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GENERAL INFORMATION

-

Name of the Trade

N. C. 0. Code No.

Duration of Apprentice-
ship Training

Entry Qualification

1

Rebate

Ratio of Apprlentices to
worker '

[aed

" 10+2 System.

|

Material Handling Equipment
Hechanic—cum—Operator.

3 Yearsg incluhing 2 years -
Bagic Trainiﬁg.

Passed 10th Clagg Exam. of

2 Years to Ex~ITI traineeg of
Mill-Right Malint. Mech.Trade

1 : 3
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SYLLABUS FOR TH“ IRADE OF
MATERIAL HANDLING rQUIPHLNZ ﬁLCHﬁNIC ~CUM- OPERATOR
Under

APPRENTICESH7P TRAINING SCHEME

U}

Perioq of Training : 3 Years

BASIC TRAINING : 2 YEARS

1. Basic Bench Working Skills ( 18 Veeksg l

“ BASIC TRAINING (PRACTICAL) . | ist Year
1. Basic Bench Working Skills e 18 Weeks -
2L7> Bésic;ﬁachine Uorkihg Skillsv . 12 Weekg
3. Bc;.,s‘ic Hot ﬁo;‘:kir_lg Skills 6 Weeks
4. 'Application of Baéic Skills learnt ... j 12 WUeeks
5. Reviéimn and Tegt , . 4 Ueeks

HeavurJng of lengths, angles etc. and checking of curves and
surface finish , With the help of rhpcklng tools :and ingtruments

including precision instruments. - ;

Marking for transfer of dimensions from Blue lentc to the jobs

punching with number and letter punfhag

.having flat and curved surfaces. Centre punching , on marked lines,

Rough and smooth filling to accurate dimensions of flat and round

surfacesg.

Hacksawing metal pieces, prefiles, different lpngth with
frame in horizontal and vertical povltlon“ :

Chippin@ with flat chisgel and proov1ng with crosg-cut

shear machines. Simple sheet metal work. Use of hand arill

hacksaw

chigel,

Cutting of gsheet metal by chisel. lUge of hand and power operatnd

ing and

bench drilling machines, countersinking, counterboring and spot

facing with bench drllling machine.

. | .
Hand Grinding of different types of toolg, a.g. chisel,
etc. " :

Reaming with hand reamrrs .
Threading hy hand wsing taps and dies.
Coda rivetting of fwo components with different types of ¢

Pipe cubling, pipe thy sading, pipe fitting, ete. -

drill,

ivats,




FPunching of holes with hollow punches on leather gaskets and

2

other packing materials.

Scraping flat and curved surfaces with, different types of scrap-

grs including power Scrapers.

2.  Basic Machine Working Skills (12 Weeks)

During this phase the trainees should be acquainted with the
constructional - features, working principles, different types |of
operations, care and maintenance of machine and the safety prie-
cautions to be observed in the use of different types of ~machine

tools.

LATHE

Constructional features and working principle. Holding of wo;k

pieces and tools using different devices. Flain stepped, taper
and form turning, knurling etc. Drilling, boring, counterboripg

and reaming on lathe. Screw cutting - external and internal

. different types:. Grinding of turning tools. Care and maintenante
of machine. Safety precautions to be observed while handling. the

machine.

-Milling Machine:

Constructional features and working principle. Different method

-of holding of work piece and cutters. Parallel milling, angul
milling and grooving including uses of end mills.

Simple indexing and gear cutting
Care and maintenance of machine
Safety precautions.

Shaping Machine: _

Constructional features and working principle. Holding of woy
piece and tools. ‘

?

‘Flat and angular shaping.

1

4%

43

Grinding of tools.
Care and maintemance of machine.

Safety precautions.

i
5
S
3




Grinding Machine:

Con= L.uLL¢UH¥] feutusge and Wworking principle.
Holding of work plece.

External and Internal cylinatical grindin95
Surface grinding.

Care and maintenance -of machine.

Safety precautions.

3. Basic Hot Working Skills 6 Weeks ) :

’Forging:

Bending of hot bars, drawing down of thicker sections,

.

Heating and formlng popular sectlons
Tw1st1ng, punchlng and drlftlng

Care and use~of farging tools.

Heat Treatmdnt s

Hardening andltemperiﬁg of hand tools.
5 Annealing of hardened components..

Case hardening of mild steel components.

; Gas §_Electr1c weldlnq & Flame Cutting s -

Slmple gas welding and flame cutting.

:Slmple arc welding.

i

' : o
R S T

Care and use pf welding equipment.

%

. . Metal deposition technique.
‘g“ -

% ; Soldering and Brazing

Use of hard and soft solders.
~Soldering of fervous and non-ferrous metals.

Brazing of ferrous and non-ferraus metals.

7
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N
: defind Foforce,
: FeEolutlon of farcse, cvrangle and a7 Toross !
‘ ;
Density and scecific gravity o Co
mFimd odmm oo e o 2 ders Pl T P R - ¢ i
HEtinition of denzity and specific gr | L
. o | :
rrohensnss principle, |
- : I S . !
o7 ouEnsity and specific QraV157 of solid and
rressurs ;o !
i
‘ ]
‘J.. — - oy ——ud -t - Lo o po — - |
AThospheric pressure, gauge pressure arty 20%z01UT2  pressurs, i
< T - 4 - . 1 - - - om 4 = P
Barcmeter. Relationship between pressure, wvolume apd  bemperaturs
- TP -~
- Boyle’s Lau and Charles Lauw. . _
4 . be e

Head and Tezmperature : ] :
: t cf  heat on solid. Liquid and 9as. Co-efficient of !
ILHDPY ewpa sion,  sp. heat and latent heau, unit of heat. -
Conwversion from one 1hermomet eriscale to another. érief, descrip- -

tion of quduct;un, convection and radiation - Combon instruments
for measuring temperature.

Worlk, rowsr and e#nerqgy

|
|
: ! ,
befinition and unit, convertion from mechanl?al energy to
|
|
I
|
I

, . (
heat energy and vice-versa.

¢

Magnetism :

Earth as a magnet. : .
Foles of magnet, magnetic field, inverse cqua?e law of
magnetism, magnetisation and de- magﬁ tlaat?on uses of
magnet. in industry. ' §
¥
|

Voltages, current, esistanc ce, =and their | relationship.
liefects of cells, how to avoid Gaf cts :
Series and parallel nnection of dry cells. Conductors and

3




FIRST YEAR | -

INTRODUCTION = Zrzauing as 3 gvagshlic langu
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of projentlon,

3
3
vy
is)

idz. orthograshic projection ~ first

hand sk of simple wodels having flat and curve

=
faces with hola:

Dimensioning technigueg ~ scales of drawing.
Construction of planz geometrical fitures.

Irawing - Gectional views of different types of solids incl
prisms, cylinder, prramids, cones, ebc.

Fepresentation of screw threads, bolts, nuts and screws.
] ¢
Different locking arranqements.

Fivets and rvivebod joints, keys and keyways, cobber joints,
1
4

knuckle joint, muff coupling, half lap coupling etc.
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BASIC fFAIN NG (FRACTICAL)

2NN YEAR

1. Ailvancad b, Werkivg skilrn - . R
2. i1l dnvelved Lr FEpaiving of RN TERSHEE
maching elements, - ; i

a in mechanical
robvan 5)!31 tation
j
Lezwlling and-testing of machine C--
i, Fzsic skille nvolvsd ip hr?:#duwn A H2 weel:
maintenuance, Preventice main ntanancs, ]
and overhauling of machine, ; ,
5. R evision and test 4 yeelz, :
1. Advanced Fench Working Skills | §
Making of diffarent types of ey s, KEYWRFI O on pulleys f ;i
gears, etc. by hand | .
. | L
Making of templates. j '
Fracticeo an @rercises involving of simple ma(hlnu piarts f
wiiich Bave certain functional relationszhip Lofuihn’ parts, ;
Removal of broken taps. 5 Lo
! t i
Use of maintenance handg tools €.g. eatrac@ors, pullers,

drift, master flat etc.

Machine reaming.
Hand lapping practice. : _ , |

Fabrication of special fiynture required for machine mainte-
nance,

2. Skill involved in repairing of machine elemeht;:fzo Wweelc) j

Removing of broken studs from machine parts.
Removal and mounting of puileys gears in the shaft,
Replacement of repairving of bolts.

Removal and mounting of antifriction bGAfiﬁgS;

,
s : : e b g es b A o
Fractice of SEYaping an machine slides, machine beddn,  plain
hearings, etc, |




' ¢
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| :
Lot SRR By P I o e Y A
I IhomeCnThil S7omachine
. P U S
o7 MAacnlings : ;
[P, - .- 2
- R - E R~ S )

-ty
'
1

Pt

nf aachine by spirit levels, and use o3

in alignment and

Testing of machines for any faults
functioning of vavious parts.. - ! |

ckills involved in breakdown maintenance, preventive

4. Baszic g
. ] : . . . R i
maintenance and overhauling of mnchine ¢ 12 weeks 1z

Iiagnasis of faults in machines. :
. i

i i
H i

Ereak-down maintenance of neneral machine tools f(lathe
drilling machine, etrc.) ' B R

Practice to carvying out preventive maintenance work (the
inspection und lubrication of the machine a3
nting and use of surface protective

jobs invalve
per instructionsi. Fai
coatings under nreventive maintenance programme.

of Lench Drilling fachine, Fedestal - Grinding

Overhauling ,
ories e.g. chucks

Machine, Coolant pump and machine acCess
machine .vice, steadies, tailstock, etc.

5. Eevision and test ¢ 4 weeks ) :

ACHIEVEMENT | | - | o

- . [ YT RV e i . : o i - .
¢i7 He should be zble UG detect faults and undertake repaly of
the machines

£ R £
L13 mad e HRW R
Dol hieEs




RELATEL INSTRUCTION - tRape 14 FORY

il e L

. 2NIU YEAR

)

MY
T m e e TN v g o] el S TN B P
R B P T el SELON AR Moot CF LR,

Friction, Iubrication ang bearings,

TeErhanical fiandling of machines/equipmentsn
roundations apd alignment of machines,

PESERIY of fachines lﬂl]U”THJ preventive raintenance,

Fouwer Tran:m1cblon and Orives -

Common mathodc of power transmissipn and drivesg,

Belts and belting - types, siras and use of belts, belts
fasteners y belt speeds, paralle] and Crossed belt drlves.

Iifferent kinds of shafts, rigids and flexibles,

Types and Uses of keys and keyways -

Tooth geare and gearing - types and usec of gears, conver-
sion of rotary motion into rerlprocatlno motion, Pinions ang
racks, etr, '

Chains ang sprockets - types and uses, methods of fixings.

Couplings = types ang uses, solid, flexible, frictiOn,
Universal etc.

-ﬁechan1tal hydraulic ang Pneumatic driveeg - basic princi

Fals ang u:e;

Care and maintenance Tor different types of drives,
Frime movers, lipg shafts ang drive system, individyal drive
system, 1er1prokat1ng drive, reverse drive, eccentyric dV*wﬁ

Crank drive, cap drive, rutdry to linear drive and v;ce
Versa, :
Systems gof speed variation using stepped pil podver oy,

(Jigf»w:wn%:acty otc,




Teiction - 1TE efiects, mehkhons 07 e L TET
baoyinos. 1

. !
Coplants - different fypes and UsES, conling crzbens.

i

Lubvicatic A lubricants - methods of 1lubrication, need
% el L f good lubricants, viscozity technigquas
§F  zplechic types of lubricating oil and greases ~ Bheir

1

SRR

rating smmercial names and USES. ‘ :
\ i

!
i
Tiifferent types, thelr application and dimensional |

ip with chafts, methods of clamping and fitting
lubrication of bearings, methods of mgunting and digmount-
ing, care-maintenance, inspection of bearings. %

Mechanical handling Qi_machihes/equipmenté H

1

Different . types of appliances and ‘tackle for shifting,
loading and un-loading of machines and equipments. 1

Screw jacks - their use and working principles.
Chain pulley blocks = their use and working principless

Crane and hoists for 1ifting purposes - working principles
and main constructional features. : ?

Working principles and' use of other tackles like crabs and

winches, 51ings, rollers and bars, levers, lashings and
packings ' |

' |

‘ - !

Mechanical ‘advantages and velocity. |

Use of inclined planes. !
Special precautions in the handling of heavy equipéentgg
removal and veplacement gf heavy parts. ‘

‘Foundationg and alignment of machines @

Mottiods employed for the installation and evection of mav

chines. Location and eycavation of foundations. Types O
foundation. Method of installation of medium duty macliines.

Machine alignment proceduwyes, precautrons to"be taken tov
aligning levelling pachines different Uypes of alignm and
testang  for corvect functioning gf mpchine . bl

COmII S onIng.
3




Aou

machines including preventive

Importance of maintenance work, different types of asainte-
Nance. '

Methods of
tools. Bazic concepts on preventive maintenance,

=2
jrdd
-t
o
—+
i
[+
|
]
m

H
i
i

General safety rulee and practices in a workshop.
Safe working habits and safety consciousness.

Sate working devices, guard, attachments etc,

First-aid prarctices.

Fire fighting'eqdipment and practices. ?

and overhauling of machines and -




iy

Developed length o
bent pieces.

e

Felt drive

Velocity & accelevation

Science :

Moment and torque o

Centre of gravity
Friction

power

Electrical

nt  bypes of ‘graphs -

v line, curve svc.
Sucfane BYER _”“Jumﬁ and
weight of, splid hodiss like
cuhes, 'Vllﬂde?; cong, Pyre
aid, frustums of pyramid and
cones, sphere, etc. \

|

neveloped length o different
work piec55, ,
TYDﬂSmlbquﬂ ratio, loss due
to slip, belt length calrcula
-tions.
Calculation oOnN velocity and
scceleration vector represen-
tation of velocity, relative
velocity. Laws of  falling
bodies. .
Turning  moment of force.
Frinciple of moment, applica-

tion Qf noment - simple leverg
and gompound 1GVEY5,

General idea about C.G. Calcu-

1ation of C.G. of  regular
geometrlcai figures. :
Friction, co-efficient  of
friction, angle of friction,
problems OnN friction.

KWH, conveyslion

ical to mechanical

e-VEY SR,

taw oand tis BRpLIUR




EMGINEERTHG DRAWING ¢ 2 NI YEAR
Lo ING DR A 2

IHt%FSECtiGHE - It

atdopted ip mark

dimuu«wunr G

i
tion of Joints, bents, etc.

Cone anpd cv31nu_'~

.ing uorP
g1 mth, for pe

BEric drawing, Isomztric sdale,
|
) I
i !
Orawing of Isometric views of plane figures, s simple solids like
cubes, prisms, Ryvamids, cone, etc, Irawing of orthugraphlr visys
G 1Eu%erLz d1uw1ugJ.
Irawing of foundation bolts

flanged couplings
leys, springs. )

1
lletnils drawing  with

dimensions fron
various parts,

aciual
Burface quality symbols as per I.S. &3¢.

Fractice in Elue Frint Reading,

>ﬂearings, pul-

i
agsenbly having

i

fiecss  fop




LIST O TCOLS ¢
m" No. ;.Nzame of tools & Equipmeoents Quantity
T 2. '. 3.
TRAINEES TOOL KIT : .
1. Scale B B 20 B : 17 Nos,
2. Inside ‘Spring Caliper 150 mm, 17 Nos.
3. OQutside Spring Caliper; 150 mm. 17 Nos.|
4, Spring Divider 150 mm, ' 17 Nc—sl
5. Engincers SE}UM‘G 150 miui, 17 Nos.%
6. IIncks;ﬁv Frinme A3 250, .’300; 17 Nos,%
7.- Engineer Ball Peen Hammer 200 17 Nos.‘g
complete with handle. , ‘ ‘
8. Engincer Ball P‘een_ Hammer 400 17 Nos. \
complete with handle. B
9. Flat Chisel 20 x 200 H 17 Nos. |
10, Cross cut Chisel 10 x 150 17 Nos, I‘{
“11. Half round Chisel 10 x 250 \ 17 Nos.
12. Diamond Point Chisel 9,3 i, 17 Nos, ‘
13. CeMre Punch 5 17 Nos, E
14, Prick Punch 150 mm. 17 Nos. |
15. Enginecers Fiie Flat Bastard 300 mm. 17 Nos,
16. Engineers File Flat 2nd cut 250 with 17 Nos.
iwo sq, edges.
17 17 Nos
ig. 17 Nos
19,
20
21 o




[a—

8N O
Wl (%)

(W]
n

26,
27,
28,
29,
30.
31.
32,
33.
34.
35,

36.

Engg. Round I7ile HWOOLh ZO(J
Engg. Square File 3 Smootn 200 mni.
1o, Needle Set of 12 -
IFile Handle '

Caliper‘ Hermophrodite 150
Scraper A 250 mm.’

Scraper D. 160 |

S:craper B 160

Spindle Blade‘Screw Driver

eys Allen Hexagonal 2.5 o 12
'I“ap Wrench (adj.) and fixed

Dic Holders '

Card File

Seriber 300 mmj

17

17
170

17
17

Nos,

i Nos.

Sets.
Nos,
Nos.
Nos.
Nos,
Nos,
Nos.
Sets.
Sets,
Sels,
Sets.
Sets,

TOOLS & INSTRUMENTS TOR MAINTENANCE SII‘()P :

[}

. ¢

Master Bar ‘5 > ser a;)m;f Bar 600 mm,
width of bar 75 mm., thickness 25 mm.,
all sider an accuracy of 0,02 mm seca-

soned,

-do-

Masler Flat-scraping test bar 600 mm,

length 75 x 75 mum sq. in cross section

all sizes scraped to an accuracy of 0. 02
mm. per 300 mm. seasoned,

Hand tap M-6 to 12 cach size set of [ 3 with
tap. wxench thread cutling die MM 6 to HS.

Spaner Socket set of 8 with Ratchet
12, 20.

q

No,

No,
No,

cach

cach_

w
"

R

I
i
i
i




)
R e
1, - D . s 3 -
i1, (:;'i"il‘ Diade orey Drives RIS | 1 1o
12, Soriber Rlock Univ orsal 300 mi. 4 Moes,
" 13. Bench Vice 100 § Nos.
14. Bench Vice 150 8 Nos.
15 ming Spanner set of 68 A | . 1Yo
16. Double fpded Open Spannet 5.5 1o H mm. 1 Set.
17. Double Ended Off-set Ring spannct 5.9 1 Set.
to 5C v ‘ ;
18. Gear Puller 150 . din, cupacity 1 No.
three leg type. ' ;

§ 19. 'C' Spanner C x 103 . 1 Set..
: 20, Scale BB 80 | 8 Nos,
21, Seale BB 2Y / | . ] No..

22, Metric bleul Tape measure o 1 No..

23. Ther’ead Pﬂdl (Jmch 25, 6-00, 1'50—600 ‘V_l'NO‘

24. 'l‘hrmd Pitch Gaugle motr ic screw threads 1 No.

25. 2/3 Cells T mch - 2 Nos;

26. Grease Gum o ' ' .1 No., ' -‘ ‘
27, lLevel 1P 300-0. OJ/XH(‘[!G ' 1 No.,

28, ngmecr %quar ¢ 400 blade | 1 No.
29, Feeler Gauge (0.03to 1 mimy. ' . 1 Set,
30, Magnetic Basic Of- On Type 1 No,
31. Detachable Spout Oil Can 250 - 1 No.-
32. Single Ended Open Jaw adj. wrench 1 No.
A-200 :
33, Stationery Scissors Type-ll G: : i No.
‘34 Gaskel Hollow Punches 6,8,10,12, i Each
19, 25 mim. dia.
35 Har Type Torque Wrench 1 No
16, Hand oper ated Socket Worench 1 Sel
77 Taps & yies Complete Set. i No. |
1o Cam Lock Type Serew Driver 1 No :
38 Lindicator Type ;’i:{f'vl'("i.}i": i No. ‘
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Hing Spannor SE of 8-25 mm, . 1 Set,
Box Spanner Si0 Ilexaponal 1 Sat,
Heavy Duty Screw Driver 1 No,
Spindle Dlade Screw Driver 1 No.
(Ionygrpr, 2940 o ), '

Hammoer sof A I No,
Pipe Cutter 19 mm dia, capacity 1 No.
Flaring Touol ] No.
Tube [‘:.\:;J;Hl(‘lezl‘ upto 62.mm. | Set,
Cranked Double ended Ring Spanner 1 No.
Box Spanner DL 8 to 20 ' | Set.
Gear Box Unit (for trgl) | I No,
Bearing Housing Unit (for trg.] 1 No,
Shafting Unit with Pulleys as I No,

available (fortrg,)e

Horizontal Centrifugal Pumps
(Gear and Spindle)

Air Compresser
Key Allen IHex
Clrclip Pliers (inside and out side),

Right angle drill attachment 6 mm,
capacity, .

SRDG Ball Bearing,

DRDG Ball Bearing

Self aligning Ball Bearing.

SﬁAC Ball Bearing.

Ball Bearing Thrust T}"pe

Necedle Bearing

Single Row Cylindrical Roller Bearing,

Tapered Rotler Bearing
Barrel Type Bearing
Plain Bush Beandnp

Thin Walled Bearing

[ 21 ) 11 3 N
HEE RICRICR TR I S S 13 E«' 3 AR NN
1 i1% oL DLIDT RESRE I IR R R 1AM

No,

No,
Set,
S‘el,
No.

No.
No,
No,
No.
No.
NO,
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76.
11.
18.
79.

80.

81.
82.
83.

- 84,
B85,

86.
87.

88,

89.

90.

‘91,

92,

[Ew]
Cad

(%]
Lo

Coad

Self-alignment Roller Ball Bearinhgs.
Telescopic Gauges
Arbour Press Bench Type

[ubricant Trolley-2409 x 1200 x 1200 mm
(8 mm chamber), :

Compressor Sprayer Machine

Tap Extractor

Gear Pump

Vane Pump (fixed and Variable delivery).
Piston Pump (raidal and axial)

Relief Valve

Sequence valve

Un-loading Valve

Pressure Reducmg ‘\Jaive

Check Valve . ¢ -

Dn‘ecuonal Comrol Valve (rotary spool

~and sliding spool) - .

Flow Control Valve

Pressure Gauge

Heservow

l.incar Actuator (dzﬁ'erexmal‘aﬂd non-
differential).

Hydromotor
Accumulator (spring and gas)

Pneumatic tools (pm*iab;e nut rmm?”
pneumauc chisel, pneumal ic ram etc.)

Tor demonstration purpose, ' .

4

Pnewna .;c valyves and Actualors.

&

‘draulic and Prneumatic iéca
H

re

Y
necessary aggreagates for - d
STy

reouilve,

1-No,
i No.,’

No,
1 No.

1 No.
i No,
1 No.

i Fach.
I
1 Each.

1 No.-
1 No
1 No,
1"No,
1 No,

1 Each -

1 No.
1 No,
1 No.
i Each

i No.
i Each
Each

Dusearelh e

nom

1

Lo

oo
o




| Sl No Name of tools & Equipment | Quantity
‘ 1. 2. ':l u.d
| 1, Vernier Height Gauge 500 mim. I I No.
2. Mechanlcal Bevel Protzaatox A 150 1 I No,
3. Vernier Caliper A 200 ' -1 No.
4; . Vernier Caliper A-300 1 No.
' 9.. External Micrometer Gr, 1 I No.
' 6. External Micrometer Gr. I 1 No,
7. External Micrometer Gr. lII 1 No.
8. External Micrometer Gr.1V I No,
9. External Micrometer Gr.V , 1 No.
10, Combination Set with 300 mm Scale, ) I No,
' Ccmre Head sq. head & 'Proiractor head.
11, I‘elcscopic Gauge 12 mm to 150 mm Set, I Set
. 12, Vernier Depth Gauge 200 with fine 1 No,
adjustment, _
13. Sine Bar 200 mm, I No.
. 14, Slip Gauge ( in sets ) 1 Set
15. Engineers Square 450 B, 1 No,
16. V-Block, Grade A & B, |1 Each.
17, V-Block 50/5-40 A 11 No;
18, Precision Anglé Plate 250 x 150 ;-1 No, -,
19. Precision Angle Plate 19195 x 75 M Ne,
20. Micrometer Internal '1 No
21, Micrometer External i1 No,
22, Vernier Cear.Tboih Caliper. ! No.
23. Bevel Gauge 200 I No,
24, Dial Gauge 1 Type 1 Gr. A {complete with 2 Nos,
- clamping devices and slandj,
.25, Feeler Gauge (0,03 1o 1) 1 bo.




o)

21,
28,
28,
30.
31.

432,
33,
34.
35.
36.
3.

38.

34,

40.

Redius Gauge

Thread Pitch Gauge 0. 25 1o 6, 15° x 60°

Thread Gauge 559 x 47%0 T
Thread Gauge 600

Plug Gauge, Plain (designation of taper
as per table 1}~ '
Ring Gauge Morse Téper No,1,2.3,4.

'

Ring Gauge 5 1o 25 by 2,5 inm,

Wire Gauge

Bore Dial Gauge (U1 mm dial)
Indicator with Magnetlc Hase

Dial Gauge, T)pe 1, Gr. A complete \aith
clampmg devices. ' ,

btraxght Edge 485 mm to 1445 nmm,

Hand Techometer for Checking the

CR.P.M: 0-10,000

Mandrels

" MASONARY :

Bl [
=

s
g

1
2
3
4,
3.
6
7
8
9

-
U,

Double faéo Stedge Hammer 1000

Wooden Straight Edge 300, 600, 900, 1200,

Man-on- -chisel
Tasla

Pick Axes.

ools and Cutting Tools

[
M

Bar Bending
Spirit Level

1 35 - foli s -
Pocket Steel Tape 150 mn
Four Fold Foot Rule

Foa N o
Crow Bar
Plhinnbh Bob

Mazgone T ool for Flasier W

fL*

ey

Y
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Set

No,
No.
No,
No,
No,

Set

No,

Set

No, .
‘fach
No,

Nos.
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LLATHE TOOQLS -

. Drill Chuck 13 I No,

2. Reduction Sleeve and Extension sockets I Each

3. Centre Drill A-4 1 Each
. 4, éievol\;'ing Centers I No,

5. Knurling Tool [straight, cross ¢ diamond) 1 Set,
6. Latlhc Ca.rriérs upto 75 mm I Set
-7, :Centre Gaﬁge ' I Set

8. Oil Stone 10 x 100 1 No.
9. Emmery Cloth No. 00, 0, & 1. | Pkt.
10. Engg. File 50 1e;igth .1 No,
11, H.S.5. Tool Bits 8 & 10 sq.. x 75 16 Nos.
12.; Boring Tool Holder 10 mm sq. Bit Size x | "2 Nos,

Length 200 mm, !
MACHINIST TOOLS j
. Cylindrical Milling Cutter® - 1 No.
2." Side.and Face Mlilmg Cutter 150 x 10 x | | No,
i 2T e . . . :
3. 'Slde & Face Cutter 100 x 6 x'27 "1 No, ’
4, F‘qual Angle Mxllmg Cutier 45 x 27 mm, I Each
80 % 27 mm bore, bore '
D, Single Ang e Mxlimﬂ Cutter 45°% x 27 13N I Each
bore (LH) and (RH} .

6. Single Angle Milling Cutter 60° x 27 mm ! Each
-bOz' (L. H) and (’Ui} :

7. . 5loy Mgllmu Cutter wi ?‘1 Parallel Shank ‘1 No,

8. Slot Milling Cutter with Parallel Shank ‘1 No,
10 x 27 mim, '

9. Slitting Saw 3 mm Thick x 27 i, i} Nu
3@ Slitting Saw 4 mm Thick x 27 min, 1 No
11, Key Way Mill g Culiey &
12, T-Slot M g Dt

e

R I PLE
.:" '.!‘-4:."'. '-
Ca




13, Convex Milling Cutter . i Set
" 14, Concave Milling Cutler - © 1 Set
15, Single Corner Rounding Aiilling Cutter 1 Set:
16. End Mill Cutter 3,6,10,12,16, 19, 1 Set
17 Milling Cutter No.8,9,10,12,16,20, | 1 Set;
D, P.No, 1 to 8. :
o 18. Rotary Gear Culters for Spur and Helical, 1 Set;
. Gear.
19, Fly Cutter Holder ‘ 1 No,|
20, Hexagonal Bolt and Nut A1 60 x 150, l Set,
. 21. Plain Washers. , : 1 Sel’
22. Plain Clamps ' : ' ' I Set'
23. Engineers Parallel ' . 1 Set
24, Spanner D.E.G.P. | o 1 Set .
: ' 25, Hex.zgﬂn Socketl Screw Kevs., | ' ] Sét
M . 26, Engineers File a ' 1 No.
27, Single Ended Open .Jaw ad)ustabl - 1 No,!
- Wrench A150 . - o
28, Table Chuck 3 Faw wuh tl;,htemng - 1 No. |
. arrangement and graduated in degrees. ' L
29. Machine Vice 200 mm Swivel Base. ! No,';
30. Machine Vice Swivel Base 160 i No.
31, Tool Holder L. H., R.1L & Straiglit, i Each.
GENERAL MACHINES :
i. Centr,e Lathe with all acc essories 1 No,
2. S}.ottiﬁg Machine with accessories 1 No, '
3. Shaping Machine 450 {(mechanical) | 1 No
4. Milling Machine, Univer-sa}_‘muzorised 1 No,
No. 1 with all access E
5. Surface Grinding Machine 1N,
§. Cylindrical Universal Grinding Machioe i No,
7. Pedestial Grinder ~ 1 Ne,
g, To Cutter Gringe B




i. 2, 3.
9. .Drillmg Machine Pillar Type I No,
Sengitive 0-20 mm Cap., with Swivel
Table Motorises with chuck and Key.
10, Drilling Machine Bench Sensitive 0-12.5 | 1 No,
Cap. motoriged with Chuck mxd Key 'md
othér access,
11, Portable Hand Grinder 150 mm. dia. 1 No.
* motorised, ’
12. Flexible Hand Grinder 106 mm. dia. I No,
(lighter Type).
13. Arbour Type Stralghtemnq Press 1" No,
5000 Kg. cap.
14, Portable Drilling Machine 6 mm. capacity. | 1 No,
MACHINES FFOR REPAIR AND RECONDITIONING ¢
1. Old Lathe 2 Nos
2, Old-Milling Machine I No,
3. Old Grinding Machine I Na.
4. Old Shaper Machine I No,
5. Old Press (power) \ I No.
WELDING WORK "A" (GAS WELDING PLANT) :
1. Oxy- Acetylene Welding Cyiindpr 1 No,
' Trolly
2. Welding }lcse of Rubber with Woven 10, Nos.
Textile re-inforcement mternni dia.
5.00 mm (black, red).
3. Hose Coupling Nipples .2 Nos
4. Hose Protractor ' '2 Nos,
5. Pressure Regulator {oxgn.) for Gas 1 Esch
Cylinder Pressure ?iﬂg,:iar {acetyl,
§. Blow-pipe with Tips High Pressure i Ench

Low Pressure,




1 2.
) M":—S - —

10, Apron Leather full Zeire Tf;pé 1 No
|1 Leather Gauntlets for Welder size | 1 No.

“gmall 300 L, Mediur 350 L, large

400 mm L. ' o
12. Leather Sleeves. Cuatsice 1en:gth 350 1 Na.

to 600 mm in shop Af 20, '
13. Leg Guar:d‘ 1 No,
14. Light Shoes 1 pair
ARC WELDING 'B'

1. DC Welding Gene'rntor. 150-300 1S, 1 No.
complete to AC Induction wilh 11 ~egl- -
sories. ;

2. Arc Welding Transformer singie 1 No.
operator ‘ype 380, 440 Volts upto
350 amp maximum continuous 1ow

- welding surrent,

1 Rectifier Type D.C. Arc Welder *Na,
(Manua! Metal Arc) 300 4009 amps. y

4 Insulaled Cable 2 length Lith links fitted.  + =

5. Electrode Holder the preferred rated 1c
current should be 200, 400 amps. .

6. Welding Helmet Screen ‘ 1 No,

7. Welders Chipping Hammer i"No.

8. Chipping Screei. 1’No.

g, Brueh, Welders 40 mm wide 1 No.

BLACKSMITH :

1, Cast iron Zf-"o.rge IMx I M LM with 1 No,
Blower. .

5 Blacksmith's Anvis 200 Kg 1'No
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2.

Apron Leather full Zkirt Typé

[_eather Gauntlets for Welder siie

‘small 300 L, Mediur 350 L, large

Leather Sleeves. Cutsice Jength 350
to 600 mm in shop A 50, ,

1.
10.
11,

400 mm L, .
12.
13. Leg Guard
14. Light Shoes

ARC WELDING 'B'

L

DC Welding Genc-rator‘ 150-300 s,
complete to AC Induction with 1t ~egt-
sories.

Arc Weldiag Transformer singie

operator Lype 380. 440 Volts upto
3150 amps maximum continuous low

welding «cdrrent.

Rectifier Type D.C. Arc Welder
(Manual Metal Arc) 300 . 4009 amps.

Insulated Cable 2 length with links fitted.

Electrode Holder the preferred rated
current should be 200, 400 amps.

6. Welding Helmet Screen

7. Welders Chipping Hammer
8.
9

Chipping Screen.
Bruch, Welders 40 mm wide

BLACKSMITH :

[xe]

(%}

4,

[
N

Cast lron Forge I A x 1M I Mwith
Blower,

Blacksmith's Anvil, 200 Kg.
Double Face Sledge Haimmer 6.00 Kg.
Engineers Ball Peen Hammer 1 Kg.

Smiths Tongs, hollow hit,; siniins 10N
f1at 30 mm). '

1 Pair

1 No.

SN

S Rl SRR
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G. Cold Soy with a handle

Y. Hot Set witl; & shandlg

8, Smiths Flattor A g5

3. Hammer Set Kg. and 2 Kg.

10, Block Swage 300 300 x 1100 mm,

I'T. Punch with handle in different sizn

{6 1o 25 by g ),

12, Drift in different size § to 25 by 3 mm,

13. Water Tank (450 x 300 x 250 x 6§ mmy),

Plate,

14, Oil Bath for quenching 45 x 45 x 45 cm, x

6 mm thick plate,

15, Top Swaged 12,5, 20.00, 25,00 min,

Bottom Swages 6,00, 12,5, 20.00
16, Smiths Top Bottom Fuller
7. L, Square (30 x'30 x 40 cn)

18. " Brass Rule 300 mm, |

19, Spade

20, Rake

21, Poker L
22, Srggrrin»kl‘er | '

23. Wing Compass 200 mm,

SHEET METAL WORK .

.1, Forge Power O;Jez'éted 458 mni, dia

150 mm blower,

2. Acetylene Gas Soldering Blow Pipe

(Soldering Acy. 432'Vv 43 size)
3. Inclined Burner Type Blow Lamp

Size-1, capacity 500 ml.

4. Electric Soldering [ron 120 W, 250 v,

5. Hand Shears, Universal

6. Pistol Type Driul p achine § ymm
{wolf type).

7 Saifg@ﬂ;*zg Copper Bii 450 gmi. (ha
type stralght ypel,

bwsn

=%

lorees
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No,

Each
No,
Set

Set
No.

No,

‘Set

N‘o',
No,

'No.

No,

‘No.
'No.,

No,

Nuo,

No,

No,
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8. me%m Cutling Shears F-250 2 Nos
9. Metal Cutting Shears E 250 1 Mo,
10. Matllet {plastic orrose WO od} ord, and 2 Nos

. rectangular 75 x 75 x 50 m
- ' . 11. Comcal Mallet i No,
o 12 Combination eide cutting pliers 160 i No,
Q"” 13. Mandrel 120 mm long in different sizé 1 Set

% 14, Hall Moon Stake
15. Round Stake
16. Bottom Stake
17. Round Bottom Stake
' 18. Beak Iron
19. Funnel Stake
20, Hatchet Stake
21, Tlinmens Square 150 C
92 Snap A-3, B-4, A-6,
23. Pxpe Bending Machlne

Sel
No.

Pt o tad I - [y et [, s
o
L3

HOXST?NG FQUIPMEN’T :

1. Portab.c Jacks i No.
2 Carpo Winches 3 5 & 8 tomes i No.
3. ’W;LH {losts i No,
4 Travelling & Ganiry Craness 1-No,
g Shear Legs {tripod) { No.
§. Flat Pulley i No,
_ 7. Hand Operated Chain Pulley Block 1 No.
g8  Moblle Crane 1 No,
T‘m 9 Conveyor 1 No.
- 10 Ei«;va‘xcrs 1 No.
1l i No
13, Ne
R s §, 3 to 4k o, 3 D

bk

i
[
93
f.




15, Ramps and its liltiogs 4 Nos,

i6. Crow Bar ) g Nbs,

17. Cut sizes of Timber 3 S¢ts

18. Rollers (steel tubes) from 3810 63.5 mm 10 Nps,
dia. ' |

iY. Block of Timber (various sizes) 10 \os,
20. ‘Steel Skids or Wood Skids, 1 Set
21, Steel Wedges i Eéch
22, Manilor Rope 12°9 209 309 1 Fach
23. Eye Boll with Collars range m 10'to M 36 2 Nos.
z4. Channel .- : | I No,
25. Nails ' 2 Nos.
26, Ratchet Chain Pulley 1 No.
27, Sh;u:‘klos ‘ -
EQUIPAMENT FOR E[JF‘.CTHIC/IXLMAIN'!'ENANCF ;

I. Cambiation bl(i(‘ cutting pliers wxih 1 No.

insulated,

2. Handre 180 mm, | 1 N,
3. Spindle blade screwdriver 150 mm. 1.No,
4, Duauble bladed electrician knite I No,
5. EFngineer's cross peen hahunm' 1 No.,

200 gm. with handle, _
6. Spindle blade screw driver {electricians) 1 Ng,
100 mim, '
7. Neon Tester 500 V double prove tvpe 1 Nd,
8. S;)indle blade screw driver engineer's H Ne
- 200.

8 Scale AA 30C t Nao,
10, iggonal Cuttling i"i.))’”‘S 125 I No,
11, Hand drilling machine 6 mon capacity 1 Nao,
12, Englncer’s squaré 150 1 i No,

2. Hammer piastic
4 Tesy a0 oy 2 :

&.' e
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15, Hacksaw frame AR 250-30U 1 No.
18, Techometler . 1 Mo.
17. Flat lile rougly, 250 mm with {wo square ° i E\Jc;
edres. :
. i
- 18, Moving iron voluneter portable type 1 No,
Jass 1,0, 0-500 v ;
z: 19. Moving lron Ammeter portable type 1 :\g
%__ class 1.0, 0-25 Amp. .
’.;': Q. Watltmeter 1+ vnle<s electlro dynamo meter | ;'\'o.!
T type, portublv lass 1.0, 0-3000 W, yoltage
range @ 190 % a0V, 600 V. cunrent range
¥ 2.5 A and O A,
21, Ware stripping pliers 150 A ‘ 1 Z\an‘
no Insulation ruesistance tester 600 V., 100 1 Nol
AL-2, o
2, (a) Hevers: - rrent cut outl 1 Fagh
(h) Over leain relay
{¢) o voltage relay ;
24, Grarters for 3 phase 415 V,. 50 1z, 1 Fach’
. 4 7 1o 1.5 KW, AC, Motor. |
(1) Auto-transformer type | !
(N oormuounted, manuall¥ operated)
Ab) Srar -delta type with ()/L., and NV
' protection {loor mounted and’
nanually operated. ‘
<) Mrect on Tine starter with (/1
' and NV, fsroteciion, o
oy AL C, Motor 3 phase, 50 HZ, 415 1 No,
- |

tinduction motor),

FRECTION IR

e T

i,
;, 11 sundanien ol g Faeh
é 2 i b eaded SRR vne -3
v Thveadesd i oiaer type=C
SRRALe iyniw?
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Squure Tee wrenches
Pipe wrenches
Chain pipe wrenches

Single ended open jaw adjustable wrench
A 150 Gr, 11,

Slide wrenches

Pulley and tackle

Crow bar |

Straight edges 500 B
Engineez's square 700 mm,

Excavation tools

Spurit level

FURNITURES

Metal lockers 8 loc’kers tvpe.with
individual locks 1980 x 910 x 480 mm,

NMetal office chair with arm, cane sit and
. !):ick. - . - T - - . - .

Metal shelving cabinet with 4 adjustable
shelves 180 x 60 x 45 cm.,

Metal office table with 3 drawers.

Metal shelving cabinet with 4 adjustable
shelves 180 x 60 x 45 ¢m, ‘

‘ Work Bench

Mctal shelving rack open type
1800 x 900 x 500 with adjustable shelves,

Desk

Stowl _

Black Board with easel

Paortiable fine extinguisher waler type
{constant). : -

Calvanised mild steel {ire bucket

o

B gt peee e -

No,
No.
No,
No,

Nog,

Nos,

Nos,

Nos,
Nos,

No.
No,
Mo,

Nos.
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SHOP

FLOOR TRAINING
DURATION : ONE YEAR . |
Note 1t is a must that throughout the period of traiﬂing th

Operation

apprentice should learn good working habits and correc
‘seguence of operations for each ,job, e.g. thel correc
sequence of tightening dylinder, head nuts. ;This i
particularly important  for 'trouble shoofing' i
which, the approach musgt be gystematic 1f it i$ to t
successful and time gaving.

i

1. Introduction to Safety precautions on the Shop Floor—- Ur
guarded, defective condition, unsafe design or constructior
unsafe illumination and unsafe ventilation, and algo unsaf
acts of person like unsafe speed, unsafe loading, féilure1
use protective devices etc. '

2. Operation ‘of different Conveyors like. Belt Conveyor, Pner
matlc Conveyor, ‘Wire Conveyor, Slat Conveyor, Bucket Elev:
tor, Gravity Roller Conveyor, Powered Roller Conveydr, Whe:
Conveyor, V-type Bucket Conveyor, Vibrative Conveyor, Scr
Conveyor, Chain Conveyor etc. and Pneumatic NozzleiTracti

(a) Conveyor

{b) Elevator )

3. Operation of different types of cranes like Jib | Crane
Gantry Cranes, Traveling Bridge Craning and Mobi
Cranes(Tyre mounted & Crawler mounted), LevellLuffiﬂg Ua
Cranesg, Derrick. -

4 . Operation of cable ways, drag scrapers, Rope-ways | - Mo
cables, bi-cables, Double track shuttle Jig back sgstems

5. Operation of other material handling equlpments 1i
excavators, Chute, fork—lifter, hoist, mobile elevator
pallet, dumper. |

. |
|

Maintenance ' §

4. Application of Welding for maintenance

7 Application of hand tools for mechanical maintenance.

B. Bagsics of surface damage and repsir technigues

v Cooting and Juhrication system

P
o

Uvertbauling of pumps ool radiation I Coolin

o~ ey gy
e NG
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N e
Disgsl Engins , :
1. Removal of heads, adjustment of tappet setting
12. Pump inestallation and installation of fuel lines.

Hydraullc System

13. Maintenance of hydraulic system used for material handling

equipments like hydraulic lift for machine hydraulic table,

- Hydraulle hand 1ift truck, hydraulic adjlstable loading
dock, Fork 1i1ft, Container handler, Reese stacker etc.

Transmission gystem

14. Overhauling and maintenance of gear box, trgnsfer cages.

i
: i

15. Overhauling and maintenance of fluid couplings. Fitting and
maintenance of propeller shaft, universal Jjoints.

16. Overhaul and adjuétment of differential asgembly. ’ ;

Braking system ;

17. Ingpection, Repair and adjustment of brake system and stesr-
Ing aystem. '

fusk
&

Fitting of brake lining.

19. Qréke gshoe fittings and adjustment and bleedling.

20. Maintenance of gteering gystem.

21. Checking of caster, camber, Toe-in & Toe-out and King-Pin
inclination. { '

Sugpesnglion sysienm

27 Service and adiustment nf shock abgorbers, springs etc. ;
Undesr Carriages i

B N ;
Z7 Sreyase and maintanons af |
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"Related “instruétion,

i
~3
st
i
e
o
o
«
™
p
-

a8 varhauling of Btarter motor, Dynamo, Alterna-
e Regulator
2¢. Use of instruments of trouble shooting in electrical sguip-
ment like Motor, Generator etc:

1

Trouble Shooting

3

30. Fault diagnosis. ‘

31. Use of operational manual‘and
preventlve.maiﬁtenanceQ

32. Maintepance ddfing atorage. '

33. Safe Towing practices;

[

Svllabus for Related instruction

during the entire period of tra
should be congidered as & guide.

3

[

should be imparted to all

parte catalog productive/

.the apprentices
ining. The ~gyllabus for R.I.




A

10.

11.

12.

13.

14.

15.

14.

s}

maintenance etc.

Trade Theory

19
i

ui

Safety and precaution. as applicable o the ifrade.
Introduction, History and principles of Material Handling.
Horizqntal aud veriical movement of materlials.

Overhead movements'of,materials.

Sﬁipping containeré for product protection.

Packaging methods and materiéls.

Material Handling system and integration of equipment.

Information needed for safe-loading materiel handling equip-
ment (study of load-chart). 5 :

Record keeping and Reports.

Power and Transmission Units in different material Handling
equipment - Cooling & Lubrication system. .

Brake, Suspensﬁon and Steering systems in %he material han-
dling equipment. |

Hydraulic gystems :- Introduction, Principie of hydraulics,
maintenance and repairs of hydraulic systems.

Ingtruments and control panel. %

Electrical equipment, their working, repai?, testing and

Trouble Shooting and preventive maintenance.

Revision & Test.

Workshop Calculation & Science

Revislon ‘of the previous iwo years’ work
Further problems on mensuratlion, work, powsr and ensargy.




;3

»
A
g

T e

10.

Propertlies of gases, compressgion and expansgion of gases.

ity and {tg various effects. Eleciric current

0

Electr
pogiti

of tra unit. Electrical gircults. ﬁeaguring'lnetr§ments
Voltmeter, Ammeter, Ohmmeter, Megger & UWattmeter. |

i

Hydraulics - elementary principles, Pascal’s law.

C. Engineering Drawing ' :

1.

Revigion .of the previous two years’ work. . |

1

Introduction to gsymbol used in material handling an%lysig.

Drawing of flow diagramb for describing material haédling.

i

ve and negative fterminals. Use of switches and fuses,
Units of power wvatt and kilo watt - relationship with board

de

Free hahd»sketching of few common material hgndliné equip—

ment. ' ;
i

VFree,hand éketchingrof simple electrical circuits. g

Reading of automotive and other equipment’s electrical

¢lrecults.

' H
'

1

Advanced Blue print reading.: ‘ .

.
1

Social Studieg

The gyllabug hag alreédy been approved and ig same for all

the tradeg.




