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ENTS
- LIST OF TOOLS M;]?,S KT ity.
v Ay ) : TRAINE
QoW B s For For Y,
g5 ° £ E @ Instructor  Trainees
wo 8% o g , DT Kem y’
2gEc, §5 & No Som i s
£ S8R gﬂ}:“ ] 87 B tray steel 145 x 145 % | 16 -
i O e ] A [ | Tool teay and
L o o 5 il © w5 % ' 1 18 em rov .2 cm 6
w9 kS @ U8 5 ! 9 = "2 Taper m:iwe pare trowets 3 x 1.2x . ! 16 er
1 bt ke Ew ' rt and sq 1 g
vgeE g S 3. Hea d scoop 16
5% 4 2 | I heart and sco 1 :
o L= Trowel '
Foute By 5 Trowel square an scoop I 16 )
2uwagd oo ’ wel double scoop 1 16
e oo 55 6 Troy Dare 16
| . . Trowel double s ~25%6m !
! 5EN 8 7. Tro 2 x 16 mm 16 o
! = & =B veg = Tools Spoon 3 1 for
8 g W H g § g =) > Cleaner 6 % 300 m L 1?, ter~
= o —— - )
ZE 3 v/ E 5‘ y & oy i‘i g l?). Cleaﬂer.gxaoom l :6 oo
5 o & 6 & £z & = AL Vent wire 3 mm ieht 1 16-
% T | g TEE QL S (7L Pegrammer 75 tm 3 25 mm heigh , i6 ;
O s Cufo E P e 13. P r_ammefk forged and hardene 1 6 . pan-
2B CE g g BE 2 14 Rapping spike 25 em ' 16 e
= 5 & w B SR o n @ M 5 Hand bellows - ith clear glass) { 16
: > 8 2o = Sw &5 g = o - " Safety goggles (w roaf) I wen-
a =5 8E3 858 &8 < - 16 les (antiglau heat p | 18 eit
1 59 5Eg S 585 4 m 17 Goml flangs 1 16 o
b Ay . w1 3 L-g 8. = . 18. * Clean ther 14 tem-
i L g tn o @ & Bpg smod |
- E2 b g 5 E B S i 19. Smoother round corner i 16 k-
: 7 .5 - 0 e @ k=] 20. corner 16 -
: a8 E R oo 33 o other square {
H =g Py 12 [ wom = 2H, Smo 18
'y ek £8% 2 g4 2 3 < 22 Steel rule 300 mm bestos : 16
) QO @ g (= = ﬂé 7 = et . on leather or as A |
T B g EU B g o B - M 23 Aprot d .
i 5 s s g 5oy a2 ps 2 4 Legging pa sbestos)
i, 72T S B oo bl E L= = 24, 2 s {Leather or & INTS
{|m| B2 EE R s & 388 §F 25.  Hand gloves SURING INSTRUME
| |58x =E° EE 535 £8 Quantiy g
! o= =1 g = @ =} = " o
: HSe d88 & £ “ o Eog 8
N SBE SER g ERCE Tem 2d
g4 T L & PugE e 28 No. g
¢ BB O oy L o5 s\, ; :
o '% 8 o '{3 EAR Lo e ", r L ers Ball pein 0.45 kg ms 4
i L. é , g = et "1, Hamme hammers 650 to 700 gm; 2
! i . A 5 =8 2 2. Bail pein
i B4 &3 g w2 s T . Sledge hammers 8 ke 3 s
| o o < 50 = § 8 A 3. hammers 0.75 kg % )
: g e @ o 598 H 4. Claw flat 2 % 22 cm 8
P cn m o w © 2 5 isel cold flat
i 1 1 6 N o b & — Chigel co
) i oo 8 o @ 8 8 s 5 5. isel 200 % 15 mm 8
’% g g £ g % . %n'% B 6. Clhl&:t;lat 20 cm Bastard 8 i
= B L= S5 Tg ; £ T E:iz Flat 30 em Second ?mmrd 8
i Py [ - g @ B y L ESB = iy 8. Wi half round 30 cm bas " 4
; =0 g‘ 2% ES T oo o 4 9. File mlf und 30 cm second ¢ 4
B o 28 28 g @ ks ‘ File half round .
B3 s B - b L N=l H 10. . e 60 cm 2
w2 o % g v g% g g H ; 11. Folding ruﬁoo mm 4
g= 59 & -] Lo o= 8 5 : £2. Steel rule o
BE B w- & SELR |13 Caliper s om
a5 mES : . A & 4 Caliperinside
: : o’ R
o g Fi N
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(20) ! Qumntty
L - oA
1 2 ' 3 o . SLNo. Name of Equipment -
f ic Chisel (with suitable chisel) :
5. Scrib . 3. Pneumatic Chisel (wit S o with mOtOF
: 6. C(::r;lrzrpunch 15 cm 2 ' l 4 Mouiding Sand mixmuller 33 kg capacity with motol -
: j Trpeller 30 RPM, , . . iels st 1 no.

:; }Ciacc::c:;\lgsiigoc::nad_mstab]e g 5 NT(E)uld Green Hardness Tester-dial type-Risdale diels st {10,

19, C Clamps 30 cm light duty steel 3 f 6, Core hardness t.ester es with nozzle

20, Screw dﬁivers 25 cm wilhyIS mm blade 4 7. Co, Gyli“?‘cf ;"‘t}l‘v(éo! probe and Rubber Hos - 1l ng.
21. Screw drivers 15 cm 4 12 mm wheo! vave. no-.
22, Screw drivers 18 cm 1 f 8. LP.G. Cylinder with heating torch. 4 Indane Gas Cylinder

23. Pliers 20 em T4 . 9. Cylinder trolly suitable to Co, cyllndlalli if‘;:ed tilting type

24. Plane grooving 6 mm cutter 2 10, Heating and pumping umit t 0 SULL 10 auge etc, Wesman

23, Cutting pliers ) crucible furnace with Heating prcssq:; g Rglary ear oil

26, Try Square (for wood work) 4 mode} §.P.M. Sitnplex model motonsed 1 no.
27. Brick layers hammer 20 e 4 pump pre-heater. ili ter, Universal

28. Hand lamp wandering lead 2 11. Sand Testing Elll{'l’me[l‘::;pf rgl::::rlcllysa“;?i emmmer,

29. Degasing bale 10 cm perforted hood 2 77+ Strength tester, Sieve shaker, Tester, Speedy Moisture

30. Bench vice 12 cm jaw ) : 4 ! Shatier Index Tester, Clay c.ontent estet, 1 each
31, Work bench for bench vice (245 x 125 % 75 cm) 1 telier. sth stippi ice pin

32. Blow ]ar:]lp_ (Kcro:;:ne) viee ™ 4 12. Moulding Machine hand squeeze with stripping device p 1 10,
33, Hand saw ' . 2 1ift type. . s ) 1 na.
34, Steel measuring tape — 3 meter 1 13. Weighing machine 300 kg by IO? E crated L no.
35. Trammel . 2 14, Pedestal grinder DE 35 cm power op bt air circulated with

36 Shovel hanid 8 15, Corc oven 180 90 x 90 om clectric b0 ' e
37. Engineers try square 15 cm 4 maximum teMmperalie 35(3 C;a ]\J/luost:riséd blower and pipe
-38:  Lockers steel with 8 drawers each 4 16.  Cupola capacity 1.5 tonsfhou auge, charging platform,

39, Black board with easel 1 line volume gange, Prcsl:‘“meitef ’ 1 no.
40,  Fire buckets {2 for water and 3 for sand) 4 blast control] valve spark arrester. % o,
41, Stand for fire buckets 1 17. Sand Sampler idding capacit ' no-
42. Fire extingipisher foam chemical type 2 18. Auto Sand riddle with 4 tonsfrs. ridding capacity i no,
43. Tire extinguisher soda ash, etc type Co,, gas lypé I each 19. Sand Frator " ; 100 crucible. no.
44, Face shicl%lfclcar YRET O BEOP 8 20.  Oil Fired tilting type qrucible furnace to fitno.

45, Helmet {engiiieers) 8 . ¥ FOUNDRYMAN UNDER

46.  Guantlets leather fettling . 8 pair SYLLABUS FOR TH(];?:EI‘; llt.ﬁll’) %I? AINING SCHEME

47, Guantlets lcather or asbestos for furnace 8 pair . APPRENTICESE L

48. Pootware asbestos over shoes 8 pair s Period of Training - 3 years . Basic Training for
;Lg ii_rs._tdAid ;3 ox .bz.\s::(; (? n burn treatmont i " The period of Training foi this trade is 3 )l;aars. Cﬁﬁ:?;sgt‘gr?gd Z"Ik“l:e syliabus for
5. - N;::ﬂfl?igl;;:::; [;0 * flg’ x 15 cm RSDL 32 pairs a period of I year and shop ﬂoo:; trau;m%] ifél; tfoi fﬁ;"pmﬁng appreaticeship training
52 Moulding boxes 75 x 75 x 25 cm RSDL As LS, 16 pairs this trade should b"al 'qoniiszirfablzsin ix?dustry- _

53. Snap flast 40 x 35 x 12 cm RSDL 1280~ 1 pair according to the facilities ) tions to he learnt during the practical
54, Snap flast 30.x 30 x 10 cm RSDL 1958 1 pair List of operationslskills Related instructions e Training

5. Spirit level - " 4 nos. training which includes Basic Traim
56. Wheel Barrpws 2 nos,

LIST OF EQUIPMENTS IN GENERAL INSTALLATIONS

5k No. Name of Equipment Quantity

1. Air Compie’:;s(;r with maximom working pressurc of
17.5 kp/em?® : 1 no.
2. Pncumatic Ramumer with Rubber Rammer head 1 no.

‘
P

FIRST YEAR
| yearb
All freshers should undergo : int
«on the shop floor. During the first year (Basic Tra;{l;mg),
of Industrial Training Institutes should be followed.

ic Iraining followed by 2 years lrai.ning
B Training] the syliabus for the trainecs

Aty
yl

or
LN
of

-
nm-

1
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2nd AND 3rd YEAR g

Sl List of Operations/Skills to be learnt during the
No. Second and Third year of the Apprenticeship

1. Handle all safety equipments including fire fighting equipments.
2. Prepare sand for all metals and their alloys.

3. Carry out all test on moulding sand.

4. Prepare sand by using all types of binders for mould & core.

5. Prepare movld and core for all metals and alloys,

6

Prepare large moulds and core, pit mould, sweep mould and by using Skeleton

Pattern,

7. Prepate mould by special casting process such as Co, process Shell moulding

process Investment casting process, Centrifugal casting process etc:
8. Operate Di¢ casting machines to produce castings.
9. . Apply dressing materials to all types of moulds and cores.
1).  Use chills : Chaplets and Denseners for various metals,
11 Use different Exo-thermic materials and obtain directional solidification,

" reconditioning plant, .

13." Fefile all types of metals by using various types of fettling equipments —

i Identify castings defects,
14, ; Carry oul all mechanical tests on metal casting,
I5. ; Prepare the charges for various metals and alloys,
16. , Select different Refractory materials for various foundry purpase,
17, : Use different Fluxes for various metals and Degasing.

18. * Maintain and operate different foundry Furnaces such as Arc furnace, Indiiction

. furnace, Rotary furnace efe.

19. Q;Pour liquid metal by wsing various liguid metal handling Equipments.

20. " Operate all types of core ovens and bake the coros,

21. -Salvage all metal castings.

22. ‘Operale alf types of equipments used for Inspection of castings.

23, Handle various types of Temperature measuring equipments to measure the
itemperature of liquid metals and fwrnaces.

24, Heat treat the casting by various methods,

25. :Any other recent developments available in the Foundry where the apprentic

Goen
jndergoing training. (L.)

Note ; Above mentioned operations/skills are desirable. Trainees st catry out

. lhe maximum skill/operations, possible in the establishment where they
F undergo training.

SYLLABUS FOR RELATED INSTRUCTION (THEORY)

Related instruction should be imparted to all the apprentices during entire period
of training including Basic training. The syllabus given for related instruction should
be considered as a guide : :

The subjects to be taught to the apprentices in related instruction :

1., Trade Theory :

20 Workshop Calculation and Science

3. Engineering [* wing

4, Social Studies -

s
_ L
12." Operate all types of moilding machines : core making machines, sand

B o

-

(23)

i
FIRST YEAR

The content of (he syllabus for apprentices during first year training should be

same as the content of one year course for the LT.1 trainees in this 'lrade.
SECOND AND THIRD YEAR

TRADE THEORY
(3 Hours/week or 150 hours/year approximately)

1. Revision of the first year portion, o ] ) ]
2. Safety precautions to be followed while operaur{g various ?qulpments an
machines in foindry ; handling liquid metal ; Fettling the casting and detailed
information about the handling of fire fighting equipments and other safety
devices. '
. Composition of various moulding and Core sands uscd for stecl and its alloys.
. List out various binders used in steé] foundry. . ‘
. Name and method of application of various Facing materials folr steel casting,
. Detailed information about al types of moulding and core makmg machines,
. Detailed information about the construction ; operation and maintenance qf
Blast furnace ; Arc farnace, Induction furnace Open hearth furnace ; Air
furnace | Rotary furnace and convertors.
8. Detailed information about “‘sand testing”. . . '
9. Detatled information about special casting process including Die Caftmg.
10. Detailed information abont the methods and the equipments used for Fettling of
different metel castings. ‘ L :
11. Detailed information about the manufacturing process of cast iron, steel and
Nen-ferrous metals. .

1 Oh LA P

12. Detailed information about the manufacturing process of copper base alloys —~

Alaminium alloys ~ cast iron alloys and steel alooys including magnesium

alloys, .
13, Classification of copper base alloy, aluminium alloy, cast ivon alloy and steel

alloy as per LS.

14. Effects of elements normally preseiits in ferrous metals—effect of alloying

clement in cast iron alloys and steel alloys. ] .
15, Detailed information about heat treatment of castings and slavagmg of castings.
16, Detailed information abowt the layout of different foun‘dncs f'oundry
mechanisition, constraction and use of different materials handling equipments
used in foundry. s ]
1. 1.8.]. specification for alwtgrlgjnuscd in goundrgg%_
18. 1.8.1. specification for al glaft'and their alloys. Ay ¥ )
19. Hstimation cost of cas,;ﬁlg."’ . _ P
20. Revision and Test. - ' S

o M \
. WORKSHOP CALCULATTON AND SCIENCE

{One hour pe.r week.or 50 hours per year aplprox.)_
1. Revision of previous years work, )
2. Percentage and its applicmioh—grob_lems appropriate to lhc_ Trade group.
3. Furiher problems in mcnsuratigﬁﬁlﬂrk, power and cnergj:
4. Friction-simple problem on steaight and bg!l erark fevers,
5. Mensuration and further problem as applicable to the trade.

tility.

. ity,
d

ma-

evers, |

~ce,
PP, S

ht of
als for
~water-’
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is,
{ expan-
eat, con-

-5, faren=
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‘\.j

. Elementary principies of parallelogram and tdangle of force. Force.on piston,

fam etc.

. Mechanical advantage—velocity ratio-useful werk. Mechanical efficiency of

machine.

. Gear and belt drives. Determination of horse power, speed and size of pulley’s

and Gears. -

Velocity, Acceleration and Retardation,

Centre of gravity.

Specific Gravity. .
Descripliw_.'c explanation of expansion of solids, liquids and gases - due (o heat
— coefficient of expansion, bricf description on transference of — heat, heat
conduction, convection and radiation,

Minimum tenacity, elasticity, malleability, brittleness, hardness, compressibility
and ductility. . '
Mcaning of stress, strain modules of elasticity, altimate Tensile strength, factor
of safety and different types of stress. s
Quality of heat-unit of heat, B.TH.U. - CH.U. L

Heat and Temperature, ‘Thermometric scale Fahrenheit scale to-centigrade and
vice versa.

. Measurement of Temperature -~ Name and brief description of temperature

measuring instruraents used in workshop including those high lemperature e.g.,

+ optical and immersion pyrometer.

. ENGINEERING DRAWING
(2 hours per week or 100 hours per year approx.)

. Revision of previous years work.

. Expla'nzition of 1.8.1. Standards for Bngineering Drawing. LS, - 696 1960.
. Working drawings of simple machines and engine parts.

. Advanced blue print reading.

SOCJAL STUDIES

. ‘The syliabus has already been approved and is-same for all the trades.

. -.r?,n““"‘maf af 3

eyt

B, Meaning of fenacily, elasticity, malleability,
briitleness, hardness, compressibility & ductility.

9, Meaning of stress, sirain modulous of elasticity,
LTbimabs henedila jirungih, factor of safety and
different types of stresses.

10, Velocity and acceleration.

11, Definition of mechanical advantage of simpie ma-
‘ghines pulleys and cranes, '

13. Bimple ‘problems on straight snd bell .crank levers,

13, Mass-unit of mass, force, absolute unit of force,

the weight of a body-unit of weight C.G. 8, & F.P. &

system of units.

14, Determination of diamaters, length and welgﬁt of
' pipes. Calculaiion of requirement of materials for

the preparation of ectimates. Heat of water, waler-’

pressure per unit area, rate of fQow and volume of
water discharged.

‘15, Descriptive explapation of expansion of solids,
liguids and gases due to heat, co-efficient of expan-
sion. Brief description of transference of heat, con-
auction convection and radiation.

18, 'Heat and temperature, ‘I'hermometric ascales, faran=

heit and centigrade scales, conversion of farenhéit
to centigrade scale and vice-versa, Measgurement
of temperaturg. Name and brief description of tem-

-peraturgé measuring instruments used in the work-
shop. .

(3) ENGINEERING DRAWING :

. i
1. TRevision of previous year's work,

Advauce blue print reading,

3. Code of practice for general engineering drawing
according to 15T (IS : 696-1960),

4, Develepment of surfaces of simple objects related
to the trade.

5. _Cnnst\"uction of isometric scale,

6. Free hand sketching and production of working
drawings of simple parts such as pipe joints, taps,
valves efc, :

7. TFree hand sketching and preparation of layout
drawlngs of various plumbing details of buildings,

-



