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General Information

. Name of the Trade .- ¢ Electrician

. 2. N.C.O. Code No. : 851310, 851.30 a

't

3. Duration of éraftsmcn : 2 years
Training |

4, Durétion of Apprenticeship . 3 years including Basic Training :
Training ~ of one year |

5. Entry Qualification - . Passed in 10th Class Exaﬁnination
: i Under 10 + 2 system of Education
with Science as one of the subject or

its equivalent o

6. Rebate of Ex-craftsmen © Full (Electrician)
Trainee R : ' -

7. Ratio of Appremic_e of S A
Workers ' |



2,

10.
11,
12.
13,
14,

15.
16.

17.
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Week Trade Theory + Trade Practical Engineering aﬂoﬂwmw% Calculat
No. Drawing & Science |
1 2 3 4 5
1. Familiarisation with Trade Visit to the different sections

Instruetor, Supervisor, Fore-
man, Principal.

Activities, of the Institute,

Importance of the Trade, Fu-

_ ture Prospect etc. Duties and

Responsibilities of Trainees,
Safety measures to be ob-
served.
Elementary first Aid. Con-
cept of Standard & standard-
ization.

of the Institute.

Demonstration on elementary
first aid. Artificial Respira-
tion. .



Week : i '
iy Trade Theory Trade Practical ‘Engipeering Workshop Calbulation
1 Drawing & Science
2 3 4 5
2. Matter, 1S~ : -
Impoﬂaﬁ::t:fn;; Sstiruc;rfe, —_ Freehand sketching of Electricity and*us uses, Elec-
princibies_@-ork );) cs-Basic straight liqes, rectangles, tric current positive. Use of
o ,» Power, en- squ.arescirc]e,po_lygonsetc. switches & fuses, Conductors
- ‘ and insulators.
Identification of Trade, Hand Demonstration on Trade hand Appliédworlzh blems i
tools-Specifications and uses, tools. Identification of sim- volving multi ]?PI:."O ems“}‘
Careand maintenanceofhand ple types-screws, nuts & vision comrnoil:raé:t)'n a“da;;“
tools. i ive ubts e
s :toc_lts, chasis, clamps, rivets subtract, multiplication and i
. division. Application of fric- f
| . ticn to shop problems. :
~: : gL T ' :
3. _ Fundamental of electricity ~ Practice in using steel rules, Proportionate free hand -do- I
& Electron theory-Solarsystem- * cutting pliers, screw drivers sketching with dimensions
4. elemenis, free ;Iectrpns-Fun« etc. skinning the cables, and J
damental terms, definitions, jointpracticeonsirgle strand.
units & effects of electric cur- B '
7
Week Trade Theory Trade Practical Engineering Workshop Calculation
o, _ ) Drawing & Science
, 5 3 4 5 |
Demonstration & Practice on Reading of simple blue Propérties and uses of coépq.
bare condunctors such as- prints zinc, lead, tin, aluminium,
Britania, straight, Tee, West- " brass, bronze, solder, bearing
erfi union. metals, timber rubber.
5. Soiders, flux and soldering *Practice in soderings ‘Conventional symbols of
_ technique. Resistors types of —Measurement of ‘R’ and Electrical installation
q :
resistors & properties of re- Measurement of specific ‘R’.
§istors. ‘
| | Properties & usesof cast iron,
6. Expl definition and proper- Demonstration and identifi- -do- wrought iron, plain carbon

ties of conductors, insulators
and semi-conductors.

Types of wires & cables stand-
ard wire gauge

cations of types of cables

Demonstration & practice on
standard wire gauge.

steel, High speed stee! and al-
loy steel. .

Decimals-add, S.ukmac!ion,
multiplication, coaversion of



Week Trade Theory Trade Practical Engineering . Workshop Calculation
No. : Drawing & Science
1 2 3 4 5
Classification of wires & Ca-  Safe use of cables and wires decimals ‘of to common frac-
biles-Insulation & voltage tions Shop problems,
grades ' a
~Low, medium & high voli- AsperLS. 732-1963-APP-D,
age Practice in crimping Thim-
Precautions in using various bles, Lugs
types of cables
7. Common Electrical Accesso-  Demonstration and Practice -do- Brief description of manufac-
& rie, their specifications, on fixing common electrical " turing process of pig iron &
8. Common Insulating materi- accessories cast tron, '

als as per B.LS,

~Concept of ckis.~types of.

ckis as per property, as per
current Flow

Buiiding/Layou;/ass_embie of
small electrical ckis. with

" commen electrical accesso-

ries-Reading & Ammeter
Yoltmeters ' '

‘Reduction of common fractions

to decimal fractions shop prob-
lems,

9 .
. ineeri lation
> The i Engineering Workshop Calcu
Week Trade Theory Trade Practical ];.mwmg hop Lac
No. :
1 2 3

_Ohm's Lalw, series and par-
aliel ckts. Kirchhoff's Law
Reading of Analogy digital
Ammeter andvoltmeters only
use—of protective devices of
ckis—Fuses & their types
Earthing etc.

~Simple prabiemg on ckis.
—Conception of developments
of domestic ckts, Alarm & a
switeh,"A famp, A fan with
individual switches etc/Two

way switch

-

Achievements ¢ The trainees should be able to
domestic electrical appliances for

'Veriﬁcation & Ohm’s Law
-do- of series ckt.
-do- of paraliel ckt

Practice in testing and con-
necting domestic appliances

make stmple ckts with common electrical accessories with
a specified voltage and current.
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Week Trade The : -
No. ory Trade Practical Engineering Workshop Calcutation
EE 5 ; Drawing & Science
4
5
9. Chemical effect of electric A '
ssembly of a Dry cell- Drawin ical di
_ o g the typical dia- CG.S. &
current- - G.S. & FR.S.
sil;r[::;rpél mi'? leofelectroly-  Electrodes—Electrolytes. gram of D-type cartridge * units of force ;:'S I:ys'ems (‘)f
~ - Faraday’s Law of elec- —~Grouping of Dry cells fora fuse, HR.C. type fuse ersion o cIghts eto.their
trolys:s_. Electro chemical specified voltage and current, e conversion problems,
equivalents. - Explanation of ‘
Anodes and cathodes,
10, Rechargeable dry cell-de- Pr i ; -
¢! D1 ~de- Preparation of bat - : ; i
scription, advantages anddis. 1.TngP _ attery charg lg)rraw ;)f} the typical dia- Ratio & proportion shop prob-
' : gramof plug and socket i . :
Zd"ﬂmagzs. _ ~Testing of cells lets. : o ::;lf lomnl;g el resding of
are and-maintenance of. . £rapus.
cells. . G"aPi“_‘CaI symbols used in  Mensuration areas of rectan-
Grouping ofcells of specified e:ecmcrtechno}ogya ckt. gles squares, Triangies, circles,
= A 4 F) .
yoltage & current. Lead acid ements rf:gmar poiygons etc. Calcula-
Cell-description meihcds of tion of areas.
'char_gi_ng’-Pfecautions 1o be '
taken & testing equipment.
11
Week Trade Theory Trade Practical Bngincering Workshop Calculation
No. B : Drawing ' & Science
1 2 3 -4 5
S R | : _
& Lead Acid Cell general de- ~Charging of a Lead acid cell, Simpleisometric drawings, Algebra-algebraic symbols,
12. fects & remedies. filling of electrolytes— Test- isometric views of simple add, subtract, multiplication &
objects—squares, rectan- division of expressions involv-

Nlckel Alkale Cell- descrlp-
tion chapgmg Power & ca-

ing of charging checking of
discharged and iully charged

gles, cubes, reciangular
blocks etc. Detailed dia-

' ing algebraic symbols. Simple

equations & transpositions

pacity of cells. Efficiency of battery.

gram of calling bell elec- problems.

cells.
. tromagnet etc.

Wheat Stone bridge and its
application.

Achieveinent : Trainees should be able (o carry out the necessary steps for charging secondary batteries individually.

Symbols indicating the Brief description of manufac-
method of operation of the  turing process of steel copper
and aluminium

13. ALLIED TRADES : - Introduction of fitting trade.
4 Marking use of chisels and Safety precautions to be ob-
hacksaw on flats, sheet metal served Description of files,

filing, practice, filing true to hammers, chisels, hacksaw
frames & blades-their speci-
fication & grades. Care &

instrument and accessories
18+ 1248-1968/APP.

line. A‘,. A-6
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Week Trade Th i .
Jee 201y Trade Practical Enginet?ring Workshop Calculation
~ - Drawing & Science
' 3 4 5
maintenance of steel rule try-
square and files,
14, . Drillingpracticei i i ipti
ing ggpéa;tice;nl]l;?nddnli~ -Mgrk-xng_too]s description & . Free hand sketching of nuts  Metric systems metric weights
e é . clr ri mg nlla— u‘se. Types of drills descrip- & bolts with dimensions & measurements units-convi
nes.. rinding of drill bits. tion & drilling machines, from samples. sion factors e
proper use, care and mainte- ' |
nance,
15‘ Pract‘ce' . . - - , - . - ._' . ' " ) . ! - T ..
_ o a:i in 1_:;] ::;ng ta;;‘s& & dies, Dv&l:scx:iptfon of taps’ & dies Free hand sketching of riv- Meaning of tenacity elasticity
nu_ts_ ctf : Vtgo‘na square typesinrivets &riveted joints. ets and washers with di- malieabilitjn .bfiltlencss. hard’
. ~efc. cutting external Use of thread gauge. ’ —
7 1hreads oo s o vt f _ g. mensjons from samples. ness, compressnblhty and duc-
i e tility cxamples
:16- s - i F . ] o - . . !
, , P:::i?g' and ;?Ean;ng i?,r,?‘_:"(fe' Description of carpenter’s Freehandsketching of keys Shop proBlems on metric sys-
’racticein using i_rcm.erchasn common hand tools such as  and screw threads with di- tem or weight and measuzh
v a -“
13
Week Trade Theory Trade Practical Engineering Workshop Calculation
o _ ] . Drawing . & Science
el and Prepanng sxmp!c half saws .féianés ' chisels mallet ‘mensions from samples.  ment.
fap Jomt claw hammer, marking, di- |
viding & holding tools—their -
care and maintenance.
17.  Practicein using snips mark- Description of marking & Explanation of simple or- Mass-unit of mass force, abso-

ing & cutting of stralght &
curved pieces in sheet metals.
Bendmg the edges of sheets

metals vaetmg pracnce in
sheet ‘metal, Practice i in mak-
ing, dlffsrent joints in sheet
metal in soldering the jomts

¥

Achievements : |

1.

drill and tap hole.

cutting tools such as snibs
shears punches & other tools
like hammers, mallets etc.
used by sheet metal workers.

" Types of soldering irons—their

proper uses. Use of different
bench tools used by sheet

. metal worker. Soldering ma-

terials, fluxes and process.

thographic projection 3rd
angle.

lute unit of force. The weight
of a body unit of weight shop
problems. ‘

The trainee should be abie to mark according to the given sketch, to file the given job with an accuracy of £ 0.25 mm, be able to



:"1’ 1 4

. Week

“Trade Theorj/

"~ Trade Practical - Engineering Workshop Calculation
No. ' Drawing & Science
1 2 3 4 5

2. | Should be able to use simble carpént&r’s Vhand tools. ,
3. Should be able to use simple sheet metal workers hand tools.

18.

Expl, types of resitsors used
inelectrical ckts. Factors con-
trolling the ‘R’ of a material.

- Bpecific Resistance variation

of ‘R’ with change of temper-
‘ature.

tion of ‘R’ of 2 metal with the
chanég,ef temperatuze.

~Concept development Expl.
on spéciﬁc resistance of a

~ metal.

~Connection of a calling bell.

 -Assembly of a calling bell/

buzzer and rewinding of its
electro magnets.

~Measure of ‘R’ by drop
method.

3 'Define-mggne;ism & classi- Tracing the mg. field of a Draw the typical symbols . Simple problems on work, pow-
ficatior: of 1§agnets. Proper- - needle & Bar mésgn'et. used in electrical ckts. er energy.
ties, care & maintenance, Practice in magnetising mg. o
. metheds of magnetising mag- 'r_r_;atcrial's.
netic materials. Para & Dia-
magnets and Ferro magnetic
substanges,
19, Pr_incip_le of eléb’tro—magnef-:_ Tracing the magnetic fieldset  Graphical symbols used in Standard algebraic formula
' ism cork-screw rule, right & up by a current carrying con-  electrotechnology, kindsof (a + b)? (a— b)? Simultaneous
left hand rules. Mg, field of ductor and a loop. currents, distribution sys- equations with two unknowr
current carrying conductors ‘Tracing the field ofanéiqgiro- tems and methods of con- quantities.
and Ioop. Earth Magnetism, magnet and study the varia- nections.
Solencid its property. tion of field strength by vary-
15
; ' ) ieal . En inem’jng wel'kShOP Qalcu!ation
Weck‘ Trade Theory Trade ﬁacta Ii-awing & Science _
Mo, . p 5
i 2 3 : '
o Magnetic terms ing currerit number of turns
Principie of electro-magnetic  tc. : . o
Induction, Faraday’'s Law, Assembly/winding of a sim-
T arg? s lectro rnagnet.
Lenz's Law. ple electio mag Meaning of friction, Examples,
20. - | , ' les.
Expl. to demonsirate varia- ~do- Meaning of C.G. Example

Specific gravity-Unit of work
power & energy applied prob-
lems.,
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Week

Trade Theory Trade Practical Engineering Wofkshop Calculationl
No. | Drawing & Science
‘ I. . 2 3 4 5
~Series & shunt ckis-use of
Chm meter.
21 Princliph? o'f‘D.C. generator.- Expl./Demonstration on Sketching of brush and Simple problems on straight
Fleming’s rxght:hand tules. Fleming’s fule brush gear of D.C. ma- and beil cranked levers.
Use of slip-ring & splitrings. - chines. '
Use of commutator. Lay out D.C. Panel board
' arrangement
22, Explanaﬁm} of D.C. Genera- Identification and testing of Lettering-Numbers Alpha- Calculations of Volume and
_go;s-fuﬂchm:n {ypes-paris. the parts of D.C. Generators.  bets. weight of siinple solid bodies-
?.M.E.'equatzon-seif excita~ ~Demonstration and use of Cubes squares & hexagonal
tion &nd separately excitated Ohm meter. prismns and shop problems.
Generators-Practical uses. -Demonstration and use of
Use of Obm meter and Megger.
Megger.
17
Week Trade Theory Trade Pragtical Engineering Workshop Calculation
No. 5 Drawing & Scignce
1 2 3 4 3
* 23, Typesandcharactersof D.C. -Practice indiSméhtiing the Skeiching of D.C. 3-point Heatandtemperature, Therme-
&  generators D.C.\ ‘generators. face Plate starter to scale.  metric scales-centigrade. Fahr- -
g g ‘ .
24. ~Series Generators and types  —Study ofthe parts of the D.G. ‘ enheii stale and their conver-
—Shunt Generators (enerators. sion. Name and uses of tem-
—Compound Generators & —Voltage Building perature measuring instruments
types ~Connection with panel used in workshop.
—Their applications Board.© ;
-Simple problems on genera- ~Measurement of series.
tor types, capacity etc. Shunt field resistances.
~Identification of terminals of
D.C. Generators.
-Testing by megger.
25, Define and expl. Armaturs‘--'-Connection of shunt Gener~ Graphic symbols for Ro- Shop problems on determina-

reaction, interpoles and their

"' uses, connection of inter-

' poles, commautation, Electro-
magnetic Drag.

ators; Measurement 'of

ters, ‘ -
~Demonsiration on field ex-

voltages, No-Load & charac-: -

tating m/es and Transform-
érs .

-

tion of volume and weight of
simple solid bodies.
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Week . i
yee Trade Theory Trade Practical Enginet::ring Workshop Calculation
: Drawing & Science
2 3 4
" . 5
Fieming’slefthandrule. Prin-  citation, —
= ciple of D.C. motor. - -z ~Load character of a series
~ Gen, =
~Connection of a compound
Ggr’ic“ratbr—Voltage measure-
\ment-commulative and dif- )
ferential-Controlling and pro-
tecting equipment, No-Load
& Load ch. of a compound
Gen. . 3
286. Terms: Hsec% ‘in _D.C.‘ -r{lotor# Demonstration and -practice -do-
Torqu_e, speed, Bdéklé.fn;'f. in identification and te;sting ‘ “
efc. their relations practical of D.C. motor parts & térmi-
application. Related prob- nals. Runuing, speed conirol
lems.. & reversing.
18
Week Trade Theory . . Trade Practical . Engincering Workshop Calculation
No. : _ Drawing & Science
" P 3. 4 5
27..  Types, characters and practi- Study of the characters of ~do- e
' cal apphcatwn of D.C. mo- D.C. motors.
tors ~Study of 3 point & 4 point
-«Staﬂmg of D.C. motors starters.
—3 point & 4 point starters. ~ —Connection, starting, speed
' : control of starters with mo-
tors. o |
ng. Types of epeed control, their Use of Techpmeters Revolu- Free hand isometric sketch- -do-

advantages & disadvantages
& industrial applications.

tion counters with stop waich.
' ~Routine mairitenance.

Achiwamem&s : 1 Should be able to identify D.C. M./Cs. _
2. Should.be able to build up voltage in a D.C. Generator.
3. Should be able to connect, test and runa . C. motor and reverse its direction of

/'rotation by a starter,

ing of simple objects with

_dimensions. Sketching of

D.C.-4 pointstartertoscale.
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Week Trade Theory Trade Practical Engineering Workshop Calculation
No. ‘Drawing. & Science
1 2 3 4 ‘ 3
29, Expl. of electrical wirings, Fixing of switaues, holder, Freehandskctehingofsim- Meaning of stress, strain, mod-
& importance, LE.E. rules. plugset. in T.W. boards. pIeobjéc‘t_s\.'LayOutarrange- ules of elasticity, ultimate
30, Typesof wirings both_dornes- —Identification and use of ment of D.C. Generators, strength examples,
& tic & industrial. ~ ~ wiring accessories. “control panel Geometry-Properties of lines,
31, -Specifications for wiring —Practice in’f;‘.'T’.S. wiring =Do for motors angles, triangles and circles.
accessories—Wires cables, with minimum to more Factor of safety examples,
buttons etc. _' number of pomls Types of stresses. '
15-732-1963/5 ' —Use of twd way switches
—Principle of 'E'aying out in_J_ —Testmg of Installation by
domestic wiring-testing by meggar, ) :
meggar. - -Fixing of calling bélls/buza-
C.TS. system L ers.
PV.C. concealed system " ~Making of test boards & ex-
~Maintehance & Rupamng tension beards
data sheel preparation. 15-732-1963/61
' -Repairing and testing of -
domestic electrical applia-
Week Trade Theory Trade Practical Esrgineering Workshop Calculation
No. : ' " Drawing & Science
1 2 3 4 L 5
32. Specifications, standards for Idemi-ficat_i()ﬁ & demonstra- Free hand sketching of Simple problems on lmes an-

33,

34

35.

c_ondﬁiis & accessories, Earth-

‘g, layimg diagram for In-

dustrial conduit wiring.

tion on conduits and accesso-
ries & their uses culting &

threading laying, éarthing, use

of flexible conduit & testing
by megger. ‘
Measurement of earth resist-
ance.

plan, élevation, of hexa- gles, tri-angles and c1rc}es
gon, bar, sp. bar, circular

bar, tapered bar, staircase

. wiring.

Achievemnent : Should be able to carryout simple wiring ckis. undertake, repairs of domestic wirings and appliance.

Comparison DC & AL,

Advantages of A C. Alternat-
ing current & related terms-
frequency, Instantaneous val-
uve, RM.S. value Average
value, Peak factor, Load fac-

Demonstration of sine wave,
instantaneous values efc.
Study of the behaymur of R,
X, & X, inA.C. ckts both in
series and in parallel

Effect of force on materials
such application as expanding
bending, twisting and shear-
ing. '
Trigonometry-functions use of
trigonomelric tables-Applied

Free hand sketching of sim-
ple Geometrical shapes &
hollow shapes.

Drawing of simpie electri-
cal ckts. using electrical
symbols,
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prime/mover type advan-

~ tages, parts, regulation, phase

38

39. .

sequence, specification of al-
ternators & . practical places
of uses.

Explanation & Defmition of
Transformer, classification-
C.T., P.T. Instrument and
Auto/VARIAC Construction,
parts working, E.M.F. equa-
tions efficiencies, paraliel
operation & poly phase types

parts voltage Building, load
characters & regulation.

Identification of types of trans-
formers. Connection of trans-
formers efficiencies of trans-
formers iesting of transformer
paralle! operation of trans-
former, Use of C.T. & P.T,
use of Instrument transformer.

‘Exercises on Blue print

“1:1?]( Trade Theory Trade Practical - Engineering Workshop Calculation
1; Drawing & Science
. 2 \ 3 4 5
:Jc;r;iizrm facto;. Gefacraﬁon View of simple solid & problems,
o :;:eg; S':u::‘,: ::‘1) g;:azf; hollow bedies.‘ Mechanical advantages, veloc-
ACR X, & X, Dra‘v‘,’mg of sine waves, ity ratio, Applied problems.
Impedence, power factor,
Average power, Reactive
power,
Simple problems on A.C.
obstructions & T.P. AP, etc.
36 ' : | e

. :;b;eis on ;:siC ckis. both Expl.. ofi poly phase ckt§. Cur- Views of simple solid and Ca_lcul‘ation of areas of trian-
sumc ; p;.r; .c power con- rent, voltage, & power meas-  hollow bodies, ckt, diagram  gles, polygons etc. with the aid
: ption P.F. etc. . urement in poly—pbase ckts. of battery charging ckts. of trigononiciry.

onceptof poly-phaseStar & Measurement of energyinsin-  with all details of panel 7
Delia connection Line Volt- gle & poly-phase clis. board
age & phase voltage, current ‘ | . i
3 ) -do- Bl i
power in a 3 ph. cki. it eadine
’ 23
Week Trade Theory Trade Practical Engineering Workshop Celculation -
No. Drawing & Science
1 2 3 : 5
37, Expi?natian of Alternator, Dénﬁéhs&aiioﬁhon‘alternaEOI'S, Exercises on Blue print  Useful work of a machine mes

reading of connection to chanical efficiency of a ma-
motors through Amimeter, c}}ine-probiémsq Further use of
volimeter & K.W. meters, "t'i:igonometric function and ap-
- plied problems.
Machines basic principle. De- -
termination of velocity ratio,
mechanical advantage & effi-
_ciency.

Logarithms-Use of Logarith-
mic tables for multiplication &
division. Determination of ef-
ficiency of simple m/cs. like
winch, pulley blocks, wheel
and compound axle. Effects of
électric current,

reading, tracing the wiring
diagram of a alternator &
reproducing it in proper
sequence with protective
equipment sketching the
synchroniser connections,



4

Week Tra . : : :
Neoe. TradeTheory Trade Practical . Engineering Workshop Calculation
- N Drawing " & Science
1 e, 2 3 4 5
their connections. Cooling, - '
protective devices. § pec:fi- Free hand sketching of sim-
cations gimple problems oni- ple objects, related -to the
=.m.f.-equation, turns ratio trades.
and efficiency. Special trans- .
formers.
40.  Explanation of A.C. motors, Identificati i ' : '
comparison with'DC e tification of %’.nducuon Dmgramofconnectmn toa Applied workshop préblems
feaiton oo : "f‘- . - motors (1-ph) squirrel cage squirrel cage induction invol\'fi'ng, use. of 'ngarithmic
nasin pi;;a ;:g le,ld_'_& s.pht R4 pc‘ motor. Sketching the con- tables. Different forms of ener-
ions mlgm10 orf:;lg hpnncupie f§plxt phase type nection diagrs of conirol- . hea? mechanical and eloc.
Characmsn of 1-ph. motors ) fcgpg(i;tﬁr‘type ling & protective devices trical, conversion from cne to
~slip ring type _ for Induction motors. another, |
. -starting of Induction motor. ' . '
—Reversing
~Dismantling Assembling
. 23
- Week . Trade Theory Tradé Practical Engineering Workshop Calculation
No. Drawing & Science
1 | 2 3 4 5
41. Single phasc motors contd. ~ dp- Development of winding Ploting & reading of simpie
& Splitcapacitors, répulsion and . diagram foratwopoleD.C. graphs.
42, series motor working princi- Demonstration of Steppet & dynamo of motor. -
ple-parts-Characters starting- Universal Motor. Preparation of working
running & reversing. Stepper drawing from sketches.
motor & Uni\versal.
43. | Explaﬁa!ion of Electrical Demonstration on scales on  Skeiching of simpleobjects -Meaning of Horse Power &
44, - measuring Instruments. _meters related to wades. Brake -horse power. Simple
43, ~types . ' -study of MCP.M. meter  Sketching of different problems on work power &
ype
-do- M.1. meter shapes of coils. energy.’ )

—Forces necessary 10 work;
instruments '

—Movingcoilpennanént‘mag- '

net

- ~Moving iron

' —Rﬁﬁge extension

~Multimeter

“do- Range extension
~do- Multimeter
-do- Wattmeter
-do- Energy meter
-do- Frequency meter
-dn- Calibration of meter

Further practise in Blue

 print reading.

Drawing development dia-
gram for single phase A.C.
motors.

Calculation of Volume, weight

- of simple solid bodies by using

Logarithm. Further probiems
on mensuration.
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Week Trade Theory Trade Practical Engineering Workshop Caleulation
No. " ' . Drawing & Science
! 2 3 4T 5
~Waitmeter : ‘ . T

=Energy meter
~Frequency meter

—Calibration
46. . Explanation of light Study of intensity of lights, ‘ ~ Rectifier Maximum Average
47. white lights-illumination fac- -do- Neon Sign Drawing the development R.M.S. current in rectifiers
48. . tors, intensity of light-impor- -do- Mercury vapour (H.P, & diagrﬁm for D.C. Simplex form factor ripple factor.

tanceof fight, humaneye fac- LP) Lamp & Wave winding

tor units- SR ~do- Sodium vapour

Types illumination & lamps - «do- Halogen Lamps ' }

~~Neon sign Halogen, -do- Single tube,
Mercury vapour, sodium va- Doubie tube
pmir, Flourescent tube Practice in Decoration light-

-Characters watt ages, fixing ing.
‘places, Types of lighting. -do- S.N. & R.N. Lamps
Decoration lighting-Drum "

27

7 \ ineeri Vorkshop Caleulation
' T i Engineering ‘Workshop .
Week Trade Theory - Tr é@@ Practical ngwmg o Smenc?
No. . : ‘ :
1 2 3 . 4
Switches, Direét & indirect
li ghtin_g-efﬁciency in lJumens
per watt, colour available.
Thumb rule calculations of
lumens.
Estimating placement of
tights and fans and ratings.
Explanation of $.N. and R.N.
e ' REVISION |
49. REVISION
50. ‘
B S T

51. T
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. Carryout simple wirin

Test and connect domestic eIéctric

: wiring and appliances,
g in T.R.S., P.V.C. wires on T.W, button

. Install ighti i
and test the lighting ck&s.rm conduct system on T.W. bution as per IE
generators & motor & repair minor faults, perE rules

2
3
;L ‘Test & connect D.C.
6

- Connect, run and rey

erse A.C. miotors.

Carryout décoration lighting,

52 Techniques, | o Lo
, ques, procedures .of Installati . ‘
& . o . L - ! v on of Condugt pi Pracl' : . .
Layout of conduit wiring as wiring for lighting and pe ractice in reading panel Practice in the use of Logarith-
54, per 1.8.-732-1963, ° viring 1or lighting and power  diagram. - 4
T 4.5.-732-1963, Use of  circuitsforboth 230 V & 44 o mic tables for multiplication
flame proof and WP el 0 Practice in reading ckt PR ‘ y
* Proot and explosion” V. Bfactite in Earthin . g cxts. - divisionsquare, root, cube root
proof. Installation of B.V.C . g containing Resistance, In- Insulag o '
-owl anstaliation of RV.C.  ~do- in P.V-C, conduit. M ’ nsulatidg material includin
conduit switches ‘ -Meas-  ductances Practice in read- - g
ohcutt switchies. Types of urement of earth resista ‘ . transformer oil.
Earthinig-techniques, their Insulation resista P ing pical examples of
IR e face, i
| relative adg‘agm_ge% o ‘ thS-CO{!IaJnlng R,X&C. -do- Natural
55 AC Winding ' :
: A 2 terms, Arma- Making foma, coil .
. . g A 12, coil insulation, ice
36 wre winding terms, coil side, ~slot insulation, Insert Fusther practice in Blue Insulating materials syntheri
on, insertion of print reading. D ' yhinetic,
‘ g, Drawing the  Use of Log tables.
s S i ik S i L = = — ) . B .
29 .
Week Trade Theory Trade Praciical Engineering Workshop Calculation
No. - - Drawing & Science
] - 2 3 ¥ 5 L
end coil & grouping of coils. coilsin slots, coil connection- deve‘lopzﬁcut diggram for Brief description & propertics
Connection to adjacent poles, Practice, in single layer con- simpleley & wave winding  of electrical materials silicon,
. , g
connected armature winding, centric winding. . -do- Nichrome silver etc.
alternate pole connec: ton, ar-
matyre winding-Lap & wave
connected.
57, D.C. Winding terms, pole Winding practice in dis- Tracing wiring diagram of Calculation on.-ar'ea, vdlume _
& pitch, coil pitch back piteh, tributed type, testing for faults, an alternator & reproduc- andweightof simple solid bod-
38. Front pitch-Progressive &ret- Growler testing-baking im- . ing it. ies such as cubes.

Achievements : 1. Carryout domestic & Power wiri
2. Carryout simple windings, re-win

59.

rogressive winding.

structions & their behaviour

- pregnating & varnishing.

poty phase,

- Revision of A.C. ckts, & ob-  Expts, on A.C. ckis. 1 phand Drawing the schematic di-

ng in conduit system and testing earth & earthing.
ding of detected faults in both D.C. & A.C.M/Cs.

Brief description & properties

agram of automatic volt-  of electiic materials. Problems
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Week Trade Theory Trade Practical Engineering Workshop Calculation
No. : Drawing ' & Science '
I 2 3 ) 4 5
in series & in parallel ckts. Expts, on Improvement of ageregulators of A.C. gen-  onmensuration, Forms & prop-
Measurement of power and P.F. Measuring of power & erators. Drawing the sche- erties of matter, The molecule
power factor & improvement -energy in 1-ph & poly phase. matic diagram of A.C. 3- and atoms, Difference between
of P.F. in 1-ph and in poly Building up of voltage in-an phreversingmagneticstart-  mass and weight.
phases. alternator & to find out No- -or. Bketching a breather.
load & Load characteristics. :
. o ~glo-
60, Transformer construction- Cleaning & maintenance of Free ‘hand sketching of —
& cores winding shielding, aux- transformer-changing of transformer & auxiliary
61,

iliary parts-breather, conser-
vator buehltz relay, other pro-
tective devices; Cooling of
transformer. Transformer oil
testing and top. changing off

' loadand on Ioad. Transformer

bushings and termination,

silicajel. Conducting No-load
& short ckt tests, Testing & 1-
pir & poly ph, transformers,

parts & sectional views.

31
ineering Workshop Calculation
- tical Engineering  Cale
Week Trade Theory Trade Practic o " Sc.1ence -
N | | S !
o ; 3 - ‘ Mensuration. At
1 or h i it di- Problems on Mensuration. Al-
— i i : . Drawing the schematic &1
' vive Measuring the line & the ph . . uraton. 2+
6z Induction -'m o Double voltage if star & Data con- agram of the_ starting a}nd mos;;hencr[;:iizr**g* it
s - SQEH‘EI iczge::noz}r & nection. Study of Star-Delta controlling gearsof stipring absoluie p .
63, Squirrel Cage Ind. . ot moter,
t}?eir Chs. Slip-ring induction  Starter. . ;S; s;;:zréé?**
motor-Construction & Char-  -do- Automatic ) .
ac&:rs Starting & controlling -do- -Measurement of slip )
devices -do- P.F.-at various ioads. B
| | . . 1 1- 0 .ds.
7 i ic di- “Density of solids and liqui
i i ionof motor Drawing the schematic ' -
; : E.rules Test-  Testingof Insulationo : O ey, Sim
* Fan;“;gasij;:nf of Installa- with H.V. Tester. Identifica- agram of plok & pipe earth s;?groblel:ﬂs involving Trigo-
1tl'ﬁgns a-sn;iz LE. Rules. tion, connection, testing, run- ing | iommic s ol
o t on earthing ning & reversing of repulsion I,S.’3043..
Impmvemcn() motor Wiring diagram of the con-
15-3043-1966. .
w4 Drawing the schematic diagram of Auto transformer starter.

~do- button starter, «do- Star Delta Stgrter .
Tr?;onz‘ﬁzmc function. Use of trigonometric tables-supplied problems

Aok

-Cafculation of areas of trianglesﬁ& polygons.
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“lifcik Trade Theory Trade Practical Engineering W :
Drawin ' orkshop Fla]culation '
1 n 3 ; £ & Science
Repu]sioh motor-advantages — 5
principle-characters, Fault - nection of arrangement and
Location & Rectification, push bution control of two
T speed AC motor,
o IS : 3914-1967
65. Define-converter-inverter, Startin i . . -
M.G. - Set-description-Char- ingf up;g \:orll::;né ;i::d;ugﬂg; Drawing the sc‘hf‘tmaiic di- Specific gravity, Archimedes
acters, speci ﬁcatlons-mnmng M. G ot Ma!n[enance o :grazl of 4 typical D.C. prinpi_ple. Relationbetween Sp.
& Mamtenance \ MG ets ;ee regulators for shunt gravity & density. Problems
' . comIJfaund motors. on trigonometry.  -u.
g -do- Magnetic controller . :
: . L i with dynamic breaking.
66. | Waorking of thermo-couple § N S
& and its uses, K'V,'AR & m’; . Si‘i’:eﬁ’;me"’m’ Coupiﬁ in- Sc!?ematifbdiagfam ofmag- Qty. of heat, specific heat of
67.  demand indicator. Ferrental -do- KVAR meter “‘“gla]ly rated. D.C. motor  solid-liquid and gases. Heat -
type DC energy _meze‘r, do- Max. demand indicator :Vlt three push buttoncon-  gained and heat lost. Sirnple
. irol station, -
_ problems on heat gained & heat
33 -
Week Trade Theory Trade Practical Engineering Workshop Calculation
MNo. ' : Drawing " & Science
1 2 3 : 4 5
Ampere-hour eter 3 pids, -do- DC. enevrgy .;neter “~do- Luminiscent Lamps ~ Jost. Further problems on men-
Enefgy _mé_ters $pecifications -do- A. C. plan 3 ph energy ' ' suration,
maintenance & repair. " meter. :
Connection of C.T. and P.T.
. with K.W. and energy meters..
68, insulating materials, their Development of sequence of Sketchingindicating instru- Resolution & composition- of o
& classificationg, and (heiruses operation in detecting electri- ments. forces. Representatiost of foree
69, in industries. cal & mechanical troubles in  Drawing the diagram of by vectors, simple problems on
motors and Generators, Over-  typical marking plate of a ‘hfimg lacklcs like jib wall,
hauling of A.C. and D.C. distribution transformier.
m/cs. Typical wiring diagram for
’ drure & controller opera-
tion of A.C. wound rotor
motor. ‘
70. Types, specifications, advan- Study of different ckt. break- Layout diagram of a sub- ExamplcsSé‘..?s‘;-mﬁlck}siipported
' Load.

10

tages of different types of ¢ir-  ers.

. station.



34

Week Trade Theory Trade Practical Engineering Workshop Calculation

No. ' : Drawing & Science

1 2 3 4 5

74. cuit breakers construction and Study maintenance & repair Sket’ching different shapes General condition of equilibrj-
mainte_nance. LEE. rules for of domestic & agricultural - of coils, sketches i_ndicat- um for series of forces on a
over head service lines, Study equipment- ing possible faults in stator body. Plotting of point,
of U.G. Cables and laying Electric kettle winding. Drawing the de- -do- graph simple Reading and
techniques, - ~do- heater/Immersion velopment diagram for plotting of simple graph.
Working principle and con- -do- hot plate dupler lap and wave wind-
struction of Domestic and  -do- cooking range ing with brush position.
agricultural appliances-their -do-Incubators :
maintenance, -do- Furnates etc, .

-Pump set, .

75. Wir_ing of light & fan ckts._gm Practice of wiring of lights -do- Centre of gravity simple expts:
roiling stock Installation and fafs on rolling stock. . for determination, reading and
Lighting arrestor/lighting  Practice of fixing lightening plotting of graphs. Stable, un-
conductor arrestors and lightening con- stable and neutral equilibrium
B ductors. ' bodies. _

' 35 .
' ' e Workshop Calculation
= ical Engineéring )
Week Trade Theory Trade ?rachca Drawing & Science
No. 3 4 5
! 2 ¥ Friction limitation Laws of fric-
' tion, co-efficient of friction,
angle of friction.
Achieverent : Should be able to repair lighting ckts, Horn ckis. etc.
‘ ' : ine diag: fsub- Simple estimation of the re-
. i iniature relays. Single line diagramo ) o
76. Study of the arc controlling Study of mi . station feeders Connection  quirement of materials”etc. s

devices. Expianation andclas-

sification & uses of miniature

- relays & protector devices.
Use of electro-magnetic
clutches.

Explanation and principle of

operation

-do- Electro-mag. clutches. ‘

-do- Mercury Arc | ph/Poly diagramof typmalmierload
currentrelays. Key diagram

- of a power station.
Central controling panel.

phase rectifier
-do- Metal rectifier,

Achieverent : Should be able to install a rectifier and repair the same for mm01" fanits.

applicable to the trade. Me-
chanical advantages velocity
ratio, efficiency of simple nul-
ley wheel screw jack and
winch. ‘
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Week

Trade Theory

No. Trade Practical - Enginen.:ring " Workshop Calculation
1 . _ : 9“““1713 & Science
- 3 i 4 s
7. iztz;?zt;iljl I::u;::e;tr:;:? fden_tif"fcatio'n of semiconduc- Dré’fv;ﬂgini jB.I.S.symbols for - .éo_
conductorencrgy le\}el atomj Ci ;;. ondef-sympql codes- clectrgnig components. fo
ests on Diodes. Characters DIODE, TRANSISTOR
structa:Jre‘ ‘P.’ & ‘N’ type of of Diodes. Zenerdiode, S.CRIC.etc.
materials-P-N-junction. Di- LS. 2032 of VIII 1965. S
ode-classification of Diodes- '
Reversed Bias and Forward
Bias. '
78.  Expl.andi ' . . -
% R ezﬁﬁer CE?;:?T:;?;&; flt;s.dy of Half wave rectifier l;ullmg of m/cs history card Probler;ns as estimation
& wave'and Bridge ckt, LED. -do- Full * " maintenance cards and
G- Fu Inventory control card
80. and Solar cells. -de-Bridge " * i '
o e .
Fﬂter.ckts-passive filter. Bxpl. -do- Filter ckts . R
and importance of oscillo- -do- Oscilloscope _
scope working scope., -do- Different Wave',shapes
and their, values
Week Trade Theory ' "Traclé.:"l"iéictiéai 7' ‘ Engim_qpéri‘sig Workshop Calculation
No. . Talne A - Drawiag & Science
1 z 3 4 3
81, Expl. of principle of working  Study of a transistors-Identi- Drawing of B.J.S./I.3.1 -do-
to  ofatransistor-Types of Tran- fication of constrction and symbols for Electronic de-
82. sistors; Characters of a tran- terminals . vices, "Dyawing of half
sistors, Hiasing of Transis- -tests . wave, Fuli wave & Bridge
tors. Mode of use of transis- Study ofthecharactersof tran-  ckts.
tor. ‘ sistors. - i
83. Expil. ‘&_—Deﬁnition of Ampli- Assembly & testing of a sin~ Drawing:ckis-for a Single‘ ~do-
to fiers. How atransistor Ampli-  glestage Amplifierandcheck- ~ stage Amplifiers and Multi
84. fiers. Signals-Pulse shapers iﬁg im an oscilloscope. Study  stage Amplifiers and types
' cascade system, of Types of wave Shapes, . of signals.
o -d6- Cascade Amplifier.
83. Expi, and definition-of oscil- - Study of oscillator ckt. -dlo- -d-o-
to - lator-working principle Ex- Voltage measurement-current ’
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“Week

Trade Theory ' Trade Practical | Enginecring Workshop Calculation
No. ! ' .- Drawing & Science
1 2, 3 4 5
86. planation of stages and types. -do- -~ oot g
: { _ "And study wave shapes in
scope. ‘
é’ B7. Expl. and working principle Study of simple:ckts. contain ~Drawing of ckis cdnta_ining ~do-
i to and practical applications of U.JLT, for triggering "UJT., FET. & Simple
‘ ;ii:% 90 UJT,FET,S.CR Diac & -do- FET as an amplifier power control ckis.
i Triac. ~do- Power control ckts
' by S.C.R. & Triac & Diac
91. ‘Power Supply Stabilizer-  Demonstration on power sup- .-doj , -&o-
& . . ply stabilizer . -
92. ' S

Achievement : Should be able to assemb.le,. test and féctify the faults of simple power supply ckts, amplifiers and céntrol ckts. -

93.

(fbmplete.l—lnus_e wiring Lay- - Practiceinwiringand in main- Drawing of simple Lap and ~do-
& “out. Circuit spliting load wire. tenance of institute & Hostel wave winding.
Week Trade'gﬁéory Trade Practical Engineering Workshop p_alcul'aﬁon‘
" No. LT Drawing - & Science
1 2 , .3 4 5
4.  LEE. rules. * .- buiMing: . .
Multistori¢is’ house wiring. - Layout & repairing of work- .
SYSiem. ‘ shop ¢lectrical install‘atio_n.
'Fault finding & repair. - - :
_ Repairing of domestic elec--
trical appliarices. b
95. Fault finding technicjues in Fault finding practice ~do- -do-
to Decoration lighting. '
a7. -do- Commercial displays
-do- Dynamg, Generators .
efc.
98. " INDUSTRIAL VISIT & STUDY TOUR
99. Fault finding in simple electronic ckis. & controls attached in the electrical controls.
. to

100.
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Week

Workshop .Calculation

Trade Practical

Engineering

Trade Theory

& Science

Drawing

No.

101.

REVISION

102.

103.

TEST

Carryout domestic wiring for lighting & power as per L.E. rules and test

104.

s 1.

Achievements

fy the

Connect, run and Load DC & AC generators and motors and test and recti

simple fault.
3. Carryout Battery charging.

4. Connect, run, test and rectify

5. . Cartyout armature winding,

2.

the: faults of domestic electrical appliances,

s

irings.
, test them and replace‘the faulty

4

6. Traceout the faults and tectify them of the Auto W

7. To identify and trace the simple electronic ckts

-components,
8. Camryout commercial lighting for decoration etc. -

S LR R s
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mgﬁ.\wwmm FOR THE TRADE OF MFHOHEOM\WZ

MNote : 1.

‘UNDER
APPRENTICESHIP TRAINING SCHEME

Period of Training : 3 years
All freshers should undergo one year Basic Training followed
by two years training on the Shop Floor. The apprentices should
have more practice on the Shop Floor on those. operations/skills
which have been already learnt during Basic Training.
The content of first year of two years training in the Industrial
H_,EE:N Tnstitutes in this trade is exactly the same as mentioned
in {1).above. The trainecs of fndustrial Training Institutes who
may be engaged for two years for Shop Floer Training after one
year training in Industrial Training Institute should follow the
same course for apprenticeship as in (1) above.

3. The operations/skills marked (*) would also taught to the train-

L

ces in Indusirial Training Institutes in this trade in sccond year.
The ex-Industrial Training Institute trainees i.e. those who, after
completion of two woﬁw training in Industrial Training Iosti-
tutes; would be m:mmmn&.?n undergoing apprenticeship training
FOR the remaining period of one year in this trade, should learn
the remaining omnamaonm\mﬁzm if any, on the Shop Floor during

mmumnu:nmm:ﬁ develop HIS method of work, speed, accuracy
and finish in-jobs which would normally consist of operations/

skills already learnt by vﬁﬁ qmm:ﬁﬁ

8L
MNo.

List of omwﬂmmm@m£mﬁm_w {o be learnt during apprenticeship.

3st Vear

1. Instructions io mmmoﬁ Precautions as applicable to the trade
2. Useof Fitter’s mm.:a Tools :

(@} Chipping

(b) Filing

() Drilling

(d)y gnma_sm

() Wﬁmcwm

{0 mo:m?zm
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3. Fitting of bolts, nuts and screws..

4. Grinding of drill bits. . _

5. Use of carpenter’s basic tools :
(a) Chipping
() Planing
() Drilling
(d) Chiselling
Simple joints in wood. -
Making distribution box using nails, screw eic,
Use of power drilling machines.

- Grinding chisels and screw drivers.

10. Use of Elecfrician’s basic hand tools.

11.- Making of joints using single strand cables.

12. Making of joints wsing multi strand cable.

13. Sweating of oo:nznﬁcn with lugs.

14.  Soldering .mo_nﬁ

b cl

15. Use of switches, plug, sockets etc.
16. Use of cut-out, fuses, Hmz—&oﬁ. test lamps etc.
17. Making electrical circuits on wooden boards.
18. Use and testing primary and:.secondary batteries.
19. Use of clectrical meters. .
20. Verification of Ohm’s Law.
21. Installation of an electrical bell circuits.
22. Installation &:-testing of light & power, circuits in casing cap-
ping, TRS & PVC cables and in conduits.
23. Use of ammeter.
24 * Use of voltmeter.
25.* Use of megger, condensor eic.
26.* Use of wire gauge, techometer.
27.* Locating & rectifying faults in simple circuits.
28. Use, care, maintenance and charging of :
{@) Primary cells
() Secondary cells
29.* Running, care and maintenance of :
(@) AC motors and starters-given types, -
(b} . DC motors and starters-given types. -
30.* Repair and testing of domestic and electrical appliances.

@53.% Nos._:&:m of Eﬁm: power (ransformer.

43

31* Use of &Q@RE.Q@Q of wire and cables given types.
32.* Use of distribution and fuse boxes.
33.* Use of various types of ms;nngm m:m mﬁ:ﬂ&:ﬁ: types.
34.* Use, handling and testing o#. Emim:cu Emﬂnzm_m
35.* Connecting up DC/AC motors and generator to mnﬁﬁ.m field
regulators, switch boards.
36.* Making of formas and coils.
37.* Winding of low and S@&EB <o_$mw mﬂ;mﬁﬁnm field mo__,m and
starters.
38.% Use of growlers.
39.* Soft insulation
40.% ‘Working to circuit diagrams.
41.* Working to drawings in mm/inch.
42.* Care and maintenance of generators.
43.* Repair and testing of generators,
44.* Tnstallation of light circuits for illumination.
45.* Use of gas discharge & GLS lamps.
46.* Use of intermediate and drum switches 2nd & 3rd year.
Aq.*:EmﬂEﬂmcn in safety precautions on Shop Floor including first
aid and artificial respiration.
48 * Cutting and forming of sheet metal.
49.* Making simple sheet metal articles.
50.* Servicing of domestic & agricultural appliances.
51.* Repair and over-hauling of AC motors. .
52.* Repairs and .over-hauling of electrical meters.

54.*% Making a buzzer/electric bell#transformer.
@55.*% Testing & reciifying faulis.in MG set 38@ convertor and
rectifier.
56.*%: Concealed wiring.
57.* Earthiug.
58.% Industrial switth board éonn
@59.* Care & mainienance of alternators.
60.* Repair and testing of alternators.
@61.* Use, care, esting and routine maintenance of transformers.
62.* Electrical ‘installation and nn,nnaoz of machings.
@63.* Care, and maintenance of mnannwmoa.
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@64.* Repair and testing of generators. \
@65. Roitine mainténance of electrical machincs.

66.  Maintenance and minor repairs to electroric conirals,
@67.% ' Cable ..moiaum and fermination.” .
68.* ISrawing overhead service line.
69.* Bus bar connection. ,
@70.* Simple plumbing work. ‘ -
Note : The oﬂ.onmmo:maﬁ:m marked @ are desirable. They must be

carried out wheré facilities are available i the establishmeny,

"

Syllabus for Related Instruction

Related Hnmgnmoa should be imparted to all the mwmm@mmnwm. during
the entire period of training m:ﬂ:%:m Basic Hmﬁmm:m. The &N,:mw:w, given a
for Related Instruction should beé considered as a puide. B
The subject to be taught to the apprentices in Related Instructions :
1. Trade Theory : ' o
2. Working Calculation & Science
3. Engineering Drawing
4. Social Studies
- First Year

ﬁﬁ. centent of syilabus _mon the apprentices during first wnE. ,_QH:EW
should be the same as n_._n content of the first wnwﬂ of the two years course for
the ITI trainees in this trade,

Second Year

The content of the syllabus for the apprentice during second year
training m:cc_.a be the same as the content of the mooonnwa.ﬁ, of the two
years course for the ITT trainees in this trade, " o .
Third Year - o

| .
L Trade Theory (3 hours per week or 150 hours per year approxi-

mateiy) P
(The number of hours to be spent on the ditferent 8?% in the trade
theory has been indicated. The hours indicated are flexible and are
only intended as a guide) ) ,

1. Safety at work accidents do not happen, they are caused,
2. Revision of the ‘work of previous two years.

45

3. Ucﬁmom”mos properties and application of conducting and jnsy-
lating materials. a .

4. gmﬁmm..of.ﬁ simple material specification L.5.1 and government
mmnnmmmm_‘.monm.l.:mo of reference book, hand book, table eic.

5. Threa E,Ema supply. N

6. Use of simple electrical formuta, elementary calculations in DC
system, simple calculation in AC circuits.

7. AC motors and generators-description of the constructional fea-
ture of common Qmw.cm motors and generators.

8. Transformers-principle of working of common types of trans-
formers and description of their constractiona! features.

§. Motor generating sets and conversion of AC to DC and vice-
versa. Description and application of rectifiers. =~

10. Electrical measuring instruments-description; waorking principles
and -consiruction of volt-metet, apumeter, erergy meter, meggar
eic; Use, care, and maintenance of these instruments.

11, Cause of voltage fluctuation and necessary measures to ensure
satisfactory operation of domestic appliances. .

12. Application of électronics to insirumentation, common elecironic
measuring - instruments and controls—Thermionic emission.
Thermionic Valves-description and charactéristics of diodes and
ﬁoanm..dmm of amplifiers and transistors in insfrumentation. '

13. General description of transmission systems including high ten-
sion grid distribution.

14. Indian Electricity Act and Rules.

15. Trouble shooting sequence. .

16. Modera development in the trade-new {echniques efc.

17. Quality and finish of work-importance of guality and finish of
.mowm.ﬁ all stages. ‘

18. Introduction to work simplification related to trade-job study,
analysis including planning of séquence of operation, critical
approach and method of working. Estimation of time and materi-
al, job handling. _

19. Inspection-reduction of scrap by stage inspection.

2G. Wﬂ&mmow and test.
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approximately) :

t. Revision of the work of previous two years.

2. Logarithms : Use of logarithm S&—n for E:Ew__om:oz and divi-
sion.

3. Mensuration : Area of circle and o:-?m ‘volume EE weight of
- regular cones & spheres. Calculation of ares, volume and weight
of simple hollow and solid co&om mvE_oa _u_dcerm .

4. Further E.OEQ: as applicable to the frade.
'5.  Advanced problems on mensuration, work, ﬁosd._. and coergy.

6. Determination of weight, diamiter and length of different types
of wires and cables, Calculation of H.onEonnsw of materials for
lay-outs of house wiring etc,

7. Descriptive explanation of expansion om solids, _EE% and gases
due io heat-co-efficient of expansion. Brief description of trans-
ference of heat conduction, convection and radiation.

8. ans_nm of tenacity, elasticity, Em:nmw__._@, brittleness,

. compressibility and <ductility.

9. Meaning of stress, sirain, modulus of n_umaﬂdr ‘ultimate tensile
strength, factor of safety mna different types of. siresses.

10. Arithmetical calculation of torque, speed and horse mcﬁﬂ of
MOLOTS.

11. Gear and belt Q.:.dm. Unﬁnn:nm:cb of ﬂoamn power, m@@& m:a

 size of pulleys and gears. .

12. Velocity and acceleration. ‘ ,

Engineering Drawing (2 hours per week or 100-hours per year

approximately) , S

1. Revision of previous two uﬁﬁ. s work..

2. Advanced Blue-Print Reading. ]

3. . More advanced circuit diagrams-their ﬁnm&:m and drawing.

4, " Code of annnn for General mam_uoﬁ..:m Drawing according to
IS1: (8 : 696-1960).

5. Free hand sketching of actual paris of m_BEm oEmnnm related to
the trade, -

6. Free hand skeiching of electrical circuits msm Qmm_dam using
standard symbols according to ISI (IS : qwm.ﬂomuv.

7. .Unmémnm of sectional views of armatures, cores, swiiches, bear-
ings, stators etc.

II. Workshop Calculation & Science C hour per Emﬁ_ﬁ or mc voﬁm\%nmm .

v

V.
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Social Studics , .
The &Em&:& has already _uoos approved and is same for all the trades.”
List of Tools & Equipment for
the Trade of Electrician
(For a baich of 16 traingces)

&l. No.

Ttems Quantity
‘ .Hco,_ Kit
1. Rule wooden 4 fold 60 mm : 16
2. Scriber 150 mm x 4 mm (Knurled centre position) 16
3. Pincer I50mm . S 16
‘4. Plier insulated 150 mm . C16
5. Screw driver 150 mm ) 16
6. Punch centre 150 mmi x 9 mm . 16"
7. Kaife double bladed electrician 16
8. Hamumer, cross pein 115 grams with handle : 16
§.  Flectrician connector, screw driver 100 mm. 16
. insulated handle thin stem ‘
10.  Electrician testing pencil 1 Ineon Tester : 16
11. Heavy daty screw 9,22 200 mm | 16
12.  Electrician screw driver 250 mm m:: stem Emimﬁa handie 16
13.  Rule steel 300 mm 16
14.  Saw tenon 250 mm 16
15. . Hammer ball pein 0.75 kg with handle 16
16:  Firmer chisel wood 12 mm _
17. Gimlet6mm 16
18. Bradawl : T _ 16
.19, Plier sude custing 150 mm . 16

.

N e

.mwom- Tools, Instruments & Machinery

C. Clamps 200 mm, 150 mm, 100 mm

Spanner 150 mm adjustable 15 degree as ciy-burns

Blow lamp 0.5 litre .

Melting pot

Ladder

Chisel cold flat 12 mm x 200 mm
--Chisel wood firmer 25 mm and 6 mm

i

bl B e BB R
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Sk No. Items an.. ity
8. Drill machine hand 0.to 6 mm capacity 2
. Electric drill machine portable 6 mm capacity H

10.  Pillar electric drill machine 12 mm capacity 1
11, Allen key . 1 set
12, Oii can 0.12 lire 2
13.  Grease gun , 1
14, Out side micrometer 0 o 25 mm i i
15.  Bench grinder motorised 1
16.  Kawl plug tool and bit - 2 set
17.  Pullypuller 1
18.  Bearing puller 1
19. Muklti meter G to 1000 M Ohms 2.5 o 5000 volt 1

20, Ammeier § MA 10 500 MA. I

21.  Ammeter 0 to I amp. D.C, - 1

22.  KW.meter 0 to 1 K.W. capacity with O H 1:2 i

23. - Swngle mrmmo power fattor meter i

24.  Frequency ineter 1

25.  Tong tester (Clipon meter) 1

26.  Mill Volimeter centre zero 100-0-100 m volt 1

27.  Spring balance 0 to 15 wm and 0 to m S kg, 2 set

28.  Stop watch - 1

28.  Techno-meter or revolution counter with mSm iﬁnﬁ 1

30.  Scissors blade 150 mm 4

31.  Crimping tocl 1 set

32, Screw driver 100 mm 4

33.  Chilsel cold flat 12 mm 4

34.  Mallet hard wood 0.50 kg. 4

35, Hammer exetor type 0.40 kg. with handie 3

36.  Hacksaw frame 200 mm, 300 mm adjustable - ‘4 (2 each)

37.  Square try 150 mm blade 4

38.  Divider 150 mm, outside & inside calliper 3 {each}

39.  Plier flat nose 100 mm - _ 4

40.  Plier Gas round nose 100 mm 4

41.  Plier Gas 150 mm B 4

42. Tweezer 100 mm 4

43.  Snip straight 150 mm 7.

Sl Za.

’ ,:«.Em

Qur:ﬂ@

44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61
62.
63.
64.
65.
66.
67.
68.
69.
70.
71
72.
73.
74,
75.
76.
77.
78,
79.

Snip bent 150 mm

Spanner D.E.-W/W standard set

Dyiill hand brace { to 100 mm

Drill 8.5. Hﬁ;ﬁ block 3-mm, 5 mm, 6 mm set om 3
Plane, mBoo?sm cutters, 50 mm

Gauge, wire imperial

File flat 200 mm 2nd cut

File half round 200 mm 2nd-cut

File haif round 200 mm: smooth

File round 200 mm 2nd cut:

File round 100 mm 2nd cut

File flat 150 rough N

File flat 250 mm sinooth’

File flat 250 mum rough

File flat 250 mm bastard

Rasp, half round 200 bastard

Iron, soldering 225 grams 125 watt

Vice hand 50 mm jaw

Stock and dies conduit

Ammeter M.C. 0-25 AD.C.

Ammeter M.C. 0-5 A.D.C.

D.C. epergy meter 220V 5A W/H or A/H type
AL, 40#532 MI 0500V

A.C. Ammeter MI025A

A.C. Ammeter M.L 0-5 A

A.C. Energy meter (single phase 5 amp. 230 V)
gwmmﬂ 500 volts

Wheat stone bridge complete with mm_,,.m._moaon.o_n and battery

Fan A.C. 230 volt 1200 mm

Fan D.C. 220 volt 1200 mm

Bath impregnating

Oven stoving

Vice, table jaw 100 mm

Lockers with 3 drawers (Standard m_m&
Bench working 25 x 1.20 x 0.75 meters -
Abmirah 2.5 % 1.20 x 0.50 meter

T O S P YU VISV UV S T O T SR S T S T e
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Sl. Ne. " I1tems Quantity
80. ?mﬂ:ﬁ@w,m table ,w/
81. Instructor’s chair 2
82.  Fire extinguisher 2
83.  Fire buckets 4
84, Metal rack 180 x 150"x 45 cm : g 4
85.  Wire stripper 20 cm 1
86. Copper bit soldering iron 0.25 kg. 4
87.  Domestic appliances : o

(a) Electric hot plate 1500 wati. . .

220 V with temperature. control .. _ T -2

(b) Electric kettle, 1006 watis, 230V . 2

(¢) Electri¢ iron 1200 watts, 230V eSB HoEﬁnEEﬁn control. 2

() Immersion heater 750/1000/ 1500 W-230 V , 2

(e} Geyser 25 litre 240 V (Storage type) .

(" B.A. taps and dies 0-2- a,“@-m sizes 1set
88. Spring balance 0-1kg. 1
89.  Laboratory type induction coil § <o= o moo 5 000 <c= 1
20,  Series type Ohm meter, c.wcco m_u?oﬁﬁmﬁ - 1
91.  Shunt type Ohm meter 0-25 m%nox_:ﬁﬁ 1

92.  3-point D.C starters .. i
93.  4-point D.C. starters |
94.  Pipe cutter to cut pipes upto 5 cm a—m 4
95.  Pipe cutter to cut pipes upto 5 cm dia ) 1
96. Cutout, feverse current, over load <o=wmn :&m«m 1 nmh:
97.  Stock and die set for 20 mm to'50 mm G.L pipe s
8.  Starters for 3-phase, 400 V, 50 Q&nm w to m HP . AC. Soao_.m

(@) Auto transformer type starter 1
(b) Star delta starter é:r manital, Semi-auto & >=85u:n 1
(¢) Direct on line starter 1
99.  Motor A.C. series type 230 V, 50 cycles, 1
1/4 HP with starter and switch - : .
100.  Electrical machine trainer

wmeter, instrument panel and. power supply units

Suitable for demonstrating the construction and

functioning of differeni types of DC machines

and AC machinés (single phase and three phase).

Should be complete with manmos,vwmxm.%sm.aef o

1 per institute
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SE Ne.

Ttems

Quantity

101.
102,

T

*103.

105.
106.
107.
108.
109.
110.

i11.

Scientific Calcuiator

Multi meter

2 Nos.
2 Nos.

(large size)

Motor generator set consisting of

Motor induction squirre! cage, 7 HP 400 volts,
50-cycles, 3-phase with star delta starter and
switch directly coupled to DC shunt generator 5
KW 440 volts, and switch board mounted with
regulator, air ‘circuit breaker, amuineter, voltmeter
knife blade switches and fuses, set complete with
case iron and plate, fixing bolis, foundation bolts

and fexible coupling. . ,

Motor generator set consisting of :

Motor shunt 5 HP, 440 Volts with starting com-
pensator and switch directly coupled to generator
AC. 3.5 KVA, 400/230 volts, 3-phase, 4 wire,

0.3 PF 50 cycles with exciter and 1 switch board
mounted with regulator, circuit breaker, amme--
ter, voltmeter frequency meter, knife biade switch
and fuses etc. Set complete with cast iron bed
plate, fixing bolts, foundation boits, & flexible
coupling.

Motor series DC, 220 volt, 0.5 to 2 HP, 0.5 to 2 HP.
Motor shunt DC 220 volt, 2 to 3 HP.

Motor of AC squirrel cage, 3-phase,

400 volt, 50 cycles, 2 to 3 HP with star delta
starter & triple pole iron clad switch fuse. .
Motor AC phase-wound slip ring type 5 HP 400 volts,
3-phase, 50 cycles with starter and switch. .
Motor DC noE@o::mlioczg mwo volt 210 3 UP

with starter & switch

Motor AC single phase, 230, volt, 1 Eu repulsion type
complete with starter and switch,

Motor AC single phase 230 volt, 50 cycles sereis

type with starter/switchl HP.

1
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112, Motor AC single phase 230 volt, 50 cycles capacitor
type with starter switch 1 HP, : 1
113.  Motor universal 230 volt, 50 cycles with starter/switch 1 HP 1
114, Transformer single phase, 3 KVA, 230/115 volts, 50
: cycles core type, air cooled with tapings for scd. connection 3
115.  Transformer:three phase,' 5. KVA 400/230 volts,

R R R

¥ 50 cycles, delta and star, shell type oil cooled 2
; 116] ¢ Current transformer o 2
3 117.  Potential transformer : ' : 2
" 118.  Used DC generators-series, shunt and compound type |

: for overhaulmg practice . - . 1each
% 119,  D.C. shunt gcnerator 2.5 KW, 220 V.with control panel |

120. D.C. compound generator, 2.5 KW 250 Y with control
panel including field rheosgat, voltmeter, ammeter and “
circuit breaker. ) o
121, Variable auto t;ransfonncr 0- 250 V,5amps 2
- 122, Diesel generator 5. KVA with changc over swnch
.~ current circuit brea.kcr ‘water coolcd with armature,

_ star-delta, connectmns : I
123. Oscﬂloscgpe o ) ) ' . “ 1
124, Function Generator : 1
125, Qi testmg Kit ' | 1 no.
126.  Flux meter ! ! no.
127. Stepper motor | 1 no,
128,  FEarth leakage ckt. breaker _ 1 no.
129.  Desoldering gum ) 7 4nos.
130. ACB.5KvVA oo T i no.
131. O.CB.5KVA o o i no.
132. MCB.5KVA - ‘  ino
133.  V.CB.5KVA o | 1no.
134. Thynster dnve i HP with techogenerator ~ 1no
135. Voltaﬁe Stabilizer manual and aummdtlc 1 no. each

" Noté : 1. For each unit a tramce tool klt from Sl ‘No. 1 to 19 of “Tool
Kit” and locker is reqmred '
# 2. If two units are working simultaneously in any shnﬂ additional
'shop s General Outfit, item from SI. No. 1 to 102 of “Shop Tools, Instriments
& Machinery” is required for second unit.

3. For each two units in a shift, one set'of Machmery & Equipment
from Si. No. 103 to SL No 135 are required. -
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