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INTRODUCTION

Science Museums and Centres under _National (iou;::llli
of Science Museums (NCSM) of Nattf)rwal, ?t?e i
District levels, are embedded in the milieu—living :i
working with the community, among the comgmfent;/é
In diverse COIMers of India are working these oCl

Centres.

ed as these Centres are, direction of their
rogrammes iS two-prong; for children including students,
I;nci for adults of the community. For- stuc:]ents, ‘;t;zre aar:g
ibi ious scientific phenomend,

ssorted exhibits on vario :

: mes like science camps and serr-unars, popular
ty centre, sky-watching, telescope-
emonstration lectures bring
hers’ Training Programme

Activity-orient

program e
lectures, creative abili
making and so on. Science d

[ i TeacC
text book science alive. e
greatly contribute in making students more receptl

the messages of science. Women are g!\{endtfim\:zgo:;
basic hygiene, nutrition etc. Adultt's are tre;:nelouy i
vocations and adoption of appropriate €€ bnc;': geating :
daily life. Not transplanting ‘technology zurcefumess g
the people a spirit of self-reliance and res

the aim of these grassroot level Centres.



WHY THIS TRAINING ?

Science Demonstration Lecture (SDL), Creative Abilities Centre
(CAC), and Teachers’ Training Programme (TTP)—all are organised
by the NCSM with a view to supplement science education in
schools.

Science Demonstration Lecture :

Science Demonstration Lecture is conducted in urban and rural
schools by experienced staff of NCSM. Lectures are delivered with
the help of a series of teaching kits, on selected subjects chosen
from school syllabi. Such kits are simple, inexpensive still im-
pressive and can be made by school students under proper super-
vision.

No costly material, no machine, no special skill

Creative Abilities Centres :

Rural and urban schools are encouraged and helped by NCSM
to develop Creative Abilities Centres where students will prepare
such teaching kits by working in leisure time and will also persue
their science hobbies,

Teachers’ Training Programme :

Teachers’ Training Programme is organised with a view to train

suitable school teachers for running such Creative Abilities Centres

in their schools. The introductory course of these programmes
introduces the teachers to the use of common tools and fabrication
of simple teaching kits and equipment with the help of such simple
tools. The advanced course is aimed at developing creative facu-
Ities of teachers in evolving new concepts on kits. Both the courses
are of two weeks’ duration.

Teachers’ Training Programme is held at district towns on re-
quest from the local District Inspector of Schools or Teachers’
Training Colleges. Selection of teachers for training is made by
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such authorities from those schools who appear to be enthusiastic
in opening a Creative Abilities Centre shortly. Teachere:. who have
conducted such CAC.lin their schools after receiving the introductory
course (TTP-l) are only eligible for undergoing advanced course

(TTP-11).

NCSM units bear all expenditure in connection with the materials
and tools required for the training. Travelling expenses and daily
allowance of the teachers are to be borne either by the respective
school authority or by the Education Directorate. The demonstra-
tion kits made by the teachers during the training are presented t.o
them for use in their schools. All teachers who have received this
training are given certificates by NCSM.



Teachers’ Training Programme

Morning

COURSE—I

Programme of work (for 12 working days)

Session

Afternoon Session

1st Day :

2nd Day :

3rd Day :

4th Day
5th Day

6th Day
7th Day
8th Day

9th Day
10th Day
11th Day
12th Day

Morning

Afternoon

Morning
Afternoon

Morning

Afternoon

Morning

Afternoon

: Discussion On

: 10.00 AIM. to 1.00 P.M.
: 200 P.M. to 5.00 P.M.

: Registration

Introductory remarks on utilities of the
programme

A demonstration lecture by the NCSM
staff

Discussion

: Introduction to Tools

Job No. 1 (Wood work)—Plus Joint

: Job No.2(Wood work)—Book/Tool Rack
: Job No. 3 (Soldering Practice)—Carbon

Atom

Electric Lines and
Measurements.

: Job No. 4 (Electric Wiring)—Power

Board

: Job No. 5—Expansion Due To Heat
: Job No. 6—Air Thermometer-cum-Pres-

sure Gauge

: Job No. 7—Magnetic Field
: Job No. 8—Archimedes’ Principle
: Job No. 9—Automatic Temperature

Control

: Job No. 10—Electric Relay

: Job No. 11—Electric Meter

: Job No. 12—Battery Eliminator

: Job No. 13—Photo Sensitive Circuit

: Discussions

Closing ceremony with display of
finished jobs.

INTRODUCTION TO TOOLS

MARKING TOOLS

TOOLS FOR
WOOD WORK

TOOLS FOR
METAL WORK

TOOLS FOR
FITTING WORK

ELECTRICALTOOLS

: Combination Pliers,

: Divider 6”, Compass 6", Set-Squares, Tri-

Square, Protractor, Scale 12", Centre Punch,
Foot Rule, Bradawal.

: Jack Plane 9” & 6", Carpenter's Saw,

Compass Saw 12", Firmer Chisel 2", 1"&1",
Core Chisel 1" & 1", Mortise Chisel, Hand
Drill with bits from 1" to 1/16", Auger
3/8", Wooden Mallet, Wood Rasp File
12", Oil Stone.

: Tin Snip 8", Hack Saw 12” with blades,

Junior Hack Saw 6" with blades, Electric
Power Drill 1", Cold Chisel }".

: Bench Vice 2}”, Ball Pane Hammer % Ib &

1 Ib, Flat Bastard File 10” & 8”, Round
Bastard File 3/8" & 1", Triangular File
6", Rat Tail File 6", Screw Driver 87,
6" & 47,

Long Nose Pliers
(insulated) 6”, Flat Nose Pliers 67,
Diagonal Cutting Pliers (insulated) 67,
Knife, Soldering Iron 100W and 25W,
Neon Tester, Connector Screw Driver,
Simple Multimeter.




MARKING TOOLS
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CORE CHISEL

COMPASS

SAW SET
ol

JACIKK PLANE

TOOLS FOR METAL WORK

()

@
TIN SNIP
COLD CHISEL

. HACK SAW (Size 12)

JUNIOR HACK SAW

ELECTRIC
POWER DRILL




ELECTRICAL TOOLS

TOOLS FOR FITTING WORK

TRIANGULAR FILE

e

SCREW DRIVER

"NOSE PLIERS

SOLDERING
IRON

—EECEEEND

RAT TAIL FILE

KNIFE DIAGONAL
RN\ CUTTING

BENCH VICE

SIMPLE MULTIMETER



JOB NO. 1 : PLUS JOINT Job No. 2 : MAKING A BOOK/TOOL RACK

FOOLES: >

Jack Plane, Carpenter's Saw, Flat Chisel, Coarse Flat File, Tri- TOOLS :
Square & Hammer,

Carpenter's Saw, Tri-Square, Coarse Flat File, Compass, Hand

i0n - Drill with 1” bit, Round File }", Triangular File {".
""jf ~lamd
= == i
—r o 1T i e
i y I Tl&.—:'...

B

200 mw
1%0 e
150 rmm
— —
2 Bmar
= S
j-‘f*‘lt | i
i Ty
e !f_%fl‘
SCHEDULE-: SCHEDULE :
Prepare fou[ wooden pipces of size 18 mmx18 mmx 150 mm. Prepare two square sheets of 20 mm side. Remove the shaded
R A RIS So il Jeck plafis portions and file smoothly. Use the two joints of job no.1 together
Cut a notch on each piece as shown in the sketch by saw and with these two sheets and make a book/tool rack as per sketch.

chisel and smooth it by fiat file.

Make two pieces and form a plus joint. Make two such joints.

REMEMBER :

-

Jack Plane, Carpenter's Saw and Flat File cut only on forward
strokes.

Do not use such cutting tools on pieces of wood stuck by nails.

Learn how the cutting tool is adjusted in a Jack Plane and how
it can be sharpened.

Learn the use of different types of files.
Learn how to fix two pieces of wood by wood screws,

13
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REMEMBER :
*  While using a Hand Drill proper pressure must be applied and
the Drill should be held erect so that the bit is not broken.

The Hand Drill may be taken out by turning in the same direc-
tion and not in the reverse direction.

14

Job No. 3 : SOLDERING PRACTICE—CARBON ATOM

Practice soldering to form geometric patterns out of 18 SWG
copper wire.

CHEDULE : . \ :
5 Prepare a model of a carbon atom which has six protqns and six
neutrons in the nucleus and six electrons on outer orbits (overall
diameter—225mm). Use different coloured beads fcfr prqtons,
neutrons and electrons. Make the circular orbit by Gl wire suitably
soldered to hold in position.

SOLDERING IRON :

Soldering Irons can generally be used on 230 volts A.C./
D. C. both and may have different wattage ranging from 6W to

15



.500 W. For transistors and small electronic components 6W—25W
Iron is suitable. For general work 65W or 100W would be better
Irons of 250W and 500W are required in heavy metal work. A
soldering iron has a heating coil inside and the general defect is
that either the coil is cut at one or more points due to wear and

1§ar or the leading cord is disconnected somewhere or the soidering
bit starts scaling.

DISCUSSION ON ELECTRICAL LINES AND MEASUREMENTS

SUPPLY LINES :

1. The domestic supply is 230 volts, 50 Hertz, alternating (A.C.)
and rarely in some places 230 volts D.C.

2 The generated voltage at the power station is usually
11,000 volts. It is transformed to higher voltage e.g. 33,000 or
132,000 volts and carried by means of transmission lines to the
consumers. The voltage is lowered by a stepdown transformer
again.

3. The domestic supply comes from 400 volts 3 phase star system.
Any two terminals of the star give 400
volts while any one terminal with the
central earthed line gives 230 volts. This
earthed line is dead and all three terminals
are live, and careless handling of these
live terminals may prove fatal.

can be raised or lowered according to
necessity by means of transformer. A
common transformer has two separate
coils, wound on a common magnetic
core. A. C. voltage on one side induces a
voltage on the other side in proportion
to the turns ratio. The current and
voltage relation with respect to the turns
ratio is given as :

v, W N,

The more the turns, the more is the voltage and less the current.

7



REMEMBER :

Do not work on any electric line with wet hands, or on wet floors.
Sit on a dry wooden chair while working.

TESTING OF LINES :

1. Use of Neon Tester: Touch the Neon Tester on the line. If the
Tester glows, the line js live. Learn the function of the Tester,

2. Use of a Test Lamp : Touch one terminal of the Test Lamp on
&R Re SO the line and the other terminal on

an earth point. If the lamp glows,
the line is live.

NEON

3. Use of a Voltmeter - Touch one terminal of the meter on the line
and the other terminal on an earthed point. The deflection of the
meter needle will show the voltage.

ELECTRIC SHOCK AND PROTECTION :

1. If any high potential difference is appllied on your body, the
resulting current through the body paralyses nerves and other
systems and ultimately causes death.

3. An isolating transformer may be used for protection against
shock.

USE OF METERS :

_@W 1. A Voltmeter is a Galvanometer
8 with high resistance (R) in series.
A Voltmeter should be connected

‘@-_ﬁ_‘:

across a line where the voltage
L AAMAA_T

is to be measured.

18

' llel (shunt). An Ammeter should always be connected in
para

iae in a circuit and never across two points w.here a vc')ltag.e
s ":many people burn out their meters by just putting it
exists.

‘across a battery or supply lines.

VOLIMETER
| : l 3. Learn the use of a
AMMETER ]
e ') - Multimeter for measuring

NS
voltage, current and
N resistance in a circuit.

19



Job No. 4 : WIRING A LABORATORY POWER BOARD

MATERIALS :
A Double Board, one Kit-Kat Fuse (5 Amp.), one Batten Holder,
two Tumbler Switches (5 Amp.), one Two-Pin Plug Base (5 Amp.),

one Three-Pin Plug Base (5 Amp.), one 40 Watt Lamp, one
Three-Pin Plug Top and connecting wires.

200 mm

[~]

250 ha m

@
© ©
oo

SCHEDULE :

Make a Double Board of size 250 mm x

200 mm and ensure
the connections in the following manner -

the 3-pin plug base is to be controlled by a tumbler switch.
the 2-pin plug base is to be controlled by a tumbler switch.
the lamp holder is to be connected direct on the line.

a fuse is to be inserted in the proper place on the line.

the 3-pin plug top is to be connecte

d by means of a Suitable
connecting cable.

20

Job No. 5 : EXPANSION OF SOLID BY HEAT

MATERIALS :

den Block

ini i 50 mm x 25 mm x 3 mm), Woo

Alummluzrg r?\mpx(?SO mm), Wooden Block (50 mm >§<256 mnrpm,)\

(50mmm;< Plywood Board (450 mm x 200 mm > !
g?dt:garci Wood Screws, Drinking Straw and Paper :

SCHEDULE :

Cut the Wooden Blocks as shown in (5) and éj) }if’xtgleu;l?ﬁgﬁ:{
Fix two Blocks on the base made of plywood ( )H llnsert the piri
Strip (4) by Wood Screws as shown in the Skletce.it bofivenm tha
(2) through the centre of the Straw (1) anc; o) ithice bt
free end of the Aluer_:ium tgtra:g a(,?)in?ir;gagof Fi?z the Cardboatd

; this ac 45 sl
Scale (3) of side (88 mm 25 mm) having 34 equal divsion
marks.

EXPERIMENT :

i its fixed end by
minium Strip somewhere near Its fixe r )
the]-:‘?aa:"leﬂ-loef aA(l;La;ndle. The small increase in Iengg? 3\1; tt“]l‘ehgglr?gmgl
cause the Pin to rotate which in turn rotates the r;x . Thia angies
displacement of the Straw can indicate the ll'lt?eatzad p
Aluminium Strip, if the scale is properly calibrated.

21



Job No. 6 : AIR THERMOMETER CUM PRESSURE GAUGE

MATERIALS :

Plywood Board (450 mm x 200 mm x 6 mm), Glass Tubing
(700 mm x 6 mm dia), Brass Hinges, Rubber Tubing (700 mm

X 6 mm dia), Polythene Funnel (small size); Balloons (large
size) ; Kerosene Lamp Can.

SCHEDULE :

Fix the Wooden Leg (7) at the middle of the back of Plywood
Board (1) by a hinge and screws. This is for keeping the Board
erect. Cut the Glass Tubing into portions (2) and (4) and secure
their positions on the Plywood Board by link-clips. Connect the
lower ends of (2) and (4) which are in the same level by a 150 mm
long Rubber Tubing (6). Fill the Tube with a coloured liquid.
Connect one end of a long Rubber Tube (3) to the free end of (4)
and the other end to the Kerosene Lamp Can (5). The Kerosene

22

placed i

ill act as the Bulb of the thermometer. A scale may be
L I:‘:etween the tubes (2) & (4) which may be properly
n

calibrated.

Lamp C

ressure gauge the Kerosene Lamp Can may be replaced

Sl p‘ with a piece of stretched balloon tied on its mouth.

by a funne
EXPERIMENT : o
lace the Kerosene Lamp Can in bath of hot liquid t-he‘ te.mpetr;;

Pa(f; which is to be measured. Due to heat the a|r. :n§|d.e -
ot :;na Lamp Can expands which in turn pushes th.e liquid in
I"(?ars“i)s.tuba downward (4) and the liquid column in (2) moves
?lpward indicating a rise in temperature.

-For reading pressure expose the mouth of the funnel to such

pressure.

23



Job No. 7 : MAGNETIC FIELD
MATERIALS :

Super Enamel Copper Wire 16 and 36 SWG, Bar Magnet,
Safety Razor Blade, Carpet Needle, Press Button, Eraser,
Centre-Zero Ammeter (10-0-10 MA), Torch Cell (2 nos.),
6 mm Ply Board; Wooden Batten (18 mm x 12 mm) ,
Wooden Block (50 mm x 25 mm x 100 mm) ; Wood Screws
and Iron Nails, Machine Screws and Nuts.

SCHEDULE :

Cut a 450 mm x 200 mm X 6 mm plyboard and fix two
18 mm™% 12 mm %200 mm wooden battens by nails (1).
Bend 16 SWG copper wire of suitable length (2). Prepare a sole-
noid having 10 nos. of circular turns each of diameter 18 mm with
16 SWG Copper wire (3). Fix them by brass machine screws and
nuts as shown. Use 36 SWG copper wire to make a 30 mm dia-
meter coil of 100 turns (4) and mount it on a wooden block of size
50 mm X 25 mm x 100 mm by link clips which is fixed on the
wooden base by wood screws from the bottom. To prepare a
magnetic needle magnetise the safety razor blade with the help
of the bar magnet by single touch method. Fix the magnetised
blade between the two parts of a press button by pressing at its
centre hole. Make the carpet needle stand erect by pushing its
threading end through the eraser. Pivot the magnetised razor blade
assembly by placing the bottom dent of the press button on the
pointed end of the erect need]e.

24

EXPERIMENT :

(a) Electric current flowing through a straight wire produces a
o agnetic field around itself. Connect. the two torch
clﬂ:U'_ar mies across the ends of the straight wire (2) and place
cells ‘: s:,ee:tic needle below or above the straight wire, its axis
:)he‘:nr;] garaliel to the wire and perform the experiment.

(b) A solenoid behaves as a bar magnet when elefctric curre:t
f.lows through it. Connect the two er!ds of th‘e solenoid (3) tot 1e
terminals of the two torch cells in series and find out thef rna.g:errl]c
..po.larities developed at the two ends of the solenoid with the

help of the magnetic needle.
Repeat the experiments (a) and (b) by reversing the battery
connection.

(c) Electric current is induced in a coil when magnetic flux

changes through it. Perform this experiment by connecti'ng the
ends of the coil to the terminals of the Ameter and moving t_he
bar magnet to and fro near the coil with one of its poles facing

the coil.

Repeat the experiment using the other pole of the magnet.

25



Job No. 8 : ARCHIMEDES" PRINCIPLE
MATERIALS :

Wooden Block (50 mm x 25 mm x 300 mm), Ply Board 6mm,
Wooden Block (50 mm X 25 mm x 125 mm), Wooden Batten
(18 mm x 12 mm), Aluminium Rod—40 mm long and 25 mm dia,
G.I. Sheet 32 SWG, Spring Steel wire No. 22, Glass Beaker,
Wood Screws and Iron Nails, G. I. Wire 28 SWG.

SCHEDULE :

Cut 225 mm x 150 mmx 6 mm Ply board and fix two 18 mm x
12 mm x 150 mm
Wooden Battens by Iron
Nails. This is the base
(1) of the device. Pre-
pare the Stand (2) by
the Wooden Blocks as
shown and fix it on the
base by nails; Make a
50 mm X 10 mm dia
spring (3) with end
hooks with the help of
the spring wire. Make
a Hollow Can (4) of
length 25 mm by be-

nding the G. |. sheet
of appropriate size over

the solid Aluminium
Rod (5) of size 25 mm
X 26 mm dia and
soldering joints. Make
hanging hooks with
G.I. wire, make pointers 1679
(6, 7) with the help of

G. | strip and set up
the device as shown.

26

EXPERIMENT : |

Adjust the pointer (6) to coincidel wit.h the spring pcm-nc.c;'rf (;)
o the solid aluminium rod hangs in air. Immerse the rod fully
.\‘l\fh‘?l" r contained in the beaker and note the upward movement
m waterointer (7) indicating apparent loss of weight. Pcrur wa?er
Pf-'::: hpollow cylinder to see when pointer (6) again coincides with
:;'I:'e pointer (7). What is your inference ?

27



Job No. 9 : AUTOMATIC TEMPERATURE CONTROL
MATERIALS :

Wooden Block (25 mm % 25 mm x 100 mm), G. I. Strip
(225 mm x 10 mm—24 SWG—2 nos), Brass Strip (225 mm x
10 mm—24 SWG), Lamp 6 volt, Lamp Holder, Plywood Board
(250 mm x 100 mm x 6 mm), Aluminium Rivets; Brass
Machine Screws (18 mm x 3 mm dia), Nuts, Link Clips, Wood
Screws, Connecting Wire.

fonr

SCHEDULE :

The G. I. and brass strips are rivetted together to form a bimetal
using five aluminium rivets. The bimetallic combination (4) is
fixed at the one end on the top of the wooden block (5) by screws
in such a way that the G. I strip remains on the top of the brass
strip. The wooden block (5) is fixed on the plywood board (6) as

28

i i dis
i . |. strip a bracket (2) is made an
h. With the other G . : )

F:er Sketcthe board so that its top end is a little bit above thetfzze;
flx:d ?I:he bimetal strip. At the top end of the hracketI e::onta:ction
S i ith nut. Electrical conn

brass machine screw wi
is made by a

is done as shown in the sketch.

EXPERIMENT : .
Heat the bimetal strip by a match stick. It WI||. bend u?N:r;:
ke contact with the contact above. T.he lamp will gliow. WL

;:2 bimetal strip cools down the circuit is broken and lamp

guishes.

29



Job No. 10  ELECTRIC RELAY
MATERIALS :

ting paper, Aluminium Rivets, Brass Machine Screws and Nuts,
Rubber Bang. '

AR

4 6mm Dia,
All other holes are of 3 mm dja

SCHEDULE -

Make a 70 mm % 12 mm strip (1) from 22 SWG G. I. sheet and
fix a rivet at the long end. Make 3 57 mm x 12 mm strip (2) from

shown. Make two contact brackets (5) of 12 mm
e - SWG GI strip and fix two brass screws for contact
g ZE e contacts as shown. All connections should be
ey tOe’:nm % 10 mm terminal strips (8) made of 22 SWG
brﬂught q 2d fixed on board by round head brass screws. Com-
‘3}- 4 sa'-;le}:eir:ricai connections and fix a rubber band between the
plete :

srmature strip (1) and the armature bracket (2).
a

just armature tension so that the relay wor!fs at mlnrmu.m
edlljuc It draws about 28 mA current and is suitable for use in
4.5V D.C. €

some Transistor Control Circuit.

REMEMBER -
| The voltage and current controlled by contacts af entlre;,;
i ma
lied on the coil. As such a s
independent of those app : ; . ;
:::r:.lc:rjnt flowing through a sensitive coil can regulate fairly high
current and voltage through contacts.

* For handling large currents the contacts should be sturdr;/.
For handling large voltage the contacts should be properly

insulated. x
i S i
* Connect appropriate condenser across the pair of contacts
you notice sparks.
i ic switching.
* Relays are extensively used for automat

31



Job No. 11 : ELECTRIC METER
MATERIALS :

G. I. Sheet 24 SWG, Soft Iron Strips (50 mm x 25 mm —6
Nos), Super Enamel Copper Wire 38 SWG, Knitting Needle (8.7

SCHEDULE :

Fix the G. I. bracket (5) on the board (1) by screws. Make the
electromagnet (1 0) by winding 300 turns of Copper wire around the

reads zero.

32

EXPERIMENT :

h ale may be calibrated by connecting known currents. It
e SC :

"J’chan be ready for measuring any unknown current,

wi

REMEMBER

*  The meter works only on D.C..
* Maximum voltage to be sent _|s 6 volts.
#  Maximum current to be read is 200 mA.

33



Job No. 12 ; BATTERY ELIMINATOR
MATERIALS :

Transformer 230 V/9V, 500 mA, SPST switch, Cartridge Fuse
300 mA with holder, Diode DR 25 (2 Nos.), Electrolytic Conden-
ser, 1000 mfd/25V, Carbon Resistor 150 ohms/1 watt, Wire-
wound resistor 5 ohms/2 watt, Plyboard (150 mm x 100 mm x
6 mm), lug strip 5 way, PVC conpector 2 way (2 Nos.), Wooden

Batten (37 mm x 12 mm x 100 mm—2 Nos), Wood screws,
Connecting wires; lron nails.

LAYOUT pzan

PvC
50/2)w CONNECTOR
oR zs‘, l A
DR25
v
230 De
100 25 =
1500/tw
SWITCH TRAN;FEORH-\ o ] LUG STRIP
SCHEDULE :

Fix two wooden battens at the two ends of the plyboard by nails.
On this wooden base fix transformer, switch, fuse holder,
connectors and lug strip as shown in the layout plan.
Use pins on the lug strip for connecting components. Complete
wiring and soldering as shown in the circuit diagram. Solder the
diodes by a 25 watt iron as Quickly as possible. Check the
circuit and connect power. Measure output voltage by a multimeter.

34

CIRCUIT DIAGRAM

Wi FUSE
DR 25 +*
DR 25
snfzw
L) +3 our pur
/ N/ac 2 e
g aro 10004 fs ALY
150 L fiw
*
: TRANS FORMER

REMEMBER

* Use 25 watt soldering iron to avoid overheating of diodes.
* Check polarities of diodes and electrolytic condenser before
connection; otherwise you may burn them.

*  Check for dry solder or wrong connection before giving power.

* Use heat sinks for diodes for continuous operation with more
than 100 mA current.

*  Never short circuit the output terminals.

0
Use this eliminator for transistor circuits or O
other operation requiring 9 volt D.C. and drawing
not more than 300 mA current.

HEAT SiNnk
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Job No. 13 . PHOTO SENSITIVE CIRCUIT
MATERIALS :

Relay (6V—9v, 300 £2), LDR, Tra
Pot (47 KQ), Carbon resistor (1
(100 mm x 100 mm 6 mm), Wo
% 100 mm—2 Nos.), PVC connecto
wires; Tag strip (5 way).

nsistor (AC 128), Preset
KQ/% watt), Plywood Board
oden batten (18 mm x 12 mm
r (2 Nos.), Nails, Connecting

LAYOUT PLAN
LDR

»
7 RELAY
Connector, | COIL

(=
gnul.'r.mft

[y
PewER
SUPPLY

SCHED_ULE :

battens. Fix the PVC connector and the
preset pot, carbon resistor an
plan by soldering. Solder the

circuit diagram. Connect the r

Prepare a wooden base with plywood board and wooden

tag strip. Connect the LD R,
d transistor as shown in the layout

elay (Job No. 10) and apply power

from the 9 volt battery eliminatar (Job No. 12).

36

OPERATION :

With no light falling on the LDR, the relay will not be ener-
gized since the circuit does not
conduct current  through the
;elav coil. When light falls on
the LDR, its resistance decrea-

CIRCUIT DIAGRAN

=]

flie—r—g g

ELAY
go.l_ RELAY

Ireiti sy
ses, as a result circuit conduc'ts ) i
Eurrent through the relay coil.
The relay is now energized and ]
1ts normally open contacts close c

load

thereby operating the
connected across it.

USE :

May be used for variety of control purpcses,swz. Bqu-gII.::::
i rter, Lig
Autematic Ccunter or So
Alarm, Smoke Detector, Sk Yol
i indicators e.g. Counter, Motor, }
Sensor etc. Suitable indica e
rﬁay be connected through the relay co_ntacts. For continu
operation use a heat sink for the transistor.

Heat Sink
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WHAT WILL YOU DO AFTER
RECEIVING THIS TRAINING ?

Go back to your school with the demonstration kits you made
during the training programme’ and use them in your class.
Convince the authorities about the utility of such kits in
introducing a new system of teaching.

Start a Creative Abilities Centre (CAC) in a room in your
school with not more than 20 students working in groups
in leisure time. NCSM will help you by providing a master
plan with all details.

Get some demonstration kits made by your students in CAC
and set up a demonstration lecture unit on any subject as
outlined by NCSM. Use this unit in your class.

Guide_your students in pursuing their hobbies and develop
their creative talents. Consult the designs and information
supplied by NCSM and make new instruments, models, and
kits.

Organise annual science exhibition in your school and actively
participate in science fairs organised by NCSM in your district
and at state level.

Ask NCSM to help you all the time.

.~ CAN YOU ENTHUSE YOUR
. STUDENTS TO TAKE UP
VESTIGATIVE PROJECTS ?

get different tests for detecting adulteration in
and other consumer products.

acidity or alkalinity of soil and advise farmers
ordingly.

mate Nicotine and tar content of different brands

water samples from different areas and investigate
he cause of pollution.

uct a survey on food habits in your locality and
¢ for nutrition value in average intake.

a simple weather station in your schools and
forecast weather.

a1
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SET UP A
CREATIVE ABILITIES CENTRE

Build up a Creative Abilities Centre (CAC) in your school
where your students will work: in off time and pursue their
hobbies in science.

In CAC your students can develop their creative talents or build
up their own laboratory by making teaching kits.

The membership of CAC may be restricted to about 20 students
of senior classes (say from classes VIII to XI) at present.
Suitable tests may be devised to select candidates when there
are many applicants.

CAC can be located in various schools or in other organisations
dedicated to science-propagation.

Science Museums and Centres under the NCSM will act as a

link-among all such CACs and will provide necessary technical
advice and guidance in setting up such CACs in different places
and in running such centres subsequently. NCSM will supply
design of projects, list of tools, books and other informative
materials.

Overall responsibility including financial implications of CAC
shall rest with the school authorities and the day to day work
may be looked after by a properly trained teachers engaged in
the school.

Such teachers who will be running your CAC may be properly
trained in the Teachers’ Training Programme bythe Museum/
Centre.
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