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ABSTRACT 

In the world where ease a'ld comfort is the priority, the design and construction of an 

Electric fan regulator lIsing infrared remote control is undoubtsdly appreciated. 

The remote control circuil ry consists of an oscillator, a driver and infrared transmitter 

units, while the main regt' lator circuitry consists of an infrared senSOl", a current-gain 

amplifier, an inpu logic, ('utput and a speed display units. 

Both the practical aspects ami theories behind the construction of a prototype have been 

adequately treated in this project report. 
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CHAPTER ONE 

GENERAL INTRODlJCT~ON 

1.1 Introduction 

In a \vorld where comfort and ease constitute some or man's basic desires, the 

electronic worlel has not in anyway been overwhelmed in its contribution to achieving 

these desires. 

In this light cam~ the invention of eicctric fans. An electric fan is a device to 

agitate or move air or g':lS. It is basically a device for creating a current of air by the 

movement of su;·face(s). It is used to move air or gas 1'1'01)1 one locdion to another within 

or betv;een spacs for in! ;ustrial reasons or for residential use, for ventilation purposes or 

increase the circulation .)1' air i:1 a living space. fans have broad surfaces that usually 

revolve iil matic ~1. 

Fans could als( be usc I ror ornamental decoration, climate control, cooling system, 

rcfreshi!1g gir,l)crsonai wind-generation (electric table ran), ventilation (exhaust fan) 

v/inno\ving chat for grai 1 removing dust (v<: ~uuni. cleaner) cuttings and to provide draft 

tC,r a fire. 

Electric 1"<:n:, ha~ rl:gulator through which th!~ rate of it:; spe<>l !revolution is 

controlled (i.e. put on, Ix\uce, increase or put off). Fan rcgulaticii may be desiglled to 

operate J1lc1nuall! or aute mi1tically (i.c. its speed rate aulomalicaliy increases or decreases 

with a raise or : fall in ,:.mospileric temperature respecti\eJy) or digitally by the use of a 

toggle svvitch OJ remote control device. The remote control device gives one a privilege 

to operate nUls 1"0111 a rc \sonable distance away from its n.:.gulator. 



1.2 /~irHs A.nd Objectives 

In other to add ease and more comfort to life this project is oriented mainly at 

monitoring and contrclling the speed at which an c!ectric fan rotates, by means of an 

infrared -red remote cuntrol fan regulator. 

F~n hi~tory stretches back to thousands of year:,. Since antiquity, fan possessed a 

dual illl1ction; one of [l status symbol and the other 0[' \.i.selul ornament .In the course of 

their dc\elopmcnt fans have been made of variety of l1wterials, have included decorative 

artwork and have beeu a universal tooL The simplest kinds are loaves or flat objects 

waved to produce a more comfortable atmosphcre. These rigid or folding hand-held 

device has been used for cooling air circulation, ceremonial device, and a sartorial 

accessory thro: tghout the \vorld from ancicnt times. They arc still L!:.:ed. 

Origim Ily the i~lr: could be seen as having tropical orig;ns .The earliest known 

fans \vcrc c[dkd "Scre('n f~ll1s" or "fixed leaf fans". These instrull1t;nts were manipulated 

by hand to eel( 1 the boe y, to produce a breeze and \vanl of insects. Early fi:ll1S arc usually 

mad';:: in the f0rm of \1all11 leaves .Some of the earlic:;t known fans have come iI'om 

Egyptian tombs .Early Assyria and Egypt employed slave and servants to manipulate 

these instruments. In E:ypian, relief's fans were of the rigid type. 

Tutankh~lmum' s tombs possessed gold fans with ostrich feathers, matching depictions on 

tomu walls . LCi1g~hanc! cd, disk-shaped t~ms ·were c(llTicd by altel1~tants in ancient times 

and v"cr~ asso(.:iated w;th regal and religious ceremolllcs .They had handles or sticks 
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auached to a rigid leaf or 10 feathers. Plumages of birds were used in fans, such as the 

Egyptians and Native Amci iean lndians that had practical and ceremonial uscs. 

In the ancient Americans the Aztec, Nh~ja and south America cultures used birds 

feathers in their fans .This [lad a religious connotation as to the use of bird in the Hll1s .In 

India the ~ 'inclu tcrrn for a Can is parkkha' (a derivative or a "·a feathcr" or a device. 'In 

Greece, lincn was stretched over a !c<lf'-shaped frame. 

In Rome, gilded aId painted wooden fans were used. IZoman ladies through the 

empire used circular fans .Chinese sources link the 1:111 with mythical and historical 

characters. 

In Europe, dming t:1C l'AidcHe Ages, the presence of 1':1I1s was absent. The West's 

earliest fan is a flabellum, or ceremonial fan) and it dates to the G
th 

century. Hand Hll1s 

were reintroduced to Lurop!: in the 13th century and 14th cClltury. F'1.l1S from the Middle 

East vvert:: brought back by crusaders. In the 15th century P11l1uguese tmders brought fans 

to Europe, Rome, china ar,J Japan. Fans became generally popular in 1600' s the folding 

fan, introduced from china, became popular ill Europe. In the 17th century and 18th 

century, i1111S reached a high degree of artistry and \,vere being made throughout Europe. 

Folded Can:; of lace silk o· p,lIchmcnt vvere decorate am: painted by artists. fans were 

imported from ch~na by tl e East India companies at this time, also around the middle 

17003, invcj~tor started dcjgning 1',:lIS mechanically. Wind-up t~lI1S, similH automotive 

engines and air-cc nditioni, 'g ~;ystem, \vhich wen~ driven by belts o!· direct motor. FallS 

creGte 8. ~ind chill but do not lower the temperature direct1y. Hence, electric fans \vere 

constructed .These t~lI1S generally consists or a set of rol::l:ing blades that are placed in a 

protective housing that per!nits air to now through it . 



" The blades are rota'lcd by all electric motor that is either AC powcn'd or battery (OC)-

powered. 

However, there was a growth in integrated circuits for controlling the speed of these fans. 

In the recent years the technology of using these fans has evolved significantly. 

1 ,j .". 
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This project is di\ idsd into four chapters: Chapter one discusses general 

introduction, aims cd1d object of the project and the literature review'. 

Chapter two is on ~',ystem (hsigns. Here calculations leading to the choice of component 

llsed are SJ10V/l1. 

Chapter thp~e is ass gned vvith construe, iOI1, testing and results .The method of 

conslruction and tl11' constn, :tiun of the boxes cc 1taining the circuit arc discllssed here. 

Chapter lou; is the c,mclusion and recom ncndations. 
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(j~APTER T\VO 

2.1 The PO\YH Supply Unit 

The AID converter used in tbis project design required a voltage sl.lpply of 12V. 

The connection of the poY'cr suppJy ullit is as shm-vn in fig. 2.2. 

The circuitry consists of240VI12V transformer whose output is feel into the diode bridge 

rectifier to produce a d.c voltage output. A capacitor of a specified capacitance value ,vas 

used to remove a.e ripples by \vay of filtering. 

The 7S09 lC volta ~c regui8tor was usc! to produce constant de voltage supply of 

+i2V, w:lich is L?quirccl '0 power the circuitry Ie chips ue,cd ill the project and to drive 

the tn;n:;istors 2SC945 'Uld 2SC603. The +12V dc and the +12V ac supplies are 

conllected to driv:: the Ie ,:;hips and tbe 12V relays respcctivdy. 

Filter r::-' \---1 h~gulat{>r __ _ 

l I CJ" To Loads 
Dc loads -------, -

_I L_. 1f!!Y! I 

Figue 2.1 Block Diagram of Pm"er Supply 
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+ 12\fac 

Figure 2.2 Voltage + 12AC and DC Supply Unit 

I. Tram;fonllcr scire·: iUH 

"" 2·h Ymu/n: * 2~L Vrmsln: ::' vrms/R 

Thereforc, 

For this project, PI) = 9W, r~1. =-= 9.S£l 

Vrms = ~9 ::: n? * 9. i/B 

== W.27:c::: 12V 

II. Diodes rating 

Voltage ralH1g: the maXlI11l1l11 voltage, which oculrs acros:; the diode in the 

reverse direction, PC:lK invlTsc (PI V) must be less than th·;; bi·eak down voltage of the 

diode if it is !Jot conduc~ing appreciably in the reverse direction. 
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For a full-wave, 

PIV =2Vm 

Vm::=:.,,)2 Vrms 

Vm = --J2 ,~ 12 = 16.97 

Vm~ 17V 

Therefore, 

PlY = 2 * Vm = 2 ::< 17 

= 3~lV 

The breakdown voltage m,Jst be greater than PIV (Blk > PlY) 

m. CapllcitOi seir-ction 

Voltage rating 

Capacitor voltage, Vc ratii1g 2: .,,)2 Vrms 

.,,)2'~ ]2 = 16.97V 

Ve 2: .,,)2 Vrms 

Ve 2: l6.97Y 

Therefore, a capa(~itor of\'o]inge rating of25Y was chosen 

Capacitance rating: 

Ll V = VnJi2FRC 

AVa 1/ C 

If J. pcak-to-pe'lk ripple ve ttnge of not more th:.m lOY is to be tolerated. 

to = 12.,,)2/ (50 ~:. 8 " C) 

c = 12 '12 / ,;OCO 
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Therefore a capacitor of2200 flF capacitance was chosen. 

2. i.l The Bri0se Rcc.tilicr eire.nil. 

Figure 2.3 The I3rid~e Rectifier Circuit 

A rectifier is the (1rrange11lcnt of diode(s) to convclt ;\C volta:;e to a pulsating DC 

voltage. For analysis, \1-/( shaillil1lil our scope to the I\.dLwave bridge type of rectifier. 

The full w,~ve bridge use: four diodes arrayed in l>ridge shown in fig 2.3. 

During t!le half c,rclc of the input a point A, positive with respect to B: diodes D2 

aLd Dl conducu. Curre,1l thercron~ flows. During other half cycle, that is point A is 

negative vvith respect to B: D\ and D) conducts while D2 and 0 4 blocks. Current flows 

fI'Ol11 B to A thwugh D), IZ L and D\. Bolh current pass through the load, RLl in the same 

direction and so as i1uct ating un-directional voltage is developed across the load having 

the W2ve form ;:1.'; shown 'n figure 2.4. 
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Figure 2.4 Input and Output of Bridge Rectifier Circuit 

[n considering rectifiers tor design purposes, it is always important to know the peak 

voltage PlV that appears across the diodes. The PlV of a full wave bridge type is tv,ice 

the max.imum vo:tLlge. 

Y' -'115 -- \r /),.., 11 - 'm" .... I~ 

= 1/-1; ':' '1 -- 0 7' \'7\1 ~v, . \(..... '. tlhlX - \j 1 111U,X 

The br:dgc rectifier used hi:; the f'olluwil1L', ratinu 
L L' 

MaximuIT1 input vllitage = 7(JV 

j\,1aximun-, Capacillncc = 2S00pF 

l'vlaximun: Voit<lgC per diode = 1.1 Vat lA 
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2. L2 A.C. Filtcring/Smoo~hcning 

A hnlf or full \\I8'/C rectified voltage wave form may be smoothened out to 

provide an approximate d.-.::. voltage using a capacitor shunted across the load to act as it 

filter. The capacitor store~. energy during the conducting period and delivers this energy 

to the load during the non C(}J1(lucting period. The deviation of the load voll.age from its 

average Oi' d.c. value is ref(':lTcd to as the ripple voltage. 

2.1.3 JC Rl.'g:ub1tors 

integrated circuit vol1age regulators provide the bcnellts of low cost, small size 

and high perfonrance. They arc normally used to regulate supply voltages locally on 

each individual c'rcuit Goard of a Idrge system. A wide range of types are available as 

either fixed vott<:ige (three-terminal) or variable voltage (four-terminal) in which the 

fcurth lead is used as the cul1trol terminal. A typical fixed voltage regulator is the 7809 

voltage regulator, \vhich is c2sily used as Sl1o\VI1 in figure 2.2. 

lvlore complex fo'ms such as switching regulators are quite common owing to 

their flcxi:Jiiity in applicat on and their ability to provide good regulcttion at low cost. 

For the purpOS(; uf this p;'o~cct the type of power Ie regulator used is 7809 Ie which 

sllpplie~; power to all the circuits except the relay section (which uses 12V a.c. supply). 

2.2 REMOIT CONT{OL 

2.2.1 Oscillator 

The remote contrOl cil cuitry comprises of an oscillator, a transistor driver and an 

infrared tramist()L In this project, 1 he HEF4060B is used ~IS an oscillator as well as a 

divider. 11 is designed to g ~1li2rate pulses at an average desired frequl~llcy of 4.35 KHz. A 

10 



t 
. d f'. - i' "71 rj 1 1( l-lz \' s t'lkcl1 from I)in 7. Thi s ni n is connected to thc base of (cs!re ilcqUGncy o.!. , t ~ ~. ( • 

"teI' ')'-'C94" tl'''11SI'StOI' l'!I'\'\'Cr via a I KQ resistor. The output of the driver a common-em!, .:..,) -' {I. , 

is in turn connected to an idrared transmitter as shown in fiGure 2,5, 

R - ](.( I\.~J 

p-.".3 
Ii <)' ,jill 

2.2.2 Descriptio:l of H EF,f060U Ie 

Tbe I-JEF,+(!()013 is I 14-stagc ripple-carry bim!ry coullter/divider and oscillator 

with three osc:illalcr tcrmin tis (RJ Ric and ere), ten buffered outputs (03 to 0 9 and 0\\ 

to Oil) :md al1 Clver lin', :lsynch,\lI1011S l1laster reset illput (l\1R), The oscillator 

cO!1figuratidil aUcl\\ s design of ,:ithcr RS or crystal oscillator circuits, 

The 0~ci1l0lor may be replaced by an externJI clock signal at input R3 , The 

COlElt-er dvanccs on the lle ;31ive goillg transition of R5, A hiu.h level on !V1R resets the 
~ ~ ~ 

coumer (OJ to O,);Ld 011 to Ou) are LOvV, independent of olher input conditions, 

I 1 



Figure. 2.6 Pin Out Liile 

Pinning 

l'vlR Hast cr rcs~t 

RS Clock inplt/Oscillalor pin 

RIC Osciilatol pm 

E:<:ternal Capacitor Connection 

OJ to 0<) Counter (ILllputs 

0 11 to 013 Counter Outputs 

The av~r:;2C frcc,ucncy g,;llcratcd bv the oscillator is ..... ' .. '- .J 

I 
Hence R1 ~= -----~--- = ,_ 

') .... (' I:)'~ YO 00'1 v4 .... 5 \"10- 0 .... .J I 0:-\(' _._I..i • ..It .~) ..i 
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The CrequClh.:Y of pin 7: 

F · = F 1'')..\ b"C'l'clse pin '7 is the fourth Qutl)Ut lr)in oftlle HEF4060D le pm 7 l)Sc ..., '" < . 

Therefore, 

F · -.= ,1 ')~:;; lOu,·,:1 f1 ,c,::::;')"7; 74 * lO'('IIz pm I 'i ... J ~I I v ~ J , • 

2.2.3 Tht~ InfnH',:d TrammiHcr 

This is a solid gallium arsenide that emits a beam of radiant flux when forward 

bias,;;d, c;cc.trons from the n-regions \vill recombine with excess holes of the p-material in 

a specially dcsigneJ recomtlim~tion region sandwiched behvcen the p and IHype material. 

Dt:ring rcwmbinatii)il process, energy is radiated away from the device in the 

form of ph0tons, The generated photons will either be reabsorbed in the structure or leave 

the surbce of tLc lcvice a; radiant energy. A few areas of application for such devices 

inciucle card paper tape reader shan encoders, data transmission system etc, 

2.3 Fan RegnJatof . 

. 2.3.1 Infn.red Delcctor/Kccdver 

The reC'..;lv:r cireui. :';;lO\Vn li1 figure 2,7 IS divided into infrared detector and 

infrnrecl sigtd aml'lil~caiic\ 1. 

\YhCll ini"h:,'cd sign tis fall or; the infrared diode, the potential ilt the pn-jul1cton is 

reduced to alm:Js zero, tenec current tlows through it to the transistor base with 

negligible rcsistall'~e, only ab,)ut O,(~V is dropped on the diod::. The infrared signals ~~re 
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1 1'1 r ~Sl· (;to" r 11.\ seI·ves· as c·' cllITcnt-li miting resistor, which avoid received as pu ses. 1C _ ~ 1'. .1 ~ 

damaoe to the infrared dioJc hence allO\vs a current of only 35 .45nA to flow through the 
:;:, 

diode. 

2.3.2 Current-Gain AIPpliticr 

The infrared sign;! amplitier is designated to greatly amplify the very weak 

current generated by the infrarcd dctector diode, through its exposure to the infrared 

signal from the remote COt,llO! infrared transmitter. 

For this project, th,; amplitier is a 3-stage feed back amplifier. The input voltage is 

the one across the i!lfm}"cd dct 0 clor. The couple network adopted is Resist a nce-

'ITtI' 

Voltage input when infrai ed signals 

fully illuminated with infr,ircd beam the voltage across the dioue is 0.5V and Vm: is 0.7V. 

14 



Hence, 

Voltage GCross Rl = 9 - 0.5 -- 0.7 
'-

Therefore, 

lin = 7.8/220'" ! 0('::::; 35.45nA 

Where Illl i:; the base current ofQ! 

13 = 50 

I-knce, 

= 1. 77 '" 10 -6 -= 1. 77 ~lJ,. 

For stage 2: 

The output of sta0e Olle becomes the input of stage two. 
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IC2 = 50 :;< 1. 7 >,. , 7" [0-(' 

~ 03.64p!\ 

I~or Stage 3: 

The out put of str:ge t\vo becomes tile input of stage three. 

Hence, 

= 0.0044A 

2.3.3 Inpat Lo:;ic Unit 

The input logic UI'it is to select and control the input stale ofthc reIllY control 

circuitry. The input logic un:t shovm in fig. 2.8 is divided into: 

Input divider, SR nip-nap i1ild a rc~;ct oscillator. 

16 



.--------1---1,; I r 
'g ,,'" f--'---Ii 
!I> 8 

"I' L 

It' '-- -~; 
(:..., 11 -'-i, ,! ~ \. -

Figure 2.~ 

The output oj'the last amplifier is fed intc\ the input of ailother 4060B (here use as 

an input divider for pin 11 is the clock input. Thus clue to the in~crnal division in the Ie, 

the high frequency p,ilse (i'OLl the infrared source, through the sir,\1al amplifier is divided 

17 



· for a short time of acceptablc signal reception. 
by the 406GB. Pin 7 becomes 10glC 1 

Hence, ~he logic 1 is used 10 reset a Resistor Transistor Logic (RTL) SR t1ip-Hop. 

The input dividcr circuit is shown in fig. 2.8. 

The output frequency oftl',e dividcr circuit is 

1, F frl " ~ D::=:' ""in £-

Hence, 

2.3.5 Reset Oscillator 

The Reset Oscillator is a control design to automatically resct the elementary SR 

flip-Hop, Since 4060B IC nscillates only when pin 12 is logic 0 or negative, A logic 1 pin 

12 prod\:ccs no frequency' lr uutput {or the integrated circuit. 

T!!c pin 12 of lC ,r060I3-C is connected to pin 11 (If 40608-8 which is also the 

output from the signal amplifier holding the infrared generated pulse (indicated as point F 

as shown in fig, 2,8). Thc;'ctorc, when no pulse I signal or button SW 1 of the infrared 

source/remote controller is on: no signal is at point F, so pin J 1 or the 4060B-B and pin 

12 of 40608-C arc at logic 0, which is attributed to no-signell Hcnce, resistor 2.2KQ is 

connected 10 the gmunc!. 

18 



The effect ol'the lm:ic 0 on 40(jOB--B is that no output a\ pin 7 (i.e. pin 7 remains . ~ 

at logic 0). But logic 0 on pin 12 or ·:1060I3-C produces oscillation and outputs pulse at 

pin 6. The puise or logic I nscts th~ ~)R tlip-flop. 

Tllcref'orc, when the ~ystem is stable or at ground stale; no operation is on. Hence, 

Q or point A is cJV\iays logic O. But by the time SW 1 is pressed on the infrared remote 

controller, point 'f holds th8 pulse. This pulse callS(::S an output at pin 7, which sets and 

turns Q to 1. The leading pvisc creates an ON and OFF effects on pin J 2 of 4060B-C at 

no pulse or output at its pin C'. 

2.3.5 OUlpnt Stepper 

This part of the project uses HEF40178 Ie. This Ie is uSllall)' called a decode 

steeper b,~callse its len outputs behave like a decoder output, in which logic 1 moves 

across the output as illustrated in figure. 2.9. 
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Figure 2.9 

The logic 1 moves across Lhe outputs for every clock input and after the whole length is 

covercd, til:; logic 1 goes I;ack 10 1hl: start and operation guc's on in c:/c!c. 
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In this project, six of its O\itputs pin~) \verc connected to the display unit and the last five 

of these six pillS were at the same time connected to rcbys via 2.2KQ resistors (1nd 

2SC954 transistor~; driver. . fbe seventh output is used to reset the Ie. 

I'v1oreowr, Q at logic I acLances the steeper by one step. The operation of lhe system is 

toggle in nature. The OplT(llor requires the ON and OFF of S\Vjl SW2, in order to 

advance the steeper more than oncc. When SW J or SW 2 is toggled, Q turns to logic 1 and 

releasing 1hc svvitch makes pill 12 of IiEF4060B-C IC logic 0 and then resets Q to logic O. 

A subsequent press of SW,/ SW 2 re~urns Q to logic 1 and 0, continuously. This effect of 

making Q ON and OFF gcn'Crates pulses to clock the steeper. 

2.3.7 LIt'scription of HE~i'4G17B iC 

Th-: HEF40171.3 is a decode counter with ten spike-bee decoded active HIGH 

outputs (00 to O<;i-, and active LOW output from the must signifJcalit flip-nop (o.s .. 9), 

active HIGH alld dc:tive UJ\V clock inputs (CPo, CP1) and all overriding asynchronous 

rna:;tcr J~s..:;t input (MR.). 

The counler is advanced by either a LOW to HIGH transition at CPo v/hilc ep! is LOW 

or a HIGH to 1.,0\\1 trullsi;ion at CP] while CPo is HIGH. As il1ustr~,ted in the function 

table, tabk 21 !. 

Figure 2.10. 
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Pinning 

CPO clock input (LOW to H1GH trig2;cred) 

CP 1 clock input (HIGH to LOW triggered) 

MIZ master reset i1put 

00 to 09 decodec; outputs 

05-9 carry outp~.lt (active LOW) 

Table 2.11. 

Notes 

r·.m 
H 

L 

, 
L 

L 

L 

r-----~--~----------~---~-l 
CPu L CP I OPER.A,lION 

,\ I-'-'-+-'-:-·'-=-='="·-~ ,-, =-H-' .'i
1 

1,') ( .•.. ,::: I 
- I) '.. "",_:~ .... - "-':' -

H ! '\.. 

_F \ ~ 
II.:", iUl"I'J,:J 

fl,) l,tlJI'I'Y' ~ I ~ 
\ L H I J 
i -, I 
1 L "'"" I L Ik. (II Xi'J;;' '--- ____ L ___ '-_ 

H = HIGH state (the mor: lK)silivc voltage) 

L = LOW state (the less' lositivc voltage) 

x = state is imnuterial 

tdR, CPI) and eP I are operands, 
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When c<1~,cading counters, the 0 5-,) output,which is LOW while the countc:rs in the state 5, 

6,7, g (mel \) car; be used to drive the CPo input orthe next cOllnt counter. 

A HieU on MR resets t\.c counler to zcro (00 = 0 5-9 = HIGH; 0 1, Ii) 0 9 = l.OW) 

indep(.:ndcnt oft1w clock inputs (CPu, Cl'd· 

2.3.8 Oi~tput tJnit 

This unit cmbociies five relays, five transistor drivers and a potentiometer. A diode was 

connected aeros3 each reiay in a revcrse bias with respect to the drive current. Its purpose 

is to shOlt-circuit the bEiCk c.m.f generated by the relay whenever it dc-enclgizes, 

o(hen{ise the voltage CCll"! be high enough to damage the Ir:H1sistor driving it. 

The relays \vcre conncct,;d 10 produce the early basic circuit. The drivers adopted in this 

project ae NPN (2SC94.:,) transistors, which were connected in a common emitter mode. 

The outputs of the stee)cr were connected to the base of each transistor via 2.2KQ 

resistor. A~; sLovin in fig 2.12. 



c) 
+IX~i<~'c.. 

('ij~c)=,,-J- 'FrLl-'~l 
~Ll-·i~{"'.~~ Ft., n~ ~ 10---) 

o 

Figure 2.12 

Ix 

C) 

\1\)(!il,lnrl 

I (J o 

The transistors are 10 (, l1 i,litier the weak current lrom the steeper outputs in order to drive 

the relays. [ll this circuit switching, one rclil~l is scicctcJ at any given time. 

The inductor (If the po,cntiol11eter is the main element Ot't:lC speed regulation. It behaves 

like a l'I:;jslor 'n an At:. r:iJuit. 
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Figme 2.13. Basic Cin:u~t 

Speed 1 is the 10'·"l.:st bcc:m;: it is linked through the highest induct<:ncc and speed 5 is 

the highest because it is linked through the lowest inductance. 
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2.3.9 Speed Display liuit 

This unit is designed to display speed 0 to 5 or the degree of regula lion orthe fan. 

I.e. 

0:'\'1 cans 0 fr 

2 

., , 

Minirnum speed 

Il1creasint~ 

) hlaximum speed 

A very common digital output di~.play is used; the seven scglTlCnt LED display. This 

clevice i,; llsed to convert a·q bit Gel) into a visible readout. It consists of seven LEDs 

arranged as shown in fig. 2.14. 

lV!odcrn hand calculators, \'Irist watches, J11ultimetcrs, all use the seven-segment display 

Cor their readout. The LED type is cost efficient, reliable, and very bright with low 

voltage integratcJ circuit! y. 
a 

r 
i b 

(f 
.-' 

I 
c 

I 
c 

d 

r'\;ure 2.1 't. Common-Catholic Scv('!1-Stgmcnt Display. 

In this project, the display is done using diode. For instance, the active logic 1 from the 

40 17B is connected to cor'esponding set of diodes to display a particular digit. 
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To display digit I, band c must be at logic I (because the seven-segment display is a 

common-cathode type). Therefore, to display any digit the corresponding segments must 

be at logic I. 

Diodes are used to distribute the logic 1 to corresponding segments, so as to direct the 

now of current in only une direction. This is shown in fig. 2.15 'a' to 'f' 

(a) 

,'~'~-' .",. " ' .. '~ .... ,~ .. - .... ~ 
"'''''~~", -..... -<'~-.~ 

(b) 
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( c) 

(d) 

(c) 



(1) 
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Figure 2.1' Complete Circuit Diagram 
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CONSTRUCTiON AND TeSTING OF IU~SlJ LTS 

3.1 Construction 

The project was CCl1structed based on the eli ITercnt bui \ding stage, as indicated by 

the block diagrmYi. The remote control was first built and tested. In the same way the 

receiver ::ircuit \vas built :m [1 separate veroboarcl and tested along with other circuits. Ie 

sockets were used to avoi, l damaL;c to chips due to excessive heat during soldering. 

On testim~ with the re1110t ~ control, the ertcctiveram1:,c of control was over 10 metres. 
~ ~ 

3.2 Casing 

Ai1er mounting thl~ circuits on Vero boards, the whole circuit was then put in a 

case made of plyvvood anci '.vell dimensioned as shown in lig. 3.1. It was constructed in 

such a \\'ay to accot1ll1loc\:. tc the circuit boards conveniently, spacious enough for proper 

ventilat;(ll1, cilsY:lperatio: , ~?asy halldling, and heat dissipation. Lastly the cases were 

pc,Jishcd thiS n'2 :ing the, 1 attractive and virtually appealill~.s. 

A battery compartment \\ lS made at the tail end of the re\1lute control casing . 

. \\ 

.. -~-.----.-,.2;'1 
~ f::; ,1/1~..: "n 
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3.3 Cost i~s~imat,~ 

The total cost ofcon:'truction is :.d\O\'ill in the talJle 3.2 

TABLE 3.2: Cost Estimate 

-~--~------ -.---~---------

NO. OF i 
\ 

lTEIVlS 
I 

'1 

I I 

I ------,-
20 Yards 

I 
1 
i 

DESCRiPTION JF ITEM UNlT COST (N) 

--_. __ ._------ --------------

100 
--------------------- -------------

10 Soldcrin:; 1 ron 

I TOTAL COST (N) 
\ 

--1 100 
._----

200 
I 

" 1 ,) 

1 
! 

., 

. ____ --_._---------1---------_.-

40 
-------._--- -------- ------+-----------

50 

HEF406'')f} IC 

HEF401lB 

-
I 
I !20 I 

1 
\ 50 
-7(~-------

-~~~.~-----
I SO 

I 30 

_=t2?0 
i 20 

.. 

I 90 

"-+~'O I .~ 

~~)~o~ 
')"0 
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Cl IJ\PTER FOUR 

4.1 CONCLUSION 

This project \vas v\leli designed, constructed and of great performance. The 

ultimate aim of an Engineer is [0 clesiy,ll and cOllstruct a worb1b!c circuit at a minimal 

cost, w'hich this \vork has renl1y shown. 

4.2 REC01""1i\HSNDATrCl\i 

Regular pmv::;r suppl:1 may not be guaranteed in Nigeria, therefore, it is 

recommenced Llmt tLis projC( t sllOuld bc powered by a scpdn:tc C) valls cl.c. povycr supply. 

If the distance at wh;c11 the [emote control effectively controls the reguLltor is to be 

increased, it is recommenced tltat the <li11plifier circuitry is to be improved. 
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