2

5 the glectrime

The major pait of such doors

shiding door is the most widely ased aniomatic door system. 1 Jemating the groatest uset
friendliness and safity fratures it fonda itself 1o volume trafhio anm 4 simphoity of operslion

jsyteiti
et . .y P e
fipent contrel the siigding door 18 BOW

Developed over yerrs i & sophisticated level of ntelig

avaiiable iy many Gifferent styles and finishes.

e from the traditional heavy gty extruded alun i famed doors (o all

0t ~
1,1{ VIgHR T EARSEE
J e

oors, hreakout doors, WICH copin d0OtE,

T

<un section doors, pRSTALL

acemstic doors, clenn roUm . doors e 2l designed to meet @ fnoional pUrposs oF

o desive. Bhiding doors are the passiber ome antomatic dooss and 470 used aimost

everywhere i reiail noilers, sitports, | oaphals, offices, fuotnries, public waildings, ral

and bus stations, leisury sentels, hotels, residential bomes, Aortors SUTZerios elo WhtIever

simple, officient acuess i rmquired

T T (”””z P ! et T
| f - ‘z : |
H 1 s I3 3 [ P H §
L aemser Coatend Logle oo L Drriving Moy poor |
i o e B fimit oo Sechanism :

*. ¥ ‘e : 'z
T— — N I TS

71 Shmple Door © ousprol Lavoud
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Lpeminng of the door. Henee, the door ks apened for 5

CHAPTER THREE
DESIGN AND IMPLEMENTATION

PRINCIPLE OF OPERATION

I ,

The comparator output goos low when the beam 5 broken and triggers the

two timers. Both thimers are triggered simulianeousty but both of them have

differers time constargs, The Frst tiner has g time constant of 53 while the

e

seeond timer has a time constant of 10s When the beam 15 broken, both timers

SARTERT AR w?ue siates. Trmor A drives the wansistor switch that controls

Ly

The timer cutpuls are fod 10 an exchusive OR gate which gives a high output
only when i inpet is difforen e low and bigh o high aud lowy This
J = 7

implics that before breaking the beam the EXOR gate output is fow and when

the frst timer elgpses its tme coustant, the inpul of the BXOR gate bocomes

x * ‘-

different and another velay is switched 1o make the pate ciogs,

Closure of the gate s achieved by reversing the polarity of the supply 1o the
motor The relay contacts are fod with 12V d.o (since the motor s 3 12V
3

sty and is arranged i such a way that the polarity connected 1o the motor is

reversed when the door is o cipss.

-~

The syster

el

with g single voliage supply of #12% d.¢ 1 power the switching
cirouit, the relays and the oiher electironio cironits in the project including the

THL stage. The system gets power from maing sapply.




Y by gotten from the power 3 iy
+¥or the dicde 1o be forwar d biased,

J‘»«"z‘ = 1 7Y (e maioum forwarnd voltaps)
Ir= 150mA {15 == mgEimam frrward current)

The resistor B owill theriore be,

k e B % e
R ¥EAYELL
¥

g A2 L]
i Ay s 2,
= #0983

Ohce Forveard biased, e tras aasmitter emis nfra-ved rays projecied ot anan gie

af ahout 6077 from s CUITent surface. A preferred value of 1000 was used.

RECEIVER/ AMPLIFIER STAGE

The receiver o ahowi 1o Fig. 3.2 below. The chronit employs (he us ofa

photadiode receiver and an amplifier to enabie its Dutpul ditve othet slages.

Ve e Al
v # ?
j :

[Rp—"3

§ Amptifier Stage

e
7
1
~
2
o
tel
=i
&
£
koS
Z«




The photodiods wi a5 nsed a3 the maln oo SRE0T due 1o s abifiny 1o resist
day light interference netter than the cther nptical | devices mentioned.
The photodiode i Gperated i TEVErse hissed condition. In darkness, the

photedinde has 2 Wigh resistanee, hence 8 ow Torward current.

f

The changs i FeHSlancs Causes & chanpe in the drop 301058 o, wiich is fod

£ ihe comparator FOL

)
.
o)
(¢
oy
-
.
vl
=
v
-
-~
\.‘
vy

The resistance measured frov ¢ the photodiods when there is 10 rANSIISSION

s approximately 1ML Fig. 3.3 shows the poter ptial divider netw ok formoed

k]

using the phowodiode and resisiors B oand Ba

fig 33 Poontial Divider
1y 1a set ab MG {10 allow an appie eciabiz dop)

A Y= 12V the drop aoross Ba W it be

"V 4

TSR

{Ry+

2

1Ry 15 the drop across B




VR = 1M 1Y

s et

TG MDD

Y

1 35 o resisior of 1KEY whose rosisiance 1s negligible compar ared 10 that oF D1
Hence Rz srred toas the resislanse JFibe diode. The resistance i reduges
i mhowt TOKEE on reception of the iofrg-red.

Therefore ¥WHz thig case will be

R 15
7Y
Fianee, suifios 1o say thal the resisiance drops from OV B0 avinil 18I vilts

with the reception of the ritra-red rays.

The vosltags comparator 101 13 used Lo compare this changt with a given
reference generated by Ha and Ha.

T4 should vary between 2870 and ahout 7Y, henee R i used to drop 6Y.

b

Therefors i drop acioss R s 7Y, and Reiting Ha = 1OKEL




The wee of a preset TESSOr 1 1 allow is to allow variation of resislante which

wnuld ghes room fot sepsitivity of rangd

40 o

When the beain is broken, the woliags 1 the uobs inverting npt drops be
that of the Ve rring npul, which makes the comparator oulput 1 fall from a

nigh voltage lev h {1 EV ) L0 2610 Tiis satisfios the congdaion for sriggering 1he

AR gl W wich is the next stags.

ﬁ’i@f‘%{}ﬁ'i";%%ﬁ;%ﬁl i i}iﬁ‘i’%«ﬁfﬂ%&z&'ﬁ}ﬁ
e monostable o siievibrator creates fhe yime comstant, which enables
opening and clnsing of the doar Tyo monostable slages wWere ased, the s

menosiable opens the doot, white the seoond onostable closes 1he dour. The

crages are shows i Fig. 3.4 below

Fip 3 4A Sehomatic dragrim of monosiabie &




T Fig 34 Sehomatic GOgRm ¢ £ moncaiibie B

swhere 1w o constant (3¢, U omostable O Fti

= yhe resistor i 2 Grming ol and € = BmEng CARpATIinT

Hoth monosiable sages B £ symultaneousty. rqonosiahie A bas & NS

The S5 tme constant Was FHxed hecause it estimated that i wenald take

5 1o walk through the foos, evin il 1 WEY disabied perstn,
The design i such that ihe XOR gate gives a8 WP ¢ when the mpuis &%

sidentical. Making the ipts ditferent Jx pohieved by having 8 3 louger Bme

frame O monostable B, henge she duranion of 108 rhosen (o MONOS stahie B, 80

that the remaining 58 wouid switch another ralay, which cioses the doOT.

Tor monnstable B, by O = HO0uF and o 1




e

zere. The two monostable cutpuls are LOW before triggpering and
simubaneousty go to a HIGH aller wiggering uniil the time constant of
maz.z%siai&ie A slapses {re. 553 When this happens, the cutpi of the XOR gats
goes high for the remaining tine duration during whish monoestable B is active

2,

gnd closes the door before going back 10 a low state,

The driver stage is composed of 3 switching transisior stage, which swilches
the refey that contrpds the DO mowor, Two switching transistors ave used, This

ia 1o enable shiornate switching to allow for movermen of the motor o bt

dirgwtions. The cireult dlagram of the switching transistor is shown In Fig, 2.8,

£
S

¥

e
Wit

Fig. 3.8 The Swiwhisg Trassisor

Where Bo s the ool mesistance of the relay,

By 15 the base resistor, ‘ L




Y- i supply voltage = 12V

13
(St
i

Vi i input voltage = 5
TH 1 g the switching transistor
From our theoreticad koowledge of ransisiors, it could be recalled thay,

IcBe o+ Yop

et
#

Since the transistor is acting a8 o switeh, Yep = 0

Sinwe Be o= 40003 {ooll resistance)

i}i'ze

= 3 OR300 (he = 300 from daty sheets)

Adse Ve i Be 4 Ve
BOuA Fa -+ 0.6V {where 0.6 = Vg for silicon, where Vi = 5V from
monosiable and exclisive OR gate stages)

Therefore By = 3~-006

e et

FOORF
= gl
& preferred value of 47K was however used,
The dinde across the coil is used 10 protect the transistor against back emf

-\

which might arise from the onil since i is an mductive load.

16




3.7

POWER SUPPLY 5TAGE

Al stapes nthe project useEs - L1y o, The powet supphy Sage s a

swier, fler capaciiorn,

%

ingar poywer supply Lype and invobess 3 8ep down transto
ang & voliags reguintor W vz the 184 ired voltage jeved, The powst sapphy

-
307

circat dlagram 15 SHOWR in Fig

The rectifier i3 designed with foud dindes w forn & faht wave bridge EWOTE.
syversedy }’}fi}{}ﬁfi’i\,ﬁ?ﬁ s the ripple gradient 0 of

Oy is the izitez CAPATHOY am{ i1 ;
% showa the ripple gradient.

the power Sup iy, Fig. 3.8

%4 g Ripple Tnutiont £arve

Fig.

17




Where dv is s?zr;:- ripple voltags for tlne &, where 3t is depondent on power

sppply Hequency

~

For an r.as. voltage of U3V {from transformer)

- 4

Vopeak = 15 X 42 (Lo s ¥ N2

3

A VAY

Hewoe letting g nipple woltage of 15% makes dv = 318

i

Bu L = 4V

£ di

3.3 DESIGN OF METAL DETECTOR

The design and unplementation of dius project was carried out under the following

wadings.
The Qacilistor siage/search poil

Comparatorealibrator stage {pesk detecton)

Power Supply Lng

A poneratized block dizgram showing the various integral stages of the project is shown

i figure whils the comprehensive cirouit diagram i3 in unig




BONOQSTABLE

DBCHAATOR | . PEAK . THAERY
GO RETECTOR EEEMMNG

ALARR

[ ' 4 4

POMVER
SUPPLY

3.9 DESIGN SPECIFICATIONS
"td{);‘;’v’ ¥ ici‘ o 12D
Dreteotion rgnge 3-inches max

Dietection type: Beat feguency {digitized),

Alarm type: Beeping alarm,

318 PRINCIPLE OF OPERATION

The metal detecior uses the beet Frequency technigue whereby an inductor is 4 search
codl, which forms part of an DO netwaork corvuin. The LO nepwork is pant of 3 colpitts
ascitistor stage, which osciliates 8t 8 constant frequency. The Beld strength ofthe ©
reduces as & metal enters the Beld, which conssvpently tends to dampen the psctllations

and slso dnify the freguency. The culput is fod to a peek detpotor (which senses the do




“jeved) and comparators with g variable reference for sensitivity adjust. Once a metal

enters the field, the output of the comparator goes LOW and inpgers 8 monpstable stage

o

for sine T, during which a beeping slarm b iriggemd.
511 OSCILLATOR STAGE /SEARCH COL

The oscillator stage 15 Jesigned using a colpitts oscillator where the search cotl 15 the
inductor L. Fig 3.9 shows the csciliator cirouit, The osciliator sege senprates 3 varying

cutput when the metsl s in the figld,

e S4B
v
DU o
TR ;
e H
ES H
} i
i
i <
e ;
‘:,.521'
Fig 3.% Colpits Cuoilator Siage

8
(‘}

sit by,

;,.‘
ey

For the colpitis ascillator stage the froguency of osoilision £, is
S 17l
Where,
>} DK Hy = ARECY 25
O {00 /{0 + O3

Oy = 100nF = 100 x 10 F= 1 x 107 F

iy




= 2 "2&5{&% = 22’1‘ 10T F= 22K F

C o= 0 (0 + Tl = 10 ¥ W rz2x 10 167y (225 107

C=6875 %107 F il 6% T ouk}

Transposing L and mubs sinting for all the vahues i fo

=1/ H2x304R W00 x 6875 < 107

[ = 03688149194 {or 368 Bmid) be i inductance {8}

To gt 3 uniform feld, 2 seroid has to be designed 1o yeprasent she inductor of
induciancs = 368 &mdl

o 3 14 below showa the 52 oh poil (toroid)

oy
{,‘xv
‘.,.\ .

He e . N
‘} X L \@Sy rous 5eCtonal aed
% ’/-"rﬁ ’\',».vo e,
v L2 A

", 5 s rnmecovsssnsrees WNaof T 5
" S 7 : MO OF LUInE
> // :':z‘w« ,,Nw*”%ﬁ &

Fig 3,16 Search Cobl ToroRl)

Where the inductance (8} = {{gzi,,f%}f} PR




Therefore, § = [{iAN"Y/ L]

The no of turns 1o give the desired indociance would be caloulated.
Where! 1, s permeability of vacuun {Hm
A is oross-sectional area {m'}

7 i mumber of turns of windings

L. i3 length of loop

Singe e 368 8mid

and .= 4a x 107 Tt = g constans

For L,= 15cm = 0.1 5m lonp length

and A = e |

whire d = lom = 2y

Therefore, v = 0. 50m

A 20Ty R 025 =0 PG

From the cquation

B AN L)

Substituting for all the values

0368814519 = ({4 ux 107 2 070 x WY/ 0.15]

Therefore, M = Lo 8537 {naw AY)

Therefore, I = 236 tumns.

Henoe winding 236 turns for the inductor will give the required inductance,

o

Resistors B, B2 and B4 are do blas resistors for the tansister T1




312 COMPARATOR/AALIBRATOR 5TAGE (PEAK DETECTOR)
The pesk detortor output 15 fed to the inverting Input of the comparaion, where itis
sompared with a reference voltage {akin to 2 reference oscillator in the anslog beat
frequency type). When metal enters the field, the volmge & the comparator input drops

below the referense to give 2 LOW outpet thal triggers o 555 timer monostable siage.

Fig 311 bolow shows the comparator slage.

ENDATH o iz A

YR is set at LAY (this s because when metal iy detected the voRlags drops from
spprovimately (4Y 1o L3V, any voltage below 2.6V in the inverting input will make
the cutput of the comparator g0 low, (o trigger the monoatable slage siner,

Yo = Ay Vin

Whare Ag = apen foop voltage gan

and Vin =V .Y

Yot will drop o iﬁ,f for the slightest negative difference in voltage since Ay is ofien ’

very large {in order of 20000},



313 ALARM STAGE
The alarm stage is comprised of a one-shot monosigble and astable multivibrator,
The monostabde is triggered when the metal is detected (o enable timing of the alam

5]

for a specific duration), while thy astable generates the beeping tone.

g 4
103 e
HEBSS .
SHOGR
Fig 3.17 Alare Stage
The one-shot monosiable stage generates vue shot of clock pulse sach time the search
coil detsots 2 messl 1t is trigpersd front the outpet of 8 comparator, which senses the

break beam.

The one shot :.:1{}:105?;#@3:3 is built around 02 in Fig 324, Sines T = LIRC, and the
time dyration of the monostable is 5. (To allow for continuos be seping for time T, after
metat has been deterted).

Letting U=100ul,

2
o




Gives B = % 1.Ix100uf
= G ORK

812

..D...
f&s

A, praferred sfaiax of 47 K3 was used.

173 in fig 3 4a forms the astable osoillaior stage.

Far g frequency of 1He,

g = 130 (R, + Hey seconds {wherety ™ O e}

iy = AY930H, 50 coomds (where 1y 15 the I F timed

Singe ¥ 7T

g Tty by

.

¥ 1 20 (R + 2R) seconds
o} 444 Ry b 28230 A

Letting R = 10K and C =47 uf

Substituting the values o gpiation 1
R, 13K
=10K {preferoed value)

Theretore Ry ™ Rl 0K, & n = 470l

™3
RV
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G THGITAL MULTIMETER: The digital multimeter basically measures voltage,
resistance, continly, current, frequency, temperature, and transistor gain. The
process of implementation of the design on the board required the measwrement of
parameters hike, voltags, continuity, resistance valugs of the components and in
SO SIS frequensy measurement. The dighal multimerer was used 1o chook the
various voltage drops 3t alf siages in the po vect, and most importanily the infmmf‘i.

receiver stage, to help cheok the references in the comparstor circuit, Also the

Digital muiimeter was used for troubl leshaoting during the soldering and

cophing.

4.2 PROBLEMS ENCOUNTERED
Several problems were encountered during the project. The problems rangs from
design problems to implementation problems and also construction problems. The majo

problems are as follows:

s

A

S
33

3,

N

i tnability to turn the motor in both directions. This was the first design challen
the project posed. The problem was solved by upaing two relay drivers and
combinational Jogic eircuit (e the exclusive (R gate). The relay contacis are

arrangest i such o way that their polarity is reversed when alternative ouours.

£

Short eirpuiting of the ground and the ¥V, this resulted in the heating up of the
voliage regulator ad 1Cs, b the diglial multineter was paed Lo mokle this

problem by testing for contimuy.




CHAPTER FIVE

CONCLUSBIONS
3 CONCLURION
The design, construction and testing of an automatic shide door with g wetal detectnr
wstng nfrared as it motion detector was carpied ol us this project. The bllowing factors
were considered during the implementatiom of the project avallability of electricg!
components and research materials, soonomy and dorability. The performance of the
priect after tesiing met design specifications.
However, the overall porformance was dependent on the presence of the obiect entering
the door, the matenial of which the olyect was made from, and the proximity of the object
13 the door. The door was mesnt to open automatically but in g cuse where there is oo
power sapply, trving o foros the door open would damage the mechanical conrol system
iy the wmt

Adso, proper posiiioning of the components on the Vero board was needed (o avoid heat

radiation on the 175 which sffects the performance of the entire system. Then, the finsl
construction was made for easy maimenance and repsivs in the event of fault
Generally, this project irvolved research in both anslog and digital electronics Intensive

Hesearch was curried oul on tiroers, logio control clrcuits, relays and optodevices,

T RECOMMENDATIONS

$aoudd recommensd that further work be done on the following areas 1o lmprove the

2fficiency of the project:




