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ABSTRACT

The existing conventional ways in which public are informed about things and

places location like signboard and signpost sometimes are problematic. Not be

l seen at night, the means in which they are presented is unattractive and hence they

are hardly noticed by public is unveil in this project.

This project come up with possible means of attracting the attention of the public

to be able to read what is placed due to the attractive manner in which LEDs were

arranged to display information. The design basically utilized pulse generator,

(NE555 timer IC) which act as an oscillator (monostable multivibrator) to the

LEDs, decade counter (CD40l7BC), rectifiers (lN5400) (series arrangement of

diodes) to éontrol the voltage, (voltage tegulalor) h'atisistm· whléh aét as à switch

to the Light Emitting Diode (LEDs) (Tip41).
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CHAPTERONE

INTRODUCTION

The need to show a visitor the way to'the faculty of engineering cannot be

overemphasized. This is infonnatwn age, and there is no any other better

way of entertaining the public especially V1¡;
confused visitors and strangers

than welcoming them to the clepartrnenl, in an interesting and fascinating

way within a short period of time, using elcclronic Hashing display. This has

been the compelling force behind this project.

L

Display system is one of the means of aclverliscrnent and location indication

nowadays and a means of noticing the public 1mporlai1t things to be read as

it is designed to display the messages rn a fashionable and attractive manner.

Its main objective is to display the location of places (faculty of engineering

precisely), addressing a visitor, advertising company/organization names and

displaying information lo public. The project is to display WELCOMETO

ELECTRICAL AND ELECTRONICS ENGINEERING DEPARTMENT. About

thousands of LEDs were used in the project. For each LED to light visibly

well, a current of about? is needed. The power supply therefore is of

fundamental importance. The voltage of the power supply must remain the



same as the LED flashes sequentially and then display the whole info.ftllltiQÍí

at once by the help of an IC555 timer and decade counter (pulse generator).

MOTIVATION

Majority of people nowadays watching and appreciating flashing things that

can easily calls the attention of the public'. With the wide spread ofliteracy,

this has given room for the use of flashing display to show a person the

direction he is moving. For instance in this project, "Electronic Flashing

Display" if the board is placed at the entrance of Electrical Engineering

Department NBPZ any visitor to the polytechnic entering the department at

anytime (day or night) will sec the display very attractive unlike sign post

and sign board which is difficult to define during the night, Which case

question of asking which department am I?

Also in business environment, fully displays ai·e used to call the attention of

customers more especially women anel children when they go out for
r

f shopping.
·'-
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·.:i?>i't
The aim of this project is to design and construct public address system tlúít

·

can display sequentially and also flash the message WELCOME TO

ELECTRICAL AND ELECTRONICS ENGINEERINGDEPARTMENT.

OBJECTIVES

To de?ign and constn1ct a befitting school of engineering digital electronic

sequential display which beautifully welcome to electrical electronics

engineering department.

To provide a design that is afforclable compared to similar types of the

device.

To improve on the work of others who have done similar work

)-. Testing the circuit
,:-
?

METHODOLOGY

The method employed in designing and constructing this project is

çonstructing the various unit of the circuit, that is; the power supply unit,

oscillator unit (i.e. 555 timer and decade counter) and the display unit where

the outputs are obtained.
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EXPLANATION OF THE BLOCK DIAGRAM

PHCN: Is the AC input power supply, 220vac

Transformer: The AC input is fed into a step-down transfonner to slow

down the input voltage, to a level suitable for the circuit consumption.

Rectifier: The rectifier converts the input voltage to DC good for the

operation of the circuit.
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Oscillator: Is the signal generator responsible for generating some serial

turning pulse for determining the turning operation of this project.
L

DC Filter: Because the rectified AC to DC has some noise

components, a capacitive filter is reasonable to smoothen the output to a

clean level.

Frequency divider and Frequency divider by 4: Arc responsible for

stepping down the serial pulses generated by the oscillator into steps or

divisions, the !st frequency divider divides into 10 steps while the 2nd

frequency divider divides further rhe divisions done by the ]st frequency

divider into 4 steps.

I. DC Amplifier: The divided signals from lhe frequency dividers are used for

operating the LED arrays. Therefore, lhe amplifier section amplifies the

signals into a level that can operate the relay.

-::5. Buffers: In reality the relays were used as the buffer to separate or isolate

the LEDs from the conlrnl circuit but amplifying control signals from the

L control.
1=
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SCOPE AND LIMITATION

This project is concerned with the design and construction of several

gadgets. It finds application in where the mode oC operation is not to be

known by everybody. Hence,

? A very heavy rain can stop the circuit from working (component like choke

resistor as used in the construction when gctl111g hol during operation, a drop

of water on it will bn;ak the resistor).

? Care should be taken to ensure that each lurnccl pulse is positioned neatly

before :my soldering take pbce.

? Components and mate1üls used should bee considerable factors for the

project such factors as manufacturing l;.tclors, service factors, availability

factors and economic factors.

Dmüg1¡ mui Com'tructiun of Electronic :.•f!que11tia/ jlllslu'11g ,l?plt¡y

1.6 PROJECT ORGANIZATION

This project was arranged into five chapters, chapter one as an intTOduction

lo the project. Chapter two deals with relevant literature review of the

project. Chapter three deals with design procedures/circuit analysis, and

component selection. Chapter four is construction, testing and enclosure anel

6
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CHAPTER.TWO

LITERATUREREVIEW

.:...;_">.:..r
-?-·

·>."!)(: :,•

?ti??;:';!
In this chapter, the work done by other writers that are relevant to the

research work is presented; the basic theories behind the working principles

of the impo11ant components are also tliscussed. It also highlights the

Jimilat1on and lapses that l1ad been undertaken on projects concerning

electrical sequential flashing display.

-2.1 HISTORICAL BACKGROUND
!

·:

,]

¡
J=
I'

r-
F-
?
;€
:/.l=?._,

The dominant display technologies today are Light Emitting Diode (LEDs)

and Light Crystal Display (LCDs). LEDs emerged in the early I 960s by

using semiconductor light emitting theo1y. As an Engineer at Bell labs, Dr.

Stibitz used surplus relays, tin constrip, flash light bulbs and other canonical

items to construct his model "K" (for Kitches table) which display the

results.

More also, another attempt was made (2007) titled "Design and consirnction

of decorative lamp control system", which was successfully carried out. The

project v.,:as designed in such a way that the astable multivibrator generate

-,-iiJÍ.\VB-.l
,,,;_:,,-·,,"'":e,!c.,

:,;.._'·,1??:

';¡_,_,: :;;,
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côntirtuous square waveform clock pulse by the use of 555 tifuêtr$ ¢?.?:;- -

,_ - -

.- ·.,:···,:?•tw,
-

11

in the astable mode (which operate like an oscillator).
·1

•

<·

The astable modes in its conduction stage enable the lamps to light

sequentially. The power supply to the circuit is provided by a 12V DC

regulated power circuit.

However, the design and construction of fan remote control is carried out so

as to conn·ol the speed of fan using remote control without using the

permanent rotary switch regulator.

In this project, the as table multi vibrator behnves as an oscillator is used to

generate the pulses which is fed to the burrer as a result switch on the

transistor which allows cun-ent to flow thereby lighting the LEDs.

tz.2

-?

COMPONENTS REVIEW

To constrnct this circuit, it is necessmy to briefly discuss some major

components used in the construction of the project.

Transformer: Its function is either to step up of (mostly) step down the AC

supply voltage to suit the requirement of the solid-state electronic devices

--

-,

.
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and circuit fed by the DC power supply. It also provides isolation from the

supply line, an important safety consideration.

;. See appendix[/ for circuit diagram.'Z

/f.2.2 Rectifier: It is a circuit which employs one or more diode to convert AC

voltage into pulsating DC voltage.

See appendix ff or circuit diagram.

i.2.3 Voltage Regulator: lls 111,ün function is to keep Lhe terminal voltage of the

DC supply constant even when:

i

,1 i. AC input voltage to the transformer varies (deviation from 220v are

common) or

,¡_
}-

Design ,md COllstructlon of Elrict1•011ic seq111111ilàtjl'usftflJJHf#/f?

ii. The load varies.

Usually, Zener diodes and transistors arc used for voltage regulation

purposes. Again, it is impossible to get 100% constant voltage but minor

variations are acceptable for most of the appliances.

Strictly speaking, all that is really required for conversion from AC to DC is

a transformer and a rectifier (in fact even the transformer could be

eliminated ifno voltage transformation is required).

Ol
¡

.
Vmax

- Vmin
,oregu atwn :::; - v;--- x 100

1nax

10
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besig11 a,1d Co11struéliun ofEiectrt111fc.?il!itiifi.'A

_ V¡n-Vout X 100-

Vin

Vmax = The maximum de output

,,_;¡¡¡¡
Vmin = The de output voltage

?·?
?
e

See appendix hf or circuit diagram.

:l..2.4 Resistor: Oppose, restrict or limit the ílow of electricity. According to

ohm's law the voltage depend on the current and the resistance.

V == IR

V
And R = -¡(íl.)

Therefore, resistance is voltage i1o·.v V (V) per unit current! (A).

A property of a substance due to which it opposes, restricts or limit the flow

of electricity is called resistance, measure in ohms (Q).

See appendix a and bf or circuit diagram.

k2,2.5 Capacitor: The purpose of a capacitor is to store electric charge or energy

by electrostatic stress in the dielectTic. The ability of a capacitor to store

charge or clectTicity may be called its capacitance, measured inf arad (F).

Q
C == -(F)

V
11



Design and Construction of Electronic sequentialflashing diaplay

Where Q == Charge measure in coulombs (C)

V == potentialdiffer enc e measure in volts (V)

One farad is actually too large for practical purposes. Hence, much smaller

units like micro faru<i (,,[). nanofarad (nF) and micro microfarad (µµf) or picofarad (pF)

are generally employed.

Generally, capacitance is that property of a capacitor which delays and

e hang e voltage across it.

See appendix i,j and I< for circuit diagram.

:.2.6 LED: As the name 111dicatcs is a forward bias PN-junction which emits

visible light when energized. Charge carrier (i.e. electrons) recombination

takes place when the negative from the N side cross the junction and re-

combine the holes on the P side.

See appendix e for circuit diagram.

i.2.7 Transistor: Transistor is essential to apply voltage of correct polarity across

the two junctions. 1l is wortlwvhilc U remember that for nom1al operation

i.

ii.

Emitter base junction is al ways forward bias and

Collector base junction is always reverse bias. This type of biasing is called

FR biasing (i.e. Forward - Reverse biasing).

1,

1111



See appendix m for circuit diagram.

Switch: Electronics switch is an electrical component that can break an

electrical circuit, intenuptíng the current or diverting it from one conductor

? to another. An ideal switch describes a switch that:

• Has no current limit during it ON state

• Has infinite resistance during it OFF state'

• Has no voltage drop across the switch dltring it ON state

• I-Ias no voltage limit during its OFF state

• Has zero rise time and fall time during states changes

• Switches without "bouncing" between ON and OFF positions.

The ideal switch 1s olten used in cirrn1l a11alysis as it greatly simplifies the

system of equations to be solved, however this can lead to a less accurate

solution.

See appendix if or circuit diagram.

i.2.9 NE 555 Timer: The 555 timer IC is an integrated circuit (chip) used in a

variety of timer, pulse generation and oscillator applications. The 555 can be

used to provide time delays, as a'l oscillator and as a flip-flop element.

Derivatives provide up to four timing circuits in one package.

See appendix n for circuit diagram.

13
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t counter: ln electronics, connter is a device "'*
-??M?

(: :!&l:)metimes displays) the number of times a particular event or ¡m¡,ç?Íi?*?----
,

··:;}f.?4ti
occurred. Often in relationship to a clock signal. Decade counter counts 'J,;;f;;\t.·

through ten states per stage. Decade counter is one that counts in decimal

digits, rather than binary. A decade counter may have each digit binary

encoded. Alternatively, it may have a "fully decoded" or one-hot output

code in which each output goes high in tum such a circuit is control by

CD4017BC.

See appendix of or circuit diagram.
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CHAPTER THREE

DESIGN ANALYSIS

?I-p-
?
b.1

The general mathematical theory and methodology used to achieve this

project is described in this chapter. The mathematical parameters of this

project were designed to correspond with practical design.

DESIGN OF THE POWER SUPPLY

Theoretically the power supply consists ofa step-down transformer, a bridge

rectifier, and a capacitor filter circuits.

,.1.0 THE STEP DOWN TRANSFORMER

Theoretically a step down transformer was used for this project of 200Watt.

Ratting the essential factors of parameters as shown below: -

E. m.fpri 220VAC

E.m.fsec = 15Vac

Number of turns in the primary = SOOT

Number Of turns in the secondary = ?

15
"

.•.·.,·,:{!:.?ij



Transformer turazratio K =Es= Ns = ?
Ep Np ls

Considering the parameter above we used'.' I

15 >< 500
220

= 34turns.

ni : n2

Primarysidl!]1("220VA SOOT
I

::,

Figure 2

Design and Constructionof Electronic sequenttal:flas/ru/.1dt,pftlJI
-

Secondary side

15V 34T

circuit symbols of a step down transformer

The current (Amps) consumption of the primary turns of the transformer

P = IV X pf

16



At Pmax• COS 0 = 1

.•. •·>·'::';;?,:
"}>:,::,-.:.\. .,.-:-,.·.,

:•>. :,::. h

•·.' ; ?-

;._: ??
?·' ·-•;t
' ',i .

:·?-

'_ ...

.-::,I:?£\,:)?
p

Thus; 1 = -

V

200
1

-

1
-

220

11
= 0.9Amps.

The winding ratio of the trans[armer is

K
primary turns

secondary turns
SOOT

34T
14.7 ratio

Then the secondary current supply of the trans[armer is

winding ratio x primary current

12-=K
11

12
= 14.7 X 0.9

.. ,,-(,ffi;:;
17
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..

.1.1 THERECTIFIERSTAGE

Design and Constructionof Electronic sequeritkllJl?ihing dlxpltíy

The A C rectification stage was build with 2 diodes as a full-wave centre
--:?

1 taped rectifier as shown below .

. •

150 150

A.C INPUT

n

fig. 3 full-wave centre taped rectifier

l+
J1ooouF

?
12VDCVCC

The peak value of the AC input at the 220V input is 339.4V peak (Vin) is

applied to the output of the transformer. Then the average output voltage

from the fu li wave centre tapped rectifier is 15V.

3.1.2 THE CAPACITIVEFILTER

The capacitive filters were used as a clean up for the rectifier. They were

used to suppress ripples current after rectification while not affecting the

direct current as shown below.

18



Desig11 all(/ Construclioil ofElectronic sequerttfa/jl()ll/ilflftdllfr/,ay

Fig. 4 the capacitive filter circuit

Other important parameter of the DC Jilter circuit that was considered

includes;

1 1 ?+
-¡-

l -? rl1T l - -

The peak-to-peak ripple.

Actually the fil ter output used in this power supply is llucluating between

+20V and +30V and therefore the ripple peak to peak value is

15- 25V

lOV peak- peak difference..

Peak of the ripple ½of peak- peal< value

19
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Design and Constructionof Electronic ,eque/lliál flaahlng dt1pl,zy

== ½oflOV

= SVpeak value.

The ripple RMS is

= 0.0707 x peak value

0.707 X 5V

3.54V.

Then the ripple percent
Vrms of ripple

.
X 100%

VAvRa of npple

%

%

3.SV
X 100%

15V

23%

!.2 DESIGN OF THE OSCILLATOR

The oscillator was built using the world most populous IC (NE555). With it

pin out configurations shoW11 below.
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Fig 5 circuit diagram of an IC 555 timer , ,

The circuit diagram of the oscillator is show below.
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ºº'"l

5Vto15V

J ..

'=
·,li
J;:1=

Fig 6 The circuit diagram of the oscillator

In the circuit above Rl, R2 and C determine the frequency of the oscillator.

The positive half cycle time of the oscillator be calculated as

= 0.7 X 10 X 10-6 X (220000'+ 10000)
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= 1.61mS

The negativehalf cycle of the oscillator can also be calculated as

Tn
= 0.7 X C X R8

0.7 X 10 X 10-6 X 10000

= 0.07

Total time = (Tp + T,,)

1.61 + 0.07

l.68mS

1 1

Then the frequency is F =
T

=
1.68

- 0.6Hz

F = 0.6Hz

)-¡

THE FREQUENCY DIVIDERS

22
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The frequency dividers w b .1
.ere u1 t usmg CD4017 as shown below:

output 5

output 1

output O

c1utput 2

output 6

output 7

output 3

VSS O V

Fig. 7

l [
2 [
3 [
4 [
5 [
6 [
7 [

D11$tgn an,J ConstructiOh r,fEl11Cll'tlnlc U1jke11#JJ/fl#J¡

4017

'] 16

] 15

] 14

] 13

] 12

J 11

J 10

VOO +3-1S V

RESET input
CLOCK input
ENABLE input
+ 10 output
output 9

output 4

output B

symbol of a decade counter CD4170BC

The CD40 l 7 was used as a Johnson counter. Its counting steps can be

detern1ined as: Frequency in fiz
Number of output used

ln this project, if the frequency is roughly 4Hz then, the output frequency

would be
4Hz

= 0.4Hz
10

3.4 LED ANALYSES

The symbol and physic:J! appe:Jrance of an LED is shown below.

23



Fig. 7 symbol and circuit diagram of an LED (light emitting diode)

If a single (light emitting diode) can consume a current of 0.03 Am:ps and a

total of 1,500 LEDs were used then the total current consumption is

0.03 X 1,500

450Amps.
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CHAPTER FOUR

ENCLOSURE PACKAGINGAND TESTING

The general methodology a d
.

11 lechrnques used to conclude this project is

discussed in this chapter w\
.

1

.

11c 1 involves construction hints that were

followed, testing methods that _.
· " wcic used, packaging hints and the enclosure

constructions.

4.1 GENERAL 1'1-U:C\UTION TAKEN

S3frry is C\ crvthing in any technical design both the safety of the personnel

and the device were cons1dcn:d some general precautions taken includes the

follo\\ ing.

1. Ensuring thc1t al I electrical regulations and IEE rules were adhered to

2. Before the practical construction was executed the circuit diagram and

design were tirst analyzed to ensure that they are free from errors.

3. During construction layout, all IC were mounted to face one direction,

not staggered to ensure easy trouble shooting.

4 D
-

Id
·

11 ·truction time over soldering temperature was avoid
. unng so enng co s

ent from damaging due to excessive heat also
so as to prevent compon

.
. ·cted to prevent dry soldering joints.

under soldenng time was avoi

26
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\_t:1 •• f,•.? _!,?fJ,:ltiny lead particles that could cause short circuit.
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6. IC based devices were used except for power ICs so as to make IC
substitutions convenience during any damage or design error.

TESTING AND TESTINGMETHODS
There were three testing methods that were employed; prototype testing,

qualification testing and production testing.

PROTOTYPE TESTING

testl·11g may still be refer as the bread-boarding, before theThe prototype

permanent constructions was done.

. .

b ad board was done to thoroughly prove thatThe prototype testmg usmg re

.

·¡¡ meet the specifications, also to reveal anythe circuit design WI

. . .

formance or parameter.inadequacies m either per

.
. rors were revealed and they weretestmg two erAs a res ui t of prototype

fixed. They are:

I. Design error and

2. Part error



- ·.-. :•·,

·.:??-(',.-•_:':, -?- "(f \j:_·
··,_

TEM'JNtJ ·.
.

, ;
.

--_, I -

ualification testing was carried out t th h ........ ,. ?? ..O ensure at t e C011Swue_, ·!'·"""''-'-·
·- 1\'fulfill the technical requ·

.. • . . ··•-\,,irements such as operational requirements, voltage
requirements and frequency requirements etc.

PRODUCTION TESTING

The production testing is simply the constrnction testing's the construction

testing was used to verify the conformity of the finished construction.

CONSTRUCTIONHINTSAND PACKAGING.

ln general the front panels of the enclosure were used for indicators, meters,

etc. as well as controls and frequently used connectors. It is a common

practice to put seldom-used adjustments and connectors that don't require

frequent access on the rear or back panel of the enclosure. Along with AC

wires, fuses etc.

l

.

·t t tl1ing that was remembered during layout packaging isT 1e most 1mp01 an

.bTt to circuit without great pain. This means neatthe need for good accessi 1 1 Y

.
.

b rds can be raised without unsoldering
cabling of wiring so that cJrcUit 0ª

and could be tested while operating.

. -?·-\\1,/.28
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Destg,i à!ld c,,,..lf'u¢1ionof Electronic aequsn/ltllJl,IBhlltgdflpltl)i

GENERAL CAUSES OF FAILURE AND PRECAUTIONS.

The failure of a component in .

equipment may lead to the failure of that

equipment. The general cause off: .

.ailure and the1r remedies includes.

l. The effect of temperature: according to Arrhenius law state's that the failure

ratio of a component approximately d bl o

?u es with every I O C rise in

temperature for a fixed voltage. Therefore the effect can be reduced through

the use or heat smks, cooling fans and enclosure perforation for cross

verilication.

2. The effect of humidity: under thi3 condition a thin firm of water known as

water vapor can be formed on board and can become consequently ionized

and from an undesirable conducting path. The only remedy for this problem

is that the enclosure material must not support the absorption of coater.

3. The effect of mechanical vibrations and shocks since all equipments once

b. d h
·

cal vibrations and shocks which may weaken
su .1ecte to mee am

.

1

•

es bend some components with long leads.
eqmpment support oosen Wlf ,

.

.6 t' and shocks can be resolved by using anti-
The effect of mechamcal vi ra wn

Shake-proof washers, hooking nuts and by
vibration mountings,

. •

omponents.encapsulating sensitive e
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Design and Canstru .

cllon °1Electronic sequéJlliálj/ashtngdisplay

CHAPTER FIVE

CONCLUSION AND REco MMENDA TION
CONCLUSION

Electronic flashing displ
.

ay is the c
·

onvenl!onal way in which public are
informed about things and

1

.' p aces m an o ·1 t ct·u s an mg merit or qualíty to draw
ones attention to itself Unlil .

· <e signpoS! ªnd signboard which are unattractive
and hardly noticed by the public.

The design basically utilized pulse generator (NE 555 timer), Rectifier

(IN5400), voltage regulator, transistors/switcli, LED, Buffer etc,

5.2 RECOMMEI\DATION

lt is recommended that the circuit can be modified into another form of

design and used in different area of application e.g. an audible alarm can be

connected instead of light emitting diode (LED) to give different alarm

sound or alternatively can be used in telecommunication system.

However, 12v battery that will serve as a standby can be included, in case of

•

h
·

-1 an be designed using rnicrocontroller and also
power failure and t e circm e

l lhe following are recommended:
-
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• ... •/'lo? wtll,?=???: · t1\.,Ít'lél)ease the
understanding and

challenge in design and construction;
· ·'

;overnment should make electronics components available for students WM
wish to work for electronks projects.

Seminar and symposium
workshop should be encouraged in the department to

,

enlighten students in the department about design and construction.
Government and financial institution should be looking into the students project

. with the view of improving them for the benefit of the society.

. , _;_JÇ

-?.

9

.• ·:t··'j\>'.";¡,ii
··,

,:_¡- ', ;.-, ·?·: '1

.
' . ,:?- '·, ..../·/•; ... -? ..

.

·

·

..
·. "·•' ',t\:;,/:>,;i·t}ff-



Theraja (1999):.L .

.
C. Green: (1981 ):

,:jl-weller.F. (1978);

I.I
__

.REFERENCES

A tex:tbook of Electrical
Technology volume 1.

Electronics IV fourth edition, Longman group Ltd
London.

Handbook of Electrical system design; (third edition)
Reston Publishing Company Inc. Restan Virginia, USA.

R.Maddock and MD. M. Calcam: A cowse for Engineers

6
•
I

34



I J

APPEND!)( A LIST FIGURE

ãfll,--,vVv
?

.==· ?¡,'?
r>F

f ,ed Resistor

cr¡le

e. LED

b. Variable Resistor

f. Furl wave rectifier

c. Diode
d. Zener Diode

g. Transformer h. Regulator

I /

-n-

i. fixed polarized capacitor

m.1,PN and PNP Transistors

j. Fixed caµacitor

') _'I

Rt;:ET r
·'

----?-·"-

n. NE 555 Timer

o. Decade Counter CD4017BC
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k. Variable capacitor I. Switch

4017

oulpulS l [--,,,--]¡o \/00+3-HV

Oltlp\Jtl RESETj(¡put

ovtpuiD CLOCKiliptJt

outpLll2

output6 tlOrutput

()lltput7 output9

outp1.d3 output4

?SS!IV outputs
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BILL OF
QUANTITY

---ITEM
'QvTiriy,?--;;lJN?.?IT;;---?T;.;;OrnTAL---- ? PRICE(?)

?fi mer
-

-¡--
410

- ?

1640

Trans or
I.

-
-

---:---?· ------------
2

-----
45 90

? ,--;--- Rectifier? 2.

----------------?;;- - -

"

4 115
r ?DCfilter

460

is.TLEDs

?ideringiron
I

.

!!O.: Bread board
I

f--__
11. IC sockets

2

10

10

60

600
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12
.. Razor blades

'

i

-?-L___? -- ----

i 11¡ NE555 Timer
_

-..__I
?-

d. counter)14!CD4017 (Deca e
.

.

••1
W'IIJ ¡

---------------1 ?
--

;

151Transistors

J 16.?

75

10

6

13

10

120

45

2000

2000

150

1200

12000

120

600

300

100

600

1560

900

400
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8 50

4 25
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-,r:: ::::
Res;srorn

J22.n;git,1 ,,;ulfüº""
·

231
Spray paint

¡

L24

Endow:_
25.1

Miscellaneous

?IScrew dri_v_e1-·----------------

27.1Consultionary services--
1

'?-1

Li

2 100

500

650

Total

.

i

100 -??-1!•.¡p,.

=?
,,

200

500

650

6500

6500

200

1500

N41,430,
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