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CHARTER ONE

£.0 0 INTRODUCTION

affic cortrot and Yaffo signals and signs cannot be

The imporiance of by

ovier emphasisetd

Traffic control devices include all gigns, markings, ar i signals places on

‘ﬂ
’,)

or adiarent 1o a sireel or highway by nublic agencies in order 1 regu Hater, WATH OF

i atfic cordrol devines are to be sffective, they shy

il g nesd

p
-
[

Commang atiention

Convay a clearn, gimpie meaning

=
&

. Command respact of drivers and pedesina
. Be placed so as o give users ime oy proper [esponse

aauence of raffic signal in Great Britain s red, red and

~{
N
z
&
3
=
]
]
¥
B
L2
pere

Amber. Shown iogether, green and then Amber

riods are standardized u law,

Seth the Amber, and the red and amber o

A fime and he red Hme may vary o st the par intiiay rosd condition,

euenes in Micera s red and Amber shown together, Green, Green
By tngether Araher, and then Red. The Nigers sequence i@ used

,
shown below

on oo, YN v i
Aomber o Genaral warming

Crecn and Amber o waming 10 nassing traffic o geltio stop

w o wailing rafto to getready (0 pass

Feoet ang Aoy s war




cweinng e vanous oo SGs, 15

4t head, which hol

dted with flexible blank

e np i P e
1S 4 O [Heie

awis These maldings are replacing the metal he acds, il fo be sean

sure of safety in the avert of accidents and also io

v

rarny places to provide 3

S T U s ooy o - e
Tha heads gre made 1o sult the varous © affic

1 or ather reguialory

AT ¥

rnuirements and can include ncticate arrows, ped

H 3

signs. A range of flexible bounds with @ whil may be flted o the signsd

hend to make 1§ more deible to the drivers. As a further ald low voltage hngste
gen lamps are usad with an op stioa! syatem, yincorporate a reflector and

gives a particulsr bright kght, which s imporiant i cilies

3 Lot
bare This arrangsn

where divars must be able o see raffic signals casily zgainst a a background of

INI.I\».

and other dislys

Z}’,siji” v ononiro %%"’4’*

signal, the red and green perods are selin pe detarmined

The meverment of a vehicle over a

remain o

stemials &

wles & green period in vehicle-

i contrediern pro

sdecior coupled 1o an

ed signals, 8 compuler fs programmed 1o

actuated signals. In compuler ool

control

e Fived Ume signal s used and the Bxed tmes are




/

Dreen 25 seconds

Ayphar - 5 aeconds

chapter throws some light on

"o

A 3 further mid o undersianding the rep
some necessary basio topic

enond chapter deals with the design of requiation powar SUpply,

- eireuit and ateo rectifier chouils and chap toy by Tuirthier e

WA reglia

deals with the tuner (pulse generater), counters | sansisior logic Second chapter

noes further to siate how the design and analysis of trafiic fght cordrofler fora 1.

function. Third chapler goes 0 presat at how the construction and coupling is besen

raments heen carnes out alter the con rsiruction and

now the resulls agres with the design alms. The treffic lamp wed here i a 40w,

P

soitage can be used by shmply

240 tungsten flament lamp, La

P

g the transistor, amplifierns and the current sourcing transformsr 1o

&l :\‘.

i colours can also be changed by

designed bigger enes. The fixed fine for the
some resistive and capacitive alleration in the timer oirouit

14 LITERATURE REVIEW

b1y oroer i prondde sate and

3 LA

nean developed for the use of all Pu biin Street and
The resommended helght for postmounted signals, negsured 1o the
nove the sidewalk. Median mounting must be

ind nver the roadway shall have

R

s apoed of 20mph o 700 ft for 80mph,




SIGNAL CONTROL

o

i
Ry
03

Thera are three types of traffic signal instaliation in commeon Uz
TIAR . VEHICLE ACTUATES and COMPUTER CONTROLLED.

ad argd green penods are sel o

pervals and remaing unchanged until they ae resed. Signals of

this sord, therefore lake no gaocount of the Hme of day or night or of the fraffic flow
condiions

With vehicle-aciuated signals, it is the movement of a vehicle over g
detecior pad or detedtor loop couples to an aulomatic controfler, which provides
a green period so that # can proceed in sabely, This reduces vehicle delay atd

irersecton by providing the maost elfechve green and red times, and oan

o

stirminate signal changing altogether if there s no demand from any particular

nart of the intersection, and they can handle up to 12 independeant raffic
reovements 3t an intersechion

e contradlers arg often inked {ogether in groups of two orthee for a
mywhers several interseclions are involved, or over a system where

ge number of crossings ard lunclions coour on an approach road to 3 ity

They can be adopted o B inlo 2 compuler controlied area systen and than used

M

contral in which the gresn and red imes arg set by the compier

7’

the iraffio density, and so on,

H

auoording io the ime of day,

Avea traffic control uses g oo

puter i a tratfic controd office programmed

i i miateh all the various

fraftic plane desig

: encouiered. The computer sends instructions to alf

W oares according o the particular plan selected, The
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o onnirol office can override the compuless et introduce special pronly robes

R waes a—h/ LoV

aoy savvice vehicles or prov e for unusual raffic fows,

YEHICLE DETECTORES

8 welinia. actuzted affio sontrol system neads (¢ have information about

k3

.

e fow of fraffic rough the miersection, and 1 information is supplias by

Actortors embedderd in the mad swiace al the app roach of the intersection.

AN

Ui renently these detectors were of the iher pad varlely, which
consisted of preumatio lubes placed across the raffic lane. As g vehicle passed

sen wias displaced and the resulling increases i

e
e
m
{2
M
t«w
)

O HelE C et elor, (3

= eorirolier or

nrgssure operated of elecical contact, which passe
ger Wih inday's raffio densities and the ove increasing welght of oad

icies, the rubber pads rapidly become torm and useless. As a resull of

sxperiments undertaken to find & suitable replacement, it was the best This sort

of detectar is burled in the road surface and cannot be damaged by ve nicles, s

Their inductive loop detectors can be sgen as dismond or rectangular

’"”””(N in the moad swface befare the traffic t;'“

an ozcilaior so as io generate a me spryetic fie eid b dishurbed and 2

= passed o the controfler oy computer

hat Migera uses the fixed tme

n Minna, Niger State of

Migeria showed the following,
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CHAPTER TWO

DESIGHN OF REGULATED POWER SUPPLY

2.4 IMTRODUCTION

The power supply is he most basio section of any glecironic

vk
Fiviiy

3 electronic systems require one o more power supplies, the

sned most effective heing a dry ballery, while this has the advaniages of

and having g low output impedance, i suffers from g mited useldd

@&

Hfe and poor long-term voltage stability.

chifter circul,

The most commaon form of power supply compris

s

which provides g uridirectional but ungtabilised cutput, followed by a Bller cirout

to smanth out fipples in the output voltzge and current, and in soms cases (38 in

this project) followed by a voltage regulalor, which mairdains the oulput voltages

ervuned value despile vanstons o loading.

at & pi
221 CHOICE OF RECTIFIER CIRCUIY

Thers are three available tvpes of rectifier ciroult compatible with single-
phase a.c maing voltage. They are {1) single-phase half wave rectifier drouil,

it has the sdvaniage of being simple, but conduction is only «

b H

\\.«

uring 2 hatf

S\

cyole of the a.o signal and therefore | has the disadvantage of vielding a low g
1 surrent and vollage comparas with the other two rectifier circuit
aotion ig also relatively less affectve hara

Certaciap fullwave drouit Here the rectifer conducts during the hatl-

¢ signal and has d.o voltage and current twice that of the halt

oy
~d




Yoy i g Buen s [ e . P 3 iny SeniE
ha drives have higher pesk inverse voltages than either the hait

it o the bridge cirou!
The bridge rectifier circult, This s chosen for this projedd sinee itrenuires
na center tap ransformer which is diffficult to come by and costly oo, Sacondly,

the repetitive peak inverse voltage 15 one half that in the centerlop oircut,

However, the dizadvantage if this ciroutl is that i is not possible o simuliansously

sarth one side if the powsr supply and one sude of he cutpul, otherwise part of

P Bridge circulit will be

2.2.2 THE BRIDGE RECTIFIER CIRCWY

idas rectifier circuit i o fies 4 fey £ i ”
The bridgs rectifier clrcult fs shown in fig 2.1 (2. | has four drives,

diagonaily opposite pabrs of which conduct simultanenusly, so that when point A

is positive with respect o point B drives 1 and D2 conduct, D3 and D4 being

Sinoe the project require a d.o supply of Sv, a 240y ransformer wasg
usad. Tha power is the smoothened and reguiated al Bv. Tha repelitive reverse
maxinum voltags rating of each diode should be at least four imes the rms
oply voliage = By, 4 x By =38y Hence, g dinds with VREM =38V shall
The diode IN 4001 bas VRRM as 50v and iz used in the ciroul,

287 SMOUTHING THE RECTIFIED A0 SUPPLY
The output voltage from g simplifier clroult consist of a direct polential {or
current), with @ super mposged astemation dpple component. The objent of

smoothing is o raise he average level of d o voltage and {o keep the percentage

NN - pp - Theien joe v - " ooy Ty
nple below the maximum specified at full ioad This & done by use of filler

e
T OLHY



Mer oircult available; copacior flley circult, inductor Gilter
i filter.
2.2.4 CHOICE OF FILTER CIRCLHY

The design of an induclor fller s often g compromise belween the weight,

inductance and resistance. Aningrease in industance improves the performancs
of the fiter but it causes anincreass in weight, resistance, and cost of the choke.

IR R S

inductor filter produce vary iow oulput vollages when used with half- wave
rectifior circuils. For these reasons, s not chosern for this project,

i chuoke input fter, for low values of fead curvent, the cirout tends o

operate as g simple capacitor discharge periods and this brings about rapid

The capacitor fiter clrcuit i3 the simplest form of harmonio flker cireut and
i ohosen for thiz project Bis not as costly as the indunior- basad filler, and is oot

syually efficient. For bes? fillering, the reactance of the capacitor at the ripple

frequency should be much lower than the resisiance of the load, i this case the

oad preserted o the rectifior (s no longer compleiely resistive and a rge
proporhinn of the dinde current Hows info the capacior

The capacitor fller ciroull B shown in fig 2 1a and the load voltage and
current wavelorm associated with the ciroull are shown in fig 2.1,

I $A el 33 ST 5 T4y e WBn sy enbe b iend Ten pape s A
Hetween 11 and 2 (Fig 210 the supply polential s grealsr than the

ge acress the capacior, and current flows from the supply inlo the capasiior

e~
S




R N R I L B % i Ten banigre By oy g P o . iy gy
Betwoon 17 and 13, the supply polentizlis owey than hat on the capaciorl,

o

causing the 1 and D4 to be reverse biased

et prsonienispiyr 10 | sB4t
ned mainiaing the 0aa po

e voltage to 8 low level 8 large value of capactancs s
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237 THE TIMER (PULSE GENERATOR)

the timer is o generate tned pulses thal are counled by
the counter. i this project, the 555 Timer s used and 8 connected as an sighis
multivibrator s shown i fig 2.4,

Whan powersd with +5v and ground, a B55 tmey 10 in the clrcull of fig

sus train of pulses, which are directly TTL and

sres compatible, The croult operation is described as follows,
W oA ~y

When power is applied, the output on Pin 3 s high. The liming capsciior
o Fin 2 io ground s changed through RA and RE in series, until the voltage in

the capaciior i equal to 273 Voo An internal comparator senses when the

Capac ‘ tor reaches this value, changes the previousiy high output to 3 low stals

and turns o 3 ransistoer which discharges the capacitor detects when the

s swiiches the oulput o stad the

Freguaenily of the oulput puises can be determing from the formuial

g pn, by el b 5 i nbon oog ~ gon g ook P “ - 5
s dive ohart in fig 2440y To use the chart, select the frequency you want on

i

it e frernmriens Brea e red e Gk o
foliow this f?&f..ﬁli;f::-.:a,j B Lweara unil i ntersaectis on

‘
-3
o
-~
Py
S
et
4
N
-v
./3

yaiue and then read the value & fronmy the neares

i

& should be much simaller

f")

spyimgioly sguare wave ouipud, b
sximiry RA + RE s 1 kilomelsr, Timing capacitons are abways

’

oo ground and from Pin S fo ground,
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532 CALOULATION FOR C, RA AND RB

The tolal period for charge and discharge s

PR R 4

o w S s T R
= HRO% (Rg + 2K

Ry« O

T= 3843 (Ra + 3Rb)

7= 0503 « 1000 <100 (107 + ZRE)
= 593« 101« 107N T Rb;

o the preferrad value chosen s 471K

TR
; FARLY




Fig 2.3 LA 8BS TIMER IC USED AS ATTL OR CMOS PULBE B3QURCE




4 BTt PR - .
resistor of 10k was used o vary the needed value out

5, 15 10DOMF
These values of RA and BE are chosen not only hecauss i)@»{' 3{3{}(‘;%}! this
fr EHLIEN0Y formda bt alao f“;“v}; are available in ihe myarket
241 COUNTERS
Counters are divided into two main groups. Asynchronous of ripple

cotmier and aynchionous sounters,

The lerm nipple’ indicates sequentially or ripples down through the chain

I

ge binary counter made of four fipflops, the culput of

the last Hip-fop will not change urtd four Sipflop propagation delays afte

means that the counter 5 asynchronous because the ouiputs are not directly in
synchranous with the clock,

The ratio of the input requency to the oulpul freguency o the oulput of 8
sourter s opled s modulo’ A single fip-flop iz 3 module- 2 counter hacause
_Er'x;:sui: froquenny s bwo imas the oulpul freguency, Ripple courters, howaver,
,, disadvantages, which are rested iater in this chapter.

wnotyonous counter is ene i which ail the outpuits changs at the sams
auze all the Hip-fop are directly at the zame ime

Tha frick with synchionous counter 5 that the oulput setup the fand K

inpuis. Then the next clook pulse will toggle or nnt toggle each fip-flop fo the

desived oulpnd state. This very powerful technigue can be ussd to produne

counter of any modulo or oulpul count sequencs.

i3




Anonestage counter will have 27 unique states. The least significant bit

(LSE} of a counter is that bit changes most often, A counter that goes through i

siates and then starls over again is called g modulo-n counter.
2.4.2 DISADVANTAGES OF RIFPLE QOUNTER,

Although s generaity the lsast expensive of counters, the rdpple of o
rippie countar can give the designer cause for 3 rip to the aspinn boltle

Tris counter 5 called a rpple counter because when the counter goes
from B to G000 (fur 4-stage counter), the first stage causes the second to fiip,

the second nauses the third 1o i, the third the fourth and go on. In other words,

GO0 state B

0000 slate
i the designer has gale that will change duwing siale 12, 2 brief spike wilt
e seen at the gale culput every time the counter goes from shate 15 sigtes o ©

179 4y

Trus is also rue when # goes from state 13 fo 14 1101 then 110

el
"

G, andg 1
¥ e R S S S, Cbeen: Drenarrnrie itz served v g e e .
The nople counter ig then 8 WETY MeXDensie ang g vely diﬁi}f counter.

so far as unwanted spikes are concerned, The design procedures that follow

DL L g o

synohyonous counter overcoms s serous rutalion

vy
o

The second major problem of the rdpple counter is the delay between the

trre at which the first flip-flop in 2 chain changes s The counter is arranged in



77 L X1 YR 4 [T R
ooasn BN 7483 which conlning

connection of fouwr stages
sompiemaentng fip- Hops. The output of each fiip-flop is connected to the clock
nput of the nexd higher order fip-flop. Shown below in figure are the functional 4,

Bit synehronous counter diagram with pin connechons of the SN 7493,

R fx.”fi

fram
(SN

FIG 2.4 4-B17 SYNOHE {}H’GQS C DUNTER

i -~ 2
LA LT

coding outputs with periods.

farm direct clear, The O oulpuds of SN 7483 are high
as s show by he el count funchion lalde of | 21 i the counter is 1o count

correctly, atmost one of the RBp nputs muist be held low

TABLE 2.1

i
1 1 ¢ 00
‘ B i::‘:}ij?‘xg} """ 'E
X 0 COUNT




aunt function abie

b level, Oxlow level Xedon't core The outpuds of 4-bit synchionous

decoded using logic gales

g.

urpnse of this project the oulpuis of the counter are decoded

aioyg

«)

using the OF, AND and NOT g4 Before using thess logic gales o inplemsnt

the counter culpul, # s necessary 10 sxplain the fruth table and the fransition for

[N 5{, ;

B oanrt N
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FIG. 2.7 COUNTER TINING DIAGRAM




244 QOMBINATION LOGID AND BOUOLEAN ALGERRA

A combmational ogic oircult s considerad generslly 1o possess a set of
mpute: 8 memory ees loglc nelwork o operates on the inputs and a set of
cutputs. The binary value of any oulput In a combinational logic ciroull i
determined solely by the present combination of binary inpul values and no

dependence on prior inpul values, Furthar more, as long a3 the input values ars

rrsiraine

s

A Hoolean funclion can be defined sither by a truth table or by an algebrs
equation. A Kamaugh map = a graphical form of trudh table consisting of square
of rectangular array of adizeent cella. A Boolean funclion utiizing 'n” variables
reguires g kamaugh map made up of 27 cells. Each cell possesses g unigue
address, speciied by the row and columm in which the cell residesz. The il
address of any cell differs by no more than ons digh from the address of any
achacent. Single murerical valuss of o or 'Y are entered in eazch csll The
kamaugh map is an effective way of reducing and shnpifying Boolesn funclions,

Boolean expressions may be rearanged validly using Boolean sigebra.
Hoolean sigebra i used o manipuiste and simplify Boolgan expressions. Tha
o]

Hoolean sigebra properies are listed below X, Y, and Z are variables

i

(17 XO=0

3
o
i

g

DX = FPropertieg of the

At =X AR function

N
<ad

{43 PR =X

e



5y Y= X properties of the

i Y e
fe) GeX = X OF funchion
il",']-_ e : ‘E Fes ¥
§8 T4 K =

e ; . . ™
{9y XA =X combining 8 varable with

1y A X =0 deell or s compliment

(15 XY = Y4X Curmulative Inw

YAy FI 25y ey F v bl
By A{XYy s Sbaorphon




{243 K4Y = K Demorgan's law

\i “M ~/ R

2.51 THANSIBTOR-TRANSISTOR LOGIC {(TTL PROPERTIER

Voo is the power supply vollage requires operating the entire device or 10

input and output voltages are the logic lsvel signals for each gate on the device

The absolule maximum Voo of TTL device s 7v. Any voltage beyond this
damages the devices. The 3400 seres have maximum operaling vollage 5.5y

=3
=
A
i
oty
&

and a minimum of 4.5 e the 7400 servioes have maimum and minboum

operating voltage of 525y and 4 75 respectively.

The TTL gale has a minimum fogic 1 input of 2y and a maximum fogic 0
wipait voltage of 9.8y, On the oulput of the gate, it has minimum logic 1 oulput
voltage of 2.4y and a maoamum logic G output high vollage is higher than the
miphnum vollage reguired for an input high on g following gate. This D4y
difference s referred 0 as g noise marging § ensure that a small noise ransistor

o a connecting line cannol changs the state of the rest gate.

#

Aogate oulpul s said o sink curent i oraales g current path from the

nput of a following gale o ground or 1o a negative supply. The maxdmum logic §

2,

& AL A ominus sign on g ourrent indicates that

4
H

inpt currernt for TTL gale s -1

conventionatl aurrent is flowing oul of the indicaled device pin. A plus sign on g

currert indicates that conventional current id Bowing g inio that device pin,




The maximun loge T inpul current for & TTL gale is 40 microampeares

e,

The fan-out i3 the maximum number of gate inpuls that can be connected {0 3

single gale oulpul without preventing the oulpul from reaching legal high and

mgal fow voltage evels Fan-out is equsl io output gate current divided by input

gate current. The fan-oul for a standard TTL 4

The propagation delay s the tne needed for a change on the input of 2
device i cause a changs in the oulput The propagation delay of a TTL gals

ranges from 1o 26ns,

A CTTL put left open acts 83 a high becauge there s 1o hase- emittar

[N

current path through # Inpractice, unused TTL AND or NARND gate inputs shoul

Hed to Yoo with g Tkilo ohm resistor. The 1 kilo ohm resistor protests the gats

v large voltage snikes on the Voo fne Unuzed OR or Nor gale

mputs can be bed directly o ground

Standard TTL « hould not be connected fogether 1o avoid the fata!

tmsy ocout i one oulputs fes o go ngh whide the otber ries {o go low.

Fypase capacitors, typloally 001 fo 0.1 microfarad shouid be conneoted

roout Voo frans caused by gale switching

betwesn Voo and ground

Comnecting lead should not be greater than 12 1o 14 in (305 to 35.8am;}




253 DEBIGN OF MODULC-IB BYNCHRONGUS CDUNTER USING 3K

FLIPLFLOPS {(TYPE LK DESIGH)

Due {0 the impending problems encountered with ripple counter as

enurnargted in chagter 1 aynchronous counters has been chosan for this project,

in counter design, the first thing fo do s o construnt the basic transition

table for the type of fiipfiop {o be used

The type J-) flip-flop is 8 combination of type D and 7 flip-flops. The J and
¥ leads control the mods i which the device operates. With both the Jand K (s

the fhp-fop will remain unchanged upon receipl of the next clock pulze: the

armation remaing unattered. With ong siale upon recelpt of the device will go
o the zero slale upon receipt of the next clock pulse will cauze the device to fip

e opposite stale in typical T- faghion.
This operation is summarized in table.

The J-K fipdlop can be connected as type D orlype T this is why 1 5 called a

v

b




0 G unchangad

i . G X
s ? b
g X
é ) ¥ {

Wihere X = don't care condition

CHEy = state of flin-Hlop befure clock pulse s receved.

WA

ok

CHEY = slate of fip-Tflop after ransition.

fale disgram for the modulo 18 counter is shown in fig and the counter

state iabile s shown i table
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Fram the above table 2.9 using kamaugh maps o simplify the logls give g group

of tabie-designated table 2.8




289 THE QUTPLT STAGE

vp of transistor ampifss,

wegio circwit is high, aboul 4 volls, the trangisior, T is
ging to conduct At this time the collector voltage s

approdimately zero, 30 that all the 12 volls connecied o the relay will appear

S hecomes energized and this conseruantly

B

<

P
M)
{3
pi4
&3

acioss the relay coll
closed, thus cosing the ac path through the lamp then turns ON. This famp
remains ON for as long as the bogio cutpul is on the high siale On the other

hand, when the oulpul of the logio oircult s zems, the ransistor will be cubof,

\.«

argd the collector voltage will be hgh {spprovimatedy 12 volts) As g resull of this

the coit of the relay is de-energies and this bring the contacts o be opan. Then

the amp goss off. This explanation iz for the normally open contacts, which is

oy the control of the green lamps. These oparations cocur in

a single pole double throw relay at the same ime.

i pole- sin

s throw nerms ? apan

i the explanation for the single pole-
v open contacts holds, The relay i uged for the control of
amps and that used for the control of the amber lamps, 8
o thiz serves fo protect the vansisior from eddy current from
the relay ool at switch off. The component value of the resistor used in the base
circull was caloulated as shown below. The loop current eguation amitter of the

transising.
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£.6.2 COMPONENTS AND VALUES

e R B N T L T LV 1 B B U S S
Readay coll rasizianoe B =4200hm

fransistor T = Boe 107 (NPM;

Base resiclance Kb = 20k

g

Base cwrent, b = 185 7mA

Collector owrerd, o = 27 9ma

STTT e
LA en =G,

H

ftis very important fo state the types of loglc gates use in this project.

. The Boolean expression: A+B =Y, where sign + denole OF

The {ogic symbok:

5 .,
P21 ~
Y ¥4
boereme e ¥
K
. »"/V ’
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Mhe fruth table for an ,;%F? Fable 27
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3 1 1
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1 1
! Phe Boolean exprassion. e or AzY
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utput stale and the time at which g Iafer stage change

time delay vields i the output count
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e i I

R 4 . Sy ome
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F
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iy The Boolean exprassion
The logic symbel for an AND gate
B —

™,
‘;.,.v. ................ S "/
PAN i 7 ¥

- S “i_ .................. -

Fig 2.9
8 A5 ‘}sf\g ;Z 2

bie ir

truih ia

Th
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{3 i)

“ Fom permyrd
[ELSRE HRLC R R LS 2
NMOT gate

g the |

shve

inh are ohiained by comb
there are the axoly

by

gates respoech
with symboels XOR and XNOR raspect

; s

28 200MPONENTS AND VALUE

BRIy VY ate o 8
§ S g L .f g:ﬁfﬁ Zomiis
74048

The AND gate = ECG

he puise g

The OF gate = FCG 743

~,

b

The counter = Bh 74¢

ihe NAND ¢
yithy the 4

OR and »

gate and
M and OR

NN 3
yoiusive M



274 THE TRAFFIC LAME

The lamp chosen for this projed -t ig o 240y, 40w jamp

Sowar = purrant x vollage Le P STV

e VIR pr £
2 250 v

e tm Phy o= G240 = 2.0
‘

A typical 10 outpul ourrent cannct drive the G0w lamp. Therelore, an

amplifier & needed 10 amp fify the 10 output clrrent 1o such a level that can div

the lamp. In this project, transistors are usad o amphiy the 10 output cu urrent,

& suitabie ransistor will be able to pass safely #50 mA of currend batwsen

Pt Bed Yy

sifive vollage biases i Hence, an NPN ransistor is g iddeal,

The fransistor has o nave an appreciable e so as 1o be abiz o raise the
eoficotnr currant 1o such as ameunt that can drve the lamp, The transisior BEY

5. which is a low level power ransistor with gain of 20 at 150mA ooitents

cuprent 1 Bas Aan averagn makimum coliector cusrent of 1000mA. The lamp and

ransistor connaction & also shown i fip. 3.0 The transistor i3 connhackad 0

the gafest reglons fo operate

o3
::.Q
oA
o
i~
"’“.;
fe3
23
hoad
=

cormmon emitter configuration and i




3.4 COMSTRUCTIONS AND COUPLING:

3.3 CONBTRUCTION:

CThe complele ciroult for the system was Brst bullt and wired on projed
hoard, After discoverad that the relay contacts were behaving as expecied on the
hoard, the vero-board, o sochels was firgd inserted info shralegic position on the
poard and then selderad. Other components are also carsfully soldered on the

noard. Finglly the los were then places into the 1D socksts,

it is important to siate here that before soidering the component and boards

weds thinned so as 1o avold the over heating of the beand and also fo avold diy

13 COMPONENTS AND TESTING

The circuiis were couples together o make up the complete raffic controflery
systen for the T-dunction. The signal indicalor were made up of three colours of

H

immpe for sach sig

smeke

2T
H

e roads, This signs! heads shvays consist of

the red the gresn lamps on top, amber in the middle and green light comes at the

bottom

------ ASTPUY

£ g - | COMMON

Fig 3.1 AN 7RO5 CT VOLTAGE REGULATD
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TARBLE 321 BOGLEAN EXPRESS FOR TRAFFIC LIGHTYT
~  Period 1, Bogds M, w4 and K= 1 which means road sre fo move (a0 intorception}.

- Period 2, Bosds K, Lo 1, the roads sre fres 1o move without any interception.

=

. Period 3, Roads MM = 1, the voads are free to move.

. Period 4, Bosds MY, M oare ko= 1, the roads are fres to move withoul so
intferception

For the whole roads movement, the periods combinatinn involved and also the

simplification is done according to the putput sequence using combinational loglo and

Boolean expression which is shown below,

ePeriod | for Boads K M and N

ARCT ¢ ABCD + ABCD

#Poricd 2 for Boads K and L
AHCH + ABCD + ABCD + ARCH

ROD A+ A)+ BOD (A + A)

Bef e neh

Sdihy



#Period 1 for Roada M and 340
ABCD + ABCT + ABCD + ABCD
BED(A + A+ BED (A + AY
Rens+ plp
=T R )
&y
=B+ B =1
#Period 4 for Roads B, N and M
RECD + ARCD + ABCD + ABCD
BCD (A + AT+ BOD (A + A)
BOD -+ BB
w A A ]
COE + B
= { ']k
=Rape
Though this is done for Road Green and Red lamps - The combination of period for
Amber famps are done to slfowed smouth ransition and warning for movement without
any problem.
The vombination of porlods for Amber famips are a3 shown below.
Periods of Ambers

Period 1 = ABCD

Perind 1= ARCD
Period 4 = ABRCD

1348




Por the Awher to come UM, the periods combination involved according to table 2.3 and
thew simplification using combinational logic and Boolsan expreasion.
For Amber K = perdod 2 4 perind 3

ABCh + BT

= AR T+ O

For Awher L= periead 1+ period 2

ABCD + ABCD

ABD (T ¢ 07)

= ABDY

For Araber 3 = period 2 + period 3

ABCD + ABCD

= AB{CD + Dy

For Amber M’ = perfod 1 + perfod 2

ABCD + ABCD

ARDH{ D + )

= AR

For Amber W = perind 1 + perind 3

ABED + ABCD

ARC D+ 1)

From the ithustrgtion sbove on the movemenis of the rosds the g 2.3 below shown

trangtiion sequence and the complete road structure al the junction and their movement

RE1t )
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~ (A = Green { Amber

= Red [ Amber

Fip 3.3: Transition of lamps for movements
Then the combination of periods simplification for Roads movement s expressed below

For Roads movernend Is sxpressed below

For Road K = 0D + €D + D

™
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For Bosd W = D+ E’.’E}
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CHAPTER FOUR

4.4  RESULTS AND CONCLUSION

4.2  RESULTI DISCUSSION OF RESULTS

We have successfully been able lo use the pulse generglor io prodice

clock pulse whose o s deperds on the duration desired. Table of this project

shows the sequence and perod for each of the lamps From this lable we

P

i oeach siate represents a dock pulse and the combinations of these

ohaarve

st i the aperation of the different tme lengths of the lamps

Furthermore, 8 brief analysie of this table shows that for road X, when the

other rasds indicate HED. Ab the izst slate of this stage

<~h.{ r?\; %""" ORI R ) ,,

e AMBER of both road k and L comes up. This s an indioab inn that both

seguences should get ready for change The movament oow switch o road L

herehy making sther roads to stop. Also al the iast stale. the AMBER of roads L

and B comes up. i also important fo siale here that for the AMBER lamps 1o

mome up, say for that of road ki ziate 3 OR 15 This has been ndicalad

ity

by enclosing al

Hy. shown below arg the lights changing sequence and the placements

sl
At

¥

3 4 g =y g . R
of these controlers on the roads, Howsver, ths

ing saguence has baen

done based on s proect design, Also, these signal head is just on affempt on

)
s



state device operatad by

gary input, which i enns o ueed o contral other devices oo pnenied o s mpul
4 nontact thareby he slaies o ine

£ &% "’,Al

The movemant of this meohanic

shanges at switch of

a single pole double thiow type which maans i ithas a

3 and Red lamps

Pt

nommally ¢

top the funbar lamp & single pole single Hiow sontact relay was

e

controd, B
gmed i haz only one pTnaARY openad coact and it used 10 comtral the mumber

3
i
A

famp sl stipuiale penod.

used are 12 volty, with 470 ohms resistance from the
e aboul 28 mA, which senve

Ty

renistanss,




421 PROBLEMS ECOUNTERED

The maior problams encountersd during the cause of this project was i Irying

to combine the GREEN lamps for some roads, Another probiem g in getling the
placements for the signal heads. One has o go to the road safely office where
we were directed to the police stations in the school vieinity. | have o sials here
that the police encountered were either ignorant of the information we nesded or
they refused (o cooperate, Also whal mentioning were some tos bought 35 3 new

oroduct bt refuse 1o operate as expecied,

4.2.2 REQOMWMENDATION

Since using memory cireult minatunzed the system and s more relable. The

rethod of approach should be adopted for cur traffic light confrodiers,

)

The increase in refiabiity help to solve the problem of break down of the system

fowe months  invnediaiely  after  insiafialion hence is preferable.  lsing

combinational jogic ohoull components employs a ol interconnection, which

Tracing of fault becomes diffinult Byt

b

detfimiely pose problen duning fault fndl

s using memory ohips reduces mlerconnections, defindlely the problem of

faultiinding wili also be reducsed,



4.3 CONCLUSION

if has been seern that affic ighl confroller can be design and constructed from

the basis principles i elechic counting and seguencing using simple logls gates,

pa

To some grest exdent, the objectives of design were achieved i the

The duration of the BED GREEN and AMBER fohls onn be sither increase o

\a

A.i'

degrease by allering the time of the Hmer oiraint Finanoe was one of the major

factors that affecied the type of materials used in this project Howsver, | o
e recommended that 1o mount the fraffic light on the Tounchon, some

gre nacessary. Fast the metal siand should be ve

\<.-
m
\,.)

-

s
xS
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