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Science Forum, Nashik

I R R We are an informal group, committed on creating science
EsTD : 1978 awareness in our community through all communication channels.

Keen to share your knowledge and expertise in any field of science and technology ?
To know the cutting edge of contemporary happenings in the world of science and
technology, the place to be is 'SCIENCE FORUM'.

The recent Talks of the Town'

e Biology of space travel ¢ Experimental demonstration of Raman effect
® Cybernetics ¢ Top Quark

* Sociology of Science * Lives of a star

¢ Electrosensitive papers * Vedic Mathematics

® Ozone 'hole' * Dolly, the clone!

¢ Expedition to Antarctica ¢ Pathfinder mission to mars

e Tiger census e Science of consciousness

* Internet and Web browsing * Union Budget

We just don't talk or hear | We listen, we observe, we experience, we argue, we question, we
interact... in a friendly, informal way, of course !

Lot too many things happen under the sun all too soon, to fast 1

Join us in the fun to know what contemporary march of science and technology is all about as we
enter the 21st century.

Ours is a motley crowd. Whoever you are, you are most welcome

Stay tuned! More coming your way

* Nano / Pico / Femto technology ¢ Alternate systems of Medicine
* Microprocessors * Robotics

¢ Micro and Super Computers o Leptoquarks

e Gene therapy ¢ Potable drinking water

¢ Global warming ¢ Why not stay young forever ?

& Many Many More !

We meet once a month (or more) at convenient time in the evening.
Interested ? Making a presentation ?
Support us with a donation ? Suggest current topics ? Become a member ?

ANIL KSHATRIYA
Co-ordinator, Science Forum, C/o. M/s B.Y. Printing Press
B-32, NICE, MIDC, Satpur, Nashik-422 007.
Tele.: (0253) 2350309, (0253) 2355838
E-mail: scienceforum.nsk@gmail.com, anilk.nsk@gmail.com
Web Site: http://www.nashik.com/organisations/sciforum.html

P. P. Joshi, Convener Uday Khedkar
Ph.: 2398887, 9423968110 Ph.: 2344317, 2346625
E-mail: skycom.nsk@gmail.com E-mail: uday_k@sancharnet.in
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Introduction to Basic Components/Parts their Symbol and Figure

1. a) Resistor

FRAME NO. 1

A resistor is a two-terminal electrical component that offers electrical
resistance to flow of current. Resistors act to reduce current flow. R is the
resistance of the conductor in units of ohms (symbol: Q).

The value of R may change by little amount due to aging and due to other
reasons. This variation in the given value of resistor is called tolerance. For
example: suppose R = 100 Q (ohms), and a tolerance given = £1%. This
means that actual value of resistance will lie between 99 Q and 101 Q.
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Introduction to Basic Components/Parts

Symbol

b) Variable Resistor

A potentiometer, commonly called as a pot, is a
three-terminal resistor with a sliding contact. It
can work as a variable resistor.

¢) LDR

A photo-resistor or light-dependent

resistor (LDR) is a light-controlled

variable resistor. The resistance of a photo-
resistor decreases with increasing incident light
intensity; in other words, it

exhibits photoconductivity .

A photo-resistor can be used in light-sensitive
detector circuits.

| +

1T -

Mon-polarised Paburivid

2) Capacitor

A capacitor (originally known as a condenser)
is atwo-terminal electrical component used to
store electrical energy. The capacitors contain
two electrical conductors (plates) separated by a
dielectric (i.e. insulator).

The SI unit of capacitance is farad (F). Type of
Capacitors are electrolytic (having +ve and —ve
terminals) also called polarized and non-
electrolytic or non-polarized.

e [ qréd it

q 37) e

%) Ay

a1 AR 3 e SR dace 8
e ndia Wrew SR o @
qel e XRe At R e
mmw@mﬁﬂwﬁm

m)ﬂa:ﬁ IR, (mﬁmm)
g Wewr g (WReN) § aR
GSOTI=AT FHTET cTaR ST Sl Fabral

ST IR 3R TR G, . 3R, 71 341
B T YIRS AT I [t STER
A R TA.SLIAR, T AY Jzal. TS
A T R (ende feire WRR)

TR,

) Wi (=)

qIogTEy qf) QIeadE 1 SH)

TR FI3IOAERIAl de~dl Iqar

mmmmma

A

m)aq;ffmmaaamaﬁaamﬁ

q ﬁa@ﬁﬁmmﬂm‘

I FRIeNeT 8= g oot e AR,

PRI ASTUITATS! FE .

TG TSR 9 K 72T 903 390 T
IR A Weilel GHIY Fram.

1K 903
23K 02
89K ¥oR
30K 903
RK N3
g9 K 403
00K jJou

.009 juf
0037 |
ooy pf
.oquf
oWt
oylg pf
9 pf

Homow uonog s
L LI | ST S T I B | R[]

ammeseit /Figure




Symbol Components/Parts
Diode
Anoda Cathode | In electronics, a diode is a two-terminal
1+ (- electronic component. It is basically used for
M unidirectional flow of current.
LED
. 72 - A light-emitting diode( LED) is a two-

lead semiconductor light source.

Transistor

A transistor is a semiconductor device used
to amplify and to switch electronic signals. It
is composed of semiconductor material with

three terminals for connection to an external

circuit.

Waut

Integrated Circuit (IC)

An integrated circuit (also referred to as
an IC, a chip, or a microchip) is a set of
electronic circuits on one small plate ("chip")
of semiconductor material, normally silicon.
This can be made much smaller than

a discrete circuit made from independent
components.

IC is an electronic circuit that consists

of transistors, resistors ,capacitors,

and inductors which are interconnected.
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Symbol Components/Parts

18~ 8| IC socket
4> sL The IC socket, also known as a dual-in-line (DIL)
{13 6L socket, it is used because a chip may get damaged
{a st from heat as a result of soldering.

Speaker
Speakers convert electrical signals into audible
signals.

g0

Microphone
A microphone (called a mic or mike) convert sound
signal into an electrical signal.

Primary E Secondary

winding winding

Step down
Transformer

Transformer

There are two types: Step down and Step up.

Step down Transformer:

It is a device which converts high AC voltage to low
AC voltage.

Step up Transformer:

It is a device which converts low AC voltage to high
AC voltage.

p=

Relay

A relay is an electrically operated switch. Many relays
use an electromagnet to mechanically operate a
switch.
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Figure Components/Parts

Printed Circuit Board (PCB)

A printed circuit board (PCB) mechanically supports the
electronic components. It electrically connects electronic
components using conductive tracks.

PCBs can be single sided (one copper layer), double sided
(two copper layers) or multi-layer.

PCB: Track side

DD Female
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PCB: Components side

Chip-on-Board (COB)

Chip-on-Board, or COB, refers to the semiconductor assembly
technology. In COB the microchip is directly mounted on and
electrically interconnected to its final circuit board.

COBs of various musical tunes are available in the market. These
tunes are stored in ROM (Read Only Memory) of COB. In assembled
circuit, melody will play by pressing the switch.
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Power Supply

Power supply (or supply) is required to work any electrical or
electronic devices. Generally electronic circuits work in the range 5 V
to 12 V DC (Direct Current) and electrical devices (like fan, motor,
bulb etc.) requires 230 V AC (Alternating Current) in India. Frequency
of AC mains in India is 50 Hz. TVs and Computers are electronic
devices. They require 5 V or 12 V DC supply. Though we connect
these devices to 230 V AC, there is circuit to convert AC into DC. It 1s
termed as a rectifier circuit. Also, a step-down transformer is used to
reduce the AC voltage from 230 V to the desired value (5 to 12 V).
Rectifier circuit with AC and DC waveform is shown below.

DC Power supply or Rectifier circ
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FRAME NO. 2 ™HH
Soldering

Soldering iron Soldering iron is quite popular hand tool TR Sreuit (m)
commonly used to solder components with PCB (%3014, fICS widhe 3Fé) R idtetel edire Sreud) avell Fred
each other. It works on a very basic Q. & 7 e ([T g eis) 2 S end . Jrefre HiesT o,
principle. When we pass current through a mﬁf mw %‘%’nﬁwm
resistant material, heat is generated. We use g SleeR AR ( %)
- this heat to melt soldering wire. We put the 3) T R e
LI iron between two components in order to .
o connect them electrically. -
A general soldering iron consists of a heating Tt e
Stand region and an insulated handle. On supplying ;%ﬂ’f&'ﬂnam#(m)
electrical current to the soldering iron, the TERY o g€ a1 3y dedl, Hiesd
Insulated » heating tip (bit) gets heated and with the help WWWWWHH&W% r
handle o of a soldering wire it joins two components. o, @IS o !
andic iy A IRR Hieed AR Aeild Plgeren
& TEee SR, 1 7Y Sieg] JaTE A e
/ — degl Piget R 81 g MRS MR el
; g Soldier wire Ream. :
o Soldering is a process in which two or J
Bit more metal items are joined together by
(Tip) melting and flowing a filler metal( solder) Q)m?“%mqwh a2 TRy
into the joint. The filler metal having a % IR FE ;;;6 a?ﬂ?%;e;]"ﬁ
. lower melting point than the adjoining metal. e e ' R e
- In electronics assembly, the alloy of 63% tin 3 aRR e e
R . 0. 211 3 e gl Faer g a7 R
Elj‘ and 37% lead (or 60/40) is used for s Yo ST Rieal Pl TR
; soldering. Its melting temperature range is in
between 183-190 °C. T ST 1.
Soldier wire 3) wiestrrmm iR
fnh;)(()lZZrIi)I?; Z flux (“flow”) is a chemical % mﬁff@?:? éﬂaﬂ:ﬁamc 7
cleaning agent, flowing agent, or purifying Aol TR o ReEe 333 ;E:} ]
agent. Many fluxes also act as a wetting toattn S
agent in the soldering process. ARG SFATUTES G e Fiel & 3 @
Most solders include flux in their core. WW(M)WW
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Precautions while soldering

Soldering Iron Safety

Never touch the element or tip of the soldering iron. They are very
hot (about 400°C) and will burn your finger.

Hold wires to be heated with tweezers or clamps.

Keep the cleaning sponge wet during use.

Always return the soldering iron to its stand when not in use.
Never put it down on your workbench.

Turn unit off or unplug it when not in use.

Avoid Toxic Fumes

Work in a well-ventilated area.
Avoid breathing it by keeping your head to the side of, not above,
your work.

Reduce Risk from Electricity

Always use a grounded outlet and grounding prong to reduce the
risk of electrical damage if a short circuit occurs in the equipment.
Prevent damage to electrical cords during soldering. Keep them
away from heated tips.

Fire Prevention

Work on a fire-proof or nonflammable surface that is not easily
ignited. Wear nonflammable or 100% cotton clothing that covers
your arms and legs to help prevent burns.

Know where your fire extinguisher is and how to use it.

First Aid

Immediately cool the affected area under cold water for 15
minutes.

Do not apply any creams or ointments. Cover with a band-aid.

Seek medical attention if the burn covers an area bigger than 3
inches across.
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How to Solder?

Soldering Safety Precautions

Only work in an environment that is well lit and ventilated.

Always unplug the soldering iron when it is unattended.

Be careful to keep clothes, hair, power cables and skin etc away from
the soldering iron tip and the metal shaft.

Be careful when returning the iron to it's stand, make sure it is secure
and does not fall off.

Always handle the iron by the plastic handle.

Point the circuit away from yourself and others whilst trimming down
component legs, and be careful of any sharp bits of metal whilst
handling the circuit or components.

Basic Soldering Guide

Make sure soldering iron tip is clean and tinned with solder.

Heat the pad and component legs with tip of the iron simultaneously,
be careful not to burn the printed circuit board or any plastic or
insulation.

Whilst the iron is still in contact with the area, apply a small amount
of solder to the join; hold the iron on until the solder flows properly.
Check to make sure the solder joint is nice and shiny and that it does
not bridge any connections.

Clean off the soldering iron and tin the tip, try to keep the tip well
tinned with a nice shiny layer of solder at all times.
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Soldering Tips

1. Take your time and try not to add too much solder to the joints.

2. If you apply too much solder to a join, it can be removed by heating the
solder till it is liquid again, then the excess can be sucked off using a solder
sucker.

3. Use sticky tack to hold the circuit board or components in place whilst
soldering, this will free up your hands and make the process much easier.

4. If at any point you feel the iron has been held on the circuit board or a
component for too long, remove the iron immediately and let the area cool
down before continuing, over heating the board or components can damage
them irreparably.

5. Dull or dry joints can be easily repaired by re-flowing the solder.

6. Using the wire clippers to remove hardened solder can damage connections
and can de-laminate the metal from the substrate.

7. After soldering there can be excess flux on the board and around the
soldering joints, cleaning this off with a toothbrush and rubbing alcohol can
help to protect the joints from corrosion.

8. If you're having trouble with the solder spool sticking to the joint,
remember to heat the soldering area first, then apply the solder, remove the
solder from the area, then remove the iron from the area.
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Magic Candle
Electric bulb in magic candle can glow by lighted matches and make it
off simply by blowing on the bulb. This candle can be used in many
places, for e.g. inauguration of our hobby class was done by automatic
opening the screen using magic candle. To open the screen, one may
connect the relay parallel with bulb. When candle is on, the electric
motor through relay opens the screen.
This principle is used in solar panel system for charging the battery. In
day-light battery will charged by solar panel and at night, relay will
automatically switch on the bulb through charged battery. This cycle
will continue day-night. This principle is used in various remote
places like light house on island, in satellite control panel etc.
In Ganesh festival you may use this type of principle to get ‘“Modak’
after putting a coin in the system. Automatic counting is also possible
by using such type of system for e.g. number of visitors. ?
Working
LDR (Light Dependent Resistor) is used in this circuit as shown in
figure. When light is incident on LDR, its resistance decreases.
Therefore more current will flow through it. Hence voltage across the
variable-resistor R, increases. It will switch on the transistor T, to make
bulb on. As light of this bulb is incident on LDR circuit, is in on state.

When we blow on the bulb, it moves away from the LDR (figure 1) and
circuit becomes switch-off.
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Photo Sensor with Control Relay

Desciption

This Sensor Kit can switch the relay “On" and “Off" ,based on the environment luminosity. Using
LDR(Light Dependent Resistor ) and VR(variable resistor ) to adjust the sensitivity. The sensor
can detect the environmental luminosity then activate the relay “Off’ when there is bright and

“OR" when it is dark. LED indicate the relay turn “On” therefore, it is convenient to check the status.

Application:For Night Light in staircase,automatic tum on the light when dark and turn off when
bright.
Jperating Voltage:9-12v DC

Part List
1. R1 56K (Green,Blue,Orange) Resistor
2. R3 47K (Yellow,Purple,Orange) Resistor
3. R2R5 3K3 (Orange,Red,Red) Resistor
4. D1 IN4148 Diode (black band must follow the circuit Board's sign)
5 Q1,Q2 Transistor C945 OR C1815
6. LDR Light Dependent Resistor
7. LED 3mm Light emitter diode
8. VR15K Variable resistor
9. Relay 12V Sugar can 12V Relay
10. (Red wire connected to “VCC"and Black wire to “GND”)
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PARTLIST |
1. Transistor - 2N 3055 , ]
2.LDR. %
3. Variable Resistor - 100k LDR

4, Bulb-8.2V

Bulb 8.2V
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Electronic Harmonium
Working
It is basically an oscillator circuit to generate the sound waves of
different frequencies. To oscillate the circuit, astable (or free
running) multi-vibrator is designed using IC 555. When a probe is
touched to the point (says SA, RE, GA...etc.) it generates
corresponding frequency. It can be calculated by

f = 1.44/ (RA+ 2RB)C Hz

In this circuit Ry =R; and C =C;=0.002 pF =2 x 10” F

If the probe is first connected to SA then Rg = R, = 82 KQ = 82000
Q and if the probe is first connected to RE then Rg =R, + R; =150
KQ and soon...
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Electronic Harmoninm

PARTS LIST
Resistors: Capacitor:
R, 10 KO C1 I0  UF/16V
R, 82 KO C2  0.01 UF{i03)
R,. 68 KQ C3  0.002 UF (222)
R, om 33 KO C4 1000 UF/16V
R, 47 KO
Ry 22 KQ IC & Other parts
E. 38 KO IC1 555
R, I8 Ka Cell 9V
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PARTS LIST
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2 Tl- Bel 187
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Door Opening Alarm
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Fig. 1: Circuit diagram
. Working
Part List Musical bellis connected to supply (3] through a
IC - UM 66 magnetic proximity (contact) switch, This switch Is
Transistor Ty - BEL 187 divided in two partssay A and B as shown in figure 2,
Resistor Ry - 1K Part A ls a switch (normally clased) and part B ls 3
Resistor R» - 220K magnet. When switch (A) is closed with magnet (B, It
Gapadtor - 1/ 10V becomes off (i.e. open) and when they are separated
: fram each other then it becomes on. Mow fix this switct
Switch - Mag. SW _
eeskar S5 -8 on the doot 5o that it becomes on when door is open
PRaREf o - and offwhen door is close,
2 (ells -15V Wikt
Cell holderfor 2 cells g — B [
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4 Tone Siren
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Part List
c . M1 Switch Siren
Transistor - BEL 187
Resistor Ry - 1K SW4 Police Siren
Resistor R;- 220K ,
{ .
Swith - 4ns. SW; & SW; | Machine Gun Sound
Speaker -8 0hm SW, & sw, | Ambulance Siren
20ells  -15Y =
I, & Fire Engine Siren
Cell Holder Wy & W, !
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TIMER WITH AUDIBLE WARNING

PART LIST
RESISTOR:-
R1 - 2M2
R2 - 18K
R3,R5 - 1K
R4 - M
P1 - See Text
CAPACITOR :-
C1 - See Text
C2, 10nF
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SEMICONDUCTORS :-
IC1 - 4060
T - BC547
D1 - 5mm Red Led
IC1Socket - 16 PIN Base
MISC. :-
BZ1 - 27MM CTS
: Buzzer
Sin - SPST
Switch
Qv - Battery
PCB - 91 NO.PCB
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