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( T . F F oiw I &,
Aregw 1 @ g (Safety)
1.1.01 St gfvreror wem & afRkfsa (Familiar with industrial training institute) 1
Y wiwarstt afea staifie sfereor der goredt & @ & aRkfya (Familiar with the
working of Industrial Training Institute system including stores procedures) 2
1.1.02 IR gehemT o H G ¥ amaertar &1 7ew (Importance of safety and general
precautions observed in the industry/shop floor) 3
TXH &9 9T g Hior (Approach on soft skills) 4
FfthTa geatTars 39w (PPE) (Personal Protective Equipment (PPE)) 5
1.1.03 srafir 3T (First-aid) 9
1.1.04 FTHITTT ®9F % 7= TEeETd &g 439 (Guidelines for good shop floor maintenance) 14
g FFET &1 78 (Importance of housekeeping) 14
1 AT #1 fAqe™ (Disposal of waste material) 15
1.1.05 FraaTiyE @ i a9r geer (Occupational health and safety) 17
1.1.06 gt oA (Safety Sign) 19
g 13 (Safety practice) 21
ATITAHT | Sfatwar - g fawaar, st fadwerar qar smr
(Response to emergencies - Power failure, System failure & Fire) 23
SATITATHT 1 AT a7 (Reporting emergency) 23
1.1.07 fasteft & A aRkay fas (Circuit breaker) & #1& qaT fasTelt @eet gear
(Operation of electrical mains/ Circuit breakers and electrical safety) 25
Ffomt % FEeor &F-3maTa F1e S 9% g=9a (Area of control of switches -
operation on emergency) 27
fagga Sy aw g e (Safety rules on electrical equipments) 28
1.1.08 LT T v - AR e (Safety practice - fire extinguishers) 29
st & wwe (Types of fire extinguishers) 31
stfirarae % forg #1 ®3AT (Working on fire extinguishers) 32
1.1.09 LT @eAd AT araraer fRemfader (Safety, health and environment guidelines) 35
1.1.10 e, HHT ®&T qoT AR =9 ITET & gaTet @9 (Basic understanding on
hot work, confined space work and material handing equipment) 37
AT T F ge™T (Moving heavy equipment) 39
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FH . F T F Sidw I .
AT 2 : e fRfew (Basic Fitting)
1.2.11 & A9 (Linear measurement) 43
1212 Y=+t (Scribers) 45
gTew (Datum) 46
1.2.13 #eftae (Calipers) 47
ST %ﬁ%fcl'{(Jenny calipers) 47
1.2.14 fargs 9= & 9 (Types of marking punches) 49
AT (Hammers) 49
V' &% (V' Blocks) 51
ATFT 31T qT /(T o11% @@t (Marking off and marking off table) 52
1.2.15 &= aT=8 (Bench vice) 54
THAT W AT =i (Hacksaw frames and blades) 55
1.2.16 areH &t e (Types of vices) 57
1217 2Ts @ (Try square)
T & a@ (Elements of a file) 60
AT & e (Cut of files) 61
¥ & fafereat aur 3% (File specifications and grades) 62
1.2.18 AT (wrEer) & TR (Types of files) 63
Freat wrzed (Needle files) 64
faet wreem (Special files) 65
et & fafsr (Pinning of files) 66
G a7 T @19 (Care and maintenance) 66
YT #F ITrar (Convexity of files) 67
1.2.19 &ort 7 ATT (Measurement of angles) 68
FIUT ATIT 7 (7= gaw W) (Angular measuring instruments (Semi - precision)) 68
FrEAEE @2 (Combination set) 69
AT+ & " (Measuring standards (English & metric)) 70
1.2.20 aqel 7 (Surface gauges) 72
1.2.21 3T &1 (Cold Chisel) 74
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T . FE F oiw I &,
=Tt (1) & &0 (Angles of chisels) 75
AT TEXTs W (Ordinary depth gauge) 76
1.2.22 S i ast F¥AT (Sharpening of chisels) 77
1.2.23 ot wrerm (Marking media) 79
1.2.24 e <e (Surface plates) 80
1.2.25 & <e (Angle plates) 81
HHTAY =11 (Parallel blocks) 82
1.2.26-30 | ergett & wifas @ aif® o (Physical and mechanical properties of metals) 84
1.2.31 e =nfera &= (Power hacksaw) 86
1.2.32 Hea &fe ar (Metal-cutting saws) 88
1.2.33 I1g ATgHHTEY (Outside micrometers) 90
Hfg= 13T ATEe (ITT) AIEHHIET % 9w (Graduations of metric outside micrometer) 90
JTar ATEHHTEY & famret #t qgAr (Reading dimensions with outside) 91
ATI ATES AIGHIHIET & TFTHH J&107 (Constructional features of outside micrometer) 91
ATt "rEhHTeT (Inside micrometer) o4
1.2.34 TexTs ATEHHEY (Depth micrometers) 96
stifera ATgEtex (Digital micrometers) 97
1.2.35 Ffeare e (Vernier calipers) 99
Ffae Fefiax & o tq wrewi®  (Graduations and reading of vernier calipers) 100
a1 & farfesr g fa (The british system of measurement) 101
9 3f9T aTer afax FefiaY @ ATgRiHeT #t 9er (Reading vernier caliper &
micrometer with an inch graduations) 102
afa¥ F=mE a5 (Vernier height gauge) 104
1.2.36 Ffae a9t =1aT (Vernier bevel protractor) 106
Tl 99 A7 ¥ sieriwA (Graduations on universal bevel protractor) 107
AT saer Fiw & 984T (Reading of universal bevel protractor) 108
1.2.37 T Feae (Dial caliper) 109
fefSteat F<fae (The digital caliper) 110
1.2.38 fefernT wfear - fgfemr wefimr, s SwemT sfiw d@wrer (Drilling processes -
Drilling Machines, Types, Use and Care) 111




FH . F T F Sidw I .
fgt rafew fgargd (Drill-holding devices) 112
Sita -F1 & TS & giear (Work-holding devices) 113
Fdq i (Cutting speed) ta T#=< afafime (RPM) (Cutting speed and r.p.m for drilling 114
fgferT & forg @ie (Feed in drilling) 115
e fgferr wefi= (Radial drilling machines) 116
7 g wefie iR adiver fiiee @ fgfemr wefie (Gang drilling machine and
multiple spindle head drilling machine) 17
1.2.39 g&t a7 @ar % (Hand taps and wrenches) 118
ufger @mest (Tap drill size) 19
1.2.40 - 41 WeY 99 X 7Y 99 (Letter punch and number punch) 122
ATETA 3 : ¥t #ew (Sheet Metal)
1.3.42 TG T FIITAT | FL&AT F qAra (Safety precautions in sheet metal work shop) 123
qTAT & amadrt (General safety precautions) 124
|TEY gTg FHfed aaar 7 (Important of sheet metal work in industries) 126
|TeY g1q FHfed dadar w (Technical Terms in Sheet Metal work) 127
1.3.43 ¢Tg IEX FAT H TANT &1 T aTelr &1qo (Metals used and their uses) 129
1.3.44 g% offa¥ ®a<Ar (Hand lever shears) 132
AT f@e (Squaring shear) 133
firerfes &d<T (Guillotine shears) 134
1.3.45-47 | sfie #ea =X (Sheet Metal Tools) 137
A9 a9 (Standard wire gauge) 146
@ = (Steel rule) 147
=T (Try square) 147
femdw &t “L” gffar (Tinman’s “L” square) 148
¥%e UsH (Straight edge) 149
gt [gTa &1 #ier (Scriber/Scratch awl) 149
g 9= & y& e (Types of marking punches) 150
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T . FE F oiw I &,
ater o= =41t (Ball pane hammer) 150
farsrst (Dividers) 151
gEeTar 9T (Wing compass) 152
et wa<r (Straight snips) 154
st HaAzAT (Bend snips) 155
AT Tg YT A AT (Sheet Metal Mallets & Hammers) 157
=M &1 B4t (Sheet Metal Hammers) 158
Ateefr smaee (AR faw) (Soldering iron (soldering bit)) 160
et (Trammels) 161
‘F& (Groover) 162
1.3.48 W qT 37 ITANT (Stakes and their uses) 164
ataT Y &% (Copper Smith Stake) 166
T daarer &% (Bottom round Stake) 166
W% gied (Stake Holders) 167
1.3.49 =1eY 1g Ha9 (Sheet metal seams) 169
stfeEtaa g stte (#fiaw) (Locked grooved joint (Seam) 171
=% S1g (Stake Joint) 172
ggea #taw (Dovetail seam) 173
fiewast @t® (Pittsburg lock) 173
Thed FAT e+ &1 = (Folding and joining allowances) 177
AT ST HIX F g8 AT (Edge stiffening by wiring) 178
T s (Wiring Allowance) 178
T | a% ddel 9 ara-fFArt # sifea A7 (Making wired edge along a
curved surface by hand process) 179
wied aEfaT (False wiring) 179
2 (Hemming) 180
gw-gfkar gy f2 2T (Double hemming by hand process) 180
fAT=T @t w1 FAT (Edge Stiffening) 181
1.3.50 - 51 TresH (Solders) 183
arFe AT (Soft soldering) 185




FH . F T F Sidw I .
AT Ales R UF 2T Ales T & IfHAT (Process of Soft soldering and Hard Soldering) 186
AleeRT & 87T &7 39 ai T Tek (Factors considered while soldering) 187
e deeT (Successful soldering) 187
w@fé a1 @e "eexa (Sweathing or sweat soldering) 188
Atee¥ far e (Soldered joint) 188
fAwrssft =ter (Dipping Solution) 189
AreefT # gaar & qara (Safety Precautions in soldering) 189
Tt % TTE A Ui (Fluxes types and description) 189
STORT § Seh e @ ®eex & YEe (Types of spelters and fluxes used in brazing) 191
=1t &= (Blow lamp) 192
A aTet ae+ 1T &&d Wgt (Portable hand forge with blower) 193

1.3.52-55 | fRae v Rafdr (Rivets and riveting) 164
Rfae smEe (Riveted Joint) 195
Raet 1 s (Rivets proportions) 197
Radzs st (Types of Riveted Joints) 198
I 3w & Rae &=t F s &1 =
(Layout the spacing of rivet holes in chain riveting) 199
fomr-str Rafér (Zig-Zag Riveting) 199
fRaet % Stiet &7 i< (Spacing of rivets in joints) 200
aferarae {8 sfaa @ arg 39 Rae (Tubular bifurcated and metal piercing rivets) 200
=reve Rae a1 97 Rae (Blind rivet or pop rivet) 202
AT 2 (Lazy tong) 204
g&t Rae siiwme (Hand-riveting tools) 204
FTfT o Farar (Caulking and Fullering) 206
AT 4 : Af&Tw  (Welding)

1.4.56 T (Safety) 208
A Afer "@a & gErfera weA § gaT "auntaar (Safety precautions in
handling gas welding plant) 209
T AT & FW gLaar araufaat
(Safety precautions before, during, after arc welding) 210
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T . FE F oiw I &,
GIET ITHLW 1Y AfeewT § g7a1 ITAT (Safety equipments and their uses in welding) 211
7 afeer ST &Y || (Gas welding equipment and accessories) 214
1% AfeeT wafier 1T 9% amE (Arc welding machines and accessories) 216
AC afee g v afesw smeex (AC welding transformer and welding generator) 217
D.C. 3tk afeew wefi=r (D.C. Arc-welding machines) 218
1% dfesr # gaar (Polarity in arc welding) 219
AT AT TAHTS 4T ITHT THTT (Arc length and its effects) 219
afes & =faat (Faults in Arc Welding) 220

1.4.57 & 58 | & afeew ==X (Welding hand tools) 222
T e ITETe (Arc Welding Accessories) 225
gteT (Hammer) 226
afeew gk & g=e i I (Types and uses of welding processes) 228
o afeeTr w3 & fafYr ofix feaia (Principle and method of operating of arc welding) 229
#Fefger ao we &7 fafr (Material Preparation Method) 231
afeeT &1 e (T, fomT W, gar)

(Welding description (fusion, non-fusion and pressure) 232
afes ufsate (Welding processes) 233
qfRefar arg e AfST qur Co, afeew # yor siaw aamsy |

(Co, welding equipmentand process) 235
afe& wfskam =1 ga1a (Selection of the welding process) 237
HP & LP afesw Susor &t faawr Regia i & &%= # f&afyr (HP & LP welding

equipments description, principle and method of operating) 237
A I FaEAT-THTE ¥ At (Gas welding torch its type and Construction) 239
afeew =rEe & yarR (T 1T fhae) (Types of welding joints (butt and fillet)) 241
aeed & SN Aee SIS § qA SfA¥Ter q4r =7et 3% &1 s (Purpose of root gap,

tacking and key hole in the weld joint during welding) 243
AT a9 (Edge preparation) 244
It afesw % gy @t feafyr # stigar (Basic welding joints and position) 245
AT ST A9 Reivey F1 fFawr, T, g 9= #iY I (Gases and gas

cylinders description, kinds, main difference and uses) 246
AteRfre A fafevex (Oxygen gas cylinder) 247
faefte gefifechim w fafee (Dissolved acetylene gas cylinder) 249
o fafomet & forw @ f=w (Safety rules for gas cylinders) 250
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I . T & dw IS H.
1.4.59 a1 AT wefier & "rade w@fua #¥AT (Setting up parameter for arc welding machine) 251
T deee gaagle (Arc welding electrodes) 251
TAFZIS HT FIST BIS,AWSWBS%W
(Coding of Electrodes as per BIS, AWS and BS) 254
ToFgre & =49 A WERW (Selection and storage of electrodes) 261
1.4.60 Ffem-ard & ITET FwA & fAfer, fEeer, wawr, G st swE
(Method of handling cutting torch-description, parts, function and uses) 263
fTerfT-vHi et ®d= ST (Oxy-acytylene cutting eguipment) 265
ATRfT-TH el &% &av - stwraeft {7 aur e Fd9 (Oxy-acetyene hand cutting -
Piercing hole and profile cutting) 266
A9 & T § G (Safety in gas cutting process) 269
A FHfT & @ Tafa (Common faults in gas cutting) 270
A i weflT (SR wHtesie) (Gas cutting machines (Oxy-Acetylene)) 272

e e e

TH IF & AW H A9 A | ot &t S

FH Ht TEATA A FH FIA HP GG TOAT A T & TE-T@T |

T (FT) Tt FA F o7 W Fd g2 S (9@, A TR & S fwre
TR ST AT H Pzt | FeAr | [47ew [T sroem sraiq AT, SaeT,
HrertenT, wrgfent, fyfenT, 2 siv aEfRa gents £0.25 mm & grEar # w2=0] |
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1st Year (Volume I of II)

SYLLABUS

Duration: Six Month

Week | Ref. Learning Professional Skills Professional Knowledge
No. [ Outcome (Trade Practical) (Trade Theory)
with Indicative hours
1 . Recognize & 1. Importance of trade training, List | A necessary guidance to be
comply of tools & Machinery used in the provided to
safe working trade.(1 hrs.) the new comers to become
practices 2. Safety attitude development of familiar with
environment the trainee by educating them o | the working of Industrial Training
; use Personal Protective Institute system including stores
regulation and .
housekeeping : . : s
3. First Aid Method and basic Soft Skills: its importance and
training.(2 hrs.) Job area
4. Safe disposal of waste materials after completion of training.
like cotton waste, metal Importance of safety and general
chips/burrs etc. (2 hrs.) precautions observed in the in
5. Hazard identification and the
avoidance. (2 hrs.) industry/shop floor.
6. Safety signs for Danger, Introduction of First aid.
Warning, caution & personal Operation of
safety message.(1 frs.) electrical mains. Introduction of
7. Preventive measures for PPEs.
electrical accidents & steps to Response to emergencies e.g.;
be taken in such accidents.(2 power
hrs) o failure, fire, and system failure.
9. Practice and understand good
precautions to be followed while shop floor practices.
working in fitting jobs. (2 hrs.) Introduction to 5S
10. Safe use of tools and concept & its application.
equipments Occupational Safety & Health:
used in the trade. (1 hrs.) Health,
Safety and Environment
guidelines,
legislations & regulations as
applicable
* Plan and organize 11. Identification of tools Linear measurements- its units,
2. the work to make job &equipments as per desired dividers, calipers,
as per specification specifications for marking & hermaphrodite, centre punch,
applying different sawing. (5 hrs.) dot punch, their description and
types of basic fitting 12. Selection of material as per uses of different types of
operations & check application.(1 hrs.) hammers. Description, use and
for dimensional 13. Visual inspection of raw care of V. Blocks, marking off
accuracy. [Basic material for rusting, scaling, table.
Fitting Operation — corrosion etc.(1 hrs.)
Marking, Hack 14. Marking out lines, gripping
sawing, filing drilling, suitably in vice jaws,
taping etc.] hacksawing to given
dimensions. (10 hrs.)
15. Sawing different types of

metals of different sections.
(8 hrs.)




3 -do- 16. Filing Channel, Parallel. (5 Bench vice construction, types, uses,
hrs.) care & maintenance, vice clamps,
17. Filing- Flat and square hacksaw frames and blades,
(Rough finish), (10 hrs.) specification, description, types and
18. Filing practice, surface filing, their uses, method of using
marking of straight and hacksaws.
parallel lines with odd leg Files- specifications, description,
calipers and steel rule. (5 materials, grades, cuts, file elements,
hrs.) uses. Types of files, care and
19. Marking practice with maintenance of files.
dividers,odd leg calipers and Measuring standards (English, Metric
steel rule (circles, ARCs, Units), angular measurements.
parallel lines). (5 hrs.)
4 -do- 20. Marking off straight lines Marking off and layout tools,
and ARCs using scribing dividers, scribing block, odd leg
block and dividers. (5 hrs.) calipers, punchesdescription,
21. Chipping flat surfaces classification, material, care
along a marked line. (10 & maintenance.
hrs.) Try square, ordinary depth gauge,
22. Marking, filing, filing protractor- description, uses and
square and check using tri- cares.
square.(10 hrs.) Calipers- types, material,
constructional details, uses, care &
maintenance of cold chisels
materials, types, cutting angles.
5-6 -do- 23. Marking according to simple Marking media, marking blue,
blue prints for locating, position Prussian blue, red lead, chalk and
of holes, scribing lines on their special application,
chalked surfaces with marking description.
tools. (20 hrs.) Use, care and maintenance of
24. Finding center of round bar scribing block.
with the help of V. block and Surface plate and auxiliary marking
marking block. (5 hrs.) equipment, ,V. block, angle plates,
25. Joining straight line to an parallel block, description, types,
ARC.(25 hrs.) uses, accuracy, care and
maintenance.
7-8 -do- 26. Chipping, Chamfering, Chip Physical properties of engineering

slots & oils grooves
(Straight).(10 hrs.)

27. Filing flat, square, and parallel
to an accuracy of 0.5mm. (10
hrs.)

28. Chip curve along a line-mark
out, key ways at various
angles & cut key ways.(15
hrs.)

29. Sharpening of Chisel.(5 hrs.)

30. File thin metal to an accuracy
of 0.5 mm.(10 hrs.)

metal: colour, weight, structure, and
conductivity, magnetic, fusibility,
specific gravity. Mechanical
properties: ductility, malleability
hardness, brittleness, toughness,
tenacity, and elasticity.




9 -do- 31. Saw along a straight line, curved Power Saw, band saw, Circular
line, on different sections of saw machines used for metal
metal.(15 hrs.) cutting.

32. Straight saw on thick section, M.S.
angle and pipes.(10 hrs.)

10 -do- 33. File steps and finish with smooth Micrometer- outside and inside —
file to accuracy of + 0.25 mm. principle, constructional features,
(10 hrs.) parts graduation, leading, use and

34. File and saw on M.S. Square care.
and pipe. (5 hrs.) Micrometer depth gauge, parts,
graduation, leading, use and care.
Digital micrometer.
35. File radius along a marked line Vernier calipers, principle, .

11 -do- (Convex & concave) & match. construction, graduations, reading,

(15 hrs.) use qnd care.
36. Chip sheet metal (shearing). Vernier bevel protractor, ,
(5 hrs.) construction, grgduatlops, reqdmg,
37. Chip step and file. (5 hrs.) use and care, dial Vernier Caliper,
Digital verniercaliper.
12 -do- 38. Mark off and drill through holes. Dr||||ng processes: common type
(5 hrs.) (bench type, pillar type, radial
39. Drill and tap on M.S. flat. (10 type), gang and mu|t|p|e dr||||ng
hrs.) machine.
40. Punch letter and number (letter Determination of tap drill size.
punch and number punch) (5
hrs.)
41. Practice use of different
punches.(5 hrs.)
13 | Manufacture simple 42. Marking of straight lines, Safety precautions to be
sheet metal items circles, profiles and various observed in a sheet metal
as per drawing and geometrical shapes and cutting workshop, sheet and sizes,
join them by the sheets with snips. (15 hrs.) Commercial sizes and various
soldering, brazing 43. Marking out of simple types of metal sheets, coated
and riveting. development (5 hrs.) sheets and their uses as per BIS
44. Marking out for flaps for specifications. Shearing machine-
soldering and sweating.(5 hrs.) description, parts and uses.
14-15 -do- 45. Make various joints: wiring, Marking and measuring tools,
hemming, soldering and wing compass, Prick punch, tin
brazing, form locked, grooved man.s square tools, snips, types
and knocked up single hem and uses. Tin man.s hammers
straight and curved edges form and mallets type-sheet metal
double hemming,.(15hrs.) tools, Soldering iron, types,
46. Punch holes-using hollow and specifications, uses.
solid punches. (2 hrs.) Trammeldescription, parts, uses.
47. Do lap and butt joints.(8 hrs.) Hand grooves specifications
and uses.
16 -do- 48. Bend sheet metal into Stakes-bench types, parts, their

various curvature form,
wired edgesstraight and
curves. Fold sheet
metal at angle using
stakes. (8 hrs.)

uses. Various types of metal joints,
their selection and application,
tolerance for various joints, their
selection & application. Wired
edges.




49.

Make simple Square container
with wired edge and fix
handle.(17 hrs.)

17 -do- 50. Make square tray with square Solder and soldering: Introduction-
soldered corner.(15 hrs.) types of solder and flux. Composition
51. Practice in soft soldering and of various types of solders and their
silver soldering. (10 hrs.) heating media of soldering iron.
Method of soldering, selection and
application joints.
Hard solder- Introduction, types
and method of brazing.

18 Join metal 52. Make riveted lap and butt Various rivets shape and form of
component by joint.(9 hrs.) heads,importance of correct head
arc welding 53. Make funnel as per size.
observing development and solder Rivets-Tin man.s rivets types, sizes,
standard joints.(10 hrs.) and selection for various works.
procedure. 54. Drill for riveting. (1 hrs.) Riveting tools, dolly snaps description

55. Riveting with as many types and uses. Method of riveting,
of rivet as available, use of The spacing of rivets. Flash riveting,
counter sunk head rivets. (5 use of correct tools, compare hot and
hrs.) cold riveting.

19 Cut and join 56. Welding - Striking and Safety-importance of safety and
metal maintaining ARC, laying general precautions observed in a
component by Straightline bead.(25 hrs.) welding shop.
gas (oxy- Precautions in electric and gas
acetylene) welding. (Before, during, after)

Introduction to safety equipment
and their uses. Machines and
accessories, welding transformer,
welding generators.

20 |cutand join metal | 57-Making square, butt joint and Welding hand tools: Hammers,
component by gas . 1. fillet joint-gas and ARC. (15 welding description, types and uses,
(oxy-acetylene) hrs.) description, principle, method of
& Join metal 58. Do setting up of flames, fusion operating, carbon dioxide welding.
components by runs with and without filler rod, H.P. welding
riveting observing and gas.(10 hrs.) equipment: description,
standard principle,method of operating L.P.
procedure. welding

equipment: description, principle,
method of operating. Types of Joints-
Butt and fillet as per BIS SP: 46-1988
specifications. Gases and gas cylinder
description, kinds, main difference and
uses.

21 Cutand join metal | 59 Make butt weld and corner, fillet Setting up parameters for ARC
component by gas in ARC welding(25 hrs.) welding machines-selection of
(oxy-acetylene) Welding electrodes. Care to be

taken in keeping electrode.

22 Join metal 60. Gas cutting of MS Oxygen acetylene cutting-machine

components by
riveting observing
standard
procedure.

plates(25 hrs.)

description, parts, uses, method of
handling, cutting torch-description,
parts, function and uses.




Sareq ua fafemior (Production & Manufacturing)

fev (Fitter) - geam

v e 1.1.01 @ =t =i

e afdreor @en & o (Familiar with industrial training institute)

IEAW 3 UG F o § o fwAfortad w1 FA A S

o TR.UR L. DGT & Heg T &% ¢ | fam & qard

o HIGBATHF A€ FT ITANT FF IT| % FHE | qRa e &

o FISTEAOT TRITAT | QAT AfRaTet &7 F *da €|

af¥== (Introduction)

af¥teror weETfRR e (DGT) (Directorate General of
Training) (DGT)

Forer fawma T Iufiar wume ® gfererer & wfdveror
AeTHeeed (DGT) Uh it &@re faswm ofix qor § dwme
AT AT AT ATAT FqETAF AT F q7HAT 81 AR
sferaedT & ford Fod AT 9ee we & o €

TSR AR Tfdreror werfasemes (DGE&T) & &t afdaa Rt
TERFEY FWed (Training) & d&d & &Y @ & Y [{edr
TRERY. YA (Apprenticeship Training ) T 39 aqie fieew
& AT Fee fawe e Sufiar (MSDE) ® wmaiaia faar
T g

et dew dea dwe wifde 7 fafve et & s & o
Sf¥reror areawAl # UF faRga sE@dr W = &1 &g |
TE aTe, TS &V TS I AT A AT Tiversh, e wE
TAFATAT, AT AR AT T F FEAFRT AT FAT
AR ug i Edl & ford qreuwy Suder 2|

wferfarett sfte aftwere onfe & wfeame & ST o FEfEas
& fordr witveror SapE srgeaT R fawfaa e dfifear #
et o STt At 2 |

DGT u& afsEmed MY A9 FISNT BT aih9el gf=
(NCVT) &7 &1 et € |

.S & F g Gt widvetor @& (Training Institutes
under DGT)

* 13350 sfeifivs e @@ (1Tls)

o 31 Fr wwem|

* 10 3= Sfverr HErT | (ATlS)

* 2 ATI-EPIs (S5 ST &1 Seragiio St gegdvm)
o 2 wRAT FfrErr He (FTls)

o 1 FERr wfdreror &wm (CTI)

o 1 T FrEETRE R e (NVTI) aferst & R
e 15 &rfer srETRE SR (RVTls) aferst & f|
* 12 wTzae e gl ¥ ER F Rl (1ITOTS)
23T &R ITOTs

o ¥y sgdenarE Hfe e (CSTARI)

o T sl fifEm @ (NIMI)



=Y ke afea e aitveror deme womet & @ & gt (Familiar with the working
of Industrial Training Institute system including stores procedures)

SEAW 3 UG F A § o1 fwAfora w1 #A A e

o ITI & F™ & aRfe F=mn

o TR F WE F wEr & qREE w2

o TR § IUAL 3T FAAH T FE H1 fa@wor
o WY qhRAT & IR A Tl | aReAET |

AfE Tl demEt 7O R § g ST v
FTSATAT ATH ahererd ¢ (NCVT) weafa & d=fera tar € |
A § 13,350 AAHRY ATE & A% AT ATgAC A% o g
A AR 97T A wd afdar #=merg (MSDE) arfis®
fRtE 89 2016-2017 & AR 8| aXFRT A=l gfverr
TR I T W SEHY ATH SN AT TiEE daw
A & Siadtd St oAt § Herterd € |

AT TIRTETor SRt T W AT ST €| g st uw
S JHMMEE 8 AgeUE, ¢+ ATTHEY AR aaras

AYIUE, qEIE WEEw AR v wfs g enfeew
A o % e e & =€ § =ar €1 (Fig 1)

TEAF A T JRT H UF R AR SR FT d910
FA F o "R FIL a1 & | 1 & A A STH Hi
3 ST A AR ITANT FA F ford TEar €1 wfvrersw wfvreror
% fort sTraTear % SIgATY AT A IJTHLV &1 =X & oqd
g1 wfires gt § Sevd & AN S| # IugE
AR & AT aAHT TSAFHA & AFAR AR FT AGH-
TITT W & Fd & |

Fig 1

ORGANISATIONAL CHART OF ITI
PRINCIPAL/SUPERINTENDENT

TRAINING AND
PLACEMENT OFFICER

VICE PRINCIPAL

GROUP INSTRUCTOR /  5EFICE SUPDT.
TARINING OFFICE

R

VOC . INSTRUCTOR/ ACCOUNTANT
JUNIORTARINING OFFICER  GLERICAL STAFF
CLASS IV STAFF
FOR THE INSTITUTE

INSTRUCTOR FOR L
ALLIED TRADE/JTO

DRAWING INSTRUCTOR
MILLWRIGHT INSTRUCTOR
METHEMATICS INSTRUCTOR
AV.INSTRUCTOR

WORKSHOP ATTENDANT

SUPPORTING STAFF

HOSTEL SUPDT. CUM
PHYSICAL TRG. INSTRUCTOR
HOSTEL CLERK

CLASS IV STAFF FOR HOSTEL

| |

STORE SUPDT.
STOREKEEPER
ASST. STOREKEEPER
STORE ATTENDANT

|

MEDICAL OFFICER
COMPOUNDER
DRESSER
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Saarew g fafewor (Production & Manufacturing)
¥ (Fitter) - gam s 1.1.02 & awtaa R

IAWT THIT ®I H G A "yt w1 7ew (Importance of safety and general
precautions observed in the industry/shop floor)

IqAVT : 3 U & A A oA faforfaa wRF w A e

o G T AEH TATAT

o AR W F e A A arer R F @ #OgEr awwr

o @I H LA F g rew B W arer q@re # gE aewn

o AW U FTT T TAT T F A T LT F ASTET H FAT T |

T HEATY U AT qEl BIcl; T GIe &g H10 Sl SATIH QAT & & (o (g 7 5w 2 |
& | stfereter gEeATel A eTen ST g © | = s o T B AT H AT T T

are faferT getr & qarae &t SEET § 98 @ A a9 U .

T foF FTERT T JTFIT FF &G I F F47 qaT €| 36h T T T A FF 7 H |
fore gers =fam & gean & fai &1 aew & TRy | Sita & oI qer g &1 3T & |
(Fig 1)

Fig 1

TH F FEl S 9T |

et Y AT B I TS |

o o effonr g & e agd |

FHIEE TIT (BAT) & AU TCF AT A AT FEAE & qh
7E GEETT FT o & Fed § qAd I &t |

Il T FHE T N T A AT ST H A B

g & S N aqTE |

HIA &7 AT A F GG ST O AEHET G H |

@Y F GIET (Personal safety)

SHORT HAIR LONG HAIR

SHARP TOOLS

SLEEVE
TIGHTLY
ROLLED

BUTTONS

FASTENED LOOSE CUFFS

OVERALLS
CORRECT

HOLE IN POCKET

OVERALLS TOO LONG

T 01 1T a1 aaal e qed |

SAFETY BOOTS ST &Y gt F o E |
RIGHT AND SAFE weono oo § 7T T AR ST A 4
a—é;gﬁqﬁg—{mﬁﬂ_@?ﬁwﬁmﬁﬁww%:m Fedl & I T AR U [/ HIS W TH |
. T (ST GTET IR S AT & AT e (FFT) TEA |

o T AT gTET (qEAE) AR BIC a1 @ |
o Tl i geam ST, °ET AT A T ' |
Wt o FAT AT GF |

AT & (General safety)

MAFs | 1T 7 e | s T BT A
wl (FAX) TAT Aot (F7rar) &7 A6 = &= W | (g s )

AT I H F TS AT T H |

FEHIMT | FELT & Fd q97 g1 AT | > . =
gu o o g g 3w A
= eTad § 7 & Bea 1 o4 | - .
‘ . HE T T T AT 7 H A T
fat off STaor / AEfe &t AT O AT AT AAE q qAF b . PN



— wig Ay FgA T A B

— & WA FT ST ATERA B

ST wefie T F &7 99 S§ GHT Ferwma AT SlfeeT (A= i
TS Y |

el BT & fasTelt % ST #1 w7 o |

I & =a U F T ST T F

7E giafeaa &2 o fob famga & weo stftea ot e
& ™

AU F 9T A @ | 9id g st |
Faferd €7 § w1 & |

AT F1 A THT gE & aHid T # |

AU F AW T A |

AT g2 T &7 ST F Tohed & B T FL |
AW #1 gLaw (Machine safety)

AT I TAT B A Al FIA H7 {9 Jood AFHL & |
HI A6 |

o gy a1 arfooa SuaTEe EifeeT fRarsy e diee s &
ST STt |9 87 J8d & |

HI & FAT A FIO T F TG T (% AR Jel ave &
AT AT A |

T, ¢ AT T F a9 dF TSRS 7 . oF O (4 ¥ ATh
T 2

HIM & T FFAT 6 qd 4 a= H 2|

fta= AT FA F qF ATCHISE B FT AT F 3 |

HIA T AT FA 6 T A HT ATdA o6 L o |

FAT AT AU A T W A T (o6 Iq I GLAT & TS qel

feafq av 7 afr &7

HI HT U & aF ef A o |

I UT AHS & | Tfad T IUANT F I W (G T T AT
IATEAT &

T UF TN ¥, TN a9 | L&A UF A ¥, 4
ot w9

TH Fw W gfe w1 (Approach on soft skills)

SEEW 3 UG F A § o1 fwAfortad w1 FA A S

o YN FAA FT ATLRIM WL FIAT

o HETEYUT AT T H FAT T

o RTEAOT & TSR AW F WL FLAT
o Tt WEA F AHEATT T FIT

JFeon (Concept)

AT I & AT @ - 2fFeT F ATrereror, ArATioTR A iAar
SfRra T, =R Stad, SR ST SRTTHAT - STt 2feh
% w7 § fAEredr @ | gd it ew g7 g off afvnfa w7
A & - TS T I % G AR UF el G 1 &T7AT
g | Ffr-weft g8 =rfefEe e oft #=a € |

ST FATI-41T ST HIA Ff FATEE % ASALY AT
AR o & | TCH-FH 19T T STANT SR AT AT S
H AT & | AH/Ashe Tt HI9Tel AXH HITeT & (AT FE &f 1
g1

IR 77 &l (Common Soft Skills)

o 3T FAEATAF Afdwar
o HHERIHE g

o TS FE HIA
o grRERE Fee

. aERET arATY

o EET-HHEIE HIOT

» R A

o gAY, AHEIT

o ATH-foATE

o fAwer

o SATAreAT A @A TF JAE HE@d A GHar
o T AgFA HAdT

e TATT H FE €T & FA FIAT

wfRreror & FEie & TwETq ® & & (Job area completion
of training): a® e &t #AM & TEE@ SR A
THTAATS T TG HeaT & | TFSTeror &Y S7TsT arTe § auw
@-TSIR & FAaaett & gRfa g arfeu | Igmeww & forg
MTC s=htferafiar @1 aftry Feafafad st &= & s awar
g

4 Iearee ta fafemtor : few (NSQF ®R 5) - s 1.1.02 & ww=ifee Rrata



wea aur fRw & Rftve S § S saam |

faret Y swhifaaRar @Fa™ # | T| & Foadrgas T 6
FEA I¥ ARE T 9T A fFRw § gifaaRar g /St
(ardwifae &, fasht &= =i aeay s # fagfte ot awdr
g1

@W-TTR (Self employment)

Frfth AT e[S g st fesmfa Iaame famfor
AH FT qHaT & AL ITAT a9 qFar & |

AW Hraw # @3 (Further learning scope)
o ATHI{hd FaETT F TH=E TIRr&T0r

o HIHC AEF H AlCTBHe Hie

o TfeeHe I | fewrar

st geeer® Suweol (PPE) (Personal Protective Equipment (PPE))

I @ T UG & A | o fwAforfead w1 FA AT B

o ety geeTer® ST (PPE) #1 gt & 9T 3% 399 & qI) § Sarr

o FRETA FLEAT SUHLVM HF qT AT F AT

o FARET FLAT STFIUM &F TIH AT THRT F FAEE FEAT

o fowy gRETTeRE ITHTOT AT T |

ooty sxfera geenens Swweor (PPE) (Personal protective
equipment (PPE))

FHART GRT ITTNT ITHLI, ATAY, FAS ST T&d AT ITI0T
o St @ aet SRy ®RTT € IAET WA & T 8 e
T | YOI IET AT wEel @At & fauda aw @ & avEny
gfRrferafar gurrelt fefa an e @& @aet & 7 & wd=
T TR LATHE ITHL §RT a1 & 92T ¥ (PPEs) |
gfRTfafar qomelt & 9TeT #T agarE, Sfawmad, agEE,
Thfeher e, JaaEa orfe o @ | Jfe G s | a'
g 78 © % ' g st gl & aft=w & 8%
gat & et w3 &g, @ F9=ErT (PPE) &t &1 agfa
ST T THAT & |

FIAT THT & WY AT A ATYADIHTT FLAT, LR AR
T FHAT Sl 7 FF AT A a9 © FE ATrER &
HIETT |

Fea Afafaa, 1948 =i FHART FTT 1996 7 THESHLT
T a9 & fSrad PPE Y& &1 #€0 ST & | #ifs
PPE &T ITIHRT agd STawa ¢ |

FRAEIA TR AT JLATHE ITHLIT & AT FIA & AL

giafera #3=1 (Ways to ensure workplace safety and
use personal protective equipment (PPE) effectively)

o FHA GIaT Frelt vt TR famE der @t @
e gor = W) AOeT w7 aw |

o HHETHA H ITAH A TS FT ITANT FHT § FX AW
Sfo gea SERT @ PPE &7 627 STA #39 #Y 36wl
EICEARURC

o 9 FT ATHRY THR & ACHA GLaTd® IJTHLT A
T, T AT AEHE T A FH TAET B & e

it FHT TEN TEAT AT FHAT AT GAX F qEI FH A F |
PPE #T fA¥dx ST G8TadT #XaT & $© ardiey At

FHeAT & T | |

o FHWW W GAX § FAM § AFHIA GLAT ITHLW 8T
HEIF AE Bid € | 99 & & wiafafeet & g|w A g
ST ST =S ATE § AW & € agd of gerds snit
T ST GIET et arad; st a7 |

o 7 fAfva w2 & fier &1 e waiaes & sa® e
Y ITET TET ITAATHRAT 31 a¥e & Fay &3 o |

T GLATHS SUFHLI H a3t w1 (Categories of
PPEs)

TR GLEATHE ITHLOT & 37 WA | afigpa foar @ &
1 ¥ @ " (Non-respiratory) : ST ST i<t
TAT gAY (ST & W & GeaT & fog X @ awawet &
TN T ST § |

2 @y g (Respiratory) : 8T SINT Y€, &aT &
A FE I LT F oI @y gt F TA0 Fd © |
BIS # ([ T gfUeAT W) F AN FIAT AT BT &
fafsrsr @R % PPE arfteTd gRalions ITae | |

FRT GLATHS IJTHLV ARG FLAT & 8¢l aA1ar & &
oy ot & e 9T TER & g @ I TR
=fth & GE&TT @axt & o & Sqr & ored e ar et
e T o waar sfrfaafar somedt grer st A= A e 1 |

FuTar € | 3T 1
LS balil
PPE1 He
PPE2 T A
PPE3 @ qIHT ITHL
PPE4 YSIT4 AT &1 GL&AT
PPE5 ATE qAT AT GIEAT
PPE6 IATHSF FIS q9T I FAT
PPE7 FAT &7 G
PPE8 & aeT AT ITHIT

Ieare ua fafemtor : ke (NSQF &R 5) = srwrm 1.1.02 & qwifea Rrgia 5



TR LT ITFHIU qAT I TAWT & X | a2

L& & THE

gaa

PPE T s

forx geam (Fig 1)

Fig 1

1 a&g & frer
2 Frgat # faudia st st
3 S Isr

3
=
z
¥ g (Fig 2) 1 T e 3T A AT e
2 awg w1 fire T
Fig 2
STEEL TOE CAP 3 qT m W %
HIGH SLIP, OIL RESISTANT
AND ELECTRIC SHOCK PROOF SOLE
STEEL INNER SOLE
INDUSTRIAL SAFETY SHOE
STOUT LEATHER PREVENTS
INJURY TO THE ANCHILIES TENDON
INDUSTRIAL SAFETY BOOT %
:
7 (Fig 3) 1 g &0 AT wTER
2 w9 [ @ | faure
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L&A & THRE AT PPE T w=iT
st #t gea (Fig 5 & Figb) 1 3Isd g F THT
2 UV, IR\ T 3fi¥ FET FAT
Fig 5 3= A ¥ fafee fafor
o Faw
T FaT
Fig 6
=@ & g (Fig 6 &Fig 7) 1 Iedt g8 feemd, afee, FET FAT
Fig6 grefe oY Fa=w 7% S &
2 AT & THT AU S ary ar famr
3 A ATET UV q% ARC F dee¥
BT dee¥ % forg
Fig 7
#1 gear (Fig 7 1 3= MY &7 () F T
F A%

F A%

) wg::'
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L& & THE T PPE &1 s&HT
s e (Fig 8, & Fig 9) 1 T gES AT TIH
Fig 8 Q
Fig 9

CAP WITH
SLEEVES

LEG GUARDS

LEG GUARDS
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FRET GLATHSE IUHTI 1 Jorat (Quality of PPEs)

PPE famforfeaa #aidr & awafaa @awi & a=q aq T2 &
PPE #xar & fomar famfor Iuaeoi & 7 Iuaer e av o
GAT FT ATAAT FT Gt & AT {6 AT &7 | ITART gav & |
Tt et # s RATETE SUHIOT T TN HIAT

(Selection of PPEs requires certain conditions)

THA T Fax¥ & A

Fa weTet & gEY, gUd TErf ST giua Terd are ®e
AT TTE AT &aT AT SAd & are

& S wHET & Afafafer # e #ar, s PPE
T IYART FHATL FY BT & dl FleddT 47

sty @erort e PPE #t g
TEXETT 3T TEE FH T
TRATT AR /RIS AT AT 3 & TATO 7 STl |

HE a8t & ddig 1 w= (Proper use of PPE’s)

o 5 7@ PPE 9 &t FHERY @9 984T A1eT %5
¥ HHET PPE &7 J97 781 #¢d & | el Mefertad ss
T gHETR HT A A € |

FHATT HAT F q0H MY ST A9 & PPE F71 ITFT
F

TR UTHAT F7 F1F Fq g8 PPE & IUHUN HF T8
THhd & | AT F FH L hd & |

ST, AT ST SAOTa daweft @igfa Juder € St
o AT ITANT FY THhAT & Y IqH AR & adiT &l
qTfaT AT & |

HqEH =81 IUF FH FEEAT F AR ATE (TEAA H)
PPE’ & =it asft s=feat & forg srmasas & |

ST HHET TU9 g€ PPE %7 SUFT ¥d & oS {<reror
foreT # gAY el W © |

Iarew dq fafemior : ffew (NSQF @R 5) = 3™ 1.1.02 & Tt Rraia




Iareq ua fafewior (Production & Manufacturing)

frex (Fitter) - gram

v 1.1.03 @ gt =i

wrafF® g (First-aid)

I : T TS & O | o fAforfad F # A g
o qTIfE ST F 3 T

o TR ITEAR F TE ST F A @l

o gTfE ST F ABC #1 AT F3AT

o g st gl Rifear & smasasar 21 o' sl Rifear Fa 2n a2 gamr |

STt IR T JTae a1 W AfE F IS A a9
& oy wefdrs qiX 9% @IS q9T 9ETT aAT e 9 aw
39 AR farrew aret grera # O% su | ffed # gefaa e
T TgAMT 8 HIX SeaTa/ AfSHa dved 9ga a% Irad A=
AT ATH/ A TG0 & | 39 89 & AveAW &| AT K
Sfa Tferd giaemd & S U= S T TANT ¥ &7 ST
gl

FATAT FT Tl FTAST, JURN & AT, TNEAT JeATT ATE &
AR & T ARV YW FAT WEAqW S| o= @rer
famfor & gare § ag oeq AEEF Sl © |

sTfie ITETE SiEHAT I G A Sfaq-verd daA T gl &
ST U Ifua wftrewr qur 9 9T =ftE Fae § | € |

zaE g fag fe i weayet @ o% v gy wea o

ST AT &

 Siraw T (Preserve life): afs #ds atg & @1 &F ar
ST ITATY 94Tl & I8 @rey a1 & fRrfq § forern
F aF AEl FT T | 3AG d_IA AH B AAARL T
ERATE! WA & F9ET A7 6FaT @ oEH 9 § 9 g%
AW % FRO A6 &F A © | qF AW a6 a7 F
R AT AR § A & 99 & AT & S A
EAT Fed & | Y frfa & faved F fog arafas s
AT F I WY AN A=A g 1 qed Tfwar
e st & | S & Atg-ant gor S g SeE
AT B I =AMy 6 7w /1| o @1 8 AT A= |

s W AT At ®t ¥FAT (Prevent further harm): s&
&t Ff-Ffr fafy &t ave g & TFar srEr o =ie
g FT @aer off F2d € | 39 § 9160 "uew o €, 99 fF
T W Jae Fwew fafa & gemr v wrafas fafEar
TR HT ITAT FeAT e frfa & s g & =T
- 39 fF Th-IeTE @avATE T 8 9% U g9 ST |

o TTERY AT H TgrET 347 (Promote recovery): STafiE
FrfeheaT & AT st =1 & @R e #Y TiHAT AT @
AT T AT § AfF@r F =7 F1 9 8 - 9 fF s
& Y WY TG |

wfSterer (Training)

TR Tl g7 a8d §¢ g ¥ it g fusw are
TeTf TRITET Ive Lk a7 S F1 g7 AfSa J9 ofg s
FAT AR g ST qfeer Hiw fF W gamEt &
T Siiad Teqs aAT TNTEad SU GTRT §9&T SANT HTAT
R | FHAR 9 ATAH GO Fit qwEd: T & o B
ST @%ar &1 CPR & gTRT $7T Y0 &3 | I8 ST AT
Tfr| fafear #t 3d @, safd @ sreed o A w9 |
feretor gTRT off T fOreAr it g TANT F qRAlAF STATART F
T T & ety #t g wftteror fam strar € ar e
ST =TT T8 TR wiF a¥ o A 97 qwar € 99 gEged
feft T enfe & weft &7 gwfasar & awr fafire w7 &
TTTETOT IUeTeEr FTMAT ST dhaT & AT f3ar s =nfew| aged
gU TUITAT AT TErHd & IR Jgad garel & AT 9
farfaredter ST A Forear e § TEHY I THifadwar g
dfEa™ ¥ & FET AM(RY| ITAHF IJTAR A AETEE
HITSH GTRT AT ¥ FE A He AT THetd & g7 T Trafie
sfTeror 3o Strar 2|

i ST=e #1 A B C (ABC of first aid)
78 ABC &7 ated gaT Teit, e Tfam ¥ aRe=w 2|

o AW (Airway)- agATT & [Afvaq &% aar =1ty fF
I IO FT el © o & a7 =1ey fF Irf &1
ATHTT AT & | TR & ATHHTIATE TR & a7
AT AR | a8 o TF FROT & qFar 2|

« @@ (Breathing) - af3 waa+ o ¥ o€ at fiftq &
Seg & g B H GIATEAT Sl © | AT I qI @E
foe & WAt #ear =Ry atfe errelt fhar &t (T &
forg) T foraT o & | 3W TR e St grer wrteE
ST AT ST @ 2

« gfE=Rwr (Circulation)- ¥ TR&E=<r gwr =fte stifaa
TEar &1 3 It ST Fdr wf CRP waf<y & g™y
ZHHT TTIETOT U1 &7 =ATey |

EERIRIEEACEE T R I LI GC I  I =A E R B
s ¢ g fAfvaa s =tRu & arameer Reor @i
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gfsreror et gwT st & g g e 7 erfhees
ferfa & s== & forg aferfera s =Rl

g™ T (Not to get panic)

ga¥Tee UH Udl 9rar & s fRafa & sifts awe &% awdt)
AT & T AT AT FE qSd & HF T TERT A 2|
AATHAT T TAAT Fa¥Tee HT &1 TROmH gidr & | grafas =
FAl & 9 7 fRr gfewtor & savasar eidr & | afs srafis
SIATE &l & T 7 B gfewior & sawaswar e« &1 afe
TrIfHE ITAR FAl G T A o At TRITH @ T8
TAAT F FST AT fF JFEATEEE Sl oF ann & fifed
=rfth & g¥ LT AT | vawrd gy Afaa sahfans afferfa 7,
F Aa & fF o wAr FifRu | ar = #% @ | S gt
F T IT AT AT ATRY | ATHAAYETT & Toq  TEl greahior
gRT &1 a1 JHET Ft &9 T S awar 2|

T Fafkea® # gern (Call medical emergenies)

afe afefeafa 1 afw et at et sfafafer i sfrvar & gar
=T =nfeu |

SiaAeeT® AE 9= (Surrounding play vital role)

M- ST ATEIA H AT~ AT IR qAT 1 SATTTIHAT
gidr g | yrafasw fFes ®t @&t gl & SewRt ger
AEwEE el ar g yar & fF S g A e ad W @ @
I &g @A ar A&t forad wrafas Ffees & oo =g &
AL T I A |

FFAH-aT 7 g (Do no harm)

9T ATAFHAT T F=37 9fFA & G q8d gY G H (S g
F TEA & UF TF) Wb 797 AT Afdwd 9T & 52T § g aw
TET & I AT dLS & UHhA FT T FL | TAT AT ST
# forfy fare adt @ o9 od st sum & 9 2|
&0 TRIA T B Al "Ed AT F FUT-IUT ART AT
TMRU | 51 g &1 9ie & &1 9re, & # =i ar B F:1 9t
g ar wmae Afad # fam & sfaw s1fos @ay § a8 a%dr |

T orf 7 AE & fF g A FY | 5w waea © e Afvad wwr
& o 3EvTer FEATET X TIE & SR AT s
F A AT H grara aar | afe srarfhe Sl dars &t
3 AT T ATHEATE 7 & f% 2t ae afa & /€ &7 & fder
FHAT € Af qea¥ & & 98 7% 1 T F | AT R F e
=fth F WWARa &ed aa17 (o J8to &t &), R
FT3E & AT o7 12T | IH g3 a%g & (A€ =T0E, A
19 & fEed a9 S@wW # AT S 8 9%l © (IITEN &
forg <6 areT T agAT) | @erEar & forg gerar WeAT He T s'dy
gtar 2 |

g AreaEA (Reassurance)
A AfH § a[dd(d H¥h ag1aT ad gu ATPHE oad ey |

Tw-9ETT &t AHAT (Stop the bleeding)

T HAfTh &l Fel Toh a8 &l & df a81d &l Uk & {org =
% W ¥ 419 STy |

Teewt ad (Golden hours)

ST o STATAl § @< (e aaems 9 fF e # =9ie,
TEATATHT ETEHT, BTE-378F, T ATfe & oIy seadiv asdis &
T¥ W & FART LT AT FM(% IAHT qS qAHATF THT T
Suerer Tt ettt | 3 ferfaat # st 30 fawet # s qeet
YA & AWIEAT GATSE & | 37 A FF Meed Aad Fad € |
S qF TS AT TEAAT & I8 30 FALATE AT FF T F
T gt & | wratheE fafEEr staw = § oww Iwenit @
e TwsteY & qa sfrofasfie qum gea g&@@ a9 # HiY
TEAM | I€ GeTE el & | g6 o &9 v & 3aAr &
=St fafeeear & o wdt 2 |

We3a1 9™ @ (Maintain the hygiene)

gy i Frfedr gem Feaar 5t oo 2 aiee Ji|
A FTRY AT F&qTH Jea A1RT drih HAT & =1 ST d |

ATE FIAT A RAT F1 (Cleaning and dressing)

=0T T & T8 SHIT AT &l &=8 T & [ dA¥E qT% &
il

FTE AT G TEH T HE 3971 781 enrt =ty (Not to use local
medications on cuts or open wounds )

Y ATH-Age § S &7 SR, HE AT TEI I | /T
GET ATF FIAT AT TET % T qTH FIAT AR S80S AT &
qS T |

CPR (#fat - wwiwdt Rafweaw) shaw v & wwan
2:(CPR (Cardio-Pulmonaray Resuscitation) can bae
life sustaining)

CPR & Sfia« & &= &1 &ar €, afe &5 CPR Sar &
MY o g el =t #t @ a9 & quen e @ 8, ar
T ge CPR & 9fam g% &3 &Y o afe smost CPR
F AR RN S AT TN FIA T F I FS JHa AT &
HHAT & | TS N1 30 Teld %6 & HYd € X 38 ofig w13 arefr
STE H FEA H YA T F W faet agter Afw & sma-amy
FTHN AR &1 & dt a8 ThHar @&t 7T & uTdt & oAfFa o e 5=
o & agad Foear HiX wEgE & R 9, @t a9w agd
ATHETTF T |

Heg * "o w0 (Declaring death)

BTEY F1 SWE X Afh FT oI =i FT AT qET AL T 369h
fordt et Forer Afewar Stae & stavaar ¢ |
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FTEETE @t R § F& gim #¥ (How to report an

emergency)

SATITASTATT &1 It Fa A FTAT § & UF o0l & T o
% A 39 Bt § T80 A9 a9 d% AT FEH qemar qer
A Tl | BEH & FOT [GANT FH FEAT a7 FY 3T & AE-
T 3HCST g5 IS FIX FH ACT AT, A7 &F 8% I g eed
T AT FT ST THI © Fig A 8% ¢ @A aTAT ATtk 5
HF ATAT # AR qSr BT =Tedr | gafed &fh F 0w
farferear & #rr e &t star & =i fafee 3 arer # 8
ST F T AW § FAEAT 9SAT €, THAH W grad
FAT ATl | TEY Tttt § A8 i St 1A AT e | gy
Frer & e s e fa g fMRar @ w € |

fordt & fiear &1 ST & | afe e R sed &t

ATITAHTCA AT FX I qX A GHd F¢ @ & df T8 AST

o ¢ 5 o g & T gEAr 99 9

o I H3 STEAT AT ATAA &f BT BT dl B X ¥ 8&H
Ft gl w1 |

o T T fHET omT A FEAT T W T A [ HqeAT A
SHERT 3 |

o AT AR X FE GALATH STEHT ST & at SHHT T2
farweroor &% |

o 3T FHE FX GHSAT It & AT IS SWIE, FIT AT TofiaHTor
HeT, @ @t der giud 7 |

TN gaenst wt gamar (Call emergency service)

TR % T AAT-S(T Bid & - Ifod & forg 100, T

AT sFaga & forg 108.

e == #1 faawor § (Report your location)

ATITARTA T STUTHAT it TG TEe STTT FET & dTieh Frarerrerrs

ATITAHTCA HATE T8t 98T a6 | T &7 afes qar diforg afe
ATT HEFHTT % T3 | AT A1 & AT ATHIT qE T GAT A7 |

AUTHAT it (A FiA TH ST (Give the dispatcher your

phone number)

SYUEAT % TE € FAAT ST AWA & AT(H a€ ATa9=T 8f
at g& arId FA FT a5 |

HITAHTA F THE F quiF *¢ (Preserve life)

T ST ATE AT § a1 HY A TUUHAT T TAT8Y & 307
T HTA FY @ |

a9 % %9 Aq I (Do not hang up the phone) si& @&
ATTHT TE T@F & SR 7 &A1 AU | I a1 ATIH {77 T
AR HT T FY |

wrafwe e && § 7 (Basic first aid)

sirerfares frfrca &t oref & o =marer afte |t e & wreor Aefes
A T, BTE 3eF, Aorsit fFare, g ar s e et
ATATAHTAI STAEAT | & AF ITHT ATLHF TSTAAT 3 &l TfehaT
AT IS ATETAHATAT F TEAT & | Faroa Tt Fofeear &
feh =TIl #F IR STaeT Ft TH T & T et e
TUTTEAY &t ST Tl & |

wrut Rfden suder R % o weeet few

(Important guideline for first aiders)

fRafa &1 swem #F (Evaluate the situation)

F1E Tt et & o wrr srerfiver frfdeam STt #1 @av &t
HqHAT € | AW, ST g, 79, fRadt 39Ra, aEa sofagsma
AT, AT T FALATSH STqeqT | qrataes (ol avaren # aga
S ST @l &7 |

A -B - Cs &t I1g ¥@ (Remember A-B-Cs)

grerfaes Frfscar & ABCs &7 sfiamr & o e =hw o 7w
grerfers Rt E9aTer &1 e eAr =R |

« Airway - IftF # Gt THEe g & F=&1 ?

+ Breathing - #T &AfF Ag & W & ?

« Circulation - a1 =xfth # ATET T ATIAT & ¥ 9T I
TE T (F%, FETEE ATE, W) ?

T AR F WA #394 & 59 (Avoid moving the

victim)

S TF AATIF TALT 7 B A qAH HAA A (eh Bl LA LA

T a9 | oe AT & AR &9 & 719 3% e g €,

faetyae O & g1 # g5 oo |

AT Jarett ®t g™ (call emergency services)

Tt STedt @9 8T |eh IAT STeal AT & forg et Hiforg ar
= faeft & 1 Fe & forg &2 | AfS gefeAr ®0e a¥ 1 e
& a7 HEdaT g & 98 A9 & I 91 FL AL AT Afth
& IEHTA dfad 3ThelT 7 B |
I # Giatwar # A= (Determine responsiveness)
afs =fte Seior & at 39 R ar 919 #3F ST S § A #
TIA FY |
afy =fw g wfafrar /& 3 war & ot aEue gdw S|
T F ST T (T ATH Y A7) Y IqF A
AT # @ity |

e R AR WReTus Higy & T |
o Y UHSH AL & 7 IS T8 & I TAfRY |

Ire da fafemtor : e (NSQF &R 5) = srwrm 1.1.03 & qwifea Rrgia 11



o ITAT BIET H FUY I3 Y AH-ANT &t @A & | (Fig 1)

Fig 1

FIN110311

Red, g s wegw FRA @ o T T ¥ (Look,
listen and feel signs of breathing)

JBI gX Afh H ST T AW A, AR IJqHT GSHFAT &l
T A AT B

R AT A T&l o BT & af 414 &f T qral & ad -

o 3T FTth Bl & Afhd &A1& of &7 & d I AT avh
forere Ia% TR F @1 W@EL e, |E g9 4 &
T el oY SiiW a7 Ieet & &1L AIE-AFT = T8l
B

Zfer & TR § 7\ # A= & (Check the victim's
circulation)

T & 1 F 3@ AR TN ST & A T (FA (S GAA
UF AT faFer €, a8 Jas g & A% It o R €) afy
fifsaT #t 9 T2 81 &7 af g< a CPR & #X |

YA TEAT, TEAT X F3 HT TR #1 g (Treat bleed-
ing, shock and other problems as needed)

Zftp &1 for =7 & foe@e 7 39+ T & 79 # A" wh

SEF 98 g4 g9 & AT & T # qidA |

+ @A AFAT (Stop bleeding): sraTa fifed # =M & forg
THAT 1 AT a9 Al dio § # TFH § | T
T &t b & T o= a5 FIEe e & Ugd °ra
9 g STl |

s Tk w1 T (Treat shock): 78 UF g wwr & faweft
T F I # gF & &9 e Al o @fe & s
AT € ITHT I ST I ST & A Afh H q0LT ST
I€ ST & 3R goArs A2l AT T v g€ eWiwE gt
qhaT B |

s g F ®WW (Choking victim): ged & HR0T uF =fth
T AT & Tohell € AT IAHT AT &7 &F TheT 2 |

o St T T (Treat a burn): Stel &7 gaTs 3+ & ford 59
X ST ST TTHT ST & MY IH IT HIH, 31T HI%T -
AT ETEAT T TANT &9 | 6 & I & FIQ AT i
gl

»  HET® AT FT IATA w0 (Treat a concussion): afE
T AR T AT T GFhT @ BAT HRIA & AT A
St Y | AT @0 & sereh, fRunyw ar aeewd
G, TFRY AT, et Y oeEe |

« T # o1 ¥ AR FT SR w7 (Treat a spinal
injury victim): a3 fg & = F @A =, A afy
fasy =fir ywR & & ar g &te &1 fR, we
3raT fis Ft A RATT F9Td 98 AATIF Taearh e &
Tar |

T qF TEEAT 7 TES a9 9% T FAfw F a9 W7 | (Stay
with the victim until help arrives)

a9 &Afh (BR) & a9 @ @ aF #1378 qel A7 ATl
FERT (COMA) (Unconsciousness (COMA)):

JETet #t BT & COMA +ft Fed & | a8 UF agd & @aw s
T €| S FAfth ATTET ATl T S AT & AT AT G, Al
S TR H AR ET @ | ar g€ aug Afe & ol wrr
FAaeATE ¢ | 38 A & g W B qFal 2 |

I GEET F §T TE FN T

o TEWT (FIEASAAE, FRISIF)

o R ¥ =T (Fpem, ASAATH)

 uATHEEAT (AE-AT § E&HEe)

o IR & ATIHN Afd 9 (A, &9)

o FIEATH FE (BT 31eF)

© EIF (Fat-AregA gHe)

o T A FHT (FF)

o TTHT & FHHT (TEA AAT Jeer)

* WA (A AT BT )

+ =S WU (TgA AV AT A BTE)

o IfTehiBld, TATEAT T Afq I

o TEI-NEAM (T, FEATE, Fe)

o Al e ()

o RRRET (wEarws, )

JETET F AT FS AT 39 THR © ¢

o IHHSH

o TFHT AT

o fiwed

o FIAF AT 3T & HATAT H FHHLAAT (LiH & A& 39)

e AT H We((UA

o HA-A ANl W AT T @A (FHIfeA)

o o & g@al § dgar (afere)

I

i Su=R (First aid):

o ATITAHTAA o, T FHTA FX |

otk FT WA 7T, A, AL ATST T AT F2 | AT9TF &t
@t CPR 3T¥sT &% |

o fe fth At & T2 AR T3 & I el g & af Ted 3|

12 Iareq ta fafemtor : fFeT (NSQF w 5) = s 1.1.03 & gwifa Rrgia



Aiforg % OG5 & #1E 3o A1 et 2, e amEur § &Afh
F AT H AT TATEY S qod at arfl T | Fwarar 4
AT forad FaY A gear auhior & e | i & e a1 i
& T ALY foEa a9 7 76 gor @ | afT arg ar Tt
foret ot &1or avg &7 SITY AT =@feh # 91 & gARY Wi CPR
& A |

o 7fs g | <o o= @ ar &t e # Rl & amaa
qut St gt =Ry | 7T =fts % Fear & at uw & av @
TR & AT § AT | TG ST FAY FT HETT STTT ATt
fore iy T gue s uw & ferfa 7 & |

o it ® fafemar agmEar = a% =" T |

o fe forely sxfes &1 aetor elar 9 at S| e & = &1 T
fory =xfer &t d@ve ferer oS v O &1 & ¢ Fae @ 31w
TEwT § |

o T =S PIX ACAT AT W€ &f Al § af =Afh 7 S &
q A I8 Fo Hier I a1 =W F forg fifsw |

T % (Do not)

o FEIW ARE & Fo T A ar A |
o s H FHaT T B |

o Jeror Afh & X & fi afear 7 W@ |

o FEI Ak & FE¥ T¢ AqT 7 I I7T &9 A o+ & ford I=¢
9 qHT s

Y AT AT B A & Al =feE N3 F I 8 T i
T & AW FTF T & Av qH F AW ©F qwar & | JEel
T FRT AR & Tgd i d Faeama @ d |
Aty o areneEw 7 & aF fifta =hE Ftoge S A s A\
et # R & e T | Sgtw AfE FOHE F gy w
WFgzfrad

Fig 2
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T HE SE Jek F (A FH w0 AT | (How to

diagnose an unconscious injured person)
o I ¥ WA (Consider alcohol): RTa i+ & dehat
A T - W9 F @It arqe a1 g A g |

+ fRufi &=t (Consider epilepsy): @& 3R & Hahd AT
& de & J|-TT" 4F AT A AR © 7

Fgfer #Y @WrEe (Think insulin): FaTfa =i ggfom
F TR F1 R gor et (3 sfor ek A vea o
TATST 8 FEAT € 1)

T # 9@ (Think about drugs): FT sax St g3
£7 a1 = F FA S fordr BF - i O g 7@ & F9
Fars off &t ?

EER FY A9TEAT (Consider trauma): FT =1fth aRE
T & qAA gAT T 7

HFHOT & el 3t AT w9 (Look for signs of infection):
AT AR/AET T F ATH-ITE ATl L@ |

We¥ & "l #t A w9 (Look around for signs of
poison):- el & et atae STaT A1 & Flew & gar
S |

AATSATI TR H1 @91 (Consider the possibility of
psuchological trauma): #T &t & FE FAEAATE
fawe ar 7&i 2 |

TiE &1 dWrEAT - fasasy gt @t & forg |
aa e sge ffFar it |

i+ (Shock) (Fig 3)

TR # SeAfersd Jamel a8 SaT € ar =€ 99 HH & A9r € |
TEH g F HARO H FHT AT AT & AT AT F G W F
AEAYUl WRT # =TT AT S F Afew | 3| w e gw
TR & aTedl RE & =Y 6T ST HiY g ST 9
AT 31T Jwer 9% ot 3 & Arey |

Fig 3

FIN110313

Irew ua fafemtor : ke (NSQF &R 5) = srwrm 1.1.03 & qwifa Rrgia 13



Sareq ua fafemior (Production & Manufacturing)

fev (Fitter) - geam

s 1.1.04 3 =t Reia

FEIMT & F =3 vEwEE 7q Wew (Guidelines for good shop floor maintenance)

SEAW T IS F A § A fAwAfertad w1 FA AT S

o FHE AT G F TG F EEAGT B AT T
* 5S FT I TATT
* 5S & ®EE T

FE T F F T@I@E F T (Benefits of a shop floor
maintenance)

FTHITAT FI % T TALETT & FAEET SHATA HIS (AFTHT
g

*  IUTEHAT H X

o TATAH & H qAHAT § IR

o T TETAE HT A WIAT, T FE el T&T & IASH! SRS
FIAT A AT AT T & G

o o IR F FAAAT
o fomtor gfehar § emruert =1 =T

o HE TWT UX AT ForaE FEAUTSAT B F FALEH B I
SEET FEAWRT & FaaA! § qerEar af o1 a% |

o T TAT VR IR =3 gfeurd & &0 0 & 9d

o HY W W B GrHSwT T =T A g awT-aneet
& Ye # T A I & T § g |

5S F s (58 concept)

T * AT AT TS F [0 5S TFH JTqr 1 F1 JoTredt 2 |
AT H T S E -

Seiri (SORT),

Seiton (SET)

Seiso (SHINE)

Seiketsu (STANDARDIZE)

Shitsuke (SUSTAIN)

a b WO N =

7% gAT IWidr & % Ff & ©" & FTH STHAT qT°qT THETA
M & FG FARIT FLAT AT TI6 ATARET FF TS, AT,
R AT AT HT TELETE FEAT AT 78 FH F (AT a2
@ |

5S =1 =% (5S Wheel) (Fig 1)

5S v % w9 (The Benefits of the 5s system)
o IR H FErALl

o TUEET # Fer

o AW H FHHT

Fig 1

SET

KEEP NEEDED ITEMS
IN THE CORRECT PLACE

CLEARLY DISTINGUISH
NEEDED ITEMS FROM

UNNEEDED AND ELIMINATE
THE LATTER.

TO ALLOW FOR EASY AND
IMMEDIATE RETRIEVAL.

MAINTAIN
ESTABLISHED
PROCEDURES

THE METHOD BY WICH
"SORT," " STRAIGHTEN" AND
"SHINE" ARE MADE HABITUAL.

KEEP THE WORKPLACE
NEAT AND CLEAN.

STANDARDIZE

58 WHEEL

FIN110411

g Faen w1 7gd (Importance of housekeeping)

SgA @ W S F A # A fwAforfad & FA A 2

o TE FTEAT A MHA W F} A
o TE N S TR FIAS TATH FT AT SART & et E |

g a7 (Housekeeping)

HTH & AR | a8 o 1@+ & ford &1 S arelt fAwforfaa
wfafafemt |

14

1 g&W % & F 7w (Cleaning of shop floor) : %TE
AR G & FTHE & b @ AR TAfed arh w2 |

2 #sfi %t @%E (Cleaning of Machines) : #sfiat a7
TS ALE ATE L@ g gHeAT™ & Sl ¢ |



3 fmm e Rama #t T%a™ (Prevention of Leakage
and spillage) : Ta TE & FEEAT & wiT Ft IF
AT |

4 %k ® fuerT (Disposal of Scrap) - @it B, @I,
@ & (AIeT FAT|

5 (Tools Storage) - A9y ¥, AR T+ & =& |

6 WY FIA F WA (Storage Spaces) : T & fordl &I
ST &7 A FX | WG & A |’ wg g J S

7 urzfert faf¥r (Piling Methods) - @e® | w3t it Sare
TH| AT GHE FATE 9% AT @ |
8 @mft ® e (Material handling) : 9%e =t AT

AR 9 & AGATY Hih(orded, FredAY & ITANT HIAT|
SN | (=57 THM & B H1 oA (6T S1av & |

IANT | = gHEE F E F qrerw B s #1 (Good

shop floor practices followed in industry)
TSI gEE & F A gfkar & guR & o s Arsee
& aRa #T @ &1
aoft srfaent &1 fafamtor, sfafafesy effs @ fear smar
gl
ST qUF ATE HT ITANT FATICIET FT = &L A a1 © |

AR At &1 e urEar A & e & geead
FA & forx foperm trar 21

IATE & foerar & #9 F & o ShfaafRar g samee
wfekamett &Y FASTT aATE AT 2 |

THA & T AT IEEA ATZAT BT FAMAT FIA F foIg
AT T ITANT T Srar &1

IS ATEAT SN gEHAET § 5 T@fa &7 ITART fFhar e
gl

STt F FaETHE gear @ (OSH) ®ee & aryg gl
SfFea w¢ wivrfea frar strar €1

St & g For F fawreer § gferem G st 2|
A % TEETd # ford Wil Y Suseer F for faes
e |

TeEE HT HHRT & TA FAHT ok wedr &1

afiam & ge AT F garaw TqE F AN FA F forg
feifora fomm sar €1

& "ren w1 fuew (Disposal of waste material)

IqAVA : 3 U & A A oA faforfaa wRF w A e

* SFW AN T JE TAqT0

o FTATIMET § FHX AR HT FH T4
o %R N Fit Foew & T 8F FamET

* SHW ATEN FT JAT FIA F @ A0 Fie
o IHR AEEN B FHeEE F q @ |

IFR AR (Waste material)

St ? arft &7 o @ St arnft I & ey € - 99
& Srefat &, foel & el & |

IFR AR A T (List of waste material) (Fig 1)

AL ATAAT S - FelrhfeT Fotve TR

A FAL S FATFgHh, AT AT
FH Tt & e F a8+ (Methods of waste disposal)
(Fig 2)
fam=femt (Recycling)
7T A # e w1 q98 =T WX ¥ a § | I8
Hewm 7€ & A AT JE AW & F qFd & | AT AT

OIL, CHEMICAL & SOLVENT

COTTON WASTE

FIN110421

METAL CHIPS

ELECTRICAL WAST

Sarew dq fafemior : ffew (NSQF @R 5) = 3rarm 1.1.04 & gt Rrgia
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Fig 2

| WASTE MINIMISATION

[ RE USE |

| RECYCLE/COMPOST |

MOST SUSTAINABLE

ENERGY RECOVERY
LEAST SUSTAINABLE
DISPOSAL

FIN110422

METHOD OF WASTE DISPOSAL

RATSFRT Hd © a1 T SAATIF Foll AT HETLT T a=re
FT T ¢ forad qguer § it st |

FHifE (Composting)

T TF THAF ada & Oad FE gas a5 eae T8t
gtar | @l e #1 57 faeft & arnh & wes Fes 7
oo f&ar Star & o =T @re & w9 | S & gwar |

a=fhew (Landfills)

zq et & U ST e 9¥ S FT EiewY SEY At arE
WY & AT 2 |

FHE AT F ST 397 (Burning the waste material)

af s RemfFr 98 &% aa & ar dasfher &t wfd #=
&7 I we A€ & aF AT 9T g H I FAL B SAAT Tobet
g | Fox ® FF amue ¥ FEfa & & st See
AT TG I T F TF FAX F GH HA 3 T TG & |

FFR gl F faem F @ (Advantage of waste

disposal):

o FETEAT faga arE @I

o @YY T T8I Biar

o TR gerar # g

o ATAEI | WiAdel THIT & FHHI

W& (Incineration) (Fig.3)

TE FT-FAL F AATH & FiwaT & fored 7% sreeania 7@, g1
AT FT &% &7 H qfRafdd &f ST & T8 FAT A7fe 1 e
# I FIAT & TE AT & AT 90% FH FT 3aT & FHI-
FHT 3T ITAN fagd wraw e FeA # Y e S @)

Flg 3 Flugu?as

Burner
Qil/NG

/ Combustion
/ Air Inlet

—a—— Grate

Ash
F‘i
Door

S e v s

0O0OO0O00OES

INCINERATION PROCESS

FIN110423

g: STARH F@T (Waste compaction)

AT qeTd S e | wrfeas &1 Siaat &t U TATH IR
I IUATHT SATAT SATAT & | §8 (a7 § 0 H Ao vl
BT & | 1 309 ST TRaes Ug TEXEd § HeA1E mer 2 |

FA F qled & {7 FIIT FT FAX HE (Colour code for

bins for waste segregation given in Table-1)

e -1

£ FAY FT AT FAL FS
1 FTTH =

2 AT e

3 oTg AT

4 T U

5 Gra-qTaEAT FTAT
6 a= T

16 T da fafemtor : ke (NSQF &R 5) = 3o 1.1.04 & qwitea Rgia



Sareq ua fafemior (Production & Manufacturing)

fev (Fitter) - geam

v E 1.1.05 3 wta i

AT e diew aun geean (Occupational health and safety)

IEAW 3 IS F o § o fwAfortad w1 FA AT S
o g H aReIivE FIAT

o FTIATRF WIRA AT LT F AL H T

o FTIATRF A AT GI&AT 1 ATITIHAT HY AT FIAT

o ATTHTAEF FFaAT HT JUH FIAT

o ATTHTAF TN FT HATEAT FIAT

o FATTHTAF T F HiAA AAFRY |

e (Safety)
LT F AdAd @AAdT AAAT GI&AT, AL, AGH, FAY,
gHeAT, LT AT AT § q99 FEAT @

FTTATF @A a1 gean (Occupational Health and
Safety)

o FTHATRIF @RS AT G UF WEAYw e & | TE
TS Y THTES AT | TF ot & F € |

o T UF FHeAT Yeh ArAid TRaw gEfvad #xar g |

o T 3T AT AEHfE @t aRatRe dew, wHANET,
d@TyEy®, gfaaRl O F qEE dX gEY el ot o
THTA U AT aTarae & Iaar L&l Fal ¢ |

o IE FE A G GHEH TR WA § A° TAATAF Aef,
FEATE (AT stfE) @re s, arsfas @ i
AT AR, FHET R @ wifas fawme anfe |

IR TTRT quT I *t razaswar (Need of
occupational health and safety)

o FHEAT & @A S Afaefier FE & forg @ i geer
e e € |

o FAAI HaH THAEHRRAT § I8 3aaT & a7 © {6 geear
T ATAE ATATERO F GAfoad A1 & |

o FHATRAT F FLAT AT FA T @ AW AT AT
atfer & STIaT HHAT GATHT FAT THIA |

o FHATRAT & AT HF TeATed F | |

o sguferfd & 7w H |

o AT F agW # |

o F gt gHeAT HiY SR #Y GWEAT B FH FA A
o IATEH TETAT H IO F gl AT AT HAT FA | |

TEATT (SArEnfir) @ a7 (Occupational (Industrial)
Hygiene))

o A @ ffFW § qEgee, wee, geE S
FEIT I Ga¥ I =07 (A7) FEEr d@t (A1) a9
AT |

s 7% I AT & AT IE AT & FHEA 7 |

o o ST, srEwET Y go, senfa sEiEar adhe &
e gidr & |

qaigAT™ (T291) (Anticipation (identification)) : Te=
Fr fafer wa<t oY S99 @ W g & g9 € |

AT (WF) (Recognition (Acceptance)) : famRa @a<t
& UAROT &7 @Fia |

Hiwa (AT R qeAtw) (Evaluation (Measurement
& Assessment)): STHII FIRT @A T ITUET AT HTIT HEAT,
AT A &7 (ALpeTor, At 6 et e v oar 5 A ar
T R T maY w9 AT afie @ e R o A |

Ta¥ & FEw W Fafea #9 (Control of work place

Hazards)

GLATHS ITHL HT T4, frear, gfear qar Rre anfe &t
qTIe # F¥d € |
FTIATF FREH raar @a¥ (Occupational Hazards)

ea ar aRkferfa safe & ot & dvrE s a1 s
FEIfRT & TeAT, FEAE T TedT a1 399 fHed Jad w1 |

FEATF @ gadt & TwR (Types of occupational
health hazards)

o IHIRE Taww
o HHFA GAT
o WIRF - fasw d@adt @awr
17



LEZEETRCT

AL T

LEICEIRERCR

S FEAT Gl G

TrAR® @aT (Physical Hazards)
MY

T qAT 3T

EIEENE]

NESHEEEIEEIE )

Rl

#fiwer @awT (Chemical Hazards)

o featendt
shafesm dseft @awr (Biological Hazards)

o T IR

TR* famm et @awr (Physiological)
RERLIEIE!

o

AT

ERIN

TFEE

FAtaTE @at (Psychological)

e sgi

ECRIE]

— AT gHEET
— T IefreT
#*fwet @a<r (Mechanical)
[ERIERE RG]

SRTERT AT &

AT IJTHI AT AT

=TT Iur AT g el
FaAfRwer @aw (Electrical)
SfT AT BT

aIe afdhe g

GlEEICIN

GaAT AR

TS AT BT AT

W F&IaT Haelt @aer (Ergonomic)
A7 fvefeRt qadi® @eE gmr
HINT T AATIE TAd BT
festg e g
BTSHSBIIT @ BT
TAd T AT

I TER T
e forw Sy, UE geenr AT § |

Iarew dq fafemior : ffew (NSQF @R 5) = 3™ 1.1.05 & gt Rraia




Iareq ua fafewior (Production & Manufacturing)

frex (Fitter) - geam

s 1.1.06 ¥ g=E R

gean few (Safety Sign)

IR @ T IS F A | A fwaforfad &1 FA A 2w

o § TR F e feA & gl wm |
o ATF UT AHAT T qUA ®IA A

« Faforsr e et & T e qo ade Rt w1 aviw A |

o TIHT & FROMW H1 AT T4 A |

I T § AT 37 & AT & T O | ATeed @
FAdr A | 8T WHR & Tt FT TIH 247 L&A ST & |

agw At & T

srfeamet

AU T ST gEATE

st fgw (Mandatory sign) (Fig 1)

srfeamet AT #7 Ieetae U & FXW a9 TFHAT & | IITETT F
forg wfad, T afond, dvar, fder, offr 78 siffart faea
g |

Fig 1

STOP

GIVE WAY

Fig 2

(4

UNGUARED

L

GUARDED

FIN110612

PEDESTRIAN CROSSING SCHOOL

FIN110613

PETROL PUMP

ADVANCE DIRECTION SIGN

ATH! 9 3ifFHa @z (Marking lines on road) (Fig 4)

e TS Tt TAT, ATEHI AT Y U5l TeAqaTel
& fAder ar Jaradr &7 F forw 2t € |

ATH & A Uehel SIAT faafved amga mieat & #19 F31 &
forg gt € efie fargaTeft s mfeat & smava & av %
AT F & g g € |

ST ST el AT Y HIRRT % 916 o ar 39 iy T

OVERTAKING PROHIBITED § STFAT 2hAT a-r%q Fﬂﬁ Fﬁ—"T EJSECRY a‘ l
Jaraet fags (Cautionary signs) (Fig 2) Fig 4
ST At e f gesTe aia & i wa et S -
e dea-anfe, arEfEa qart, ag-antat Y MEr ATt _____
T -ET

ga«Te® tagA (Information signs) (Fig 3)

AT foga warat e ot afeat aved arast & forg few
ATHETIF 81 & |

FIN110614

KEEPING LEFT

-
©o



o Yoo AT & FRT & AE-a WEY 3 T F |
gferw fgs (Police signals)

8 & o1 & TR F qa & forg Fig 5 (1)

AT & T W& ML & WA % forg | Fig 5 (2)

AW AR TS § UF AT ARATAT A(LAT FT A & forg |
Fig 5 (3)

AT ST & T T2 AT SAF Il S GEAT 18T 81 I Aot
¥ fro| Fig 5 (4)

gAY 3T & AT T2 ATATATA it WHAT AT(R aATAT AT HT ATATAA
et o ge &% | Fig 5 (5)

¥ &7 o & FfT TEr JT% & At oTT S @ @ | Ffe et
qTH AT qT YSAT & Al T ATFET a¥d S w1 FY @ G
arfat & Twar & § | Fig 6 (3)

T &7 Y & &9 A1ET 9¥ & R0 | 37T I ¢ T S qohel
& Ife T O A1 w1 e % J1e FETE 3qT @ AT gaq A E
& &% armae s @Wa T & | Fig 6 (4)

Y A o @ fF o v die § fRwr fRer # &1 @ € |
Te AT ad ff FY TFd & o 3T Hig WY A oTor & &t |

IgeT AT - ®E T FX Fig 6 (6)
gt Aty - w1 # | Fig 6 (7)

Fig 5

POLICE SIGNALS

Fig 6

WHITE

WHITE

AMBER

WHITE FLASHING

WHITE

©

FIN110616

&GREEN @AMBER @ RED

FIN110615

AT ST & T T AT F AW GAT AT I AT F 3w
FATATATT & UH F I JET T g+ a1 | Fig 5 (6)

X AT H AFAarelt sarat === | Fig 5 (7)
At o @ sreara mfsAt & fog /e | Fig 5 (8)
It o & sraretr misat & forg M@ | Fig 5 (9)
A & ATt feat & forg /@ Fig 5 (10)
T @rge e (Traffic light signals)

AT T e T’ & | AT % T I &1T AT & 1 sy |
Fig6 (1)

AT AT T &7 o WY & &9 o d% 47 feQrs 7 & ot 7
¢ 3T 9ot Tl | Fig 6 (2)

T A8 G AT ATEE FAW FY L& & at o & &9 oA 1%
b i afg Twar are & S At o afed | Fig 6 (8)

WY ATEE R & &1 o & & ameamn & ary om afey |
Fig 6 (9)

TFHY & HT (Collision causes)
A TeF TFHY F ITEET BN &

- g%

- AT #iX

S IEED

Fig 7 2o % HTXIT &7 T STAT JTAT & | MY T qa
T T A GEATIO FTAT & FAAT ATRY ML FeAT HT
AT Gage #1987 781 © | (Fig 8)

20 Iareq ta fafemtor : fFeT (NSQF w 5) - 3 1.1.06 & Tw=ifa Rrgia



Fig 7

N\
XX\
)

O/
%
5

%
%
5

A
%%

S
.
S0
SR8
SRR
SRS
R

SR8
LR
20555

%

1. VEHICLE DEFECTS
2. ROAD DEFECTS
3. PHYSICAL DEFECTS OF DRIVER

4. LACK OF SKILL OF DRIVER
5. LACK OF KNOWLEDGE
6. WRONG ATTITUDES

FIN110617

COLLISION CAUSES

FIN110618

e ™ (Safety practice)

IqAVA : 3 U & A« A oA faforfaa wRF w A e

o FEHEAT FAT EAT & ATLRUTG: FLOT FATAT
* IR Aiferd THR F gean et w1 JFfdww wwam)

e (Safety)

g B &7 FE®T, Jie A7 Gadr & gedr AT JEH q
g |

I (Responsibilities)

GIAT F &1 2T ST T HTH THHAT A AT Foraat 0% a8 A
& TS MY AT FEAT gLt @ | FEAgE Feent ST 3uw
FHATY I &1 g8% ford uF IaeaTiie giar 2|

feier #1 SaetRe (Employer’s responsibilities)

T TATH ST H15 ATDBIF SATATAT AT ST F1F AT % TFveqor
T ST AT FHAT FT @ § HAT AT §, TAT SA(Hrat
& fALeTo T TERETE § FeAT © 98 a, FE e @ geaT
H wrfia &t &1

it # @ T Suween, & afkferfeet ) mEenh w6t |
T FIATT ATed & 3T IR (97 T Tireror % for aamft
It gnm|

FHRATAT * ISR (Employee’s responsibilities)

IUHOT AT g fafer, Frd e A fafer gfeveror & oo aur
LT & o AT FFER T STULETAE FHT &1 ST

AT FT S i G aaT & ford sraafE qe s
TR agd T fohar ST 9% @eq iR T8 {3 e et qur 39et
FEY I TS AT AW FT ITLEIAE AT T & | AT 39
SR &t AT & q&l @1 =ried |

FH = W =@ wiw afEar (Rules and procedure at
work)

AT FEATAER FT FEAr Jfed g S° Al e oiw

aRferfoet # affod war @ st s @t g a e S
& 13 forfeaa &t asa € e s v sfae e s e #ar
g AT FEEE § geAEr F @ @il

F TH HT TAVTF TR T ITer , Iufera gfwam, smama
FTAM T Ifaafera &7 98 989 aur #% o= faur et
T FHA € | 37 TH % (0 FRGLAT A 384907 § 9Hier g
€ gafed & smavas 2|

geen e (Safety signs)

foreft fmtor wrer o & & o st |w st fafser ye e &
fore g 39 | T & $o & TR e SeTeeud uF g
o Aoy fore s it ue &t asdar @ qed ¥t T 3| =l
I 31 AT 31 I I &1 347 o u¥ (R 2 | 7w mwnfaa
gAY & ford e #YA @ oY 3% 9MeET q8T FeAT AR |

ga fore #t = At 0wt § @ 9w 21 g ww_e
ATHTT FAT TT F & AT & | F+H 78 Faer UF Tt &7 a9 ©
o= foee, oteatY erwar o afed & @@d & 9iX 3 i geaaT
TS FA § S EHAE B GATISF HAT8 STUAT b T gIfra
FTET A |

foret #t =R wifes SfEt e s e
o fremers faee (Fig 1 & Fig 5)

o smaw fee (Fig 2 & Fig 6)

o areT fee (Fig 3 & Fig 7)

» g o (Fig 4)

Ire ua fafemtor : e (NSQF &R 5) = srwrm 1.1.06 & awifea Rrgia 21



feemeres Rz (Prohibition signs)
Fig 1

wFR gEr
Ll 4 7B qH
Fran fgw

o T A A v

EEiE I v L ICREL Bl

e R (Prohibition signs)

SMOKING AND NAKED
FLAMES PROHIBITED

DO NOT EXTINGUISH
WITH WATER

PEDESTRIANS
PROHIBITED

FIN110625

sfva e (Mandatory signs)

st R (Mandatory signs)
Fig 2

AN JEER

L Trell g o
& fagA

ad FIT FIAT ATRY IACAT 2

TEATETH B

Jarat =g (Warning signs)

Fig 3 gl B
T T qET AR T
afga fiet 7o JH

f Y JYET 9T, T

cale

DANGER
415V

Fig 6

©©

WEAR HEAD
PROTECTION

WEAR EYE
PROTECTION

WEAR HEARING
PROTECTION

WEAR FOOT
PROTECTION

WEAR HAND WEAR
PROTECTION RESPIRATOR

g & (Information signs)

Fig 4
'S WFA  THR SIET ATHATH

& W TS i W q%
o

ot AT AR A FEAT
Teifa war @

IR Tt Rt F

WEAR SAFETY USE ADJUSTABLE WASH HAND
HARNESS/BELT GUARD g
g
MANDATORY SIGNS z
z
Jarasit e (Warning signs)
Fig7
RISK OF FIRE RISK OF ELECTRIC TOXIC HAZARD
SHOCK
4,4 -
a
CORROSIVE RISK OF IONIZING LASER BEAM
SUBSTANCES RADIATION
@ /.\
RISK OF OVERHEAD GENERAL WARNING
EXPLOSION (FIXED) HAZARD RISK OF DANGER
~
OVERHEAD LOAD FRAGILE ROOF FORK LIFT TRUCK 8
WARNING SIGNS z
z

22 Iareq ta fafemtor : fFeT (NSQF w 5) - 3 1.1.06 & Tw=ifa Rrgia




JI= Fean & ford we= (Question about your safety)

FAT AT G&T & Wl & T & | S AT FREA F FAT
FAE ?

FIAT ATT IT GLEAT FILAT % AT TRATE & A AT &g
& AL ad € ?

MY ST &F % 8 3197 HTH %I & & ford oo & @av &
STl % o SO ST AL AT ST ?

e, AL AT IUHIT AT AT AT § gRId Fd & ?

FIT T A © o I 7 LA ©T § ITANT FIAT 8 AR
3 getea ferfa & v € 2

FAT AT AT TE GLEATHE FIS Tead & AT FT AT a9
ATaYIF LT ITHLW YI 6 T & 2

FIT SATTHN JTANT T AT ATAT ATAAT & ¢ 7 T A1a90H
AT A1 07 fF ™ © ?

FIT ST GRIAT a0 & STIAT F1 FA & ford wivraror =i
e e e € 2

FTaRT ® et - faea fwear, sonet fweer @t smr (Response to emergencies -

Power failure, System failure & Fire)

I @ T IS & A | o fAwAforfed w1 FA A B

o FTITAEHTE faga farweaT & Feor
o TUTTEAT farera & HTeo
o AT | FIAT TAT JIA FT AW ATl FRATET |

1 o faga fawadr 8 ar gid Aaasee Saeel |0
FAT ATey g == #t faga few & w1 e
STfieRar & & far o @@ | e @ @sEar & UPS
TAT FIASIEES FHAT (cryogenic compressor) &r
= T@T AT qhT 2 |

A IEE A Y ATY

g s &= #t dEE T IEH AT G
q SATIAHCA (A #F AT g6 § a3 a7 912y |

$ee afed & 3EAT AR fF 98 gar & av &% 2| ara
F Gt 3T AT |

7% @ =Ry % qor a@e faw o (I@) € aun
SWRex o (Off) ferfa #|

wrex fEwg & S\eT #®t FaW arr e & e
fea@eT 3T =rfey fomd €9 qia =1 &t S|

o & Fo fide a% T g a7 =Ry

asft It S ;g9 (Pressure), @@ (Tempera-

ture), aie (voltage) @t g (Frequency) &t Str=
FT AT ATRY |

“Ac Line” @41 “Ready” &<t a<it ®t ATAT aTel 99T &
St oA =Ry

2 9ot fawear

- 3 gt § #1E 9 (bug) AT ATIARE (Virus) ATEHAT
FIAT & At ToTel faswerar & fRrfa dar 87 Sy 21

- 9 9@ TER & 3 (Bug) fF=fafaa @
1 s@feFT v (Assasin bug)

2 dTgefE T 3w (Lightening bug)

3 & & (Brain bug)

Aferew AwRT & forw “System Failure” g &t #gm@@T
&Y ST AT 2

3 o faderar
ST ATTH 9o § AT AT o S¢ v
1 9ad F gId GTell F & qTEY & AT T A1 |
2 amE T Al
3 T FAW AT qAT I gahl Hi AT & |
4 fore &1 TIT 7 #w
5

e 7 7= |

et #@t wewRt 991 (Reporting emergency)

IqAVA : 3 U & A« A oA faforfaa wRF w A e

* ATATATHTA I ATFHRT H THATT

o JTATAHTATT JATT F FIRT AR I HT qHT €@ qU0 |
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ATITEHT 3 JAwRT (Report an emergency)

faeft oft sTTITAsTe 7 S 397 UF agd o A9 av Fr
AT & T d% F1 ATAHA AT & g7 amafas €7 |7
ST T ST | gefenT atet wrfy 9¥ uF @eH & wfd g @
g% e e wFEfa @ s o & St § S
oot e & oY ' @ew & RafEardr &) o frfy aw
HeF oAt | AfGFAY I & q_l & I[OwAT g Hig
=rfes fauadt oo #t Aeg | aftwfod J€r g Jrear| e
aoe § AT STAR gawed e ot geedr v &t aF |
FHSATE et € | Trafis ITAR I a1t F % THW F HF UF
AT FIA A AT FAET IS4l B |1HE | arE & i &b
e e a9 g F GAAT 39T, TEA H JAT FATET
7 a¥ft F uF G by e | Wi Wi 0 STaTaeTen
AT | 9gd &f "eg MY gid ¢ | - fRrfy @ amer s &
fore Fo o fder fig w2

ferfa &t f3TsraT &7 stisher AT | STITaaRTer et &t STt
3 & geor g% fAfvad &2 owt anfev & fRafy 9 € @i 2
afy o7 Je wegw X fArfq & flt o o &7 |aw @ afe
wIfT d5 eTfAses & af g¥d STITasTe T arst &1 FIF HLAT
=R |

o AT AMG STRT &I SATAHLT 3T & ar & JAT AT o AT
AT g AT IS o & qel SOTE el 9% ¢ | AT FE
ZIfF I A9 dF A & AT & T ATIAT &1 ar Iaal
Sy o A & e =Ryl

o gfe et & Sfaw & forg @ay & frfecar day amadsei=
ferfa & at & s 3 =nfey & mear ¥4 wfed g8
TAT 9 Afh 8 780 feur wr 2|

AR |13 1 w11 w21 (Call emergency service)

ST No:100 Ifera @& s 108 Trete & forg s
faam strar 21

HYR BN HT AERT 397 (Report your location)

ATaTAETeN fRrfa § 7ee qgAT aTeT g9 e STIe &I A
TEATE ST 8% AT AL AT F1 TaT A7 ARTY | 3R 78 9
T AFRT TET & AT T 9 fof ey & =nfeu|
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Sareq da fafewior (Production & Manufacturing)

fvex (Fitter) - geam

v 1.1.07 & wwitaa R=ia

fowrett & @ aiay feere (Circuit breaker) & wwt aut sttt "=t geaw (Operation of
electrical mains/ Circuit breakers and electrical safety)

I @ T UG & A | o fAwAforfead w1 FA A B

o faoret & qram/aRuy s & ® 0 ®° 9= )
o fooTelt wety gYa F Aewdr |

fawrett @eelt geaw (Electrical safety)
forr@ #1 te= (Electric shock)

Ife v =rfer fAstelt &7 a & g9 | 7 Sar & | 97 69 F:ig
forgare #1 s At fFe @ At fastelt @1 #ie Ius Wi H
SaTfed & SO | S| #t AT T FE TATE HT qTAAT FS
auy % forg oft 7T ¥ @har | TO9 IHF T F AT g AT "ied
gl € I8 faga #1 Fedr & T § AT AT € FF W TS
farge 1 sreet =fte & Fo ot & forg aga & erfasre arfad
AT & | T FF a¥ A A S A6 ST qhdt 2

faga & sies & dfgar o AT Fdr 9

— Ffth & WX A & oA aTed FE F @ |

— = & IR | JaTRd &I ATl FIE & qAF @Aty |
Al F¥e dF GHT qF AT FeHT UF FOT & T ¢ |
IUYITH HILH & FATAT AGH Y THIRAT F THIET FLAATS
AT FIF € -

— FEH Hed AT AT & 37|

—  SaTE wew @i R

— et & frfer (vfre dar ga) |

— faga & aies &1 A

— 9B g A H a9 & U7 STAT WA o A 5= ferfa |
e % 1es & wwa (Effects of electric shock)

afe faga #1 Aew F7 dicest @2 (40V & FH) & &F af &
gerTee |t wegw et | aewg 7€ saat W fdt sfes &t sromn
T @I & forg w8 | e & 7w e wwar & qar
|te FT T & a2 |

afts s @Y g & AafiEt fge ady & oo T8 F¢
AT | a8 JSTI & aFaT & | gAAT aste § o Y wiora ey
forge awdl &1 s % %% a uraw o & a@dr 2|

TF FATUF T & dlees F HASH ol ¢ A L ATHT
fiar & | @ ok agd € a9 a¢ FT geA™ET g 81 3T FE
TR ST I A€ T & a8 9 | v 2 | T8 TF "Jas i
gl

forRg T rewT @uF ATt B A TS H FAT o q@FAT 2|
forge =1 e o @ fRufa § & S et #EfaTEr (Action

to be taken in case of an electric shock)

Y fORIA & Fes & gwifad =t ®4 off 9% 996 |7 © ar

qad Teot 39 U &t gerr arev | Ses o e 7 & Gf

FT A FX |

— fasrelt ar fag & &= &t 48 FXE U T 9T e
(insulation) SEAHTA F¥h I ATTh T (YA TIF & &I T
=

SPCI

g1 fag[d o1 & SR AT g9Tea &fe & @ g9y |
FoT| e @S F A ST AT &7 Al AUA B IX gl
FIST AT FRTS H AYEAT |

SPCI

39 fa[d @ &1 gemT SifF fHel Y ITHIT & A0 & aAv
g | gah forg aet ax=t oft arem Sueer &t e #ie yarfea
qT & A% | S AFST 1 ST TR g9 AfE F Fie & aoe
F3 AT gaAT FIST ae€ Al golr @A PVC Tube gafz |
AT 2TTH HT STAAT AT/ ITHIT hl YheTh< AT GIFHL W9 &
& |

SPCI

et AT St Fr R A el A o et e v
ST R R A SR T T affe el o frg
FAGF & GIT FIAT q919 F3d g¢ faga & a9 & gem|
TH% forg ar at =fte it T aR/ITHRL F qHARE AT
GrEHY AT HLAT |

I AR S T sraters® ®1 v w& fen gan &

Al G A H A ST W OAS AT ATRY ;T
I Y TreF w1 P & "= gl

TR Fed & e arfe St swre (el @ ar =a) @ & m
FY TET & A ITYH I FA gU 39 e & Fa=n & e
FIAT AMRY| FgaT T8 gAfead a1 =rfey f& a8 gefea

@ 9¥ fiv)
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e 1es & e ke # 73 9 am@r SR (Treatment
to be given for the victim of electric shock)

g g s ) fmr @ifw # s 8t wwar © few |
STATET 9 AT &7 g A€ "wa © fF 3Har oo wedl &7 | 9T g
I F A% FH, FS-[HelT] Ied ALed Tl gRI &F AT
TfRY| SideT & #AIE & 39 AMH & @ IR fFaamr
arfeu|

R R @ e & e W a9 § 9819 & T & W
SHE! A T @I & At {4 qrrfisd ITE & /e

— TS, BT T FAT & FUST H AT FHL 34T ATRY
— fr =it # @rer aw & e & war =fku)

— 3% A A G T 7o G AT TEGAT A11=T | 3 F gy
ST € & 7% FAE 9T Y & at 3% FREm e A7 =Anfey
atfe Sas e #r gewT dedT & 9+ |

—  FHCATIRT @Ah F T q9T LA 1% S T T@AT =11ey |
— S F forg st gar =fen |

T SEW A B GE F g F ot T 30 =)

TF IS Ak H FHAT TG BreAT AR |

uF At e e &1 e @ @ sER Sem @
IAE | AT AE | IW Fod F A R OAAHE
STER 31 F T SHF AW oA« FT qGHAT B BT
FIAT ALY i AT QAT qETHET & | @ T |

Fig 1

INJURED PARTS

FIN110711

Fig 2
DIRECTION OF
PRESSURE

FIN110712

Fig 3

FIN110713

AR AATYF Twh ST A 9T A a1 TR

fasTelt & e T aote & Jom #1 Rty a7 3T gl € levy
Y T T ST [RET ST 747 &F at STl Ht a7% I F 9%
FIAT AMRY AAAT ATE FHOETS AT TTF FHIST HT TEEAT T T
ST @FAT &1 78 ST e =FfE # g & Ted Jml g@E
AR &g o7 ST @& 7d 7| AT AW & IT=E & forg
SlFe % I8 Al

R UF T & I AYE § THEATT 8 TET & TEHT FATS 1
AT SR[Elt & At 38 WHIRAT & 4T =A1fRT T gRa Side? &
HEFAT oAl F1fev| 37 W gea wrafas ffeear sarr &
oo A g & ke &1 9o FAT ARy ;

— WO & A & AT

— W 9T &Yl Ik STEHT AT ] T % T F FAT ISET
=1y, frr &= Fig 1.

Fig 2. @@ ¥ fawm@my v af¥ee e & qiAt {1l & g 341

TfRT ¥ & a9 d L&A1 AU A deh THESTT &6 7 A1 |

afe IgA AT WL T § FF G Al [HeT=Tes &5 qur
T "l #1 9T (Pad) ST 9¥ TEHT IF IT Tl Aty AT
=12 | Fig 3.

AT S U & ATAAT & Sk deTeT aret IUHeor 9 e
T o ar o ferfa & 7899 F e & ST qiSHY gdd STl
IfeT aTfeh fewrl TR T LT ST T |

1 AT AfhATee F0T STt favIa srea | fifed arfw & forg
AIATE ST 2 | ey it 3 | ITgH JOITelt & S | e
& ATEAT | FATAT AT & | ATl =Af7h &1 faga % g & geamn
ST #F |

AT A T AATE F qg FA F (0 312 98 ¥ & awr
T\ 3 w1 & A9 R # den w1 e w |

2 HEd Afh F g Gl Toe gae &M 9 & S0
Trfeu|

3 = Atk & AT qUT ITH AT H 7@ o1 AT | TE
t d@eT =rfeT & afe smaws & (39 srera | aed aann
T ) |

Y FHw 7 =e, IE/dT W T AR W FOEW E@E_/
e o T i afean == =R |

4 gEeX & fou 99|

26 T ua fafemtor : ke (NSQF &R 5) = 3o 1.1.07 & qwitea Rigia



T(FRT & T IEAW qF AN F qTT H @A ARy

qAT I/ feAT & afean weg 3T AU

5 AU H @reT A9 arel &R ¥ TEAT A1 |

6 St =fte & e, T q9T o Ut S e a8 ™ '@
IAH &F a7 ATy |

IR FRAAHA B qga & AR 0 qUT @ /
FLAT AT | FOA F ITAW | I 21 & IHAT A
N GaT o 2 a1

Fhowt & =T S=-smame #1w s 92 st (Area of control of switches - operation on

emergency)

I @ T UG & A | o fwAforfad w1 FA AT B

° T ATUTA FHIA HT TR

o T FA H TR H FwAT Fl T5 F I HT ATAAHAT F T HIIT
o THEM, TN A ST 3T TH Fit @47 Ft fHuiRa w7 ¥ Al wv oo
o e AT Fi W gelt a2 Rt F anw iR & Rafa @1 adiwen, MCB siv am wie gt |

STITA T Uk AT AT & foreteh fordl g FHare! sasas®
| FRATAT S8 &I 7 UF GHT fRrf et & Gl © o fohet
=Ih (I oY & STTHT @ @l & @l &Afeh I &
g4 AT & =yt gt S @ ot ferfa 7 dfifed st #i afie
BT Tga & Fam % forr wuw i et sa ey %
F aF F AT 2 |

q ford FEATT & I I3 Afh F1 Sd a7 9 &
A T Foolt I &7 & fafHa w2t & stet arana & fifeq =t
2l

AT FTHITAT § THA AT LTI T (AT U G Foil
ZRT 81T & ¥ (Fig 1) % Sgar wrfwmen # fafs &= &

¥ et rfees Iwger Hfwrt & awdr 2|
Fig 1
SUB-MAIN DISTRIBUTION
SWITCH BOARD
MAIN AREA OF CONTROL —SHOP 4
SWITCH MACHINE LABORATORY
2 2 AREA OF CONTROL —SHOP 1
|_, WORKBENCH

AREA OF CONTROL —SHOP 2
WIRING CUBICLES

AREA OF CONTROL —SHOP 3
TABLE EXPERIMENTS

IuEr (= & &= # giAafead &3 & ford uF Iuger Fwir
F 7T Y A I HIRTHE &7 A0 qrert dat e ofee famgen
F @ret | afT T FE AL FA & a7 99 aeir Ji wiw g 8w
FT T ST it & ST & | UF % a8 Ay ST Fior
T AT HY AT Ik (AF=107 &1 it @ Y | TR e
& ¥ar o 7 Feit & fameor g & fafea #)

UF ITH HI(S T HIATAT H T Frotl ITHS Fiworat A faaeor
AT fAerer & &t qoi & o o w9 & fufRea &t (Fig 1)

FIN110721

Irew ua fafemtor : ke (NSQF &R 5) = srwrm 1.1.07 & qwifta Rrgia

afe UAT AL € A I G W | Al Af ITgE Fiwrat =
&= % fawer 7 gfafead 78 & at gor 3of #t &t a= Fe A
ST EhaT 2

(Fig 2) % STaTe a9 &1 a5 #¥ & ford e smaxfora giemat
F 2ftee =ftw MCBs #t Fteat &t 1= gahet a7 =1fed | STt
AT Fierat § GRTT Ft a8 T & ofF Froil H1 HIT TeheAal
1% (Fig 2 & Fig 3) |

Fig 2

STANDARD

ON POSITION

OFF POSITION

2 POLEOR
1 POLE + NEUTRAL

(a) IRON CLAD

SWITCH FUSE UNIT {b) MINIATURE CIRCUIT BREAKERS (MCBs)

FIN110722

Fig 3

.

SWITCH SHOWS 'OFF' SWITCH SHOWS 'ON'
CONDITION. KNOB IS CONDITION. KNOB IS
OUTSIDE IN THE BOTTOM OUTSIDE IN THE TOP SIDE.

SIDE.
FLUSH MOUNTING SWITCHES

ﬁ OFF 2
2 @ ON

SWITCH SHOWS 'OFF' SWITCH SHOWS 'ON'
CONDITION. KNOB IS IN CONDITION. KNOB IS IN
THE TOP SIDE. THE BOTTOM SIDE.

SURFACE MOUNTING SWITCHES

FIN110723

N
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AT T § oft sara fRrfy &t awdy @ sofed grem gfe @
Fferat & fAaer &7 & 999 51 & ger [[uger faavwr 9 W

$ft fafea # & | 9 % e &t T s ferfa & 9o
Feil & a8 FAT o 7

e st v gren few (Safety rules on electrical equipments)

SEAW 3 UG F A § oA fwAforad w1 #A A S

o gean et & aaA F o s
o AT fmwt ® g 9= FW AT SHET e w9 |

gean e (Safety rules)

geen foet it sawsar (Necessity of safety rules)
farefl T # G ANTEFAT UF AAvET HATEAT & | UF qGY
TAFINRET ® @9 GIiad FEFRT @WE FA F T
FAT AR | GRIAT FEFNT @HIT 789 o4, &9 3 T
F T FAT & | AGIAT @HT § FIT IAE AL FH ATH
fETd Fte AT G dF el & | geeArsit qur faga stramat &
T % ot gewdfem # A R W geen faget w7
AIATAT FHIAT A T IqH FE | SAH AGATAE HHe
2l

YT TR F GHlaw e faat &t @ieer, a8 T
AT ITHT AT FIAT AR | TeT A8 1 Ifireg Fwerad
ag TET A1y fF e uw Saw da% 1Y stes @ 87
(“Electricity is a good servant but a bad master”)
gean fomw (Safety rules)

* Fad sAfed ST AT & &f f[aga & A1 7 |

* FRUTAT F X H @@= AT o7 F IOH 90 H 7 |

o fargerr aftwet o #f 7 w1 | afd smaves € dt @Y F I,
TCTE & T & |

o farga afwert ax et Fed wHa At staar PVC Tfea efvee
THHH HT TANT & |

* FATIA ATAHI B T T Y|

* TR FHYA THT A AT AS T I AT § (Ao
FX | FHAT ofF Frolt T =T ATAT AT AT ATS o= AT
A 9 T 7@ % gq AN THS qFl ¢ |

o afXayr # Faer IfEa arlRar aet we s w2 | afe arfkar
Fq € a1 AR & I 9¥ 71E Stet S | afd erfRar sifd
a1 3HY TS T TR &het, ATUF T FaATE AGAT AT A=
& Sifew & sToar & e o7 & arfy @idr 2|

o RO Foit F a7 FIA & T9AE & WA H JAF AT
sfaefad #¥ |

* ST HT TaA AT A F Y SAATINA TITAT & TF § AT
T Ta & o faE ant &1 s= w7

* Hidhed @, AH JTATLAT AL ATEAT HT TAT HAA 376 IAH
T H B X & FX AR giAvad F3 % 37 W BIS (IS)) o
2| w0 & swid fafed swameet # & s &

ATAYIHAT T AT TE ¢ | et A erw & faga ot
1 FwHT oft faae 7 #2|

o reqTE AT & forw &+ off farga oo & famme T &1 |

* THST & FA A¥AT Al HE 0 @S e fagewT g
TR [ATEAT 6 AT ST T el 1 Ao e | TAH
FIT # I |3 IqH ST © [ ger =it F @i F TR
N gd FT 3 |

o form ther fa=or fieed sanfe w8 &6t #<q/a=mew & aug
@Y & FeE W @R &

* it Ft 3 qH W |

o FHIET F TANT THA, TETIAF & Fe (% ATl ol GEATA (e
q T & ford gear & o |

o 3= fargatt st @l O¥ FT FXA AT g9 GIAT e H
TIAT FX |

* YU I &% T HET IX FHY A9 S0 B T T | Siett qrat

FY FHIST STAT AT g5 T3 TeAHE HIET AT AT & 9
e rrar Fafdat ow F #rt T FW

o fOeft oft F=/3uEer &t s s fafyr w1 ke w2
& sETfor #1 |

* FacH AYAT SIRAT & T Aferat § & e FT & awst
vt & & fasret |

* g ST & FE FH St ATy | Et IS Heed awd ST
AT Hhe I F4|

* #aq 3 fo Atdhe A N & vy g o wmee & o
TR HY |

* g TRTAT T FE T 9T T TEH F JIF T 3 | I©
GO HLeTaT § T q4T Foll I I “AMEA 9€ IR A &
Tefia FX |

* 7= /= R & swaee & s98% T #7 |

* ST ATeF ATgH & qAEHT T H2 |

* I ITFT I A FT TART T FE

o HV dTe=/IqaRvlt AT duiR=l & ©ifas ateear &1 ffafia
FTI
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Saarew g fafewor (Production & Manufacturing)

frex (Fitter) - gram

s 1.1.08 ¥ gw=ftE R

T F qw - A www (Safety practice - fire extinguishers)

IqAVA : 3 U & A A oA faforfaa wRF w A e

o N T &% TNTT FT T FHEAT
o FTHIAT H AW T % HILIT TATAT

o T F TATH A FAAA TATINA TATTF RATA=T FT TOT HAT

o W ¥ TATE & forw A AT aTel T = UEfoama & SU™ &1 auiq &t |

i (Fire)

AT TGT F TAT T AT Fed & | F=TE T &I I qT
ATATE T HYHT 9T FAqT AT 9T F qnr F wor @9fy
TAT | & &1fq a7 T FT qhdt & | 78 =Afe F e ag=m
Tt & | aar & w9 g T A oY T AT & o AW
& T & forg asft Fforer At TR | Sta s % e & dr
AT & AT I AT FXA TAT AT B Gt I ATy FA
=Ry |

fa forfaa o & & @9 FRO Ft @gwET § S0 & T
Sod ¥eq % forg guferfar wear =nfRw | (Fig 1)

Fig 1

FIRE

FUEL

FIN110811

A (Fuel) : #1E off qersf, g9, 3 a1 A9 a9 Selm o IE
ARSI T 3= arT @ s |

ata (Heat) : #ig sft So+ fareft fAfeaa arawTe v StemT smeest
FEAT & | gg uRafdd #war & qoar o9 W)
AT #xar & | 3 T g7 ® S W &
S At F 9T IAT FNA & qd7 a8 T§ AT
o a® T @It € | T g9 FOAH FNA A
ATITIHAT ARl ST FA1{h q& ATHA HAL & ATT
¥ 9% 15°C ¥ AT IO Fd @ A 9gie |

T & STerd Y& & forg it amT=ad:
Tafe w4 § g4 # Iuferd Edr ¢ |

T F g7 (Extinguishing of fires) : 577 & foreft &meor
N AA H & AT FIA AT TS & ATT HF JATAT AT FHeAT & |
T I FA & gor A afaew ffeat & |

o FUA T JAWT F AHAT (Starving) - & FF T 3T qT HF
geEr ¥ |

HAFA AT
(Oxygen)

o @RI (74T Ft AFAT) (Smothering) - AT FH (307) Id
AT & THHT ATRIISTT HT AATS HE AT & T HLAT |

+ FfenT (39T ®T) (Cooling) - ATT 1 FX & forg arey 7
ITANT FAT | TR & I3 Y UF q 07 FARA |

AWT F @@= & AFAT  (Preventing fires) : sTfaewior smT
B & T gidl & ST 9a7 781 JoaT 9 a% & 3T The
HGA T B AC | F qIA A A & [HI7 HT A F3d
T AT ATUF ATEET & qT ATIHIO AW Hf a0 & q=mav
ST FFHaT 2|

At Rogst (W) (A & S get &fed a&e, a&er &
FAA, TUT SATY) T HIT M A (L) § & & AT T
AT T&ar ¢ | g+t Rt &t u& =1 9 gern anfeu|

fIga STFTN § AW W F FRO ITAET F gL ITANT AT
STEAT FHIAT & | oA FARA, TAA 3T & FA Afdhe, AaL AIS &
FTLUT A ST BT &, 59 1T 07 o1 "l & | Hfered
& AT FUSHEL FT TYATA AL B & HI AW AT Tl © |

FAS TAT T F© AT 7 AT 1 FFcdl & F Sed & T
T TEqT =fe | &1 fiaw & o a8 ffvaa #x o % Sed =
FT #¥ 3T M= 2

I SHeATSier g9 a7 dgiferaw & faree (e, e &t e
aree, gt &1 da, Bre, LPG @9 3afe) &t saemsiier aaref &
WS 89 | w@ig fFar s =nfRul

AT S AT 2T HT TG ITANT 7 & Al I AAdT g7 7 S |

ST #1 it (Classification of fires) gu &t ugfa &
AL 9T ATT T AL THR & aAgd fFar sar €1

fafsr gaR & o & g & fou AW ans & e
=rfeu|

fafsrr s g e #ew & arer aun e fafet & At
THE AT AT H FAGTE FIAT ST & | AN JAW AT FLF
ag gt a7 et & foEEr ITRT AW gEe # R S 1
AT JE AW (39 T81) dfw aweaT § gar & e
AT H & A F forg Refier wfasw g 21
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7E AT Aewaqe @ & Gl ffolw R At s A gEm ¥ sremr & aftEewr € € HifF A F AW & S S gt
forw @t TR F USe (F1EF) # AWEHRT ST A1RY, T et @ o g sufem et 2|
TSE % ITAN & FF G & qFar ¢ | fGmga # o F fog

gere (Fuel) TFARIRET (AW FATT) (Extinguishing)

srferorsret S Ot & =T FEAT| A AT BRI gy
A F f=e R A § qur -4 I A |

FAT HT IAT 48 FEAT| TAd Y §F & T A H
B T 39T BT AT | 3HE THE & AT A
AW § #HE g AT

qTET FT IJTART TAd gU & T¢ FAT T & |

I, @ T AT CO, T IJTANT FH FHTT T AT
¥ AT ST HRaT 2

Ffam i & g & fow aga «fw araary
ATATIFAT Bit & | faerie &1 a1 TH=y anr Faq
FT GALT &l & | FEIE & qY0 &7 # afy feve
H AWT AW ATl ATI § ST o7 TG v SAaerT
F Yo F 48 F¢ 3| geiad Aty & gar awEr qur
ST &1 AT IA A X BES 3 |

@ qUT AT TS FT ITANT 37 THR I AW O F
faste ot &7 fase e 9@ € S 37 TEHR A A A
A & qur et w2 a6 © |

q AT & AT AW AT FEE FAT AT GAATH
a9 gid € 99 Hed FEY & ary o § 9ar € |
YA STFON A AT &, Fa STEAFATES, gaT
qTeeY A arefiy forfFas (CTC) siffemas sosdiaa
SUHIU H AT &1 AW § GEE@F © | B AT aA
aeref (IaT. STer) stferomres & farey ofr afRkfeafa #
TAFETE IR & STH Sl FHar STrar 2 |

30 Iareq ta fafemtor : fFeT (NSQF w 5) = s 1.1.08 & Tw=ifa Rrgia



afrmmww & www  (Types of fire extinguishers)

IqAV : 3 U & A A oA faforfaa wRF w A e

o faft= g % rfreemet & = #1 sre awEET

o AW & FA (T O A STEET R A AT e AR qE w1 Th

o W A TEAT | AT AT Tl AT f&fer &1 qoi |

ST, ARA-AIE ITHE STUAT THE AT UF GIEAT IJTHI
2 S J=i s | srvEr sid-sidr o & fAdwer ',
SFAHTET ATITARICN Sawre § & Sar & |

ST T Ao TR & T & e & forg agd ave & stfvomes

I A - A%E % HF & arg e g1 (Fig 1)
Fig 1
D ‘a
WATER FOAM FIRE POWDER CO2 CTC g
BLANKET z

AT T T I W G (Water-filled extinguishers)
g #7191 fafRet g 21 (Fig 2)

. 3w FwIfdgH T (Gas cartridge type)

.+ IE Y9 =T (Stored pressure type)

Fig 2
PRESSURE
GAUGE

STORED PRESSURE TYPE

GAS CARTRIDGE TYPE

FIN110822

T T ALV (FSTL(AT) Fh qAT AT A 0 &f A
FATEHL I & A & fafy 7 et & sawwagan
T ST Tl 2|

ww gt (Foam extinguishers) (Fig 3): & @ufed aa
AT A FEST TFW % B GFd & | AW AW AT a7 (A
THATCIETH) & ITANT F3A & TF #a9 39 ¢ 7y 10 At
SR T AF HY AT AR |

wH vFEfeerE e % fog stfa soge eid &

o St IRd g o (Frdfae fafdas wEr)

. I fofEae W

Iere ua fafemtor : ke (NSQF &R 5) = st 1.1.08 & awifta frgia

STet 9¥ fagd T A & BT TSN ITANT FHT T FE

Fig 3

®
I
1
5]
4
[t

I TTaeR uatewE (Dry powder extinguishers) (Fig 4):

Fig 4

FIN110824

TAATSIET (o8 T TS ¥ fthe o T T & F a1 16 Fles
T TS Y9N THTX & & Tohct € | SHHT ©F a7 F e a7 fafer
It WY AT % FATT &F BTl © FAT TE Te=T FIA HT AL
ST Bl & SATHIT HT ATel & | Fre &1 37 & e % forg
qTS-e¥ & fasm fFar mam 21

FTaw TTEHrFETEE (CO,) (Carbon dioxide (CO,)) : & s
farfore errere & fe=st 81 & 1T ST & ge= Y ST '
21 (Fig 5)

Fig 5

FIN110825

w
-



I FAE B AT & o0 STYAT € STHIT % FHTLOT TG HT A
% forg SmaT I 2 | AT g gar # YWEl A8 8 |

STANT FXA & qF @2 oY T Y T T F gy A
S # o | ¥ wed fEar ww & e e () & amr
foera @ 99 @i, oftae, fow genfR

goiw wAideE  (Halon extinguishers) (Fig 6) :

¥ ge ATt §9 & AT B AN F AW § AfqF AT &
T 3 o g s a favie Iuges qur gRie g €
Fi{% HHHA (AT § Adsiaed qedF B ¢ |

T HE T AT T W (Y1) G g g,

iy = & e (T9) =W

Fig 6

FIN110826

3 UFETSIIE H FHTET SETHAIES AAT FTHFATL SIS FeATL HraT
(BCF) 12T ST @hdT & | & A9 &1 AT WIS Y9N HT THE & &
qEha g

T T Y TSAT ¢ AATS ST aTell AT T3
o A ST
o @t WY U qER (| U ) & odaw w1

o e Ud TSt 4 FYA I ITH FAS@HAT AT ATAT 7 AW
T AT & ATRISI o 9¥ s o foreaa & emr &t
el & AT ST @haT 2|

© TR T EAT AT HT A AT T AT G & A ww
2| =T AN & 8 | A HT ST T o |

* St fth gA oA AT & F AT oA g AV F
aTeY fAae & qur uHe g are fAfvad = aw ag= | gar
AT FIA HT AAAT TS ATh & SATUH TAT IAHT @I (AT
# faft o= & @ waY | e e |

st & fow &t ®w=r (Working on fire extinguishers)

SEAW T IS F A § A fAwAferad w1 FA AT S0

o AW F THR & ATAR AN TA T I & Tq7 & TR A TA0

o fTe oo I F AT FIA Y Qe SarE
o W AW T AL qAqTT |

o TG ANT &I § TT IWIA AT ‘AN “SINT ¥k foreal & AN
Fr aa@% (Alert) ¥ | (Fig 1a & b)

o AT A AT T G FIAT AT ST & FAT B
forg gasw (arrange) #AT1 (Fig 1c)

o IATUTAHTA EX HI GIARY STedl & ot &t et |
(Fig 1d)

o faym areat # aF F S |
AW &Y AT F T T A7 )
ST & T 1 =TT AT 9T HeaT | Y6 T eet 11

Tl 1
it A THET, FHETS, FALT 3T TGTH
aif 'B' et geeft s (e, A, dw)
A gauitT qeref
Tif'C' i, Favig i
T D' aTg A faga Iww

719 o o o ‘B (Ferwdee ffdasge @tfere) # |

afer o CO, (e sréemaaTss) &t gy |

CO, st (fire extinguisher) &t gfeT ST == #iferg |
arTfer 6 fafr s |

e & @2 | (Fig 2)

Fig 2

BREAK THE SEAL

FIN110832
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1€80LINId S TNE] ENE]

AIM THE EXTINGUISHER

Fig 5

33

€€80LLNId

(Fig 4)

)

Fa¥ feEmy u erfiey o &

(

PULL THE SAFTY PIN

(Fig3

Fig 1

(39 U ANT % TEF F (et
AN S a% 7 g7 7 w4 | (Fig 5)

IR AT F AT G |
o 2o foaT # div-diY fFeie & garar arts geie &0 fHatsr

g &% (Fig 5)

o IUH ATZE ATEE FATAT ATHH a7 15 cm AR F FI T2 AT

Gicid)
Fig 3

o 3N & fA=rel WY & TH 1 T8 HY ArsTel i earet |

o AR F S § A4 |
)

Sarew dq fafemior : ffe (NSQF @R 5) = 3rarm 1.1.08 & qwifee Rraia



AR AT F AT T A TR F
FraaT (Caution)

o W THAW THA WIFH oy qFAr 2

* T HA AT AT aF AW @ N q 7 |

o IR ARW THF F TFATA FIA & q1g WY 0T T
g T T A fmlt geen ww W =@ T

o R AW AL FATATIR E | At srfvey oA = wETan
el

o TR | TEHY ATIHT A g oA & | TAIAY ot
T AT TR F Ta¥ | 7 e |

JFe HE A @ & U e § @R e a1
FE qE w1 uua.ed (PAS.S.) - ¥ Afw
THF F ITIRT | AT FA |

P s= &=t (pull)
A s o (aim)
S H™ T (squeeze)

S WM TR TR YATAT (sweep)

34
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Iareq da fafwior (Production & Manufacturing)

fvex (Fitter) - geam

v 1.1.09 & wwitaa REia

e @ R e mnfdw (Safety, health and environment guidelines)

I @ T UG & A | o fwAforfead w1 FA A B

o I FIAT, WA AR A aor/araraeen fFenfags samn

o FRE@AATATER, 1948 | =A@ A Ty W Ru 7w v F Atm g |

AT, WA AT gwae RFmiEn F sgaw | fem siw
fafem 1 e fFam Smar 21 (Safety, Health and Envi-
ronment guidelines as per)

A=A | T fFy Smare e s Ot feagae g9t
TE T

wafaeor (semn) wfife 1986

AT (srer) frem 1986

e aRetsmret & qafaweiia g9 &1 sraeT 1994
ST S AT Y FeEE i 1999

fafemfar sewor iR gavars @ & fEw1989

FACATE YAl (Farye) e 1989 F fwfar wer s
ST 2000

7 GAATE FfNE (FEue Y efor) e 1989
8 o Afewer F=X (wau = Sefor) faam 1998
9 & (e R E=forT) e 2000

10 st = (frfferr) frrer 2000

1M ag (sguor famRer g9 feeon) sifafaas, 1981 sy
dunifera fofam o £11987

12 arg (ST fEmeor S foreron) sifrfenT 1982

13 Ay (sigor faTeer s fefon) e 1982

14 afireerg arg (sguor fAameor siw feEor) w1983
15 st sgor (R s frion) ferr 2000

16 STer SguT (T U fe=rn) srferfaem 1974 / 1978 @
1988 # faFam T 2|

17 affemTg St (Ve o ) e 1983

18 weree sttt 1997 denifya derew sfafaas & awr
gorifer ster (fameor g faeen) Seaee srfafaas, 1991 #
gorres faam T 2

19 st (yguor e g fAe=on) Suse fAaw 1978
20 Fre@EmT AtafHaT 1948

—_

o o0 AW DN

21 afferarg & sitafeE, 1950

22 i faferew fAaw, 1981

23 W faga wfufem, 1910

24 AT fge frr, 1956

25 geiferw famr, 1934

26 agitferaw stfafaa, 1976

27 wrastfas S stferfaa, 1991

28 ArawTt® JraT e, 1991

29 gavAT® IR (Yagd e ssfenr) = 2000

o e & & Rl us s & @ qur g
F THTEA Fd | g qur swaer &1 @ aRferfaat v
ST & FET Y T TS &7 qA & | THT F T AT AR
UF UF FREN & @A q7 GYAT HT AT HEAT 9T 2 |
T8 FNRR & qEamEe & ff gwifad #wdr 8 FaErw
STA FIRAR Iah TRATT TAT A & A= AR T THATT
IEF GWIE T & | A8 F A F wifaw aaraer & of
THTT FAT & |

FET AfafFad 1948 (st a/=< 63,1948 #1) @r
39S HATI FLAWT qqgT Artaw 1987 (stfufaw 20,
1987 #1) fawforfaa & |

JTEAIF P HX @A (Occupational safety and
health)

FAETIF AT TAT WA FEEET AT 1948 & Sfata
fafsmr @<t § f*F 0 wraem fA=fofaa @

o ALY & 9T SATST AT |
HIAT & AT € AT

AT WA U AT IAH AR NF HA FIAT |
St & Fled & forg FTeLt qre |
AT AT FE FIA ATl AN

o A% WAL F AT |

35
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wE AT # AU &% AEIE F FA & g AAr aun
T % TR 9Y e |

I T TAT AT | IS aTeit &l |

AR AT FIeT |
EEICIRRSGRE]

wof, frfeat aom o= & At
Feafees ||

srEt # = |

GARATE At AT G & AT

areta (Portable) fa=eft afora a@mge &t w@T #xa a6
GIEENERI

fawgie o saeelie o @ 3t |
s #r aRkferfa & At |

T QU ot oAt fRrar & S & fog S ot &
e

AT qAT AN A G|
AT A A |

T 9 ¥ 9 qU fAFT e w1 Afers e
FST F¥He &7 fAuemr
AT HT qETE AT ATTH
ESR Sl

Fw AR
NISSUIS

TrereT

i At ar
=TT T AT
kSl

Iarew dq fafemior : ffew (NSQF @R 5) = s 1.1.09 & Tt Rraia



Iareq da fafwior (Production & Manufacturing)

fex (Fitter) - geam

v E 1.1.10 & wtaa Ria

FE, QA = a9T AT J9rad Suweer & gl &9 (Basic understanding on hot
work, confined space work and material handing equipment)

I @ T UG & A | o fwAforfead w1 FA A B

o TH FH F TT AN B
o HifE T & s
o FTHUT HATAA ITHTON HT ITANT |

T & (Hot work)

o Fw & ferma @ s d| wfdr e, s afsmr
fratett & g aTae gy efe wfafaferet &t i 2|
T Fw AT qUT AR gy | ™ w6 wa- A, da s
SforT Fiee AT & forT S=iv &1 aTet SSaee, SaaHstier - ATRET
AT T F ol I aoe & FHETRAT T¢ AT T GALT
HELAT L& g

U HHT & A a9 § T4 q°qT qe] A+ F forg g
TAT AT ST ST 8 | a7 981 9¥ oMY YeAdT M 9 T8t

BT | IE Fa IH T F STETSl Teruresd @ &t Y s
ArferaTe Frt arET woredt fast a% € @ifia a2

AT H=ETeE ST (Materials handling equipment)
AT HETe TR iR SIET & = | e s
TATAT WISTIOT (=07 AT T&AT/ATHEN it L&r, A =t
SAET F IqE ¥ SR B AHAT ITART o e &/
dafya |

faft=r w1 % ammh deres e (Different types of
material handling equipment)

* AT

o dred

. UST THTE

* YA AR ITETEA
3% (Racks)

g feat & &, 9 &1 X gohaa faasn I aw &
Trfer

/2 (Truck/Trolley)

JrEw qeeT yuret (Conveyor system)
o wF foree

o

© g Rl w1 gH

Wt &t a1 A Iwa @ (Lifiting and handling loads)

IR @ T IS F A | oA fwaforfad &1 FA A 2

o V¥ I3 AT & T & S fAfr v 57 d & a8F F RO A arel DiE F TR qqT

o AFAA oM F TF T AHAT 6 TFR F g T |

F Giad geearst § A AAT 8 A AR F IS AT oF AT
AT Afed Bl & | TF fa[d 1 1 & ALY 99 Avex UF §iia
I | ®TUA F3 A qraeee H3A1 ¢ | ZE Iof Iata aaits
=T | ®iord 8t A&t © |

312 WTY % 0T e oW UAT ATa9d Tl & | =ie 9 o
HLOM & oWdr & 7

HHAEET F Se fagd eid & 98 fe # =e & o favuae
e & | I ar Ffeyet wfkn & fis & @ arelt =te qatfis
T 2|

e & srorar IR & Ay T aeg & e a8 o o qEdr
gl

el & THER HT I == ¥ 34 (Types of injury and

how to prevent them) :

FT AT AR e S

FT AT A e FT v & Freor gtar 2|

— &SI AT I AT T S@ET & Fer (Fig 1)

TUE & T T F o AT T & JAC SR AT gt
gifoad w3 & ford W &1 T T A7 A1(ed | Fi (% a8 ATHR
A AT aeget & Iarad | i g o afwfod et 2|

U2 STt ETAT H A=E AT (Crushing of feet or hands):
Ot T =T & fRrfa ot vt wfRed R F R @ g T "9 |

37



Fig 1

FIN111011

7% giafeaa &< % fort & a1 i Iuforat We & 39 & o=
T A AHST B A H TANT HEAT AT |

A F T TAfed FL&AT S Tia & & F4 | (Fig 2)

Fig 2

STEEL
TOE CAP

FIN111012

INDUSTRIAL BOOTS

ATEARMET SR et (Strain to muscles and joints) 3 fagfa
STIet quT AiEAfeE & Serw gttt e & e & awdt &

— B WX & I A Al AT 8 srqar g oo fafr &
Ieifora faar e 21

JETTT % THI USH qT ST AT UehTUsh Y ey =rer graa ot

# +frqor fagfoem Saw #¥ awdr 2|

—  FAATYE WX AT Ffeqer STtew @ty g die & =9te #
FUT Bl &

FFHY (Stop) STt (Stop liftfing) : Mo de T@d g

T2 frfa § Sorew  $is &t =i &1 W= 1fee e Srar @ |

AT 1€ UF ITH I IS qoF Tl & T AT & aqfad
g @&l | afe ZE quf awe T #§ anit 9w |

TR foue afaae dg & fer @@= S o/ 3
T AT % &t @ 2| Fig 3 99 %Y I3 SHte
TF IIEO TE A Faw

Fig 3

FIN111013

SO & TEe AT & FT AT ST ATRA |

foreft W &7 JoTT o Sefad #9 & @ o0 | e e
TS|

F1E AT ForaT s Ieiford ¢ @ar € ¢

- 9

— IRF AT @R

— afferfeat

S gAY @ FEEH & AgATe At sl

7% 39 a1q 9 Wt AT B8R fF = aw afew W It
A wefEa & &1 st 2|

foe TR0 & agent &7 Il H¥h o AT F3T ST 8 7

1 Fae WY &1 UAT F1F T2 & ored awg &1 Iatford FAT1 AT
o ST HfST & AT 2|

2 % & ATHE AT ATHA Gl avg F Tewd # wA aar
2|

3 ST TFGH AT UL & T FT o AT AT & I JoAAT
# ot STifora 2 & fordt syorrett &7 o & wrAe e
TedT @ 913 X 9¢ 9 B: A fAFhEt e w4

4 T UHS ATAT MFH{h e favgait i srgafeafa & e &t
ITferd FEAT AT o AT F3A B AT 2 |

HE Y ERT oW & adE

techniques)

1 wrfer & faem # f 8@ W 9% 9§ i &t $9 g7 @d
5

2 I [ S aTer A H IR & @HT ST H T
IE & Agferd qreddt A & f&rfa & s = |

3 uF gefed FdT gl % T&s gAEad FT adl J1ied | 9
& A | T dYS T AL Fah ATUhay qw7g IgTee et
H o) & gHiT @A e | (Fig 4)

(Correct manual lifting

Fig 4

FIN111014

4 W I3 & fordk aeet e h it d@rer | 399 giafead g
& T3 Sertor e &7 |=T G=or 81 et @ Y SHrei & wfth
Tl AT oY efgar S& w=w ¥ @ 2|

38 Iareq ta fafemtor : fFeT (NSQF w 5) = s 1.1.10 & Tw=ifa Rrgia



5 e gt qug = 9 Ft T 39 FT D7 a9 5699 5k
srrar fafeeat fomT ava wgfas wfq gfafeaa eRit| (Fig 5)

Fig 5

FIN111015

6 S F [T FH & ford IR F I W A Igaraw
ferfy & Sord | 5@ Fig WX = # stfmaw satae fimr
& T T A HET ST IBW & TV Fe T FO FAAT
(9 F i @gfera &< & fort) stmawas sl (Fig 6)

Fig6

FIN111016

AT & I & Aol THE T g4 96 &I 9 o TF &1 36
TEAT 2 | g FHT FAT A T qEAT ¥ IR F UF a7 A |

W H IaRAT (Lowering the load) :
gfafead se o & §iwr & g amareT wwr T & | (Fig 7)

HeAT &t srefreft frfar # 1S Wi &t 7 aud g &thr A 39
T e q9T a¥ A IHATUT @ | AT & AfH =20 Hie=ar
I SrEret q¥ T d9T gerEE gl

Fig 7

FIN111017

wt Iuweer &t z@rn (Moving heavy equipment)

IqAVA : 3 U & A A oA faforfaa wRF w A e

* TAT H WY ITFIOM Ft LAAART (W) F o7 o S T a1 AW Tawn
o Tl T VAT I WY TTHTOM Fl RATAART FIA & (T AGAR™ TR qTeAl FT qOIA FIAT

o AT H & A TAT A AT FLQA TAT GI&AT F &4 347 |

o & & foaedY uer fafer g sremma ® s SUr ger Srar
=

e ¥ 9% 3= (Sling)

o TH

o T ATAT ACHH

o AL AR TR &

# Y I (Using Cranes and slings):

TE fafer sta &3t T &t S&7 Y o ST SidT & a9 ST |/ ot
STl 1 (Fig 1)

e Tt fererdor, BRAT srrEt dawe F ol SemE
1 S

eTfad Scaver &7 T A8 ST AT |

T & {2 Icavel T TTNT Y THT WY HT TAT GIAT GHEAT
& faafRa #¥ 1 (Fig 1)

IeAy e &t AT & foraar 1feew av v &t @ = |

Fig 1

FIN111021

Sarew uq fafemior : ffer (NSQF @R 5) = srarm® 1.1.10 & qw=ifee Rrgia
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=f&=t (Winches)

TG T T AFAF R F G F AW = F ford gHar
T | % T Iaaw faga =fora (Fig 2) srrat s& afR=rfer et
@t 21 (Fig 3)

Fig 2

FIN111022

Fig 3

JACKING LUGS
WITH HOLES
FOR TOWING

HAND DRIVEN
WINCH

FIN111023

gfafeaa &3 & & =dt &1 gefera s 9 (SWL) v& & o
T |

=@t w1 OF g & are ot Rt &1 wfowre w2 a% | gy i
o ff # ot Fefed e #3299t #t 379 ary 3|

TF IUYH IATHA FAT FY IH HIT & AT & AT AL AYE
AR 3 AEl gF A AT 3|

T WY aegat § i | S i e & o
e w7 o )

geeT 29 fa=e (Safety consideration)

et =l &7 ST weA TH i & o A srvar IRe
it FEwER Rafy | 2 v suw FPefa s
ST 3TaT |

gl S Sforn & fEw afewt & 79w g ) |
faafr s e &t &feq o A @

I3 AT % (Machine moving platforms) :

FTATT § HILT JTH o ST % fordl 78 U 6 € | Fig 4 37w
Fr s fafyr gorta €1

GiaeT S9% SAE T 9IR & TR A TF ITYH IdaeEd qde
TET % g & IAET Hl AS & AT A H WCHH T G o,
S % {5 T % A 1O aTelt qfeeat & di= et o1 Sar |

Fig 4

FIN111024

(b)

FFT H A A, AT dh S qfeeTl ¢ TEr AT AT
Iared & forr wiwwar & wfdefaa &7 & srgarford #¥ |
UeeT HX ael & w3 gy (Using layers and rollers)

FHT et AT T I T IE AT & 3= A B % HTLT AT
AT g3 T & & HI q81 of SATAT AT Tl T |

TH WX T F9¢ Je IX St doqt a¥ menfka & @ | (Fig 5)

Fig 5

FIN111025

TeAa giaur % forr giafeaa #¢ & & o2 (Fom) gd9w o= &
A 98 TR I fAaed T=d 2

S T FET BT Arred | ored 7w avetar & faeft off S A=
T 9 g ST w0 AT & 3aAt ster Wi 8t fF 3w azear
& yefeaa faar o &= |

TIELTHY : ATAHALT AR F ford qo= =19 #1932
T & ATH T et ATUF BT TR T AT & ¥ A=Y
1 AT T & G A qFaT T, TR TS F Ao
&t JW & S A feww 7@& g@ar | (Fig 5)

Fig 6 ® I SIGATX WX F HEATY F ITANT FIA Y TCEY
AT & Soie & R TF &7 9% 9 0T ST T 38 The
F A @ | ST feEmr o € 39 AW F U ad H A
F |

AT WX Aol 9¥ & @t #ad [FSdl AT T A AT
TwdT & |

AT WX TATH ¢ & I/ The @

T & fordt ToTEl o qied TF <T@ w1 TG0 &+ |

40 Iarew dq fafemior : ffew (NSQF @R 5) = 3™ 1.1.10 & Tt Rraia



Fig 6

7, ~
Ly
—_— &
:”1 L]
E—E FORCE
| g
@) O O g
HIT B STl GINT qI¥ HLT |

HTEH HO % AT % fordl AT A G qeal & 919 379 F9 aT
TF AT a9 FIT 3 |

S AT AT % [T eF & AT © Al WX H Jo ¢ 8T IR
feema sfe srfaa fam s |war €1 (Fig 7)

LOAD ROCKS ON THE
¢ LARGER ROLLER i
== —_—

srfers Wt & forr
F F I | &7 AT F AF o |

TF HIETT G G & ST BT GFHT aH¢ | Hf AT S | T dTH
T A Jl & AR & FU T 987 J | (Fig 8)

Fig 7

FIN111027

Fig 8

FIN111028

g Tl T¥ WY &l AT gobed |

HIX & T9F g5 g T 3T oI 7@ g9 Je1 TT W HF A0
T | (Fig 9)

HIY A AfF U3, T @ doml i W & qGHF TF H0
T |

T H 3T THT d% FXd W& T dF WY Jifesd fGow & 7 =
ST |

Fig 9

FIN111029

gean fo=w (Safety considerations)

FIATT AT Ak FRT ATeF A H & 90 (Moving heavy
loads with crowbars or jacks)

AT ST aet 9 WY i Y@ § ged e1dl & are] et
A & giafead #2 of |

T@d T ST A AT & e T @ |

FfFT 1 wE 9T @ AR AT & A g 3 | (Fig 10)

ar & g8 IHS quT Sferal A WY % fAEe AR & v @
(Fig 10)

Fig 10

FIN11102A

WX ®t I3 (Raising a load)

ST & fof SAaree AR AR gF 9 @ef a9 ¢ | gRTaa s o &
T U3 7E | e 7 Ry faser g W & W E)

afs X & g AT FA & HETAF T ATT T 3@ qFA © Al

IS ITCH & & T8 14 of & a8 A9 & % glafeaa &2
o o SEE srpforat Saaree & g 2|

AT ITE & HHFT T ATEUT HY & {3 S I S aret
g
¥ & Ieifera &Y

o @ {3 WX % I o7 TR 39 7 9 7 Sied W TE qA
s g/ "@&ar 2 | (Fig 11)

T THTT A1 AT BT AT & [T g o ITL TAT TET JATHAT
H T F 9 & HH H S|

Sarew uq fafemior : ffe (NSQF @R 5) = srarm 1.1.10 & qw=ifee Rrgia 41



9 # gT @ AR g8 Rt & & & |

AT AEGAT B B H BET A |

Tfe FiE T TR | AT ST & af SRt e & e &+ & fordt

T w

Fig 11

Ww \_W Q2oL LN
Bl
P ofEE
3 e ; o
:
;
,,,,,,, £t
g 2t
y: ¥
EE £

DZOLLLINIA
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Saarew g fafewor (Production & Manufacturing)

¥ (Fitter) - sev@ e

v 1.2.11 & gw=ta R

¥gm wmw (Linear measurement)

IqAVA : 3 U & A A oA faforfaa wRF w A e

* ATYA THTE (unit) 3 TRTET TUTH (SI) F FFAR TATE ATIT 3 qA THE & AW Q0

* #eX & U (multiples) T ST AT TATT
o © T F IR

o T F THFR

o T T FT TANT FIA THT qIEETHAT |

5 &w faft awg &1 AT € At awdd § gW AT & S A
& gEAT AT Fd ¢ |

S| & JAR TFETE B g 3915 (base unit) #ex € |
e - S| THE qAT O
T 575 (Base unit): S| & AR @ &1 4 5515 #eX s |

= arfordt & Hex & 39 % iy ™ 2 |
Hex (m) =1000 mm
=teT (cm) =10 mm
fefietex (mm) =1000u

ATZHI (Um) =0.001 mm

efeafyr =t § ®awr (Measurement in engineering
practice): T AR FET § dw@rg & AT
(preferred) 1 mm & | (Fig 1)

Fig 1

Tmm

MAGNIFYING GLASS

&~
=z
[

aoft st ua st fammd faefises 7 aftia o st €1 (Fig 2)
e /g it ffewr worett (The British system of length
measurement): TS ATIT & 37 TorTelt farfesr goreft & |

3 WU | A 973 S ©0ee I (yard) @ | ¥e faew
afed stfierer 3o frod g a0t & S| g1E & AW o © |

ESifAafar &t & (Fig 3) T ST &1 @ve &7 7719 o & fordr
X T

Fig 2

1760

/k

=)

3860

FIN121112

FIN121113

T o BT & a7 & & &7 a7 Sial & | & ol A=
& g1t 150, 300, 500 =T 1000mm &t Y Steit & | &el &t
0.5mm a1 1/64 inch # gerwar & AT & @& 21 (Fig 4)

Fig 4
LENGTH TO BE MEASURED

VIEW POINT

BLADE

JANNNNY

STEEL RULE

FIN121114

SIS 7T # &t w1 (Steel rule in English Measure)

Hifge qa fefeer dsquar #1 g9 3=t |rgst 150, 300, 500 =T
1000mm # ft ¥t 21 (Fig 5)
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Fig 5

‘
L2030 41 5

il
I

FIN121115

I TFR A A

- % &t & (Narrow Steel Rule)

- 9ite & & (Short Steel Rule)

- T FEEER WA o uF Ry 29w gtar @

A%t & v (Narrow Steel Rule): 30 T&T< &1 et &7 91T
F-a  (Key ways) @l TS, S AT & TETE, HALS &
(Blind Holes) AT 1= SITa &t I ATET0 &l A&l T8d ahel
g, FLA  THHT IS W 5mm J9T | 2mm Sidl &
(Fig 6)

Fig 6

32 1

T MmM\M\Wmhhﬁhhhu )mmmh\\mmﬁﬂmmmnn\mmmmm

FIN121116

e & ¥ (Short Steel Rule) (Fig 7): og ai= it Fat
& He e & @ty gtar ¢ st s Hifva 7 = 9 o=
& forg STet ax Wher T TR ALY HEAT EAT €, TN FA & | T8
A, BIEITREL, H1-F Ff AIH H I © qor 3¢, ffem aor g
AT =TS TR et 7w @

T
Q
~

32

e

T T
32 32 32 32
4 8 2 4

@wE #1 |9w (Measurement of length)

FIN121117

A AT & glee? & wee (Slotted) B & =eft STt &
gved F 9 H @rEr (Knurled) e & g9 & a8 FolwdT
(Rigidly) T & SITaT & T %ot #T enarsat F4T: 1/4", 3/8",
1/2", 3/4", 1" q&T 94% & & UF Y 9¥ 32 AU AT gAY
fo wx 64 IqueE =i 21 (Fig 8)

Fig 8

12/ /5
‘\‘\Lg\\f)

FIN121118

e & 1 U Y & 9T & € (Steel Rule with tapered
end): IO ¥ FT TANT Y THR & FEAT § FA & TTHT U<
o St 81 &1 AR A5, A we, Jq @Al T8 H A9
2T e H R I F YU A 1/2 I e qun wfew oy &
1/8 3 =TS HT TUX ElaT &

e T N BYEAT I @ & forw, a8 ravas @ & ge
=T T avHE & @d g9 | g9 A

FfY Wt @ T B A FRET A F A AW AR
FH AE E a1 AT A T A |

Fioi #9= (Angular measurement)

SATssiare & HIIT HT HVT AT T w7 & {57, fome six
e | =k ey Strar @ o It # 60 fome # fawfora et
g #X 1 e #7 60 a%ve fawrfor fram mar 2 |

Hell Jeawl A7 A IHE (Measurements of fundamental,
derived units)

A e
Micron (n =0.001 mm Thousand"ofaninch ~ =0.001"
Millimetre 1 mm =1000u Inch =1"
Centimetre 1 cm =10 mm Foot 1 ft =12"
Decimetre 1 dm =10cm Yard 1yd =3ft
Metre 1 m =10dm 1 furlong 1 fur =220 yds
Decametre 1dam =10 metre 1 mile =8 fur
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Iareq da fafwior (Production & Manufacturing)

e (Fitter) - av@ e

T 1.2.12 | gwttE R

et (Scribers)

I @ T UG & A | o fwAforfead w1 FA A B

°* GRTZAT F fAgtoaTet &1 qoiq w7
°* GRTZAT * TANT HT O HLAT |

=T (Scribers)

fa=me wmt § wefifeer g s A sroEr 39 S At S|
w1 T fauTerit weffa &= % forw Yamd &= st & | gm
F % o g0 T AWK & | TE I=T FrET 1T H aAl
gidt & & Feiftga far omar @ | @ ug ais ¥
e 3 9% % R &1 fomay uF adis fag &t (7wa)
g7 o Srar € |

T (Th1gaR) e R 07 919 # Sueer € | W &
ATAFAT TANT &M ATl @ whrgax & | (Fig 1)

T diad q0 30 9f e & dve A e S € arte
FeEeft & qHw W@ a9 | (Fig 2)

GIAAT H1 Al AT Sl & | AT TAHT SEAATA Tgd ATqLAT
TdF FIAT AR | 5/ ATH qg A T 79 |

Fig 2

Fig 1

BENT POINT
/‘ :
: g W —— Y

T |

feard== Dividers

SEA T IS F A § AT fAAferad w1 FA AT S

o ey FFEw

o RaTe TFR I3 A

o Rarzer & TN ® TAR

 Rargey arde #1 = = wmr T |

frToTe &7 =T g, =19 Fie & o qur At & =R
U 93-HAd (stepping) F & forg famam stmar & |
(Fig 1,2 & 3)

Fig 1

SCRIBING CIRCLES

FIN121221

e ar &t fRr sie (firm joint) Tl g4 & st B
e aret (Figs 1&4) | 38 & &I AT § 39H AT §e
# STt 2 | (Fig 2)

Fig 2

FIN121222

Fig 3

STEPPING DISTANCES

FIN121223

H
(3]



farsrste &7 AR 50 mm & @Y 200 mm d% edr g |

TEH AE AR AT (A) BT F Few A A g4 & Awrew
FT ATHC aqTaT 1At & | (Fig 4)

Fig 4

SIZE

KNURLED NUT
WASHER

FIN121224

SPRING JOINT DIVIDER

farser 2 e & @er fRrfy da 3% A & de & fog 30°
& fir= 9= (prick punch) T g&HTer fFFaT ST € |

Trew (Datum)

forvTetes &Y ST e Y TaT GEE e arer g Jrey |
(Fig 5) fastrore &t fafrest sa% St &t ey g awaTs aeT
aftfa it ST & |

Fig 5

X ©

FIN121225

HE Y@ dime & forg 71 w1 @99 4o (sharp) @t =mfRU|
AT (grinding) 3T STHEIT deT TIX X FR-ATT AT HEAT ST
TV & | ATHH ERT A FEA & Alh JATIH I ATl 2 |

SEAW T IS F A § A fAwAferad w1 FA AT S0
o fug e TR TER (datum)  F STETERAT FT JUA FIAT

o faft=r eew (datum) deEwi % 9™ T |

AT, ATHT &1 Fa1g %90 & A7y sy €, o 9 9w @er €,
A9 I STEH AAT ATAT © STAAT AT 8 AT AT Shav & |

TTeH UF Ha¥ ATl ade, Y@T o1aT fawg €, Y 39T e
T ATHT AGET T F3AT € o & 79 forw s a3 | s
FTH & ATH & SAFATY STEH UF AT a1 7T 1@ 81 qhei
g | uF fag & = Fe &g, 3t <reH & oW =Rl
(Fig 1,2 i< 3) 3§ |

Fig 3

o
O3
—

EDGE DATUM AND CENTRE LINE DATUM

DATUM

FIN121233

Fig 1

DATUM —%

EDGE DATUM

FIN121231

Fig4

FIN121234

CENTRE LINE DATUM

Fig 5

FIN121235

FIN121232

g A, avha ©ie, Fvfi wie, V &A% JY GHER <A
TF STeH & ave & #¥d € | (Figs 4 & 5) 39 |

TEN A I Gw R a1 & AT I/ G2 FT IqTNT
FH | TR F AR FIA & (¢ fFar qav
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Saarew g fafewor (Production & Manufacturing)

¥ (Fitter) - sev@ e

T 1.2.13 ¥ gwtE e

#etiae (Calipers)

IqAVA : 3 U & A A oA faforfaa wRF w A e

o AT ©F & TIWT B AT Hel9< & ATH qaqT0
o B ST FeltuT F T F T FIAT |

Feruw urer A9 37 § e SuEnT &9 ' g /il
AT T (AT AT 3 RAIALT 0 6 oy o a2 |

T 3 T Ik ATE e AT T 6 AFATE AT AT E |
g (STEE) (Joint)

— T (FTg) SATEE HeTIY (Fig 1a)

— forT saTEee e (Fig 1b)

Fig 1 SPRING JOINT
FIRM JOINT

/{2( ®/ ADJUSTING NUT

A=

SIZE

FIN121311

(a) (b)

T (Legs)
— T3 AEE Helu¥ aTedl AT o &7 (Fig 1a and 1b)
— TAETES HeU¥ AR 719 % for7 | (Fig 2)

S Ferax (Jenny calipers)

Fig 2

FIN121312

Fig 3

MANN

FIN121313

Rt sargee Heue ¥ 78 1w © fhgay uesad 92 FEr
oirer afer fom S g B

TH ST T A T T {cT0 T8 A 4 Fae T 8l AT
& AT B

IqAVA : 3 U & A« A oA faforfaa wRF w A e

o ST oo FIwEET
o AT T FH A T F o () |

AT HATT FUFHYT H U ao fRaEeT AT & T 30
FAY YT T A S YT w'dT & (Fig 1) T fafmr & faea
& S99 150 mm ,200 mm, 250 mm, =T 300 mm.

St Fferae % guEmT famfafad &

— SfTAfRe AT el A % AHiaT W Gl (Fig 2)
T BT | ¥& 719 &7 (Fig 3)

I oY g2 gU AT & AT S H AT A ® |

FIN121321

H
~



T2 g UT ATl ST FA9T (Fig 2A) AR . & are
U @4 drae & forg 3 st & | € arer ST e
(Fig 2B) & SUINT aTewl 3T & AT qHidY &y drae
 foru famm SaT &

Fig 2

9 HTIY & 1= A0 7 AT © |
— BYATHISTEE Hela<

— O AT AiEE HeraT

— 3 AT FHferax

FIN121322
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Iareq ua fafewior (Production & Manufacturing)

¥ (Fitter) - sev@ e

v 1.2.14 3 gwifta R=ia

fgw 9= ¥ w=ww (Types of marking punches)

IqAVA : 3 U & A« A oA faforfaa wRF w A e

» frg (marking ) ¥ zEW @ @ ARE =t & AW @A
* g% 9= # fawward (feature) Te S ITINHT FT qUA FLAT |

=g (layout) =g fawmet #t fAfd=a #e &g 9= &7y
AT 8 | 99 3 TFN & =id € | T d=x 99 ud f¥+ 9 (prick
punch) & |

&+ 9= (Centre punch): 3= 9= & Tt T &1 90° Har & |
3HE T AT AT 9o fag =eT 81T € Y agd e g
gar & | 37 a= 1 g g @ fRfy me s & oo B
ST & | =T 97 fog W A # g e F o Sw v |
o # gerE giar € | (Fig 1a)

Fig 1

(a)
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XCRRUIARR
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53
%

2
(2
S

FIN121411

B o= (Prick punch): fr& o= %1 @i 300 srerat 60° &tar
g | (Fig 1b) | 30° aret = wvar &7 ST fasirots & S

gaet (Hammers)

farfad A # & fou e o g eg gtar & | o= gt &
forvrret #e ant S & & a6 St | 60° & i e foeaw
frel =t Te w3 & o y= 5 o € | (Fig 2)

e o TR & aga o T gW TR |

Fig 2
CENTRE PUNCH MARKS
OF 90° ANGLE

PRICK PUNCH MARKS
OF 60° ANGLE

PRICK PUNCH MARKS
OF 30° ANGLE

FIN121412

I @ T UG & A | o fwAforfead w1 FA A B

o St Z2iEY & =T "

o RFAfT =4S ¥ ST #1 qE=TT U S FTET ®t FATw

o Fiiferafda et & et &1 A FaTT
o FiiferafaT euitst w1 e Fw= |

w4 Fa 9T e FA (striking) &g T stmar € | dfer
(punching) @& (bending) e FIAT (straightening) f=rfeT
FIAT (chipping) ®IfSAT #¥AT (Forging) Rae #war enfy
(rivetting)

TS & {=F WWT (Major parts of a hammer) %<t & ger
AT 3fid (head) @ &aT (handle) & |

9 (head) ST BT FTdd FTTA & TS S & ST AFST
F T & ASH! HT G819 FLA T GAEAT AAT & |

AT & o famaa € | 39 (Fig1) wai% (face) i (pein)
1% (cheek) 77 8% (eye hole)

%o+ (face) ®weis =ie AT arar fewT gar & | e @
TEET 7 & FAIY %A% H AT AT F@THT AT AT & |

49



Fig 1

FIN121421

= (Pein) : 3t 1 gar B fiF F=am@r & | 3@E ST
FT ATHT UF @& 3 8 a6 BT & wQ-Raed o7 A |
7 fafse s & @iq € 99

— a7t i (ball peen) (Fig 2a)

— @™ 919 (cross peen) (Fig 2b)

— e 1 (straight peen) (Fig 2¢)

e Uq i #3015 (hardness) &t & | 39 |

Fig 2
@‘
; Q0
Gl VA
=+ (Cheek)

ek 2T & o T WA 9OT AT & | SAST T Aot AT I
sifa (stamped) f3aT ST & | &9 % oS, &7 7@ WoT 93
Sie Rar smar 2 |

F=1 &= (Eye hole)

goieT # eftear i & g a7 fog glaT @ | sl @A &
e faar strar @ e fF s Sad gedr @ fhe & o
T=I¥ (Wedge) eNST & A7 g A Faaare |39 (Fig3&4)

Fig 3

FIN121423

Fig 4

POSITION
OF WEDGE

IN121424

9T (24t=1) f1= % Sa=iT (Application of hammer pein):
Tt fa a1 sy Rfafér & o G smar 21 (Fig 5)

Fig 5

OGN
VAN

FIN121425

F1 I SHY F ITAT arg F UF fowr § et F forg fowm
Smar & | (Fig 6)

Fig 6

FIN121426

@ (straight) e 39X &1 ITART F4T 9 F& & F forg
forar smaT & | (Fig 7)

Fig 7

FIN121427

ater fIe &9 &1 gEwTe aifé e § ST (Fter) = & forg
3T strar & | (Fig 8)

&

FIN121428
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fafere=rt (Specification)

Shifed 2% it 939 9% WY (weight) @1 i & sImeh
& it fhar ST & | 38%7 WX 125 & @< 1500 99 a%
gar e |

forge #1 aq faeft Sefifeee e=ist &1 Wie 250 gm &tar € |
wIfte orTq Ue {6 oma & |Team<or & § atel 9 g9ieT &1
TS fohaT ST & |

V =% ('V' Blocks)

et ¥ g A -
- gifeaa #x & % 2fvea 3= & =i =t |

- SF % ATET I AR T F FhT FY |
- gfveer g o (head) & a3 & fog s % |

- giafead & & 29T & wa% & 9 &g da A dE T
T B

IEAW 3 IS F oA § o fwAfortad w1 FA AT S

o 'V' SATH HT IIATHF [ANTATSHT FT T FLAT
o 'V' A% #t RS B IEEEAT U Ik ST q@TE T

o V' A(F H AN A, AT SRl & JgER afvE (specify)

FeAT |

YeIATF faward (Constructional freatures)

g™ (marking) Ua wefiAT 9¥ F # G€ FIA & o7 V &A1E
T TEHTS BT & | qrawer e & V st @ faseang
Fig 1 @am 2 ® wefi| & |

VEE & 3f=: &0 (included angle) @ea 90° gtar e | fawm,
Fuer (flatness) @aT aEHIRAT (sequencess) & day #

A =7 TRYEAT dF TR B & |

et (Types)

V &E @ % e STeer € | BIS & SrgaTe gae A fhe
g st i e € -

e @aw Rimer @ V s@t® (Single level single groove
"' Block) (Fig 1)

FTm A E V & 0 A9 3 @ gid € a9 gFt 9t 0w
Thed & forw 3T @i glar € |

T IRN A UF @7 EdT & 1T 39 TAF I U UHe
g (W) AT € | 39 @ # eifee Fm @ A ¥ |
et @9w Tew 3@ V @+ (Single level double groove
"V' Block) (Fig 2)

3 fhe ® U V g q91 S ard 9% &t @i (slots) g €
e ot ferfaat & s=ifeT fEem o awar & |

Taa A9 R 7@ V =A% (Double level single groove
'V* Block) (Fig 3)

T IR & V A6 | FIC AT & @i &id & a97 gt 9 9%
gshed & forg geheeT @it gar # |

Fig 3
TOP FACE
™~

SIDE FACE

GROOVES FOR
CLAMPING

FIN121433

DOUBLE LEVEL SINGLE GROOVE V-BLOCK

Fig 1 Fig 2
TOP FACE

TOP FACE
FLANKS OF VEE

FLANKS OF VEE

CLAMPING

SIDE FACE
SINGLE LEVEL SINGLE

SIDE FACE
SINGLE LEVEL DOUBLE

e ST T V =A® (matched pair V block) (Fig 4
and 5)

T THR & V =AE AS § ITAK Ed & qAT qHA G5 &
A TRIEAT S0 a1 &l & | g% JeeAwdt gier &t M5
=T T ST&TX IRT TS AT & | 30 <A1 % d T AT
T ITHS H AT H 7T sroar f=rea= 71 (marking table)
X HERT a4 & fog ey Smar 2 |

FIN121431

GROOVE V-BLOCK

GROOVE V-BLOCK

Ireq da fafemtor : ke (NSQF &R 5) = 3t 1.2.14 & qwita Rrgia

Fig4
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Fig 5

(((?(((ﬁk\

A

/[

CHECK BLOCKS
ARE APAIRIN
THIS SET UP

VEE BLOCKS SUPPORTING A SHAFT
FOR MARKING OUT AND DRILLING

FIN121435

UT Uq v (Grade and materials)
V =A% I A 79T 3 B | fiea & |
aT A% V =A* (Grade A'V' Blocks)

¥ s1fk afReE (accurate) B € q9T Fawr 100mm «=Ts &
frod € | 7 3= T & 3o F AW oA € |

aT B % V =A* (grade B 'V' Blocks)

IS A F A8 ¥ TRYEAT ATt 7R Bid | ST SEAATA AT
#ofir oitg & @1t & forg o stmar € |

¥ =frw 300mm =g qF fed € | 3% @99 I aTd grar
AR HT FAET ST & |

V =it® & forg sf@m gt (Clamping devices for 'V'-
blocks) (Fig 6)

V &l& I TAAIHE A H TGl & Thed & forg U aer
T S 7 |

A (Designation)

V &AiF B A A3 (THTS) TAT IR THS AW ATl H1 &
FAAH UF ATAHAR AT TAT IS Gad 1 WS 0 ST §IRT
arfae e ST

Fig 6

'U' CLAMPS BODY

'U' CLAMP ASSEMBLY

FIN121436

ON TO 'V' BLOCK

e e aet V st | e M T S TS & § |
FAE Fqea V =t & forg “WITH CLAMP” st fo@r siar & |

SELA

TF 50mm @@T (A q15H) V &AF 5 & 40mm = & F=
& FI-TE B THhed A ARF ¢ | WA YT A © At 39 fawaa
qeATiHd fhaT ST -

V &tiw 50/5-40 A1S-2949
foer sT® (matched pair) & fwaa qeaTfaa fam Smr |
V &t 50/5-40 A1S-2949
FAwT Afed V @& & A9 39 THR afd 5 9 € |
V =tF (Fr afed ) 50/5-40 A1S:2949 (Grade A V'
3@V A T@¥@E (Care and maintenance)
START & T8 AT AF | AqT6 FL |
ST & AEIFAT & AGAR V' T AT TSN ARSA FAAT
I
STANT & q18 A T H @7 |

AT Tt® aar @ e ewer (Marking off and marking off table)

SEAW T IS F A § AT fAwAferad w1 FA AT S

o HIGAT A6 &I F0 2

+ Tate e (witness Marks) # #eT @
o AIEAT 3ot Y forgtand w=m 2

o HIEHAT 3q HT TIT F47 &

o AT 39 & T@-T@E F40 E

AT A% (Marking off)

ATET ATF AT AATIC T Gohed ot & forg & orar & arfs
T JATT ST Fah [ AT sro@ar wrsfont #ed gy O =
I T FHE FAT 2 |

Tate e (Witness marks)

g1g (metal) % % 9 fed T &t 9wt & IR0 e
S o TR YEdT € | 3a9 d=e & forg ffRea aew & ary
giaar s o 9 g8 = 9= g @i e av o e
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foren ST @ | O fa wiiT & onpfe # v TE AW F UF AIET AT% A F1 WA ATYR Ad8 €7 H FE W
T § FF FA © AR AU I¢ arell o & = 7 et ;e w2 F forg fmE s 2|
ST 2 |

wfT 3w 39 (Marking off table) (Figs 1 3¥ 2) JEAT & FA1E AT | 3 RN SO ddg & "Ha 9w

AT 3T Ush Ho1¢ aqrae & St Fu &t ade e

gl 2|

Fig 1

AT T% ST FTee AL Iarge & i wrat # oo &
TIT TE ATIT TAT T AT ATIT T ATIH TAT FHIOT ATHALAT &
St o forg of T stmar 21

GV TUT T@eE™ (Care and maintenance)

TF AT 3 agd & F I £ 3 fre & o
AT Al | T AR

AT 3qa &1 AT FEA & q99Td SH AW FAS |/

FIN121441

Fig 2

ENGRAVED SETTING
OUTLINES

I FT 34T =AU |
FLAT MACHINED

SURFACE AT 3l H g AN FT HE AEIA & T4 SNl 2,
A F gl A | T AT ALY

FIN121442
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Sareq ua fafemior (Production & Manufacturing)

e (Fitter) - sev@ e

v 1.2.15 9 gt =i

s= aga  (Bench vice)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S

* 9 91EH F STAAET S@rT

o A AT T ATEA H J@ FLAT

o 9 AT F WEH H FATT

* I FAW & TEAATA AT

o JEH F IV A @I FT Iodd FIAT |

T @< (work pieces) ® Twed & forw atgw &1 v faRET
ST & | % fafe et @ Sueer € | &9 #t & o s
TEH B AT AT (AR q1EE ) Fod © |

A9 AT TAAT Al AAAT AT ATET ST & TATAT SIAT &
TAT TR ST <A (filing) &9, 3T & FTed G877 (sawing)
TST FIEd THA TUT ST TEAT AHATAT B FId FAI 64T 1T
g | (Fig 1)

FIN121511

I T IS ITH SO &1 ATSE GINT AT far sar & |
AT S 9= 9159 150mm |

3 a1gH & o (Parts of a bench vice) (Fig 2)
ot amew # fAefofa ot 8t € -

Fig 2

WIDTH OF
THE JAWS

FIXED JAW

HARD JAWS

MOVABLE
JAWS

SPINDLE
HANDLE

FIN121512

54

fer sra=T (fixed jaws), T ST (Movable jaw) F3 FTa=T
(hard jaw), fereer, &ftear, ame e, @, & |

ara qe AT B 3uE dfE 9= ¢ |

A FTT TAT YA waS (soft jaws) (Vice clamps or
soft jaws) (Fig 3)

Fig 3

< <Grhy

FIN121513

AT aFg H THSA & (17 AR TaS( AT8H Fol H A0
fohaT ST € S FBR FAGST T AGAAA F qT ATZH FAw
F TATAT AT & | T8 AR a5 T qde B Afed e &
9 © |

TS T AT T FE AT ITH! (Oreet @O & Gl & |
3@V a4T T@X@E (Care and maintenance of vices)

o SIASERT & 99T a3H FSATE a9l Afed W & UF
ATE FIS F FINT ATF HT AT AT |

o 7§ gfead &< F aga & @it Jiet aur @ qn it
a<t & wag & f=AT (Cubricants) #¥ |

* TS F¥h ToA ATel AR F T T & o I Jast
F LT AE & @A o1 ATy |

o {5 W ¥ ST R S| WHT U¥ ST B T THIEA T
FEAT TA1RT-

© S ATZH TAN | T & Al A JGSr H a9 H AST g
BIEHT ITF 2T & avaad (&xfd # T@aT =y |

o TEH &I AferF aEE FLA F forg 9T & gWT e AT AILAT
IRY, AAT &7 T SATQIT a7 &7fdwed & daar 2|



TR WA a1 =i (Hacksaw frames and blades)

I @ T IS & A | o fAwAtorfead F FA AT B

o fafire=T yse F A WA F AW

o THAT T W AR

o FAT =T F AR wHTd F AW q|rEn
o HfET = # fafyr wv aoi= & )

AT WA (Hacksaw frame): SFT 9 & IUIART &S HATT
fafsr s s Hee 3 Fe oy 3T STTar & 7o 39 38+
T T U 36 U e A S ATell AT e f e
g @igws fam smar 2

JFlETT (Example)

AT ST 6 - e

250-300or8™-12”

T W FUHT (Types of hacksaw frames)

Hifers WA (Solid frame) (Fig 1a): 39 U fT ffe=ra aee
qETE A e & {9 () & 7 F S| 5| 300mm A
250 mm

TESRtad W (Adjustable frame) (AT @39 & (TR o)
(Fig 1b) T& WT=: ST ™ ST F 3T FTeAT T & | el
T Je qfesd I THY H UFE T fAEEer 2ar ¥
& 250 mm a1 300mm

Fig 1

FIN121521

AT A F W (Parts of a hacksaw frame)
g

el

TIATH, TS & USSeHS o (OF & a9 |
Treft fum

e =S Bl

TSRTd &8 Bleey

& ae

T AT AT AT ot TATT &het (LA) AT 8T8 &fie &t & a=
gl & aaT 250 mm 31 300 mm F TTHS TAHETE J I
ST 2

N OO o B WON -

THAT =T FWWT (Parts of a hacksaw blade) (Fig 2)
1 3% TS (e fm)

2 9 ()

3 % @

4 o9 81|

Fig 2

FIN121522

THT =T & YA (Type of Hacksaw blades)

3T &€ =S (All-hard blade) (T8 B =2) : i€ & U7
FATT A T TS T TECAT 8,77 THH ITAN T L1
S T WA, TS WA qAT IoF Fa Wl & {1y fa S
=l

watraad =€ (Flexible blade): T8 #Ad aId &l (41 g7
TEd T | R I U & 0T SR IUANT TS § Hed &
for form ST & | A=edt sote O B =iE | JoAAT F g
BT ATRY |

=T # fU= (Pitch of the blade) (Fig 3) : T st afa
Har= & g o= FEanr |

Fig 3
TR o=
FE (HreT) 1.8 mm
Hifeaw (werw ) 1.4 mm & 1.0 mm
WA (AEM) 0.8 mm
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WA (Specification): #AT =1 A WATHRTT ITH
TS, = o yeRe & o St 2

3BT (Example)

300 x 1.8 mm f= T EE =€ (All hard blade)

AT AT | UeIge a9 STEiefen & a=ma qar =i
AT (T TG A (ol F & &I & HISTS 4 STerwareT

TETATATS | SHAT Haldl A AT FH T g T ST et
T SHAT HaTar A7 AT I gHT T f} ST AT 2

®TE §E (Staggered set) (Fig4): THAL (T AT A (AT HHHE
F fauw o SaT & | 7% #9 g Fed § 6eE AT © adT
et R el & yEy AT e |

Fig 4

FREE CUTTING ACTION

> Y

7

TR

I .

STAGGERED SET

IN121524

VIEW FROM BELOW

I AT (Wave set) (A3 &2) (Fig 5): T0H =A< Hhafd 99 A
Fgfa # FEfrd = o | fafaw o= % g @ & v
frmfafaa &

Fig5
FREE CUTTING ACTION
/ 7 ~
7
VIEW FROM BELOW §
WAVE SET g
forer T F UAT
0.8 mm 9 A<
1.0 mm J9 W AT &E
1.0 mm & tfers e

3T qiRomH ety I U= aTelt e 94 ud Shaie | foe
F |

=T | 999 (Selection of blade): &S & JATE, A A
Tl T F ATHY UF FAT 97 fAde aar &

foer | === (Pitch selection) (Fig 6): AT% TeRae S
T, diaer, @ =i, gdaT dleT, M Ui & ol 1.8 mm

o aTet =i W OSUIET |

Fig6

e

MORE CHIP CLEARANCE

FIN121526

T T, BTE Fad, 815 WIS LI 3AT(e g 1.4 mm fI=
IR F. | T ST, el 3 g, e, AL 6 T12q
Tl & forg 1 mm o= & =g | ITFFT K | (Fig 7)

Flo7 (277772

—y

TWO OR MORE TEETH ON SECTION

FEYE TTET TAT 31 Il 29d, 9fie Hed % T 3ATET IT
0.8 mm fo=r & IUART * | (Fig 8)

Fig 8

TWO OR MORE TEETH ON SECTION

FIN121528

gwmmEm &t fafr (Method of sawing)

TRTT & AU 9¥ FeT & o 48 < #1 T4 Y
HSS - & &1 ST &fex gfaere wefiae & fordr fam strar
|

I AT &I - AT HieT

ZTar & & G &7 99 F¢ | g a9 9§ 9 a F9
3 gd & & & ford wefRaer &t ade o faww e =Ryl
T § AT T 2 BT & | AT AT S T TEWT 2T 2|
T wrew #Y e &t feamr 2|

FALT BT W & O 9 & 919 ST & | FET F a5ad & dAas
& Fa AT ST e | aw gAfeaa wear € fF gFm 9R
I H TAA & FHILT 4T Fobell Aol S |
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Sarew uq fafemior (Production & Manufacturing)

e (Fitter) - av@ e

I 1.2.16 3 gt R=ia

arza # &= (Types of vices)

IEAW © T IS F A H A FAwAforfEd w1 FA A 2

o ST & Gow arelt argw (quick releasing vice) 1 SMTEE UT AW SATHT
* UTEY FTEH, TARFH 129, IR a1z® (hand vice) quT W awEw quy ToE anEw 2 |

FF G H THSA F oI FF ave W azg e © | F ger:
oftar & got a5 aTg, e e, i g, f aww
AT T q1EH ¢ |

ot & gew T argd (Quick releasing vice) (Fig 1) :
IE ATEROT 99 q59 # & d¥E a1 & AfhT 3HF TA ST
(movable jaw) &t @e & forg u e /faa &1 w=rr
ST @ |l gor S & que on @ & gar fear s ar
€ TE H FAT FX aaAT & | rEw ofiwer & & T 99 da
&1 el fafora @ ax @ B s g@ar @ |

Fig 1
9 FIXED JAW

MOVING JAW

FIN121611

urgw argw (Pipe vice) (Fig 2) : 9137 18 & 35T €1 %1
e &Te (round section) I TAT I8 & TFe & forg o
AT € | 39 A1%9 § & SATEY q97 T4 a9 (movable)
BT € | SEST IeATHY FH FEAT € |

Fig 2

HANDLE

UPPER JAW

FIN121612

qIET AT FE F Ade B A (AgAl T TEHSAT © | IRy
argd & ot & (Fig 2) # wefda fm mam € |

gwit arg| (Hand vice) (Fig 3)

FEIT 159 & gATA &, Rae, 06T (keys) StET Fa a9 o=
SE TEGAT FT THSH A {1 11 & | o o= arz| § wehsAr
3T &tar & | gwr arza fAfse s dg aew § fied €
g (125-150mm) 4T S5 & =teTE (40-44 mm) &t &1
& 9 far qE (wing nut) TS a9 H @iar SAFaT a1 T
ST AFAT © | T F ATIA H TF SO0 H S gAY F e
g AT AT F

Fig 3

SPRING

FIN121613

o= avgw (pin vice) (Fig 4)

O aTge &1 AT B A F AT H1F THSA | AT ST
| zaw Sfteet qur gEy R 9% Ster Fide 9% @ ST € | 9%
# o STaSl % He Y 2fvger g7 GATHY HaTlerd 6T STaT & |

Fig 4

PIN VICE

FIN121614

7o AFH (Toolsmaker’s vice) (Fig 5)

THHT TN SIS ST FTAT HF THeA % forg fFrar smar & | o=
o¥ f3TerT srora ¥aw 1 FE FAT B AT THAA W I B
ST & e § g Ao a3 F1 A Ay A e | a9y
zeTd (MS) &7 &7 gtar & |

T A ATEE & TRYE €9 & A AT qrar 2 |

0 A=A (Leg vice) UF gifeT I (device) & frd wista
o # & (bending) STET ®iSiA w1t & forg st faaT
SAT € | R FA qAT e § a9 & forY 56 Y5 39 #

57



Fig 5

FIN121615

AT ST € |

T | % §=1 7t (Fig 6)

foreft 2t amgw & ger s fafortad © -
- 3@ SasT (few =)

= (movable) SaeT
TSIER AT

- for=a

- f&m

9 (pivot)
21 (leg)
- Fam

4% (hinged) ster= & StareT w Brefiar oo & wrerel & gaforg areq
AW AT At T T & HO S & ARG GRS ST FHAT
(Fig 7) safu a9 amgd & T&eH aTel SI1d Ht 27 9159 § A=t
THST AT AT | et SRR 0 S aret STie &7 201 ared #®
THST AT & |

Fig 6

FIN121726

Fig 7

FIN121727
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Saarew g fafewor (Production & Manufacturing)

¥ (Fitter) - sev@ e

v 1.2.17 3 gwifta R=ia

g = (Try square)

IqAVA : 3 U & A A oA faforfaa wRF w A e

* ITE AT & WO & AR
* IE WEMEY % IAIT |

@ (Fig1) us BaT 9f[@dm™T I (precision instrument)
€ | foreT ST Aqet @t arERar (squareness )3t (90°)
IO &7 T FA & forg o mar € |

Fig 1
STRAIGHT EDGE

—— BLADE

90°
90° >

STOCK

FIN121711

T gRT " & aRgEar arwr 0.002mm Sfd 10mm
TS & S FHEATAT F1AT % forg agd g€t & | I § aury
AAST ATAT TF &€ oW1 BT & | =€ @i & (90°) ¥
ST € |

AT FSEGA ST FT FAAT AT E |

TfET & 38 @ & awErs g fAfafde G s € o
100mm,150mm, 200mm.
T

IS TEIT & I fAeforfad 21

— 90° H U1 & ST= FAT (Fig 2)

Fig 2

FIN121712

— [qUAAAT |/ T FH AT (Fig 3)

Fig 3

FIN121713

— & % faATE 9T 90° T SHfE Hr 9T FAT (Fig 4)

Fig 4

FIN121714

FIN122115
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¥t % o= (Elements of a file)

SEEW 3 UG F A § o1 fwAforad w1 FA A e

o ¥ & WOT & AN
o Y e g A A= & 2

oTg it FEA N qFZfeat & (Methods of material cutting)

T T T A Ffert & wrfor (Fig 1), e (Fig 2) ofe e
(Fig3)

Fig 1 Fig 2

Fig 3

FIN121721

FTEforT UF F1 & YT F G Herd OTg g A UF TEfd |
¥ UF HET g F F Fedr €| Fig 4 # fmmen man € & uw
At T fohE TR T © | AT S TR T A’ H STere
2|

Fig 4

FIN121724

It & Wt (Parts of a file) (Fig 5)
TF YT & 9T Fig 5 # 3@ o7 dad 2 |

Fig 5

HANDLE

FILE LENGTH
SHOULDER

HEEL

FIN121725

TIP or POINT

o9 srram @ (Tip or Point)
& F1 o T

%4 3ty @z (Face or side)

¥l F1 =T Wi ot waE W) I # i 2

o< (Edge)

T F adqer W | ) uF dft § aHiaY 3 & s 2
& (Heel)

¥t F =T 9N FT 98 & Sl &1d ARl e BNt |

qiee? (Shoulder)

AT # g€ FHAET (Curved part) Siifs & & Sier & S1er T
FAT 2|

& (Tang)

HHIT qAT qqAT IAT HT g8 A0 ot f dear # e =tar 2|
gz« (Handle)

Tt &t gwed & forg & o fhe fbg s aterr sl

%% (Ferrule)

oTq & UF q9T9 SocAT A% 88 &l % 81 & qaaT 2 |
TR (Materials)

sferepae YET 815 Fra &t YET 8 US HEE ©iel F el
ST & 39 aiel ard Wl & 8Te Ug ¢mY fohar sirar &1 &
T WOT HT 2T Tl T S|
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IA & *< (Cut of files)

IR @ T IS F A | o fwaforfad &1 FA A 2

o Yot & fafder we & 7 @ Tt
o ®T % IYINN H TaT T |

AT & FTAT Bt ST Felsh T¥ e GaTHY a1 Sirar ¢ | o=t #
- THT & & eid & | fafere w5 & o 4 Al
ST & 2|

< F 7w (Types of Cuts) :

T AT TH & Sid & |
TFeL! Fe, TEl F, ¥ FE AT T FE

THEN F AT (Single Cut File) (Fig 1): el & T &
FoTh & STRIATY hadd TF &1 39T & giat & e & afeqar s«
g 1 3, %7 @1 & 60° FIT I FAH TA & | T7E ¥ F
e F AISTE & qLET (ol FET AT Tohedl &1 39 Fe Tl L
goraw grg A9 fiqer, TgHIEH, JiS o7 i & Fed §
ITINT Bt 2

3= Fe ¥ (Rasp Cut File) (Fig 3): ¥ e § T T-31eiT
A qAT FAI I UF @ H a9 B § qUT AS AHST, AWST
TIT T GATIH T&TA0 & ¥ad | IJqAn sdr g1 & faat
FAA M@ MATH ATHRE § & foed 2|

Fig 3

FIN121733

RASP CUT FILE

Fig 1

B

S
S

SINGLE CUT FILE

FIEY S aTAT AT &7 Wifd THEY S qTel Ll doil & &b &t
TEI &1 ITdt dAfhT g0 ade TfeRe STt =T T 2|

et ®¢ 3T (Double cut file) (Fig 2): 3re¥ Fe & Tt &
Tt & &7 IfFaAT e § fAE et F ¥ F eidy | giar A g
IfFT FT MY Fe Fed &, AT X 70° F FHI97 I FHTT FATAT 2|
AT FT g [AF0 92 giar €, o 51° 9% amr A € qur
TV ATHS FET AT & | T THT HF AT gFe<T Fe qwelt T
F 9eAT ofterar & @i gy 2|

FIN121731

Fig 2

OO
0000000000 009000000900
——

DOUBLE CUT FILE

FIN121934

THHE ®C It (Curved Cut File) (Fig 4): 3@ T &t
oot & et FdAw fFar et € aur T ganw ug o
it fom, afar qur w@rfees ofe &t ad § J=T v
g1

Fig 4

FIN121734

CURVED CUT FILE

FHTHTT FH BT AT el T =TI ATHE § e 2|

% ffTaa s & Fie awer IaEt #1 ==, 9
Terd q¥ fefe gtan 21 gwey ®e A ¥ goEw aig
=t & forw Sah g &)

IeTes U fafeior : Y (NSQF ®R 5) - st 1.2.17 § &w&itia R 61



I F fafirewt aur Oz (File specifications and grades)

SgA @ W S F A # A fwAforfad & FA A 2

o At 3 PP A o & w aw w
o ¥t ¥ Ffer e % AT T
o 3 ¥ T e ST A A A

faferr ST & foro Mfaet = e s qur 3 § a=mar

ST 2|

et &t AT TR, IS, Fe aAT AER F AgAR A

e strar 21

fareft et A7 g Jue fow & & & dtw & g gt 8| W

F 9T 918 §

LENGTH

A\ A SR SR 4
A\ PN PN 4
A SR SR SN 4
\ PN PN 4
v _v_€_@
A\ OS PN 4
v _v_€_@
ToT,F
v v _€_@
\ P8 P8 4
v . ¥ _¢_@
\ P8 P8 4
"""'
v _ @ _@_@

gEt T rough file FT ST
Af® ATAT § o1 & AT
ger & fordt faa stran & | g
HATIH U7 TS o GG L FIX H
3tk e % forg gaent s foba
STaT 2

g oY 3ar A7 Thar € % wiger & gfteat § AT #t e #
H@IT UF FIEA & qWTs & AJATE 98l Al & |

I et ¥t smooth file #T
ITANT FH AT H qered &y
242424240404 4 ﬁaﬁ'w i éﬁ-
peesseees F for ST AT ST 2

7

14494499494
Yy Yy

gfa et I dead
smooth T ITIHT I=H
afeReer Suft & ara-ary
ALY ATES ITT FHe & forg
forar straT &1

FTRRTIT: START FY T et AT SwE, Fhee, e,
et ara srfer sl 30T & | 790 At & g =R ottw
gfoga (BIS) ®=<z gt & 7E 2|

T & 3 f Al argst & et & At & ags -

i
e awes bastard file ¥ Ut .
. gia 2| ol ¥ § i A e 2|
2 ferferat & oy 1 A & e o
:E Y AT # 99T &t g™ &t atferst (1) # fa@me & SgaE™ 10mm & a=TE & F F TAH
52 e waré & wET O A den
apspspspsasy  ScCONd cut file &&= % AT
:,u,u.u,u,n'::: BT I ST AT T T Ffver
4 22 A Rmaia s | T e urgel
:uu:“:liﬁ 'ﬁiﬁ#%ﬁﬂwzﬁ’r%l%
BREEBR 7 R A B R
F ferg I =T 21
Tt (1)
FEA FT AT (10mm ¥ T=E | FIT HT |&40)
FTEA T AT TG e AHT FT it it ey
150mm 8 13 17 24 33
200mm 7 11 16 22 31
250mm 6 10 15 20 30
300mm 5 9 14 19 28

62

Iareq Ua fafemior : feT (NSQF @R 5) = s 1.2.17 & awita Rrgia




Saarew g fafewor (Production & Manufacturing)

e (Fitter) - sev@ e

v 1.2.18 ¥ gwftE R

I (wzw) & gwe (Types of files)

IqAV : 3 U & A A oA faforfaa wRF w A e

o Yt & i s it qE=E_

o T, WA =, PrsTER qur e (knife edge) It F AT T@T

o faftrer s wrgfont & forg &t 30 w1 gAE |

fafter wREmwt (profiles) #:t 39w U aivspa w37 & forg
AT AT ATHT H1 et w1 s fean smar & )

AT T ATHT IS AT F1E (cross section) g1 afiia
foram StraT € |

i st #t g et (Common files of different

shapes):

FIEr T (flat file), gt ¥t (hand files), @t ¥t (square file)
T AT @ M AT, Py W, T W | (I
T O AT AT T AU To af A gE @ |

Toaw ¥ (Flat files) (Fig 1) : 37T SIgS*I &e (cross
section) STIATHTE (rectangular) gtaTe | gaet &t faeTe awrs
T LTS & FHIEF AMTAL Bd & | TAT T806 W A (F33T)
#T 31T 3R (taper) & A & | %% 9T 36T Fe (double
cut) FATFT (edge) TR THT F (single) EATE | FHEHT SEHTA
AT FTAT % forg fhe ST @ | & are v s adst wt
¥ v RGd F & fore 3w § |

Fig 1

FE I (Fig 2) : STITT - Fe | I HHAA AT 1 &1 a<e gt
g | =STE H FRX QLT o TE A% GATAL 81 & | FeAHl I¢ T
FEEATE | T FIX (edge) ¥ UFET F (single cut) T
ZA gfad (safe) &taT € | UF FiX gefard e & H1or g6
TANT B & TRGA FEl T qAE & FIO Tl adst Hf @d &
forw fawam oI "FaT € |

FIN121811

Fig 2

— v

~—— B' BB'

FIN121812

AT A AT TAT H G2 & O aff 9T |
IqAH T 20T GIEA UF ANAA A T T AHFHIOT
fefafnT ¥ foro Rt =0 & S fer srar &)

T ¥ (Square file) : SEH SATIXT FlE TR Bl & |
T wTe qAT wWeAE (splines) ¥aw & forw R st & |
(Fig 3)

Fig 3

SQUARE FILE

FIN121813

mw ¥ (Round file): e I & SIGTRI HTe JATHT
(circular) BT & | EHT TANT JATHR BT & a7 F+A T
fibeie aTX wETet Ft Yo+ # G smar € | (Fig 4)

Fig4

ROUND FILE

FIN121814

& e ¥ (Half round file): s/ e AT &7 stere faedy
Iq & @€ (segment) F A¥E AT & | ATARE THHE AdAS!
YA H R gEAATA AT Star € | (Fig 5)

Fig 5

HALF ROUND FILE

FIN121815

Fremwr I (Triangular file): 8T e F1e By
gt & | FMI T 600 F Ao FI0T T a9 H TR FEAATA
faar smar & | (Fig 6)
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Fig 6

TRIANGULAR FILE

I et #e uh faeE e aulka (tapered) &l € |
¥ g@ex (single) U geX &e AT § IUa= &t & | (Fig 7)

it et a1 Mrer e e et s 100, 150, 200,
250, 300 @7 400 mm) THETEAT § ITA St & | F AT
(bastered) @%vE e aar = (smooth) It & FATE SATAT
g |

FIN121816

TFeTe @ (Knife edge file): a1%em I #t sgwe &e
dfteur et (sharp triangle) BaT € | S8 FWTS dF @i
(grooves) T 10° & =1fdr & Fiort &t ¥a+ & forg fFar Smar
g1 (Fig7)

"iewr w1z (Needle files)

Fig 7 ?

e, KNIFE EDGE FEILE

FIN121817

IEAW 1 3@ US & A § o At w6 a2 an g

o Hiza vz & e s ®t E=E
* BIS ¥ 3AR Hiea wEA Ht TEETAT|

freer wrgcq Ui amaer & @< ¥ et &1 7 gt &1 T
qgA Bf oW qUT & FAT & foIg T |

e A Bt # D aArEet & 9w § e @ @
3 g Mt ATy, e (Flat) e, wte 20T, stmerm et Brge
AT, M I, H1e¥ fFAT, FRAT a¥e (Barret) dm AvfHT
(Marking) =t & | (Fig 1)

ROUND EDGE

FLAT EDGE

FLAT TAPER

HALF ROUND

——R——_ D
THREE SQUARE (TRIANGULAR)

i —
SQUARE

FEATHER EDGE

— @@ ) > O
— CROSSING
3‘ 2 BARRETTE

MARKING

FIN121821

dzwt w1z (Fig 2)

TE ¢ F wEed (Files) @memora: 120mm & 180mm s
F gt 2|

Fig 2
NOMINAL LENGTH

FILE LENGTH TANG LENGTH

SIDE

7 >

SHOULDER \
EDGE TANG

D

POINT

FIN121822

NOMENCLATURE OF NEEDLE FILES

uT (Grades): #e # U & fAmferfaa we 79¢ (Number) &
T -

« ames (Bastard)-#e 0.
T (Smooth) - %< 2.

AT FTEe F GBI Ao Bged i [ T & qe=m=d
2|

— @e & 9% (Grade of cut)
— arfie (Nominal) st&me
— BIS 7%¥ (BIS Number)

IeTever (Example): TF e TR aTelt s #e fed wEa
fSreeft Arfaeer (Nominal) @%TE 160mm &, &t g9TaT SraT & |
TiC TS, Aleel B a1, 1601S 3152, @Il HIga |
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fastw wrzew (Special files)

IEAW @ T IS F A H A FAwAforfEd w1 FA A 2

o foiw TR # wEat & AR TRt @ g s
o 9T TR A wEA F TAF TR HT TTOT|

TTHTLOT TehTY &1 BIEAT o STATAT (A9 TH1Y % FH1a1 o forg fafore
ATH FT FET Bid & I fwforfaa gore &Y &dy 8-

Rwerr w1z (Riffler Files) (Fig 1): 38 S #1 Breatt &1
T 2TE f&fET (die sinking), AT (Engraving) & freax
farft (Silver Smithy) &4t & forg & & | 3 fRferer st o
qTEsT AT #ed (Standard) Fe ATt FiAT #F a7 gl 2 |

Fig 1

FIN121831

A A EE: W A wEe god (Fig 2): e J9T @@y
T MATH FHATE & ST & F HIEed ARST % HEAT § TART A
Tl BT % FiaT &t 9T (Sharp) F¥A & ST &iet & a4 e
e H g & |

Fig 2

&\\\\\\\\\\\w‘>
— =N

il
>

AT ®rEge (Fig 3): & W3 (T8 JHTT ATell FIE 1 078 |
TN BT € 9 FIEd @0 T4% A15e ¥ A TH & AT
(Curves) idT € g {5 3 wrger (Fish Back File) +ft #=2a 2|

7 | FIN121832

Fig 3

| AN OO

AT w1z (Barrette file): 30 % 9T UF AHAA AT farahi=T
(triangular) % T 56 1S aTel % I hael aid &l & & fahmer
F 9T (Sharp) # & forg w=T #3a ¢ (Fig 4)

FIN121833

ff%T wrEat (Tinker's file) (Fig 5):3 ®Igadl A& SATHIT &t
gl & | o = arel 99X 31 B @ 369% ST AT R 1Y
SUSH BHAT & [3H THX 1 FEA [CHT & TG ATSIHIATE arSl
# RN # & o s Fa &

Fig5

1 (((((\\‘(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((

FIN121835

TS w12 (Rotary Files) (Fig 6): 37 ®Igat # UF gHERT
o AT & F UF ey s & weie o 9% qidad wiee q
THTAT ATFE & IRT TATS ATAT & | T THY B FT AN S5
T Tar a8 A1 A F o y= #1a 2|

Fig 4

e

‘\

—

FIN121834

Sarew uq fafemior : ffer (NSQF @R 5) = srarm 1.2.18 & gt Rrgia
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#vg wrEfent wefi % forw wisfi= w13 (Machine Files for
hand filing machine) (Fig 7): #3fi¥ ®15eq gt e &1 gt
& ot wrsferT wefte o giee Few & forg &tet q siotwe gt
| ST THTE TAT ATH T AT &THAT & AN et & 37
THT 1 FIEH ST (F qLT A8 FAT THIX &1 TS Bl BIECT
FIA % for F2 © I gera: t8 f&fE T (Die Sinking) @1 et=r
7o =W (Other tool room) FTT # ST XA 2 |

et & fafwr (Pinning of files)

Fig 7

VAN

SEAW T IS F A § AT fAwAfertad w1 FA AT S

o ot i wwE |

A & gAg, At & Fiat @ = oag & e w1 e 23|
I i ffHT w=a 21

AT & U 27 WY B At a9 A S aTell dg ¥ g I
FA qT 41 Ht (AT & & TET HTE T |

Yfear & fafeT &t Y 997 & ST § ST S Fhar & | v
For & fo A g€ & &Y Aaw & q I 6N 9 @i #W
T o1 2|

Fig 1
9 UNDER CUT

FILE BRUSH

FIN121841

et @ o g e s & 98 e € 39 fAwe &
fore fiaer o aie & g@e F g fAawrar v €1

T AT FT ATE FIA & (I FAAR 91g AT J19 AL HOL &
qTe FT ITAN fobar ST 2 |

Fig 2

BRASS OR COPPER STRIP

FIN121842

A FI3A € & HTH FIA & LAl HT H(ST U G 81 AT
gl mve A foat aRed 9 YA wxa ' afew ffEr
BRI FIfF it &t fora aom Tewrs #49 gl ¢ | fi # g8 \ae
9¥ qfd AT fde AT 9E H Wed gu W I & are S«
HqEHAT 2 |

Tt & wAF T ATE F ATIANT & AT & HeA aAr v w
FH FIA | 7T FM|

THI-TAT T I TS & AT & LAl HF AT HEAT A1 |

@ qar ¥ @ (Care and maintenance)

SEEW 3 UG F A § o1 fwAfortad w1 FA A e

o YT IGHTA aYT @A & G | forrag |

o o T & FET 9 g7 (Harving) & 7T &, &7 ST Aet
FLAT ATRY |

* I I & AW T@AT A1RT & ¥ goheet e (Push
Strokes) T #redT & | Ft off @i smema (Pull Strokes)
H qaTa TE AT AR | =0T &1d a9 T (F) & dhd
& oraaT g off g% 2|

o fufeer & s==T =Ry

o YA & T GHA aF faAT T & T@A qAHT IAF &t I
T AT dol FT F97 AT 347 AT |

o HTYTITAT ST Hd THA ATT HT THI AT HAT A1

o AT FT ARRY FA GET IS FAPET FT AT AT B
ST B ATTE § AT THAT AT AAed & o7 T TH |
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¥ A Iwear (Convexity of files)

IqAV : 3 U & A A oA faforfaa wRF w A e

o YA N IAAAT F FIROW T A AT |

srferamior It awTE § wels 9% gt IWTY (belied) forw gt
2 | 38 T & I (convexity) FEd & | g8 AT % U AL
ST ATRY | =TI TAT | I Feleh ST & AAT AT ASTS
U9 HieTE § Sel A7 39X 8T 2 |

353w (Purpose)

gfe ¥dY AierE § AT & ar g9 ed Had HAr | TEE wred
& forg i &Y o 1fr oY s @Y oY (downward) Sft
Afer T & STEea q=A |

THAH (uniform) FreTE 9¥ fA=Eer wEAT stfd w3 gar & |

TATAY  HI2TE Tl ¥dl & THAA JAdE a1 & forg avfy =2
dqTY B9 TR | AfHA 8T & FAL A1 &1 (see-saw action)
& FelEEq UAT g¥d Tl &t qrar |

Tfe ¥t &t TAHTER BeA® ITAT AT T At ST 3T (heat
treatment) F¥d THT TF Fersh I¥ S &F Tl & 3T Faqel
& OHdT & TAT F€ AT HA T & oy dEw 2 Sy |

FAT BAF & I B A HE-EE F A ug o Raq &
HATEF BiedT (AshTer & I=19 &7 8 1Y qHd dde HT IdT
STHTH BHAT & Fd Y I I’ (convexity) 34 g9 | (Fig 1)

Fig 1

Mzg

MQR

FIN121851

Ire da fafemtor : ke (NSQF &R 5) = srwrm 1.2.18 & awifea Rrgia
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Sareq ua fafemior (Production & Manufacturing)

e (Fitter) - sev@ e

e 1.2.19 3 gt =i

ot ®1 A7 (Measurement of angles)

SEAW W S F A H o fmfafd w we av et
* FOT H THEAT (unit) T ST THTEA
o foaft, Ree quT AT F Thal TR &AF AT |

=t ®or 1 ZHFE  (Unit of an angle)

Foitr A9 & fog ¥ g &t 360 FHE 9RT # fawrioa w7
{3 ST & | TEE WRT # UF ST (degree) FRA € | (3@dA
# 180° gt & ) (Fig 1)

Y #tor & SU-3mT (Sub divisions)

e (precise) Fvia w99 F forg & Sfwr &t g9 60 FHIA
HETT H FieT At & | 6T UF T O fime () giar @ |
ftre Fivitr afegear & fog o Rt #t qwr wwrt F afet
AT & | 90T uw fime (4§ |

Fig 1

/AOB=66°
10

80 90 100 110

/COB=114°

ogL OLV

FIN121911

IJereYw & forw 30015’ 207 wer ST Hhar © |
FIONT WA % IS
1 qof 3 360°

1/2 3 180°
1/4 g (FwHTT) 90°

I9-9TT (sub division)
1 si9r (degree) 3tram 1°= 60 ff\e sta@r 60°
1 fiee 3t 1 = 60 dFve 3ryET 607

Foig AT I (31 gaw wraw) (Angular measuring instruments (Semi - precision))

ST T AW & 3 | AW Tg A At
* N GEH WY T@ HVT ATIA I & A @

* J99 TUT A (universal) 989 TS | F=T WL FLAT
* 34w =TT (bevel protracters) # fagiwarst 1 qui FAT |

FHIT FY ST FEA qTer @4 qreer 37 FEfefaa @ -
et raT a9 AT (Fig 1)
arafaE 33 = (Fig 2)

a3 =it (Fig 3)

68

Fig 1 Fig 2
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S« =T (Bevel protactor) (Fig 3)

el FTQT BV WIIT FT TIeT 97 & a7 399 00 & 180° &
9 (graduations) I &fd € | @ AT FT TATA FIA g
10 qfRerEar & arg F AT AT qEHA © |

Fig 3

FIN121923

BEVEL PROTRACTOR

¥aa 7 (Bevel Gauges)

aat T @Y AT FOr FT TSN AT GhAT | ZATT T TTAeT
HONT JqTOF T & | AR HIO & G HY for@m ST & 37
fohe 2@ daer =7e gRT |4 Sar @ |

FrEna @2 (Combination set)

qrawifaE 9« 71 (Universal Bevel Gauges)

TR oot ST § Teh ATaTeh =i ST & | T2 I S0 i
A | TEMEAT HdT @ S aremeer seer 57 & A7 T2l S0
awar & | (Fig 4)

Fig4

FIN121924

IR : T IS F A | A fwaforfad 1 # A 26w
* FEAATA B¢ F WET Ht AT,

* FFEMTA A F YA HerAl #1 (attachment) ST F@m™T |

FHH de fAfsw gavr & Ft & w7 S aw6d € S it s (Square head) (2)

fa=ma (layout) & &t &g FIUN % ATIA U A |

FWIE &< (Fig 1) & = wmr aia & ¢
=taT 3fi¥ (Protractor head) (1)

&z ofit (Centre head) (3)
< (Rule) (4)

Fig 1

SN

SPRIT LEVEL
SCRIBER

CLAMP NUT

RULE GRADUATION
SHOULD THE CLEAR

FIN121931

=igT 9w (Protector head) (Fig 2)

=T o (Tgae 2T) F g (FTaY) fameft o afRepear
TF HOT H AT G FFrer T &g smar © |

|7 9T FT ITART 10 FAT T & TRI[SAT H A9 ¢ o
T & T St @ | Site #it S a9 7 e w2 % forg fee
AT ITANT BT & |

Sermee v fafmior : frew (NSQF &R 5) - s 1.2.19 & avwifie Ry 69



it ¥ (Square head) (Fig 3)

Tt o F qedt & UF WO Ferw 900 IX ST gET 450 6%
gar & | g9t STANT 900 UF 450 F Fon & fAerEr e
UF g0 A o BT © | g9 AT i awg & weite
T ¥ FIA UF @i A TeArg B A A AT fEr S amwar
g |

% M (Centre head) (Fig 4) : o€ Tedt & fRem & giar &
A ZHFT TAT JAATHE ST & Heg HT qdqT @M 2q Har
i

Fig 2 Fig 4

N

Fig 3

FIN121932

IAH TR F {0 R @ ® SUHNT F IwE
=BT AT ATE FIAT ALY TAT IH ITANT AT WIS &
AT HeT T & Ay e wE =R |

Fig 6

PROTRACTOR
HEAD Y

FIN121936

Awv % wew (Measuring standards (English & metric))

SEEW 3 UG F A § o1 fwAfortad w1 FA A S

o FTeltor quT Afgw q=fa & Ardy ARl F Aol |

razaehar (Necessity)
aoft wifaes wrEmy g wrEred § Ay Sy 2|
Z#E (Unit)

TF THE UF THR H AE 1941 R AT #t 779 & fog
SHT T & = qAT F ST THIOS far S 2|

Tt (Classficiation)

Hifor® 3HTE q4T e w15 (Derived Unit) 3t g&r afiaeor
gl

wifer® T (Fundamental Units)
FAATET AT F THE AQTE, FH a7 qH 2
s g#Tg (Derived Units)

Al S & gt e & & et S @ qur Ao
THEAT & fRre aay TEdt €1 IITETOT ¢ A%, A, 9,
o 3T |

3T 8, AA, AT, G AT
THTE F TuTTelt (System of Units)

F.P.S.3urrelt s fafesr guredt €1 o giendt 38 o,
FAT TAT A Y G, TS AT Gohes HAT : 2|

C.G.S. YTt :- g7 uw Afgsw yoredt & e a1 gor aur
AT F FAATE THRAT ALIHET TTH qAT Hbe FHHIA: & |

M.K.S uITeit :- I8 Us (= dfgsd qomelt @ Sad &g g
fomm & & gfeandy garE wfex, et qur d%e w9 2|

S.|. gETEAT ARt womelt sEEAt & fAfde A o & o
= fufg® Juelt €| T S ITATET SHIRAT S AT T
foRe o der 1 & fR=mg Ty 2
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SR AT A= g fafew g
LI few T ILEC

SEIH Hrex M Fe F
R ferettomer KG EICES P
qu G S LTS S
e BECTE S A LTS A
ar Ferfaa K FRA BT Fo
ST T Fea CD e Cd

Hifor® THTE AT FeI THTEAT & 31 F&T a2 |

TS, W a9t a9y ¥t afefaat § J| FPS, CGS,

MKS @ g # wifers gameat 21

Sareq ta fafemior : e (NSQF ww 5) - s 1.2.19 & gwifia Regia
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Sarew uq fafemior (Production & Manufacturing)

e (Fitter) - av@ e

v 1.2.20 3 gt R=ia

gagr 7w (Surface gauges)

SEAW T IS F A § A1 fAwAfertad w1 FA AT S

* fFlY @aE TS i deEETE Rt ®it aqEn
* FqE TS #1 el & 9 S

* HAE TS FT TEATA FATAT

* FEWRHF qag A F @TH T@qT 0 |

qde (A¥Hd) 5T a9 araRer g el ® & s 8, e
st faeferfaa & forg gfar € -

- TTEH (datum) TaE F FHMTE @0 di=w & forg | (Fig 1)

Fig 1

FIN122011

79fi¥ 9¥ STew (datum) TdE F TR Sa &1 @1 (Set)
F ¥ fw | (Fig 2)

Fig 2

g.l) FIN122012

ST & FAlE 0T TATALAT F T FLA q9T 79AA foreea
@ | (concentric) STter &< &%+ & forw | (Fig 3)

Fig 3

FIN122013

TaE (TT%A) T F TR (types of surface gauges)
qde (X% A5 | SRS =1 a7 ave & & & |
e (fixed)

ATEHaE (universal)

72

Tag Tw-fRT (surface gauge - Fixed type) (Fig 4)

Fig 4

— SCRIBER

SPINDLE /

BASE

FIN122014

T T &t Ade A9 § UF WK T AT EdT € AKX S59
qe HyT FAfuR &7 F Uh ffred o TEar € 39 9% &
(snug) T Fci¥T AT & AEEAT & UF gIAAT (scriber) TME
Sk

iR @ae a1 (Universel surface gauge) (Fig 5)
forea fawft oft o & srafea & s awdr & |

qReEd aTd® FETAS ST & & o awar € |

TR Adel 9 oY gEaTer T S @war & | (Fig 6)
givaeer ATER TS & WHT a41 %0 (Parts and functions of

a Universal Surface Gauge)
a9 (Base)

¥ FE ATALA AT &I FT a7 BiAT & qT §6% qcl § TF A
FT BT ©| 7% A-ya et Mo @R & F1F ) A 5@
#ae ® A & ff @ew edr ¢ | a9 # s O fhe et
& o g fft oft 3w o & amga <= o awdr 2



Fig 5

©

SNUG

SCRIBER

FINE ADJUSTMENT
SCREW

BASE

GUIDE

"VEE" GROOVE

CLAMPING NUT

\SPINDLE

ROCKER ARM

PEN

FIN122015

Fig 6

FIN122016

I*T A (Rocker arm)

AHT ATH 37 & UF {BRT To7 B3 GSoede & & T T&dr &
St % ge wwEeE & forg s gtar 2|

f&rzw (Spindle)
I UHT AT & T & 2|
ThTEs (Scriber)

T TH & AT FATUT A &7 Aee § fea o ot off snre
Fq f ST @ 2|

GV 4T ¥@-v@E (Care and maintenance)
* TN § qd qAT T FHE ATF FIAT A0(RT |

o 39 F fA=cl gdg ¥ a9 & Udel dT 9¥d TR THET
TN HIAT IART |

° MY ATAIIF Bl dAl THISEY B UTY T =1 AR |
o I wa uT At garg o AT I =rRu|

Iearew Ua fafemtor : fRew (NSQF ®R 5) = s 1.2.20 8§ wwifa Rrata 73



Sarew g fafewior (Production & Manufacturing)

frex (Fitter) - fen fwfem

v 1.2.21 & gt R

351 & (Cold Chisel)

IqAV : 3 A F A A o fawaforEa wrF ww A e

o 3 I F ITAT F} FA FATAT

o 36 N F WAWH F AW FAT

* fafirr awe & ST w1 aviw ww=T
* AT Tt F 9T |

3T S (cold chisel) BT &T UF Fd+ Y & STt faeft fhex
g fafifr da #dw s@ d@feeret &g waer st 21
(Fig 1)

Fig 1

FIN122111

faftr ae w@far @ e sfafRs Terd 1 29 da & &t
HEIAT & FTeHT g At & | =it 3t 718 das gegdr
gidT & et Yase et S @ |

T & 30 (Parts of a chisel) (Fig 2)

Fig2 HEAD

s S
! ! /BODY
| |

4
| :
i POINT 2

o T i et S A E

— 3fid (head) st (body) A& stoaT &d= €X (point or
cutting edge)

SfAAT I=F FE T AT FW AARIW TG (chrome

vanadium steel) &1 g STt 1 St F1 s FE

(cross section) TTEMRUA:  TEHSTHT AT HLHSTHY ElaT |

Faq Y FBIFa 07 T2 fFg 2 € |

74

IR T # 3= (Common types of chisel)
AU JH F1 A ST el ©

— @ure B4 (Flat chisel)

— U ®e B+ (Cross cut chisel)

— ST TR 34 (Half round nose chisel)
— & A% &+ (Diamond point chisel)

Ture 3+t (Flat chisel) (Fig 3)

ZAHT ITANT ST AUTE Tde! & TS il 8 UF dee g uq
TeTE & STfafies o & it e 2 e stmar € |

Fig 3

FLAT CHISEL
(a)

(b) %

CROSS CUT CHISEL /
CAPE CHISEL

FIN122113

®HE ® JYAT H9 AT (Cross cut or Cape chisels)
(Fig 3)

ST I Arar "re (key ways), @i (grooves) T B
Fed g BT & |

¥ garwr At 3fEt (Half round chisels) (Fig 4)
AT JTANT AHTHT G4 (A ATferar) Frew 2 B s 21
&1 A= 2T (Diamond point chisels) (Fig 5): ST ITIHT
FIAT, ST 9T qGTAT &1 T FA & forg fFFar smar & |

AT 372aT / 9= 2 ateit 347 (Web chisels/ punching
chisels) (Fig 6): 5i@ar 3T (chain drilling) # aTe egett &t
FT FXA & forg fawar Smar € |



Fig 4

)3
D)

HALF ROUND NOSE CHISEL %

Fig 5

FIN122114

FIN122115

DIAMOND POINT CHISEL

I (1) w1 ww (Angles of chisels)

Fig 6

i

WEB CHISEL

FIN122116

T & faforfeat
— @ % AgAR (length)
Faq R #t =rers (width of the cutting edge)

TF (type)
— ATS A AT FC F G A0 A AT & |

IR : I A & A A o Al w A g wiw
o Rt wfvTe & fom Roe (39) % ade wvor &1 ===
o IF QAT BT F THE

o I N TN Y T@IEE F Al famwor |

qi® *0T Ux 991 (Point angle and materials)

ST &7 & Ah/wA w01 (Point angle) (B) frft fare s
arel qaTd F FUR (Y FRaAT & | gg weraAt & gk T AW
FI TGTAT 7 S F07 &F I 7 |

HE T A FT & FHE & GET F UF AT FO a1 € |
(Fig 1)

Fig 1

CURRECT
INCLINATION

FIN122121

3% ®1r (Rake angle) Y& &0 y & A1 % FUL Feldh U
FAT T F FE TdE F o F = & For & | (Fig 2)

T FT (Clearance angle) a1 FIT o Atk & fA=rer
ek UF FAd €T 8 I SIHT H1 S(d & & 3@T & S H
F07 gar & | (Fig 2)

Fig 2

ANGLE OF

RAKE ANGLE INCLINATION

FIN122122

CLEARANCE ANGLE

T I H Fdd g TG FF H TRl A FAT AR SAT [hEel
seRft | (Fig 3)

Ire da fafemtor : ke (NSQF &R 5) = srwrm 1.2.21 & qwita Rrgia 75



AT SAFHTE HIT TgA TST S AT IF H HeaT © | Fedd 1 A atert
FE § G FLAT € MY FaAd - S Fear 2| ——
(Fig 4) FIET ST ATAT TaTe ) FIOT T TR
(point angle)
Fig 3 I=T FEA ST 65° 39.5°
// FAT SATeT 60° 37°
T B 55° 34.5°
frerer 500 320
) GIEN 450 29.5°
TRt 300 220
AT : BT & Ffewr fag & gt o aoar aanlt et 21 39 I H¥ Y@@ (Care & maintenance)
FHITT FRT ATATe S RO & FHT F HTed & % SAT A N N

FHfew fag gedt 78t € |efw farftr w3 aar S sramy & 7o
i 21

ST & gEd F o dd @ |
+  WITEH Ik AISAA H TAET T F |

Fig 4
ffiT #3a awer geaar a9 &7 T F1 |
ANGLE OF o T #=xa @ww o & 7 # |

T N— —

argrer =g 1w (Ordinary depth gauge)

SEAW T IS F A § A1 fAAferad w1 FA AT S

* |THROT TERTE T FT TAWT TATZY

o TERTE AA & WO F AW

T METE 7w (Ordinary depth gauge) Fig 1

AR TEXE A OF 7 IRI@ I | foear s
et geat @@ &1 e A & FW e 2|

AT TXTE ST % AT
1 T e A
2 wfEFEg
3 WM&
4 AT (49)

7% 0-200 mm. & I | et &ia 2| ifEasdy Sor A &
73 & 0.5 mm ' gEar G foram S A 2|

FIN122131
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Saarew g fafewor (Production & Manufacturing)
ez (Fitter) - smv@ e seE 1.2.22 & swtw REia

3 | aw Fw (Sharpening of chisels)

IqAVA : 3 U & A A oA faforfaa wRF w A e
o YT TS AEE 9 Fieg o (B) F BT & aw @wmw A qtwaw g |

FTATE JTART & HTLT Frotet (S+Y) T g8 St & | i s T wefe av R T Fea @ UF A @ @
g FY & forg foster &t dewed arEvey T fAufia 7 & e | o aF ¥ afean safen wfe a% 78 g Jmr |
CERERIESIC I

& ¥ w1 fAdterer # (Inspect the tool rest)

afe gor e AR F A aga oAfw A7 2 a3/ qEEa
Fig 1 FX AT T8 Do * foraaT g9 & 3aq1 #39 w@ | (Fig 3)

WHEEL GUARDS Fig 3
NG

FINE )

WHEEL\\

grefoeT #ofiat a¥ =ister & a7 & v & | (Fig 1)

\COARSE

WHEEL

FIN122213

COOLANT
CONTAINER

7% giafaa &2 f& o= § mata ofides 2|
ysfoeT & qua, 4 (fasrer) &t 1 &1 -3 ((A) 7=

ATTRA FX AN @Ee & S & g7 3 | (Fig 4)

F% A T & WO & a8 FTed Aot (AT aga i &f 9 Fig 4
& Tt <fister I A FT & fory Suges € aEfoeT & vt 3
SATeAT 3T TR | AT ST =Ry | (Fig 2)

FIN122211

Fig 2

FIN122212

ATEOST & FA & forg fferfaa sfwar &1 T e s
=feT |

FIN122214

o . TF A (B) ® gt fhat ax fag #t 9187 &1 dtih e &
:—5—. 3 PR e TS ot e € & et g BIX IX AT ITqAAT I&T9 & 1 @ | Ig Ffihr w2a awer aat
o F Fefeir A% & 7t & waw w4 | (Fig 4)
a}_}""?' T e A ety 1 77 e e e & o et Soer (G e rorer A g o e T et o A e
! @ a7 &% | (Fig 4)
AT T T |
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A T & F= F forg ot i shiaas § a8 a gam e
forster it SwR fe | @ @ |

e e &1 @€ Hored 2< & AT € daf 3 TSI w<h ATh
T ST =few | (Fig 5)

Fig 5

FIN122215

Fael FTE aTet ZIet & AT HT AT L | (Fig 4) Te8t a2 ysfoer
T &% | (Fig 6)

Fig 6

FIN122216

IYTIUST FT ITANT F¥d THT TTA T HT ITANT FY

FTEA TTA LI Ft FIE AHAT, L 3T TN A Grera
et s =i |

TTTOFAT F¥d T Tt 1 ToheA & foI0 Fa09 & F+A9
T A ATHUT HT IYIRT T H |
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Saarew g fafewor (Production & Manufacturing)

¥ (Fitter) - sev@ e

v 1.2.23 ¥ gwEE e

e s (Marking media)

IqAVA : 3 U & A A oA faforfaa wRF w A e

 state the purpose of marking media
o YR TFR F Frga Arem & 9@ qawn
o faft Swi 2q S fags Arem w1 T A |

Aifer wt ~fRw ®= *1 @™ (Purpose of marking

media)

FafRa/aeuse =1 ~fea s A, ~fea ad &t @ 0w
goaT R % fore Sta/asdia ot ade #t T AT & a1
At faam Stmar €1 T q9T 9t Y@ ST #¥ & fore e
DT AATIE ATLAH AT ATl & |

fafir g \reaw (Different marking media)

faferr y=re & fRrg wreaw "%t i (Prussian blue) #TaT
Tohe AT FgeAlsT dae & |

TqH (White wash): T F3 aO® & qATC 30 AT & -
ATH F GO B A F ard HATEHe

=% &t foremse e & ary faar &%

g S1eT & FO FT AT & dor 7 e F¢ |

TAHET T ITAT GRa<r wior (forging) ¥ rafiga dast
aTelt gaTe § fohar star € | (Fig 1)

Fig 1

WHITE WASHED
SURFACE

FIN122311

3=7 qfR9&dT (accuracy) atelt fAfHa awg &g AT & ST
FIA FT ARG A A |
e si®= (Marking blue)

TF TEEE S8 At 17 &7 afede e & g fuemn
SAT & S g9te 9¥ i &% forg Iuanr faar Smar & s
e weliy a@ae & 2|

e (Prussian blue) : 8T ST ¥t g5 a1 #9h &7 T8
Fel T T AT € | 3HAT Herdar § agd 8 e A s
=] o= g ATEm marking media ) # ST @@ § Sfaw
T 3 & | (Fig 2)

FIT ek (Copper sulphate)

FIX TFHE F TN % a9 0T 7 09 3907 F9 4 A5eH
ufire & femee = aa T STTaT @ | #19Y aothe &1 ST

Fig 2

Y

SURFACE COATED
WITH PRUSSIAN BLUE

FIN122312

AT T ug qElA #Y T Aqel W FAT Sar € | F#w aeke
Repa &1 ¢ @dsl 9 w5 ave & faaw Smar € |

FT AoHe Tedldl el § gAY 380% ¥@ T@E | agd
ATTYTHT T FTRY | g & T8 FTIY Aohe & o &l Tt
A¥E & gaET AT ALY |, 7oar 2 g e # o asar
g |

A= % (Cellulose lacquer)

7T ATIRT €T & ITaey foge areaw (media) & | 7% fafis
T A a9 Far & | J8 dsit § gaar @ |

St FE F qRIYEAT (accuracy) UT TAE TR0
(surface nighur) ¥ sIgaR fEw wew &1 ==
o s @

FaTe et |, S fFe o arfd it oaeae
FRAT A AW A Iqere & o Ty oft g w
fozea we% @y e o wwar @ @ wfd &
ATITHAT gl 2 |

/e R #@ & WAz awam T At w6
Tt SR W g et ®@ R w9 F g
AR gE™ AT Taeil I ¥ TqF AATAT =TE, AT
I ST HAAT THW A ITAL & At AR @ & AW
UTg TESAr AR WRE ¥ e awaw & fog saE
farg ot €1
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Sareq ua fafemior (Production & Manufacturing)

e (Fitter) - sev@ e

v 1.2.24 3§ gt =i

a%q e (Surface plates)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S

o FHAA @ F| ATAATHF [AATATAT T qOIA HIAT
 faftm g & g9ae @ % TRET TaET

o THAA e H Sfearaa &A1 A1 fg®w A9 (marking table) #t #vemRTeT® fwwarei Y w=RT #T qOi FIT

THAA e - IO%0 JawEwar (Surface plates - their
necessity)

s 9f§E (accurate) faefier fastwarett &t fafea #wam s1 at
IE ATavEF ¢ % Sew ae quid: Fad daqg 8t | SEHad qqg
FT TR A & fawiy o &t @t & | (Fig 1) #efier oifa &
FET & forw ged TferT J=feld STeq ade audd < U (Hgs
AT & |

Fig 1
SPECIFIED CENTRE LINE

RESULTING ERRORS IN
VERTICAL POSITION OF HOLES

[ WORK PIECE

A B D %} iiiii 4?
I |

FLATNESS ERRORS J
EFFECT OF MARKING-OUT FROM NON-FLAT
SURFACE. NOTE THAT THE ERRORS IN THE HOLE
POSITIONS ARE EQUAL TO THE FLATNESS ERRORS

— SPECIFIED
HEIGHT

FIN122411

veTd Uq §¥=HT (Materials and construction)

TAAA E T: TS (e %0 gorar dre &1 adr ardl & foras
oo & a=w & forg gfvad g8 & o St € | F1 |de
F A F3h gea foT At € | ggar Y@ & oy o=y
F dTE AT AT (web) 741 & STt & | (Fig 2)

Fig 2

HEAVILY
RIBBED
UNDERSIDE

CAST IRON SURFACE PLATE

FIN122412

FHAA FIA § THEAT U9 GIAAT % forg i famgart ox e
(suspension) fau s & | (Fig 3)

¥ I BT TAAA I T AT & STelfh ae7 THAA ©e LI
a7 |

80

Fig 3
EDGE STRAIGHT AND
SQUARE TO EACH OTHER

ACCURATELY
SCRAPED FLAT
SURFACE

THREE POINT SUSPENSION
FOR STEADINESS

FIN122413

= WG 9t (Other materials used)

qUAT e M & forw d9mge &1 oft s e sar & |
I9TEe @ (dense) Ua ©IE 9aTd gaT € | Iwrse & fAfia
TAAA @ FTHT TRYEAT A @l & A6 qd8 W W
U 95 A | 3T Adel # W ALl IAA |

FIf{w<oT Ua T (Classification and uses)

HINT 9T & FF &g A @ q9 I8 § ITae © - I 1,2
AT 3 YT 2 U 3 A AT IS 1 AfAF WA € |

faforfe=t (Specification)

TAGT e & THAT ©< HI IAHT qEg, qEE | g aAqT
VAT A i 8@ & afva Ry simar 2 |

S -
TAAT Ale & qaaa we 2000 X1000 = 11S:2285
3@WR ¥ T@e@E (Care & maintenance)

START & Teel AT AT § ATE F |

ATHY I Ff A8 HH T HY |

A T FHIE HeN A T 79 |



Saarew g fafewor (Production & Manufacturing)

e (Fitter) - sev@ e

v 1.2.25 @ gt =i

ot @z (Angle plates)

IqAVA : 3 U & A A oA faforfaa wRF w A e
o AR g9 F FT @ F IS ARTATAT HT 9 FLAT

o FT we F FET w® e

+ At e & Fo1 @e FT THA T@qTT
* FNT W F AT TATT

o T we H fafirem stefaa s )

et famward (Construction features)

FN e H 3 AAST H U THAA UF THR ¥ HIAA
T ST @ | AT g g9 I 9T goddT | AT T
F a1 & | R da e & off woftae 2% avf & = @ &1
S 9T 9 wefee A2 A STt 3AH o= uahe & forw U
e & a== & fog Re a9 7 Ro oma & |

For @ # FH (Types of angle plates)
e 3| FT w@e (Fig 1)

Fig 1

EDGES AND ENDS

MACHINED SQUARE

RIBS

\S’))\\\\\\\\\\ AN N

CUN NN WY

ANGLE PLATE

FIN122511

ATHTEA: AN {67 1 aTelt 9 T &7 H0 e § & @t
3ta famr waar sifers s & Sl @ | g9 &7 T adet &t
UF gEY ® 3@ 90° WX Ul w9 & Wufw fEr Sm @ |
fa=Ime ST R 7 FIT el & F H &R FT TG AT 2
AT P AT ATES SieT eiar & |

Brfier (slotted) w1 @ (Fig 2)

T A% % H W< & 3f da ddel (plane surfaces) # sy

(slot) &t &It ¥ | I= AR 31 HIT A FT ATAT T ATTST
FTeAT &her & |

Fig 2
EDGES AND ENDS
MACHINED SQUARE

FIN122512

FT da-ade ¢ A= & 18 B § e e @
ST @ | e et af=e & forg 3| T i For wie s 90°
a% g o gaar & | (Fig 3 & 4)

Fig 3 Fig 4

FIN122513

TAA T w0 e (Swivel type angle plate) (Fig 5)

7E AT (adjustable) BT & frE® 3t Ad=t #t & FHr 9
TET ST @FAT & | &7 WA # T qqe AT ghSl H HAToId
gt & | UF Adg 9 stuniwA (gradution) T staT & arfe
FAY AqE % @SH | FHT F & 947 9 g% | A Tl A
TIH A € af gt ade UF ga¥ & 90° e et & | faedt
+ff frfy & fr (lock) #%7 % g Fe-ate & & | & |
I FT @ (Box angle plate) (Fig 6)

T Y T ST R A i wie & & ave o S E

| &fET & qvaTd Jta F a9 & qTT AT AT GFHAT & ATien
AN & fovew da wofie & g o &% | 9= uw agd &
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TEA ATH © | g @t AT Wi g7 UF gAY & A
T FATE At 2

Fig 5

FLANGED PIPE

ANGLE PLATE

FIN122515

Fig 6

ALL FACES
MACHINED SQUARE

BOX ANGLE PLATE

FIN122516

uT (Grades)

FOT e 3 TRYE I | fAadt € Ry dw 2 qar I | 3= 1
F T e AfeF TRYE quar AfeE TRy JiS F4 (tool
room) & FET &g TAATA H AN & | T 2 F FT we

AT =& (Parallel blocks)

AT [ AT & HTAT H FEAATT 1 AT & | ST &
IT & H ©e & AR gEH HU e (precision angle
plate) ¥t fadyator At & Iuerer gt & |
qes (Sizes)
FIUT T FF ATEN B ITAH el & | Ty gy ares fAfde
FT AT & | ST | FI0T e ¥ AT b7 AT TAT T AT
T foT T g |
For we # fafdrewt (Specification of angle plate)
F) AT 6 T 1
TR wie F 37 THX 98 ATHA (designate) {3 star & -
T HIT e 6 I 11S:623

q) A1E-2 U< 2 Fv @ #t fAwaq arfaa G smar @ - aor
e 2 9% 2 1S:623

el
qES H. L B H
1 125 75 100
2 175 100 125
3 250 150 175
4 350 200 250
5 450 300 350
6 600 400 450
7 700 420 700
8 600 600 1000
9 1500 900 1500
10 2800 900 2200
fad I 2 % forg
@WK ¥ T@e@E (Care & maintenance)
— ITANT & TE MY A1E § ATF FY
— ITIANT FIA & qG dt Y |

SEEW 3 UG F A § o1 fwAfortad w1 FA A e
o FHTTH! (parallels) #t vt & M T@T=T

o AT SA(H & SAEE ALOH  FHt SqTAT

o ft. . TH. TR GERA aF q AL AF H A HIAT
* AT sA(H & STFRT qaqT |

fafsre e & aumaR &t &1 T3 7efiae & forg #rd-wet
F H T o fFar @ € | A e Fe e oar
AT a7 d¢e & gid & |

1 3| g (Solid parallels)

2 gt g9 (Adjustable parallels)

T TH F g (parallel) &1 =T (Fig 1)

Toft T & Frt § rferewior: T ST @ | R AT
FTE AT FEATA @S & FATAT ATAT & qAT FAF TS UF ST

Fig 1
PARALLEL BLOCKS OF
EQUAL LENGTH, WIDTH
AND THICKNESS

=
=

’

MARKED
AS A PAIR

FIN122521
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FTE H TG A T & | §° Folgd ATAGA AT T 2,
T FH-FA AT gy TRga T Sar © |

AT (parallel) # weftae gaw dre q% far sar & dqun
T T # 9 (square) BT HHTAY a9ET @ & | A
et % St (pairs) ® &= =T S@T & |

U< (Grade)

UL 3 I8 | 9919 9(d & I A d97 I< B 9% A 7e
FTAT STAT AT F&T % HMET % (o7 q47 I B Fr A7fiey
AT & FAT & oy ITYH & |

T THTET (Adjustable parallels) (Fig 2)

AR 37 URA =AH UF gAY & FAT (Ued uF @i darew
(Tongue and groove assembly) &RT Jad & | § THY %
quTCaT F fafre Famgat & forg awmifoa o s awar € |

Fig 2

FIN122522

I

wofte & @ Ste @t &fén % forw s da awmETsT auTaE
FT AN a7 Sar & | T AT q189 AT 7 & g
g FE-ESl B FAY oW § ¥ AT Sar & anfd weiee
THA 9T el Aifa e f@ar s '+ | (Fig 3)

Fig 3

PARALLELS

FIN122523

g (parallel) S & T9@ S & U wE A
a9 qiRyrzen ghafea #37 & fog Al set § s
a8

G A TGEETT

— FE T & T8 A T ATE F
— & A F O o ae |

— U T I A FY |

TATY & AEA (Size of parallels)
g 1 ¥ g% fRar mar & |
AT &1 9ga™ (Designation of parallels)

TET, IS FI9 S THTAY & o0 S T AEF &1 &1
BT = IeATHa f3Far Smar & |

SEIELR
3| 79T A5 X 10 X 100 1S:4241

Fig 4

FIN122524

AT q97¥ 10 M X 131S:4241

e 1
3| AT H AqTSA
s et T.W.L.
A&B 5x10x 100
A&B 10 x 20 x 150
A&B 15x25x 150
A&B 20 x 35x 200
A&B 25 x 45 x 250
A&B 30 x 60 x 250
A&B 35x 70 x 300
B 40 x 80 x 350
B 50 x 100 x 400
Fig 5
§
¥
g 2
AT qATY F1 @EA GF W
=T I [CESIES
10-13 40
13-16 50
16 -20 60
20-25 65
25-30 70
30-40 85
40-50 100
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Sareq ua fafemior (Production & Manufacturing)

e (Fitter) - sev@ e

v 1.2.26 - 30 & gwtaa Rt

grgstt % witas @ a1 (Physical and mechanical properties of metals)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S

o grgett & e wifew qon wit s
o GTIEAT F J(EAF IO A F@qTT |

aTget % 0 (Properties of metals): grqstt & faferr or
Bid & | SGTART % YR 9 AR 9% A angen & wwe
farar Strar &1

grget & wWifew T (Physical properties of metals)

AT (Colour): fafsmr argent & fafsem @r &id €1 Seeew &
fore At #1 & AT e T Erar €| gg 3 e [ Fer @
#T &tar 2|

WX (Weight): arqeit & fafsmr wie gid ) agfafaas s«
T FE 3T &l et geat (fafire swer 2.8) &t & qur @
Sl g W (fafere wwe 9) =T 21

"ET (Structure) (Fig 1 @97 2) : &THRUE: €10 AARE
FEH HLEAT & I 9 AT e A A g 2| fear aw
T it St argett | UF W arell §¥E a9 g9 At
Td FIST S IR § S ST gt &

Fig 1 Fig 2

=

WROUGHT IRON

gataaat (Conductivity) T garesrar a9 g garamwar
FAI: ATT 7T O #t & AW AW AFATG S S| arg F
FFATY GATAFAT AAT-ET Sl & | afar aqar st am
a7 faga ST & garas €| Aty gt auT faRe e &
fore e &1 T e ST 21

TwEE 0 (Magnetic property): afe &g o1g g% &
AT ATHAT Sl & df FeT AT & FF SaH i o7 & |
FAA TS THIY & LAGH TTA & AR 1= @+ e &gy
TEF A1 AR ATHGA Sl & adT U STAle a1ge agm 3%
TAE EE § AT T8l e |

Teran (Fusibility) (Fig 3): @& fawft g &1 a= o &
e Fror W XA § aw et S sWE 9aqTed StenT-stenT

TR I A4 ¥ | qRad_ F3d €, 1o 3| & g7 faq
T TATTH HH AT & qUT ST I qrIH 9¥ fosrerar 21

fa 232°C ¥ fuserar 21
e 9¥ 3370°C ¥ fUererar

FIN122611

CAST IRON

84

Fig 3

FIN122613

it o1 (Mechanical properties)
aTg & AT v A @

TATEAT

a=ar (Ductility) (Fig 4): #12 Y &g da a1 F&l Tt & 5
faeT 2 gU dwTE | =1 o 4 | AT e A |far anaarga s
FXA & forg a7g q=rar o iR 2t 8| uF awr ong & Aega
AT G FHAT ST AR | ATET TAT THITIH q=T &g &
= ITEIW 2

Fig4

oV

METAL BEING
: DRAWN

2,7

nooo

FIN122614

]

s EaT (Malleability) (Fig 5 @4 6): #wf¥r, TifemT
ATfe & faAT wed (rupture) & ATEST qIT ATHE | TRAAT &
forg g & &ft Romstt & = w7 & S & U F arg w7
AT T Fed |



Fig 5

FIN122615

Fig 6

FIN122616

Feat (Hardness) (Fig 7): &g & @I, ge-%e TG0 q21
YA F IfATESHar & o7 N F3AT Fed ¢ |

Fig 7
o CONSTANT LOAD -
O O
] O
~ ~
HARD STEEL
SHALLOW 1 BALL Y} - DEEP
— =
} e / §
>

RaT (Brittleness) (Fig 8): R[zar fawft eng #t @& or &
ST Zed & I 13 ey faewer € g1 A7 | gear dter iR
a1 UF I3TELW 2| AT FeFHA qUT ATHIA G HIA A
STYET gT /T 2 |

Fig 9

CHISEL TAKES IMPACT

700707

FIN122619

Fig 10

h
| I—f BEAM

ROD UNDER LOAD

LOAD

FIN12261A

TENSILE STRENGTH

Fig 8

/Qr@

BREAKS
ON IMPACT

[ —)

FIN122618

]

gt (Elasticity) (Fig 11)

oTq & TATEIAT IHHT T8 0 & Foraes H0 37 I A a H
g A UX A8 AT A ATHR H AT J@r €| FF & AT
ITATRA fBRT, TRTEET 7 UF =7 I37ew 2|

fmema= (Toughness) (Fig 9): g™ o1g &7 a8 T €,
ST g 98 AT AT HASH it e HY qrar 2 | e w5
o7, HIRAT & faadia 2| faear aver fowe a1g &1 uE Ieree
2|

ggan (Tenacity) (Fig 10): &g % 39 [T &7 98 {471 e gU
ATET q99 AT F1 Ty At & | g3 e, foeat dter qur
e oTTfE 3% aTg & IeTe 2|

Fig 11

<o,
"y,
(o

\ R
,
;?/

UNDER LOAD

|
§ n %
FIN12261B

fafire 1= (Specific gravity): e &1 & aoi¥ Y 9 &
FLET AT & a9 % §19 & AgIa 2 |

Iarew dq fafemior : ffew (NSQF @7 5) = 3 1.2.26 - 30 & Tt Rrgia 85



Sareq ua fafemior (Production & Manufacturing)

e (Fitter) - sev@ e

v 1.2.31 9 gt =i

fae =nfere & (Power hacksaw)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S

o form ofer g & Fotward & @

. v ote & fog @@ < #=1 T=w F==v

o T o 3w <t Y Fagtwaret w1 aviw #=n

o T F UHIA AUT TEWRT 37 ATl JHRAAT F T&AT T
o for ofera &R & g & A ST

o form wifera FT & T ® e A Al w7 aoiw w8 )

T ATH AT HT TINT AT AT H TF A% & Hedl &l ge
H H¥A € BIET el & IANT | AT ST 6T ST aret
& A% A1 9rE ar 2|

@eTor (Features) (Fig 1): 97a< @F &1 28U T %1 d¥e AT
FIA & TAT TS TF &F H H(ST AT & q9T gAY TiF 7 J9¢
Ft Refier Fed gu FfET aEt Far €| Few A Tl wiew
& AR 79T § Fgaar 2|

Fig 1

FIN123111

AtT-wfaT 79 (Non cutting motion) & ST =€ & @ & U
Serad © |

T FA TR fRaTgd/aEa & St & AET & Tohed 2|

qTaR &t (Power saw): T8 Ha9 {8 SFwTer & ST aTelt &1g
FText & 3 & | (Fig 2)

gt 21 =T (Power Hacksaw blades): 9ra¥ &t & i€ &7
AT A qAT B0 qF F THR T A4 F2ar € =i o w6
TAr ©e 7 815 &S & FT aA7 Siar & a7 G TS arav |

fafer we & 7eRaw & forw fafe = & =iga &1 s &3
g (25mm T@ETE X gtar & @) (Fig 3)

86

Fig 2

FRAME

SAW BLADE MOTOR
WORK PIECE

VICE

FIN123112

Fig 3

PITCH

Z

FIN123113

AT FATIH HERAA % o7 25mm oFTg § Iiar & dem
F FH A A 2|

ferer forr arer gia ot forer fAeerer @b & (Fig 4) |

Fig 4

CUTTING PRESSURE

CUTTING
DIRECTION

FIN123114

=T I 25mm =T H 4 & 14 F fiT gfar & g=@w e 2|

S SATIT I ATHIT & FERAA Fe FIAT ST & at B4 {0 aret
T F A’ TR FA 2

AU TS ARAT A8 g el qdT Gt A A H HHT
FA F forw 14 TPI arat &€ #f o & |



at @ & & forg 10 TPI arer =i 99T &4d 2 |

F T FT GAE FIQ & a1 T8 A A TEAT AR TR
HIT A 3@ THIW & TR A TEAT AR

Ife a7 & &9 ea aHdE & g9& ® S0 at T 26 |

FT &€ % gt & o (gullet), § w& AT & fored =€ ged &
&1 F a9t € | (Fig 5)

Fig 5

FIN123115

=T ¥ (Blade Clearance) (Fig 6): sfar & wifr
(Jamming) &t Tr&A & forg & for Fefe= 37 & fog, @t <t
& 3TAT &I (% < 9 99 (waved) Fd 2|

Fig 6
CLEARANCE DUE TO OFFSET

7

CLEARANCE DUE TO WAVINESS

- e

- e

- gar &t fow

FARAT =T (Clamping arrangement) (Fig 8)

e a1 § HIT e &7 dve F RN fSarEd o[ ey & aur
AW ST P heh 29S HT TEIAT & Thed & |

Fig 8

SCREW JACK
JOB SUPPORT

CLAMPING DEVICE

STOPPER

VICE HANDLE

E.L, FIN123118

ST FA AT & agd AferF deIr & 9w F7 FeAT eidr &
AT 298e =T HT FAT F3d & |

T AT HT TR A cdel AT FIA & (ol FAITA FATL
e & TN 3 & (Fig 9) |

Fig 9

A A

)

FIN123116

faga =tford &% =€ #1 faawr (awfwr) (Fig 7)

Fig 7

qraY SHAT &S & ([AAT AT A Ta< SHAT &S 1 A1F HA
g ar fe &t e & AT smava g 2|

- T (&R &t & A A g9)

FIN123117

Sarew uq fafemtor : ffe (NSQF @R 5) = s 1.2.31 & gt Rregia

ﬁ-l FIN123119

e =T (Fixing Blade) (Fig 10) : &< & % 9 &
TERT & ared 2 |

=T & q1d @er [{om & wrEe giar TRy (Welia & =ie &1 96
7 et @ & e & TR 9% Y F=ar ?)

IATEE F HBH & FHIT S 9w & TET € g2 AawmE @ @
AER F =T S|

= &1 39 & forg durfer fearsq &1 9= Fa @ |

Fig 10

TENSIONING
NUT

DIRECTION OF

FIN12311A

(o]
~



Sareq ua fafemior (Production & Manufacturing)

e (Fitter) - sev@ e

v 1.2.32 9 gt =i

#ew &ten @r (Metal-cutting saws)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S

o YR fFER A UTg  FAA AR F AW F@T

« &fas a2 s (horizontal band saws) & @t TaT™T
o Atm ywr & w9 st A Rmwaiy saET

s FEY AR (contour saw) F faftre z@A T

o IUNT A FF A€ F O Fd ATRAT T A S0t & |

fafsrer ST & a1g Fre arer AT F aa AfrEw ITn T
ST & | ot fae €

— faga =nfera s (power saw)

— #fas® dvg s (horizontal band saw)
— Y AT (circular saw )

— &g 998 A (contour band saw)
o =nfere st (Power Saw) (Fig 1)

7% g8 AfUE A fFU S At 91g w9 o ® | (39
T § U T & faawr fGar wr &)

Fig 1

FRAME

SAW BLADE MOTOR

WORK PIECE

N

afast 9vg I (Horizontal Band Saw) (Fig 2)
TR TF A-H gidr & o 9¥ Atex @ft =t @ |

VICE

FIN123211

Fig 2

ROLLER GUIDE
BRACKETS

FIN123212

88

at foefet o uw e Tfed (endless) ave &y AT 21

Tgae farfaat (stepped pulley) & #iex &t wfer # afkad= fFar
ST @FAT & |

T MEE & dhe & Hd & &I godT (Herdl & q97 309 =g
Fled THT YUY I Tl WA 91T |

TH AT g5 THTATS Sf0Se FT TART FId §T A & qA1T aTF
@T AT © |

UTg-ET 1 THSH & forw uF argw off ol gt & | arse w
HIUNT A= & forg gamaifora foar s awar & |

0 TN FT T o1 TE & o 388 e e ifee asr s
forar s ahar & |

& § & farga =nfora ot o & Sig Sied Fdd w3l 2 |

g AN (Fig 3)

I THE F FAd AN HT AATA TS AIET FTE &l 1 H
FText & forg forar StTaT & | g9/ |@ad (continuous) & T
foretelt & oo Seamew #rat | et gty € stet wie #e A o1g
FT gEAT oA ST € |

Fig 3

SAW BLADE

WORK PIECE

FIN123213

e A (Fig 4)
THH UF g1 AV AT S FHT TAN FAT & qAT IS qAA FAe
FaT et & | (Fig 5)

fafsrsr =a@Tett (profile) # e7q Frewt % forg 5& wefiat &7 =T
fam st € 1 (Fig 6)



Fig 4
JOB SELECTOR DIAL

BAND TENSION
INDICATOR

GRINDER—\

BUTT
WELDE;\

SAW GUIDE
TABLE

TABLE TILT
HAND WHEEL

VARIABLE SPEED
HAND WHEEL

FIN123214

UNRESTRICETD
MACHINING
GEOMETRY

CONTINUOUS
CUTTING

FIN123215

Fig 6

o

RADIUS CUTTING

SLOTTING

FIN123216

ANGULAR CUTTING NOTCHING

FEY AT & T S & AT & (o7 g7 AT & 619 =S &
o =t #1ew #1 B (shear) foe fawam strat & | & & Rt
& ST & for us ge A wefi au e Sie & forer w37
& forg us ster yrgve off o wEar ¥ |

I e & forg w7 & fredt off For 9% FgaHmr o awT © |

T TF TEE & TOAT & ST &S &l FU-IYT AW F el
& @7 39 3% (rigid) T@Ar & |

T8 S -F&T (tool room) FAT & ST 36T ST @ | 389
Fex UaTd Wh Hl HIEA HT HH "L (oraT AT |

TN 3T |/ F FIQ A LA ATt qIEETH
G 3T T & F1 e % fore & qragmi aeaqt a7y |
STTE T /T ofd q97 qeii= &) &fd e @efi &t 59 &3 |

F1 & are¥ fAsct gu R &t er=t A & grfera faerm s =nfey
ATt gael T LT Y& B ST q% |

gfafead <ot % 0 & WF 7 Foran 7€ S|

ST A THST HI FIET AT & AT HIEA a1l Tl FI ged & a1
% forg wefger &t azq & wie & aie|

7 gfafea #3= % forg & e us aver gared &1 suahT e
ST &1

FTed G AATYF Ta19 34 & I FAIF 399 =S € gl &
Y FF F FHR & T FTE Tl & |

9 TF 939 H IS 509 T@d €, af faaad s & uF &
HIETE FT T BleT THST FIE ATT At =TT AT FT ITANT FX |

S UF & dd1E & THS HIS AT Al &TT TS HT JTART &< |

Hofir fmfaT g SaT SgE sEe &, e I AT | =
FT ITART FF A fargent a¢ wefat &1 i F |

Ieare ua fafemior : e (NSQF ®R 5) = 3w 1.2.32 & "eitea fraia 89



Sareq ua fafemior (Production & Manufacturing)

e (Fitter) - sev@ e

v 1.2.33 @ gt =i

g wigwrier (Outside micrometers)

SEAW T IS F A § A fAwAfertad w1 FA AT S
° ATE WITHHIET & TAl H TEATAAT
* I AEHHEY F H&T AT & q@ T |

AEHHEY UF AT a © e et Ste df Ao
(0.01) afRurzar & & ot 1 "t & |

qE WIT AT & T Sk ATEHHIEY H g AISHHIET Fad
g 1 (Fig1)

AEHHICT & ot J8l gaaE 7 ™ T |
%% (Frame)

HH T FTI-HIse T ¥aT gTaasqa (malleable) gerat
AR HT IA=T ST 2 |

ATEFHHET & o= ) I g6 § @ 9 © |
I@/ate (Barrel/sleeve)

ST [T HH U AT AT € | T UR S[EA @l AR Sfwr
(graduations) = &t & |

et (Thimble)

et &t wafura (bevelled) @d® 9¥ Y 397 (graduations) a=
gid & | foreer gt a¥ o etar € |

== (Spindle)

ferear @7 us f<r A9 %o (measuring face) @At ¥ |
Fa¥ R &1 ISR g Ar € WX a8 AT § A e |
TEER Fmaet & fEred dm-fis aemar o J%qar ¢ |
=g (Anvil)

e AT wAE W & UF & S wigmHie & WA A fhe w'ar
€ | a8 UA™  FET HT AT SAT © q°T QUi HAd A8 |/

R gar € |
=@ @t% 7T (Spindle lock nut)

faely o aifea Rfa 9 frea #t o F9 % oy e Jf
qegar e |

I=E ®w (Ratchet stop)

AT @8l % 419 UF a9 319 gAfTad & F oy E=e =i
gar & |

Fig 1

SPINDLE

RATCHET STOP

THIMBLE

BARREL/SLEEVE

SPINDLE LOCK

FRAME

FIN123311

e see @ge (@) wgweie & siw (Graduations of metric outside micrometer)

SEEW 3 UG F A § o1 fwAfortad w1 FA A e
* AEHHIEY F FE-Rrar 1 quie F31
* JTET ATEHHIET & AqAT (least count) Ft Frerffa w<=m |

F-RrE
ATEHIHIET UF & UF A & far 0 F1d Far e | UF 99467
# forea g =l Yaw g 5 F = (pitch) ¥ awmEy

90

gt & | o9 & awree sear fiw % fft fewd (fraction) &
FEY fred &7 =7 &t a¥er U9 free o adt w9 & "
ST @t & |



3w (Graduation)

Hifge wrEwiHieT # fEmea & 931 &7 st (Pitch) 0.5 mm
gar e |

2 T e & uF g7 & f@reed 0.5 mm F&ar € |

A IX 25 mm T e TW@T At et & | 39 W W
facfiefier @ mar  facfie & sfoniwa erafq 1mm da
0.5 mm 99T T=aT & |

{91t (graduations) 0, 5, 10, 15, 20 @1 25 mm # F&==
gt & |

forae & daa-#iT &t aRkfy 9T A 50 9N H St w@ar
& @41 0-5-10-15 - 45-50 sfar o 7St %t R A (clock
wise) a9 ¥&d ¥ |

foraer & & g A fERa g A A T g 0.5mm T

forerer & w o & iy =0.5 X1/50
=0.01 mm

Hifgw a1g AgHHIER A TRYEAT (accuracy)/AEAaRE
(least count) 0.01mm gtaT & |

Fig 1

FULL MILLIMETRES
DATUM LINE

HALF MILLIMETRES

EACH THIMBLE DIVISIONS
EQUALS 0.01mm

OUTSIDE MICROMETER

BARREL

THIMBLE

FIN123321

arex ArgweY & fawren #t veet (Reading dimensions with outside)

IR @ T IS F A | o fwaforfad &1 FA A 2
o fafea W T AEEHET & =
* AIZHHIET & AT H T |

I ATEHIAET F 9¥H  (range)

FTer ATt fafsmr o (range) ® Iuerer & S 0-25mm,
25-50 mm, 50-75 mm, 75-100 mm, 100-125 mm,
125-150 mm 313 |

aft T g AEHHIEY ® a¥d 9 Shad 0-25 mm fha
gar 2 | (Fig 1)

HIEFIHIET & @ &t ugAT (Reading micrometer
measurement)

g ATEHHIEY & 71T & 9 qer Star & | (Fig 2)

FATIH TTET ATRHAICT % FAAAH TIH F A€ HI0Y | T
el AT & AT J97 50 mm e Fifom |

TATATT &a¥eT 9¥ o &f afey | frea & B & el e
W Gl & 919 H ey |

Fig 1

FIN123331

13.00 mm (Main divison reading on barral)

+00.50 mm (Sub division reading on barral)

13.50 mm (Main division + sub - division value)

Serrew U fafemior : fkex (NSQF @R 5) = v 1.2.33 & @wafaa Raia 91



Fig 2 Fig 3
20
ZQO 0 5 10 15
0 5 T s -
}m\\\m\mj 10
[TTLITTTTTTTTTTII——
{ 5555‘10 5 é
P V- -
1.BARREL GRADUATIONS 2.THIMBLE GRADUATIONS § W qTRT 5000 mm
L - A FT TSATH 13.50 mm
qF a1g  FOEe & 3ieridl &t qfeu | f - . 00.13 mm
AVl TEH V@ & a1 (e o &% ¥@T # 96U | avedt T 63.63 mm

T | (Fig 3
(Fig 3) HEHIHET &7 qredi® 63.63 mm & |

39 91 & 0.01 mm (reqais) & o fHm |
13X 0.01 mm=0.13mm

ATSE ATES ATEHMEY & wawtes aawr (Constructional features of outside micrometer)

Iga © T 9IS F A # AT FwAforEd w1 FA A 2

* ITIT ATET ATHIHITT F ATANF WRT H TE=HAT

o IATIT |IIT ATTHIHET & AT WET F FTAT &t F@T=T

o ATIT TTTT ATTHIHIET Hl AT-AEAT FHIAT qUT TA F TAT T (A AR et S H T |

ATZHIHTET il SAM-3TT FA AT AHTS AT USSTEEHT Y 0T
7 smavrd € & sa% fafvs od & #t & 9= (Fig 1)

Fig 1
BARREL

TAPERED NUT

LOCKING DEVICE
THIMBLE

WASHER

FIN123341

RATCHET STOP

¥=e =™ (Ratchet stop) (Fig 2)

7% ATEAEHTeY 9 e R ganm v Rasw € &t A @
HAEHHIET & AT AT F & S G0 g9 gHAfTad wear
2l

Fig 2

FIN123342

92 Iareq ta fafemtor : fFeT (NSQF w 5) - s 1.2.33 & qwifa Rrgia



e ®T FB Y9 & a8 &9, FA @ SEd wRe afgw
FATT T THT fvee oY ag™ & w0 |

TS HISHHIET % (el 9¢ oFT T&dT & a9y Sfed 9¥ I8
fervee & e gtar 21

39T W F {hRT FIA TAT AT-3TT FEA & o7 ATIHRHIET
& AT UF W WA T FqedT &l € (Fig 3)

Fig 3

FIN123343

fervee frete-gea 9 (Fig 6) & STdT & St ¥t &1 UF W
FATAT € 3 fAee gad 9% & Al W 9% 39X THFeAd JoT
gt €1 39 IR UF X 9T & A fhe TEam €|

Fig 6

Y ‘/‘// o
> Qre/
j /
SPLIT INTERNAL THREAD &

EXTERNAL TAPER THREAD

FIN123346

== (Thimble)

frae & s @iadr T gtar & S ffrved 9¥ fhe 3o Jier &
F #2ar £ (Fig 4)

Fig 4

FIN123344

HOLLOW TAPER

3 7E F <[5C U 1T A & (O gedel 94 GoAd( AT &% sial
g e afew 99 %1 fia veseede giar €|
T I3 F forw wWerer @R & Faw wEdr €1 (Fig 7)

fares o R & e fRaew o &= & T fAvew &
Hawe F UHA & oI erar 2 |

Fig 7

FIN123347

farvza (Spindle)

frvee #1 uF ey ATaw qrem %9 gtar & farved & gEy R
9T I ST EldT & AT §9 I¥ 9T A1 fhe T=ar 21 (Fig 5)

THREAD

TAPER NOSE

FIN123345

ufFae TaEde & forg 3u¥ 9 agd gear & fefer e
TAT TEAT & AT S X & Ussieede & @A av ey of
AT = T e wt fore g aar €1

ATgRHEY Ft Rem @ @ o # 5 oW a@ sue

(Precautions while dismantilng micrometers)

AT aTer & H A ST & WO wA & a9 Fih gah ST
T qHeAT & |

ST-3TT F¥A 0T AT TEd THT AIGHIHIET & Ty wnt
g & b F¢A & forg =19 HY |

FAT-TT FIA & q1g AT AR & J1%F F & forg wree
ETFAEE HT ITANT FH |

At 9ET # SIS FHT qAqS A B TS g AN |

A=A HYA o o718 GHT AT &t T@A F 1T Ao &7 avFq
HT ITANT T FY Toh IATHCE ¢ B TTIAHAT & |

HATASA HEH & T ATSHHICT & ATIE @0 q9T Taqel
A &1 9 |

TR TR ACAT-AT FIA qAT A2 § 9= |

Iere ua fafemtor : ke (NSQF &R 5) = 3w 1.2.33 & qwifea Rrgia 93



Fw® wigwHeY (Inside micrometer)

SgA © W S F A # A fAwAfcrfad w1 FA A 2
o JT¥E ATTHRHET F TAAT AT
o ATRE ATTHRHIEY & TAT Ht T

* AT ATZHIHIET HT TANT FIQ THT TN A ATt GL&AT ATaeni=at qaqm=w |

AT ATEHHICT TF GeaTdt 45 & 91 0.01 mm T v
& AT 2|

329 (Purpose)

ATARE ATEHHISY T ITANT &5t & =@ &t g+ & forg
faFaT taT 21 (Fig 1)

Fig 1

EXTENSION ROD

MEASURING A LARGE BORE USING AN INSIDE
MICROMETER WITH AN EXTENSION ROD FITTED

FIN123351

FIN123352

o<t (Parts) (Fig 3)
foreft s ATEwrer # fmfafaa aed & 2|

Fig 3
LOCKING COLLAR SCREW

SPACING COLLAR MICROMETER HEAD

EXTENSION ROD

FIN123353

ATEFHIEY MY (Micrometer head) : s8# @te, ferer, fAemg
T TR B & forg AffaT & & 2|

a1 3T (Extension rod) : I& WTEgHHET MY F S o=
fog # fUe faT AT 8 | 9% T 31elT HIYT Hag Y8 H¥ar 2|
Ie s fafeer argst # Suaer 2|

@it &F (Locking screw) : SHT S91 & @l% &¢d & {oQ
ZEHT JANT T Sar 21

Zfoea (Handle) : 7= wghiiier & & ¥R fBF § avman
SraT 2| eV fSet #t ATad @R ZHEHT T TAE! F THSA
& forg o strar 21

AR F1A? (Spacing collar) : HT TR Y6 S &
Stte ¥ Afafes awars ard #3 &q G s € | 3w v
ATl § ITere BT 2|

Tee foat Y awrear A A= FA1 (The range of inside
micrometer)

fafes as &t W s qur @ffw #aw &1 TN w9
fAfeferfaa dramst & arg &fr o gy 21

25 -50 mm, 50 - 200 mm, 50 - 300 mm, 200 - 500 mm,
200-1000 mm

THET ATERNEY & (TRETW e) TR T w0 A (50 -
200 mm) (Ranges of extension rod for (50 - 200 mm)
Inside micrometer) (Fig 4)

Te¥ fat # T #it 9" #4T (Checking parallelism
of surfaces of deep bores)

ey st &t 419 dd 99T UF YA 2ved & SAnT AT S
Tar | (Fig 5) fsst & awr<ar &t Sta &7 2 & 3 &t )
TSI o, AT UF TSATF F FUL UF o9 § qIT UF A9 H7

Fig 5

=1

7

FIN123354

USING AN EXTENDED HANDLE WHEN MEASURING THE BORE

94 Iareq ta fafemtor : fFeT (NSQF ww 5) = s 1.2.33 & gwifa Rregia



Fig 4

Pasetess
XXX
XXX

&S

R

50-75 mm

235

&

25
&S

%
!

%
o0

5
X
X

&
%

&
%
3000,
orens
X

|

%

3
&

oo,
XX
X

&

X
X
o
%
%

",
2

%
R
%
%
X
%

ot
&
&%
ot
&%

75-50 mm

7038,
R
2

",
&

%S
5%
X
%
%
%

%

1
&%
&%
ot
&%
X3
1%
&%
&
5%
%
ot

100-125 mm

125-150 mm

150-175 mm

175-200 mm

TSI o1 AR | Jfe i arewis qur &, ar &g & aae Fig6

AT N | Afe 79 &5 o &f af g8 fox I & gea

Far 2|

grauntat (Precautions)

7E gfeaa #¥ % s8R o8 7 Ao Fia Sih THe & it

&l

e AIEAHHIEY T @eEdT § TeE ArgwhHET & 'O §

afdw & st w¥ |
7% givaa X e & 719w waF 95 & Tvaaa a9 eved
oz & gux 2|

oz &1 70 dd HT ATEHRHEICT F q99 g9 7T F U @
FAT TRT | FHAT FAS! & 19 AT AT ATSHH ST H o
BIE WA &g de FAT AR (Fig 6)

7% gifeaa Aifog & srmafis Argwdes & s & 9 o
#t AT #t ARt & W, a7 A1 ¥ F forg 1w T

foF & adel @9 7egy FA gy ATAH AZHEACT F qC
FIfom | &g & e ATEHIHTEY & A AR TaG9T 7 FIMQ
e T & 39 & |

Ieres g fafewior : Y (NSQF ®R 5) - sty 1.2.33 § aw&ifia frata 95



Sarew g fafewior (Production & Manufacturing)
ex (Fitter) - serv@ feie s 1.2.34 & awitta R

g wgweiey (Depth micrometers)

IqAV : 3 A F A A o fawaforEa wrF ww A e
* TETTE AITHIHIET & WET & AN

* TETE ATHIHIET H aaral fagwar

* TEITE AITHIHIET FT AT HY TeT |

Tt @ator (Constructional feature)

TENE ATIHHIEY U WE ear & o 9 uF erwnifad
et (graduated) HAtforT g1t € |

ATforT #T gAY fGET e (threaded) &far € &t 0.5 mm
S ATl UF e (thimbal) # s gfeat S St
o g7 =7 & a+t &l ¢ | 7% e qEer arfod & e
9 9T FAdT & |

forge & gae Y 02 % agr 99 (step) A U qERR
giar & fSrad fraer enfr @aifsa &t & | (Fig 1)

Fig 2

UNSCREW AND
REMOVE CAP

/9

LOCATING
FACES

v\— EXTENSION ROD

Fig 1
CAP

FIN123412

3t (graduation) auT seaawi (least count)

AferT (sleeve) X TF 25mm o=t gTew- Y@ fafRa Bt &
FE 25 aXTET 9 | fawnora etdt € qu 99 9% s A e

THIMBLE

sieeve & | TEHT T AT OF (Aeiiiie eiar & | S qi=e @ St
T G AT & A dHifET A AT S | T mm B TS|

Lok FIA ATAT <@T & I I A A A qer A@r e | 36 TR

STOCK Se® IT-9TT (sub division) 0.5 mm #t &<k #2d & | (Fig 3)
Fig 3 pagl:ll:ll:n;uQ

THIMBLE SCREWED
UNTIL ANVIL
TOUCHES SURFACE

FIN123411

oo’

DEPTH MICROMETER

TOH 9T TEX S (extension rods) FT UF e A 3T SATaw
T | ST T IAF X S AT A 1T ¥ (range) s
TEar @ s& 0-25.25-50. 50-75, 76=5-100, 100-125,
T 125-150 e |

AR B0 P i @i (sleeve ) % = e faam st
¥ | YA BT # Faware i (collar head) T & & B H
AT & THeA H @ aar € | (Fig 2) FRAME HELD FIRM ON

FLAT MACHINED
R 5 T AT B A g, SR v syt o
STAT € | R % AT Gl H AL GILT qofeT: Fer a1 forar

q@Ar e |

TETY B H [WHTe FT ATH T ATeAT TeLE & ATATE FAL '
B TE AT FHAT & | & 7 Z

FIN123413

CHECKING THE ZERO SETTING

96



JTET WIEHIHIET &1 T0ar gaw oo Aok e # av ga ¢ |
Fie % I S FAT TAT 25mm FT ST LiF F qHiT Al
g € | fraet %7 Jafora (bevel) FT oY sivifad gtar & | g
af¥fer 50 axrex fRwt § o gidt & | wos giwar e
TIST T qAT H&AT g7 sifoha giar & | g faadia faom #
0, 5,10,15,20, 25,30, 35,45 @1 50 (0) sifda T&dt & |
(Fig 4)

Fig 4

ACTUAL
READING
HIDDEN BY
THIMBLE

SCALE READING

g

| | @
0
‘ SPINDLE EXTENDS ©
SPINDLE FLUSH WITH BEYOND BASE
BOTTOM OF BASE

FIN123414

foraer & oF ¥ T9 § TER B9 G Tl g UF S
(pitch) (3t 0.5mm) & 31T &t & |

AT forae & UF I T9 & TER-99 g1 Jat g3t = 0.5/
50=0.01mm |

7T T I g7 Al S aATell qad BIEr 719 gt & | ag A7
39 I &1 9fy@ar (accuracy) € |

sitka wrgwiHer (Digital micrometers)

TTERTE ATgHAIEY Hit 9T (Reading of depth micrometer)
(Fig 5)

AT W q@AT = 8x1mm =8.00 mm

(1mm fefasr)

ga-fefasm = 1x05mm =0.50mm

(0.5 mm fefas)

forrer fefasr = 3x0.01mm =0.03mm

(Fraar ke x L.C.) Fa Afsw =8.53 mm
Fig 5

FIN123415

I A § g R v aw Rfvew w1 =
FRT Fax B )

TETE ATEHHIEY &1 3AT (Uses of depth micrometer)

TR WEAHIET UF U W 1 Agwiey € | 3@
FETe ffafaa #t are & forg B s 2

o fogt &7 TeTE
o @ral UF FIE H TELTE
e % (shoulder) Ua &It (projectors) & &g |

I @ T IS & A | o fAwAforfed w1 FA A B

o Rtfiew AEwHET & ST F AW |

o Rtfiew aEweT & Al i F TR A

* LED fRext, Rret ud aver #t §2r™ar & |19H g
o ReRtew ATEHHIET F T@IEE % I H |

esfreat argwnfte- SeaTes =T ® a<adr & fet SuHeor &t
A & fog RfSres argwnfrex &1 Swatr G smar €1 gaar
ALAAT A TRadeie w1 & feforeet Argwiey aga @i
g1 % TaR ¥ Rforee aest dfiey ™R & 3uaer €|

Fifea wrgwidey ®1 fasiwa (Feature of digital

micrometers) (Fig 1)

- LCD fe==t ¥ #Tae arer Srer Yefia etar e | uggad .001mm
F aRJEar & AT o " © |

- ZAH s faeg # &fET, mm/ mch F1 Ewiaer, Tae/
gebiee "o & ford fersr &1 yaa= gar 2 |

FIN123421

FEATURE OF DIGITAL MICROMETERS

- ZO% A % GAF FEEE T F a4 8id & |
- Ratchet % wrerw & feR vd aRe® AT AT © |

Serrew ua fafemior : fkex (NSQF @R 5) = v 1.2.34 & wafaa Ria 97



fefresr wEgwiHier #F gEar (Accuracy of digital

micrometers)

feforea wEwtiex & 10 AT =tfes ga ud aRkyre ww gtar
&1 g9 .00005 inch a1 .001mm, .0001inch aT.001mm =t
qfIEdr & AT & @ |

e wEwiieT & 7= 7= (Reading of the digital

micrometer)

feforea amgisiice # LCD et & ATerd & I=% gawrar & ard
Ao foram AT & | (Fig 2) ® 14.054mm A9 foram mar & |

Fig 2

/| 1405M
o

O/V/O R

FIN123422

READING OF THE DIGITAL MICROMETERS

wita 7 e & sifera fRemet & off A1 et T ShaT € | srHaAt
7¥ fefSree wrgmtfex & LCD et & Araw foram star & «=ifs
IE ATATHA ATeF TRYEAT Bt & | ®fg 7 e § A1 e
T % ford o Simar € | s ged wita 7 freer & o &t
72 | 3§ fag # 98 o ™ wfa # 3l avw fraa = S
g | (7= 7% 14 mm & Fif% Centre long line & AT aTell T
AT 1 mm F AT @ Safd A= arefr aeT 5 mm & |
(Fig3)

Fig 3
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IHE T o WA g M #t 7ed € |98 59 6 & 7eX
& |56 THT SITIHT S8 W9 &7 JGAE AT 2T e | (F€.055mm
AT | T area agt .001mm &t J&ffid F3ft & | 3 & 7a
AT H AST A@T 2 | A 36 TF 2 | 14mm + .055mm =
14.055mm 38 T F AT 14.055mm g 1)

fefseer srzweT #1 T@w@E™ (Maintenance of a digital
micrometers)

feforee aremwnfex & affe & e e & T & ford ga¥ w1
ft et (sifera fomet o= faga 99 ) a1 e | afe R
ATEFHIHEX T ITART A7 & af ON / OFF Je+ &t gar § fSew
ITaY §% & 9 |

(3 FTH TUT qF THHT ITANT A T ar Je<t e ¢ w@ A |
Feit & T 7 afy feeat @&t 7 o w1 ¥ ( Rfse wfi &%
TET & | 37ar fewer 7 317 T@T &7 ) af I% Fele del & qortar €|
o Ot frfa & oo 3t % Faw & A A Rur F srgEw At
UF 7% ded & 37 q9A & | FIAT A8 WO T F geeTE qrEe
FT & FTEY & d<E &t |

(T Fe FT el ATehe & GLIET AT & A T AL A%E & H1H
T HY (T FTH THT T S & WA FIA F FHET HH & THhaT
& AT FeT N oY fRFSt & ) | Af awma & qvh
FA H T fRafEaE | Wi ot 3w St &t 3R Far 2|
afe oeft forfa & at deft aga | afs Ryt 7 o wer &t At vEy
feafer ar at oifd afdhe & F1or & Fad! & 37aT dedi | 7 A%
q Fieae 7 & |

FOAT G F gAT FT 9% FL UF 3HAC FAT F 9F FL | AR
forelt Teor & et § I = I At dedt FA B I @it
U dadt FaY & 3e¥ 40°C X AT Fd W@ | T d a7 e
T eS|

98 Iarew dq fafemior : ffew (NSQF @R 5) = s 1.2.34 & gt Rraia



Saarew g fafewor (Production & Manufacturing)

¥ (Fitter) - sev@ e

v 1.2.35 ¥ gwEitE R

af<=x FHeax (Vernier calipers)

IR @ T IS F A | A fwaforfad &1 FA A 2w
o fET Feliod & gt w gEE

o i EY Feliad FY TATEE 1 Awwarst ® ol FAT

o i EY Felad F ITERT FT qUE FIAT |

affy &eftod us gawwrdt #3 (precision measuring
instrument) € | 388 0.02 mm d% & TREEAT % @1 AT
foraT o1 Hwar © |

afaT &R & o=t (Fig 1 & 3gamw)

2 3 /6

1
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Fig 1
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fRre (fixed jaws) s==T (1 T 2)

R JTaeT o*A U #T UF I & | TF SFEST g AT F o
AT AT ATANRE AT & forg gedwmer fham smar € .

J« (movable jaws) SE=T (3 TuT 4)

IE afa¥ g & UF 3 a1 & | TH JaLT a7 71T & oy
TIT A FEST ATARF A9 & forg swawre fFar Smr €1
(Fig 2 #i< 3)

af¥=e (Vernier) @mEE (5)

Y w™Ee 9e9 & FIX a¥adr & | g9 fay off fafa A
&t 376 v <fra (thumb lever) &T=T R T ST a@ar 2|

g% (Beam) ( 6)

affaY @3S AT 3O IS TeYE B9 U I qLEhAl & |
g% 9¥ a9 3197 (graduation) T g@X THTAT =i (main scale
division) #&T ST & |

exTE BT (Depth bar) (7)

TEAE B AMAT T3S @ HIH Ml & | AT TEXE A &
FTH 3t 21 ( Fig 4)

Fig 4
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Fig 2

FIN123512

Fig 3
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¥+ «a¥ (Thumb lever) (8)

7% UF fBRT g6 ffa¥ giar € & affa w e &t 9 e w©
ey oft e R #3= F F JEar @ |

gf¥= S\ (Vernier scale) (9)

affa¥ @ee 9 av @ (graduations) & affax ST
Fed & AT gAF WEN (division) & Y WRT FET SATAr
g |

&1 §9T (Main scale)
@ AW W AT AT &2 i &t 2 |
qre= (Sizes)

150 mm, 225 mm, 900 mm &1 1200 mm % @TEst &
FaY FAIY ITAY EA & | AT HT 999 JTH S aTeft
fwre o fvi gl € | affee defve oF g ATl A
& TAf SO FW FIH TET ggd qTa aEAT 7Ry |
AT & ATART =T FEAT & oIy FAHT TI0T T F |

99



T FNIT FY TINT Faer AIAT &1 T A¥ET v T8 adel
F AT & forg AT TRy |

TR T AR & " w A e o |
TINT & g 918 I H qTF H qAT T99 | 7@ |

affae deae & siwr ¥a wewiw (Graduations and reading of vernier calipers)

SEAW T IS F A § AT fAwAfertad w1 FA AT S

o FAT FAIT FT AAAHE ATA HIAT

¢ 0.02 FAIAATEH qATA AT FAGT I AT @A AW AR &7 qoi7 FIAT

o T FAAT | 7 qEAT |

afaR #iaz (Vernier calipers): fafsmr afsear are affax
FAIL IAA Blf & | ATT W AT SAia & q13e1 U qiroa
TfRyrEdar & s a¥ affae Fefe # 1 wuw AR g € |

g&r 9 quT affee 9\ & R (division) & sterisEAt
(graduations) &RT ITHT FAAHF (least) Ta TRIEAT AT
F AT 2 |

atw=e | R (Vernier Principle)

I HIEETRT HATATL AT TS A a1 I aT faforet Tt
F AT Bl © AT I AT o Siq¥ & S g&H AT forg
ST |

AT FAIR FT A F A1 FT (Determining the least
count of vernier calipers): Fig 1 & yafiia affox ez
# g&r T F 9T (9 mm) afEe d9 % 10 SeEY Ao
Taemue |

AHaH® =1 MSD - 1VSD

=1 mm- 9/10 mm

=0.1 mm
MSD & u& 9rT @41 VSD & U& 9T &7 &< = 0.1 mm
gff=e wmat #t we=T (Reading vernier measurements)

affae eftay &t fafswr siorisat (graduations) ® U8 steradwi®
AT 3T & | AT AT & AT 9@ § [F IHT AAAHE
A FweAT ARy | (FH w9 3Hs afiay wge 9 Fefaw @
FAAATH 3ifeha T Tear 1

X Fig 2 # us @ fer &1 affax sefioe femr @ &
ST sreqawt® 0.02 mm 21 g8 afE e % 50 W
g&T 99 F 49 AT (49 mm) & ET § |

Fig 1
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0.9 VERNIER SCALE

FIN123521

(eraf) g1 FH &7 UF WO (MSD) = 1 mm
affare §wm &1 uF Wit (VSD) = 9/10 mm

Ie1e¥r (Example)
Fig 2 ® afa¥ cfiuy & steqd®is a1 ToraT & woft &
1 mm -49/50 mm

AAAHTH T ITIAT

= 1/50 mm
= 0.02mm
affere FAT Tg & 3T (Fig 3)
g dH & Afe = 60mm
g 4 & fiemarar affae 99 & 28 § ST #1 A
=28x0.02
=0.56 mm
afer =60 + 0.56
g Af =60.56mm

100 Iareq ta fafemtor : fFeT (NSQF w 5) = s 1.2.35 & qwifa Rrgia
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Fig 3
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w7 &t @R w=fa (The british system of measurement)

IqAVA : 3 U & A A oA faforfaa wRF w A e

. e waf & Yl wmo & st @ are Rfir geEEt @ o TunE w0 A

* S SOOI H TR ¥ g HifgH gHEa |

o & Afgw gafa & afesae st a # & F fog
AN § AT AT | g F AR # farfewr gonedt § @y
A & T ey ot Sy &
39 TEfd | AT $=, TEH YOI AAT ATHATT & &7 AaTg A
AT T SATAT 2 |
36 ¥ A¥AT 3 FT UF A & qE¥ sl 2| 5280 we AT
1760 751 1 et % aXEx gl & |
& | Mfgw |/ Tiawor qur 39+ fAadifa (Coversions
from inch to metric and vice versa)
w9 17 CONVERSION FACTORS
1" 25.4 mmor 2.54 cm

1 yard = 36"0r0.9144 m
1 mm = 0.03937"
1 metre = 1000 mm or 39.37"

/e awar FRACTIONS/DECIMALS EQUIVALENT

1/64" = 0.015625"
1/32" = 0.03125"

116" = 0.0625"
1/8" = 0.125"
1/4" = 0.25"
12" = 0.5"
1.00 ==E =

0.1 U& 9 &7 94T AWl
0.01 TF 9 T FiAT AN

0.001 UF = T SSALEAT AT

0.0001 T & & &8 SSLAT AT

0.00001 U# = &T U& &Y g=rear

0.000001 (T = &7 U fafera (v wrewt 9) W)
FTAL % ISTeX0 (Afg & €)

1).05mm =.00196 inch (.05x03937 = 0.0019685 inch)
2)1.25m =49.215inch (1.25x39.37 =49.215 inches)

T & IFTE (39 7 Hifgw)
1) 3/4" =.75" = 19.05 mm (.75x 25.4 = 19.05 mm)
2)1/1000" = 0.001 = 0.0254 mm (.001x25.4 = 0.0254mm)

(TH T FT UF SAT@T AIT = 25 ATGHIHTET M)
T =T

e Frear #iforg

1) 38.1mm = EEl

2) 300mm = =

3) 8" = mm

4) 40" = mm.

5) +.05" e ® Afgw Torrelt & AoTdrhr mm
H I Fw| .

6) .02mm =ravE &t ffew woret & 1/10,000" &=
T 6 e |

Sareq ta fafemior : e (NSQF = 5) - s 1.2.35 & gwitaa Regia 101



I 39N AR afE Feuw a9r AEwEeY # 9gAr (Reading vernier caliper & micrometer

with an inch graduations)

SEAW 3 UG F A § o fwAfortad w1 FA A e

o i ET HAIT A I TS & AW B q@T=T
o HIEHTIET | ST JOTTET & SFE &t qarw
* I W ATt AT FAIT TAT ATTHRIHET H 2T |

FET FUT TUT AGHEIET ®F 94T (Reading vernier

caliper and micrometer)

79fte 91T & SIS Ry ST aTer @ (universal)
T Selte # gt Hifgw o7 g9 garsar erdr € |

39 & stomfea affar Ao #1 sedawi® 0.001” 8T & |
T ATIY % afFaY §9 # 25 erqar 50 9HT are S B ¥ |

25 9T AT afa? FeAu #1 at=ae a7 (Vernier caliper

with 25 divisions in vernier scale) (Fig 1)

Fig 1
2 2

0 1 3 4 5
iHHWHWH“HH
10

15 20 25

FIN123531

e 99 9 UF 9 H 10 a9 WE § qAT I TAF AR H
IR FuEaY Rl & gier Jar € | g9w 37 R’ & oam
0.025 = &1aT & | 380 Y& 49 ger 99 & Wi afaw e
& WTT % STEY T & |

FraA® (Least Count)

I 98 F 25 90T = 49x0.025=1.225"
affo T & uwk el FT AWM = 0.049"

It AT @t Refasw &7 7 = 0.025x 2 =0.50"

FTAAT U7 = J=F G & UF WRT F1 79 - I8 T &
TF AT HT A
= 0.05" - 0.049" =0.001" =T 1/1000"

TTeat® &1 39tew (Example of reading) (Fig 2)

Fig 2

FIN123532

Fig 2 # affax %1 g ¥=F 99 & a1 &

SLEARIGH = 1.000"
ST AT = 200"
JTHRT &1 AT = .025"
foem aret 13 3 affae wwr & 9=
13 x 001 = 013"
qUSATH = 1.238"

Fig 3 # feu & affere &l & (50 wir affae §9m) er
T H 9 WEN A AT I= I &7 a¥E RN A Sier ST
g 9% ITART FT 719 0.05 & | affore d9m % 50 wIT g
T & 49 ITART & avaY € |

FIN123533

sreqaHi® (Least Count)

50 VSD &T a19 =49 x 0.05 = 2.45"

IV.S.D. = = 0.049"

FAdH® = MSD &1 919 = 1 VSD &7 |1+
=0.05"-0.049" =0.001"

qreai® &1 Ia1eew (Example of reading) (Fig 4)

Fig 4

b

2 3 4

234567897123456789Y123456789

FIN123534

T& T & 1" & a7 affa # |

EGEINICE =1,000"
AT FT A (4 x 01") = .400"
IUNRT & = (1x0.05") = .050"

102 Iareq ta fafemtor : fFeT (NSQF w 5) = s 1.2.35 & qwifa Rrgia



i a3 affae s
F A (9x.001") = .009"

=1.459"

qUEATH
I | JWTHA ATt AEwHRY (Micrometer with gradua-
tions in inches) (Fig 5)

9 TUITEAT | 97T ATl ATSHIHISY | SH% a¥el I¥ ST I@T
# g4 ¥ fufegd il € | 39 UF 9 Ff a9EY A9n § aier
STET & 31T TS WO H I TR a9E ffw | afer v
gl

Fig 5

FIN123535

T IUANT T 17 = 1/40" a1 0.025" 2rerar Eraer 1 affer
¥ 25 sre} fRw sifha gl € | sreuawis = 1/40"x1/25 =
1/1000" = .001" 2 |

ST HIZHIHIET &7 (Bree I Ol I¢ U 9T ([ a1 &
AT I awataes s afq & 9=

IeTEVuT utSiF (Fig 6)

Fig 7
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Fig 8
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2 Fig 9 @ 10 ® wef¥d arg aEwEey & afeuw qur
qrSITE Are HoTT |

g&r A 3 x .1 = .300"
ITHATT 2 x.025 = 05"
et &1 9T 9%.001 = .009"
qTSdT® =0.359"
Fig 6
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afvae F=g oW (Vernier height gauge)

SEAW : 3E UG F A § o1 fwAforad w1 FA A e

o i AT 3ETE A F WEH FT A T4

o I ST A9 A TEATEE fAwEar # aarEn

o IR FETE AW Y FEETE FREar | gaEn

o SRt & affee F=E O & fm ST qam |

afae F=E A9 & wWnr (Parts of a vernier height
gauge) (Fig 1)

e

T

LERSIES

SEES

TEE F AT

affoe wher

AT hel

BT USSIET &A1ES

&K AT T
ThEAIY =S

re — I @@ TmooOw >

Fig 1

27 28 29 30

F“""I'"l""l“"l""I“"“"I

0 0
B 14 15 16 1

0
10 11

v

1

0

A &3S § FaST Y=F AT g @ | affaw @t 79 @Ee &
| ST BT | g9 s et © ek g fifro o
9 F I¢ TFd & | A TS BT TSHR TA5E & a1 JT
gar 2| AR Jag #1 Afeway A R S § wit
zaH S fig wzae =i @ gtar 2

o aftee w9 & AT o Hidr w Al ST S A7
FFd €| G F HWeE & I AW @A aed fF e
ST, TR F A AT JIX FqT gAT ¥ | T HT AIETE AT X
sifra gar €| affae Fefiaw ST 8T SAeaui® & T
0.02 mm &tar g1

e qa &1 e & o sifer S99 | stwhe whEay &
ST T ST €1 Fig 2 @f® & @7 Aee & 9\ & fgiRd
IATE | SEST A AR T3S ST e € |

0 & 1000 mm a% AT # forg affax 3T o Iuare &1

STRAIGHT SCRIBER

OFFSET SCRIBER

FIN123542

FIN123541

FvER FE W ¥t AT fagwar (Constructional

features of a vernier height gauge)

THAT g AfFaT Fefiad #t ave € gidt & W g% dEad
ofq & gt & | gaar o oft affaw Fefuw #t awe gidr €1

& g&r @ & ard HAviET mm A7 7 7 fam srar €| ger
Tl § St 39 A¥e au7 eiaT & forad 3ue i A & o A=
F ST T 7% |

FivE 3=TE IS 1 FEtws fagwar (Functional features

of the vernier height gauge)

AUHT I & I & I FATE I &1 IUFAT a1 Srar
T | A9 TEE B TN & ford TS & AT AT & A FIEA
USST TEE Hl ST HEAT 3T |

A TAES F AT AT fog aret Bh1zaR &7 I S9E WA &
e wAT TR | 3T FE 8¢ F1 & o gAY uester
TATEE A Al ferfa § TEar anfed | g€t Ha1s o fofed &9 &
fort FATEfET & HIEAY UesweHe § S A€ & g fHAr Srav 2 |
aet Afed oA #=9 & 918 79 wEe & 499 forfa § A
e | syl affaw S A & e R & o= & €|
3T FHATE AT | & U< & TR § o 95 & & Farferd fHar
STET €| B FAES *l Acdl A FA & ford, T Sred aren
WA a9 & 997 AT & | 3HET Heg | &©ge oA a6y A
farar gu I AT OX AT ST HEHAT € | FHHT ARAEAF A 0
gtar £ |

104 Iarew dq fafemior : ffew (NSQF @R 5) = s 1.2.35 & gt Rraia



RIS w7 A & ot g afiaw e A A wEw A gt 3ad dwt % fafte stgwei (Various applications
& i gl 8| s a9 & A1 # arer Tataar w9 of a vernier height gauge): =X 3ATE i~ g1 &7 &
gt 1 AT AT FAT & ford w=wT giar €1 (Fig 4)

qF TETE AT ATgfE AT SEE A § wEfEv ghE o wite # A HiX aedy e F qrew § IuHhT e 2
FA & & A fffaa deer et €1 (Fig 3) 7 1 9T, T AT TR, TR A 3R AT T

Fig 3 % forw affae =92 A9 & ary sw fReder 1w faEr

ST &
THHT ITANT TELTE A% ford off Biar €| ATde BhIgaT Y
wae & = oo &t 71T @ 2 |

VERNIER HEIGHT GAUGE Flg 4

WITH RACK AND PINION

ARRANGEMENT

ANGLE PLATE

KNOB FOR RAPID
AND FINE ADJUSTMENT

VERNIER HEIGHT

SURFACE PLATE

FIN123543

FIN123514
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Sareq ua fafemior (Production & Manufacturing)

e (Fitter) - sev@ e s 1.2.36 & awitta Rraia

afver saw =ter (Vernier bevel protractor)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S
* & T (universal) Sa@ A@ F OAt W TEAEAT

* YAF Tl F H T
* iR Sae TERY & ITAET H gHEE |

affa a9 9teT o aRyEamrt a5 & forad #g o &
5 fame (5) @& & TR a% AT ST q%aT € |

affae Jaar-ats & 9o
faeft arffore daer = & g9t fwaq € (Fig 1)

Fig 1

VERNIER SCALE

MAIN SCALE

ADJUSTABLE BLADE

FIN123611

t STOCK
@+ (Stock)

HT TS H T TG dAdel A UF SAT e | dwd¥ gnm
af @ aas & aWa ¥ @l 9 Ged ded A gee
(inclination) ATAT AT &F |

T/ (Dial)
IE AHAT | ATAFEA BT & qT 360° TF FATAT ST FHeAT & |

T I AT a=EaY GHET 6T | SN L&A @ | AT Ued 9T
A HI Tl T Al HT @31 Srar & |

=T (Blade)

7T AT A UF qET @WH-AE © ST A @ e
FT FHFE & T § AAT & | FARR G g7 39 S &
arr fere (fix) far smar & | smavadargee. s # R
S farfa #fow =i v duw @AWY @ET o FA T
gar & |

@t & (Locking screws)

aiferr e gu el AT @F oW B € - UF S & qehdl
H AT HIA & (oI 7T THA S &l SAA & ALE FIA & (oY |

106

Tl Oof =Y e % Tt g F aq gid @ o s st
T & FAT ITA1A (heat treated) ta 3= e & aRed
T ST @ | S & e ged & forg wf-wlt o e
#= (magnifying glasses) t T SaT 2 |

afaR 9 =T F1 TEA (Uses of a vernier bevel pro-
tractor) : IS (acute angle) i 90° & FH & FHIT|
(Fig 2) 74T srfererror (900 wifres) wrast & fory fobam st 211
(Fig 3)

Fig 2

FIN123612

Fig 3

FIN123613

-z UF &4 AW 9¢ G FIr 9% w1 o awe @
AT & AFET 8 AT dad A(GT T FEAAT (6T 1T 2 |
(Fig 4 < 5)



Fig 4

FIN123614
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e saw @is e swed (Graduations on universal bevel protractor)

IR @ T IS F A | A fwaforfad &1 FA A 2

* T&dl (disc) T H&T 9A & SO H TAATT,
* el (disc) U¥ afvEY AW & (T ®T qHEATAT,
* gfER S« A T A@H®  ATE FLAT |

T YW & wiwA (Graduation)
Froftar 717 % forg w6t &7 aeper afkfy # foft 7 st ffgw
Ted & | 3600 =X =IgAte (quardrants) # 0°-90°,90°-0°,0° &
90° qT 90° & 0°FF §¢ Ted & | AT @Al WNT gl 6T
grer fufga da @ g sifed g @ wew s fefr
aRafard Fear @ | Fdr WA e ger fa & W e
%l(Dial)Wﬂ'@Tﬁ'ﬂﬁ% 23 9WT Ffax & 12 |9 90 %
AT B & | T g < at et o 12 0,15,30,45,60
g fordt eidt € | 28 g afiae ST aaar @ | 0 &Y a1
3T off T gFE F e o S & 1 (Fig 1)

Fig 1

FIN123621

Ffa du &1 Tk 9t (VSD) (Fig 2)

¥R 9@ =@ie + sqawiw (The least count of the
vernier bevel protractor) (least count)

S affaR 99 &1 g 9o T & g & fiear € at affee
TR & TAH AW G T F gAY W % agd awT T@ar
g 1 (Fig2)

Iareq ua fafemior . feT (NSQF @ 5) = s 1.2.36 & wwifaa Regia

Fig 2 23° MAIN SCALE

ONE DIVISION IS

1" 110
= OF 23-1 ——
12 12

FIN123622

12PARTS

Hence the least count is
3T I AAqHT: = 2MSD —1VSD

i.e the least count =2°

——=—or ¥
12 12 12

TS UF WIF Ff 4 Fh AR UF AfF Fror amfd A
G9g ST & T9T TE I a4 &f afqa< TH & AT & 8
THH #eEdar ad € | (Fig 3)

Fig 3

ACUTE ANGLE
(LESS THAN 900)

FIN123623

OBTUSE ANGLE (MORE THAN 90[)

-—
=)
N



A daw =i &1 9zt (Reading of universal bevel protractor)

Iga © T 9IS F A # AT FwAforfad w1 FA A 2

* = FT (acute angle) # &R ¥ o affER daw =g & wg
* s F0T (obtuse angle) A &fdw F forw afaw Sa sig *1 7T |

A FOT FY FIEAT w® qgw 2 (Fig 1)

FATIH TOF T F I GF afaT T & o % e qeger
fasft @ @ @7 Ate FRg | (Fig 1)

Fig 1

Fig 3

FIN123633
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T& T & W & 0 e (coincide) At At dWTH
#I 3@ &t 3fgu quT SEeT AW fame ® Aie w1 (Fig 2)

Fig 2

FIN123632

2T : 10 X 5'=50"
TET AT T % forg gt qrodist #1 sire g = 41°50°

7f3 31T g G0 1 St d¥E 9g @ Bl af aaY THE &
off o & It fom § & 0w |

it 0T (obtuse angle) #i =1 29 (For obtuse angle
set up) (Fig3)

ST v g gl @ affae due & qredis a5 avw
ifsre | (Fig 4) stferss &ior a1 @2+ & forw @ dJreais &t
180° & FaT=y |

qreaieR 22°30°

g =180°-22°30’ = 157'30°

FIN123634

VR 99 MR #F @AW WY ¥T@@E (Care and

maintenance of vernier bevel protractor)

1) ITTNT FXA & Teot AT fade Tigaey #t 9% w1 |

2) FIT AT & ATATL =AS H WAARA FLA & oI s &
AT & & et |

3) AT dd 9T FfFIT Saer TgaFex I Eoahl a1 STt |

4) WY A 3 AL F AAEEAL § AR AEwE W AR
TTeg e e |

5) afaT saer TgaeY & ITANT & I99Td del &1 qdel o
T A AT G & W @ o |
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Saarew g fafewor (Production & Manufacturing)

¥ (Fitter) - sev@ e

v 1.2.37 | gwEE e

T e (Dial caliper)

IR @ T IS F A | A fwaforfad &1 FA A 2w

o e Ffaw =1 ST
o e weiae & fafder s & am
o fefiree Feliae & St @ &34 & I ||

TS Fe(IT & FT HreT AT qFd & T8 A A Hefay
FT gOHT § SHE SedT Y ST & A9 F¥ 7@ 2 | (Fig 1)

faw et 1 0.05 mm TEFAT F ATT FAIY I 5 mm Tt
# Iuer faar star 2 |

Fig 1
DIAL HAND

CALIPER DIAL

BEAM SCALE

FIN123711

TEA FAUT F HIIATHE fanward (Constructional
features of dial caliper)

T S el 10¥ @ § A af+a¢ Feilq¥ & qA SdT &
Af 7 T & FUX TF & F AARE FAIT ST & ST
T & [T & 7 8lar &1 SEw @ige # SUd 4 &
a7 fg My affe wge gfie @ 79 7F g s At
fopa ST 21

T ATST T FAY S H 100 Fwrax Rfasmi § dquem
faFaT STTAT @ ST BT F UF FEET B T FEA 9¢ 5 mm Sev
€| zafom w&@F s d5uee 1/100th of 5mm ar 0.05 mm
& gortar €|

T & T S H AW 9X 99 g ¥ § F FAT € AT
el FaT & |

T FeATaY afFa FeAluT SET FE qrEel ¥ IuAS gdT &
1T 0.02 mm YEAT ITeT T Ferrae ft ITee 2 |

TEW *eUY &1 AT (For reading a measurement)
(Fig 2)

Fiw wher AR (25 mm) T2 X s & &9 & e T
G #F 9 24 x 0.05 = 1.2mm

HYAT = 25+1.2 mm = 26.2 mm.

Fig 2

FIN123712

T FAIT F FEHTA T4 ¥@e@d (Care and maintenance
of dial caliper)

1 S FEfIT F ITART FIA & T8 GAIH FI8 & a7
FI|

2 WA T § WSS 4 & o7 S Hierd< & o1, ¥ AY
faffem & da it 9 98 S|

3 T HAR F AT #T ST F¥ gAfFaa # F agr v q
FTH FT =T & |

4 fREeH Tt WETE 9¥ Aol &1 U 9del 99 R Y S
FATIL HT ITAN FIA & T 34 TF A% g@ 98 & TS
FT GAT I X 7 |
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ftfrea *=<itwz (The digital caliper)

Iga © T 9IS F A # AT FAwAforfad wf FA A 2

o RfSew FlaT =1 ST
o RfSew FR & R won & 9=
o Rftea FHaT F R @+ F I /)

fefree Sefiax (51 & %2 = od w9 7 fefores affax e
& ATHE ATAETE | ) UF TR AT+ 4 21T & foraet smr
STaAfRF 7 arer gt #t .0Tmm & IEdT & JT AT ST qHl
£ | g ergar AIw & LCD et # wet v w%har € | fefore
Fefre % fafer wrr o Rfvew et @ 38 wiT i sigaw 7
TR qfaY FefiaY & qAT & € |

fefSteer F=aw & wwr (Parts of Digital Caliper) (Fig 1)
1) sriaf® staeT (Internal jaws)

2) aedt siasT (External jaws)

3) drEx =]/« *T a2+ (Power on / off button)

4) 3= &fET e (Zero setting button)

5) TexTs W% =i (Depth measuring blade)

6) &\ @het (Beam scale)

7) LED/LCD fe#=t (LED/LCD Display)

8) rfaT & (Locking screw)

9) #fgw/g= aew (Metric/Inch button)

feforea Feftoe & qraw @ & fordr ua ST dedt 1 ITAT &
€ SafF AT TET F ST AT@qHAT qST Sl |

fefSree Felae ITINT HYH | AT Bid & FF1{h 71O H1 e
w7 & feforea fovet # qgr ST Askar € | ud g9 [ 7o o gea
FT FATEHL L B g [ 39 IET § TGT 1 T & |

fefrew Sefiue # 3= + @2 FAT (Zero setting of Digital
Caliper)

few=t ®1 ON / OFF @ea & =1 faam <1 &t € | /19 % veet
st #e foar st € |

AT ST FT U TS ATHL T % o T - A Hl &9 T HT
o I AT ST e qAEAT AT S | A e defioe 3w
F fod R 2 |

qEl T TANT FIQ THT AUQT T8 A w3 92 S0

QST HTeT aT w9 |

Fig 1

5

FIN123721
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Saarew g fafewor (Production & Manufacturing)

¥ (Fitter) - sev@ e

v 1.2.38 ¥ =t R

fyfem afkm - R wefm, R Swm sk d@we (Drilling processes - Drilling

Machines, Types, Use and Care)

IR : 3H S & 9 # A Fafafad w # 9w g
o fefenT wim # feet & s/ sa

* g da @wT e i fgfenT wefet ®t Rttt &1 aoiq w0
* 39 T TR TR F e Avfie & @aon & gesn wew |

@ T # et aefie e @

- gug (sensitive) s= fgfomr wefiw

- @ (pillar) fgferr wefia

- @™ (column) fgferT #eft aerm

=it =11 (radial arm) f§femr wftw (fRaw femr #9fim )
(T ey T dw Breftw fFer & gionr @efiet & e
T FGE | gAfery A=T Faer GATE (sensitive) UF @wAT (pillar)
ffer wefiat &1 & avie famm T @)

gure s= fyfewr wefi= (The sensitive bench drilling
machine (Fig 1)

guTg a¥d f3fer wofia da e goft #t Fig 1 # yafia far
T ¥ 3® gk w1t & fore e faRar St © |

I A3 12.5 mm a% =9 & &g avm § aud g | fga &t

s foreed & oo g # #9 ET ST § oYdr "%
(chuck) =TT foe faFaT ST @ehar & |

g e & forg wf-ade & afast sEer § @ smar |

afe T wor 9¥ FfenT #3A7 8t at #7 &0 FFHET T qwar
g1

Fig 1

FEED HANDLE

DEPTH GAUGE
AND STOP

CHUCK

TABLE CLAPING

WORK TABLE LEVER

TABLE TILTING
LEVER

BASE

FIN123811

7g I oA (stepped pulley) 7T 9¢ (belt) # feafa aga
#¥ fafsr ferea-mfaat @€ s @t & |(Fig 2)

Fig 2
STEPPED PULLEY
FOR SPEED CHANGING

HIGH SPEED

BELT

NORMAL SPEED

SLOW SPEED

FIN123812

Vizood

w1 wEi (The piller drilling machine)

7% gug a9 fferr mfiw foega @me ardft wfw e | =
THTY & FIAT FT FI T AT A@T & | g AT Fwr
(heavy duty) % forg swawmer faem StraT & | 3 &E argon |
Suere € | (Fig 3)

S #efit & &1 %t & Fe & forg a9 7o &g 3= - fftee
FATaeT (rack and pinion mechanism ) &ft grdr 21

Fig 3
BELT GUARD

MOTOR

MOTOR
CONTROL

COLUMN CHUCK
\
WORK TABLE

BASE

FEED HANDLE

FIN123813

-—
-—
-—



g« gt fTarga (Drill-holding devices)

SEA: T AT F A H AT A A qHA

* {3 it uweA i ghet A B & AW gaEn
* fio =% # fEvand gamn

» @ -=iet (sleeve) * FE @™

o 3 (drill) % & s |

faet qarel ax fgor (drilling) e & forw wufier & 3ot &1 @&
&/ AT gedT TEF AT v 2 |

g & gwew &t araT gieat G =%, @iar aur amhe € |
3« == (Drill chuck)

et e arelt fger #F fger == & gt s1ar & | fger &t s
uq fATerd & forg =% & fafaei= da =3t (pinion & key) staar
3Iaa et (knurled ring) & ZraeT &dT & |

f3or 9% a¥ sE¥ (arbor) WY IF AT A Prea &
T ST & | (Fig 1)

9T @i a1 @ike (Taper sleeves and Sockets) (Fig 1)
TR 9 fger & wie 29¥ (morse taper) =tAT ¥ |

qieT (sleeve) Ua @fehe it oft It U &7 AT SATAT & ATl
S IR 3T T U 9 o AT TS e & a% | gy
e R & @ TheA arar 29 ot Fed € | fger % forg MT1
T dHT MT5 dF 97 STelT 3o a15q & dY ¢u &id & |

5o 9% o el foreer &t faer & ot |msst & e &t O
F¥ & forg faferr ast % @rer s &id € | wefiw e &
f3er 3R Si% F=T &t TUX-Aihe & AT AT AT & |
(Fig 1)

Fig 1

CHUCKS

SLEEVES & SCOKETS

FIN123821

Alhe SToaT @i (sleeve) R fyor uhed @wg @is & & &7

it feree & 3o sram @er gem & fog fgwe (drift) &1

fawa #fter # (align) =T =R | (Fig 2) wo@ woftr Y fereet gwwmmar &40 | (Fig 3)

T 37 9ar 9% @i Ft g |’ AW Wl & |
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Fig 2

FIN123822

gia/aree & fta e awa 38 @i 99 srat A
*™ ¥ s & s=m=w | (Fig 4)

Fig 3

Fig 4
WRONG

RIGHT &

WOODEN
oo \@

REMOVING A TAPER SHANK DRILL

FIN123824

FIN123823

S & #® awes & geat (Work-holding devices)

IEA: I VAT F A § AT T AT qHA
o AT -F F THSA B 6T FT TIAT TQqTHT
o FE F THIA F A TANT A AR AR FT AT qqTAT

o ST-FTH Ft THTA F FHEAT T TEAATT FIQ 9T AT A AT A= qqw=w |

oo #2a arelt axg # 3 % a7 g7 9= & T & fou
IAF ST T & Tl HLAT IRY | TAd &7 & ot (e w1 &
T HAT ATILEY T GAXT & AT & dfceh g8 TohH HY e &v
FhaT & 7T fger oft ge w6t & | 7 o gifrad 7@ % fog
s gipar T #F I €

#wei= arz@  (Machine vice)

srfereior fgferr @t wofiv-amgw & o o € | glfeaa &1
& &t 7 fyfernT #ed gu sos TR fea TR Wag aw A 7
3 7 & | % fou St w GEEE = ) S
IS T THY AT SATAT & ATfF FE AT a129 (vice)
Teft & o= T T (gap) T® | (Fig 1)

Fig 1

PARALLEL
BLOCKS

FIN123831

Fig 2

FIN123832

F¥ U St (Clamp and bolts)

Jice € AW & forg fgfemr wsfie &t #51 & T- @i+ (slots)
A T & | TR U Fiee FT T Fd gU AT H13 HF gaar
TdF THST o1 qFar & | (Fig 3)

7o fafer &1 s@uTer F¥a aue AT = guEeE w9 A 9
I qAT lee B FF & G & e =@y | (Fig 4)

FE AYE F FH Bd § AT FE F AgAN FrEEr @fy
fRead #¥AT s &tar & | (Fig 5 99 6)

Serrew U fafemior : fkex (NSQF @R 5) = stvam 1.2.38 & @waifaa Ria 113
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Fig 4

, HEN
D555 i)

, Jék‘l

FINGER GOOSE NECK

& F7c

'U' STRAP STRAIGHT BENT

FIN123835

Fig 6

FIN123836

CLAMP
STEP BLOCK
WORK .ij].
[ ]
VEE
BLOCK -1 I
T-SLOT
1 /jZI %

Wy

FIN123834

waw nfa (Cutting speed) ta wwv wiafme (RPM) (Cutting speed and r.p.m for

drilling)

SEA: T AT F A H AT A A qHA

* Fd T afReriE wAT

* FAT A A FLA F FHHT (factors) FT ToA FIAT

* Faw A U9 TFRY Ui fme RPM & s & 31
* Y Ui e e i nifa & o w8

* qrferT dEEY fgA-amEw & fow RPM &1 === #2A1 |

¥ & awiusts &9 % fog 38 g #dq wfq d7 die W
FAAT ATRT |

Fa T g8 T & O 9 Fdd FIY Fad & TET T8 T
AW FeaT & | 7 Hiex I fime g &< fhar star 2 |

T e BT Y-t @ae T (surface speed) srrat afefr
Tfa (peripheral speed) st et SITaT & |

feferr % forg @)ga (recommended) &= wIfd g e
F T a4 foEe & I A awg T AR a2 |

Ao # fafewtar amea: Afse awget F oo wdq afy &
arfesr 3 & |

3w atfort | fafere awgert & forg &wga waw wfoat & w&dr S|
Tt F R o fRe % forg RPM &Y oA & STy @ |
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ECE M|

T HTEA A
HSS & form gl g T T
A T g9y (m/min)

G IREE 70-100
frerer 3550
T (HIEHRT) 20-35
TAAT AT (HT) 25-40
ata 3545
T (WA FEF | g 391) 20-30
T (TATT I q) 58
sHafdn enfes (srrerdt)
(abrassive) U & FHTOT FH (A 20-30

FTEA FI A F¥ TTAT (Cutting speed calculation)
RPM &t oM

fyfemr & fow e (Feed in drilling)

n =RPM
vV =& Tfd m/min
d =fgasT=mmm3a
T = 3.14
Ie1E9T (Examples)

- O 24 mm S=7 wfq e A 5o g7 g3 gEa 7 fowor &
forg RPM it o #iforg |

ATferET § Y3 39d & fofg & Tfq 30 m/min & T 2 |

1000 x 30
n=—"—"_=398rp.m
3.14 x 24

FHIE  FAaH T ¢ Erea-fa #t @ #A i TEHwar
& ot & | =afaa e wfy 300 rpm #@ |

3o & =\ & SIgATE rpm ST STEFT &aT & | Fele T U
& B W 98 = % 7T 9 rpm 797 F9 =9 & forg i
rpm ERM |

I YT | & GET el T ITT 0 ST bt & |

IR T A & Al | AT FE A ot
* §IT W Ad@S AT
* Te] FIT-I¥ TS FIA AT T AU HIAT |

uF Qof T | 3o aT &1 # a9 g (x) F B Fwd 2
(Fig 1)

Fig 1
9 N

)

o

[m]

m]

[m]
~

FIN123841

% F U feifiey & a9 R g u=e G sar 2 |
3IqTe0r - 0.040 mm.
% &1 3X (rate pf feed) fafersr wreat o fAsdw et € |

Fifed gRwRr
o &Y ey qerd
fgor fhu st arer Tered

%re # ¥ [vad Fd 9T FB 9 a9 S| A & gedr,
ST F T 3o e & f{fyr oy off fFemefm & 1 afe
¥ ATF & AA Tl & At HIe F aT FH FAT el 2 |

4T a1t 9% = A gy wie & 9T 3 gamr 9T T8t
g | fafVrer 3t Scamest awT swatfad #t 1 9e T a¥ & e
¥ FBT HE-3T WA ¢ (39 1)

Afers ATeT (coarse) Wi I & & &Y &fer’ed & aar
& ergar 3o ge a%dr ¢ |

Saeq ta fafemtor : fFeT (NSQF w 5) - s 1.2.38 & gwifa Regia 115



&=a 1

™ A wE &I

(mm) H.S.S. (mm/rev.)
1.0 25 0.040 0.060
2.6 45 0.050 0.100
4.6 6.0 0.075 0.150
6.1 9.0 0.100 0.200
9.1 12.0 0.150 0.250
12.1 15.0 0.200 0.300
15.1 18.0 0.230 0.330
18.1 21.0 0.260 0.360
211 25.0 0.280 0.380

AT AYEAT FH BIS 3T § Al 68 TR Tel ol afch
AR # A% o St © A7 g @ fefaere st @ |

fEfer 730 o7 e anfreaw e & o smemw 2 T
e i Fa-F F aw @ G | Fw T F
# 3a (cutting fluid) 1 zwTe ®¢

=i fgfemt sstim (Radial drilling machines)

SEEW: T T F oA # AT g A qobA
o B ftmr wsfe w1 s @
o B fEfent wefm it Retwaen @t avi= w7= T |

Freftr Efemr mofim &1 g

- a3 = are o @ e w9 #

- uF & &fdw g 7% fog W |

- MY U 92 o &t | Y weA & G smar g |
fastwamd (Features ) (Fig 1)

FIN123831

Preftr f3femr aefim & us Br=fi e (radial arm) &t € |
o o= feree o gar 2 |

forea it &t Brefta o o e w7 =0 A9 R
ST HFAT S | AT UF & 9¢ T St & | T A e av

AYE ITANT FA U ST H FHAT T 8T & | 369 TR G
forea & T 791 A7 &1 wqw W AW A o awar 1 e
F FUT A= o o o Awar @ |

ferea Y ax oft #iex frea &t AT & |
e o IX-fa R e & a9 39 § RPM e smar &1
fereer & w<t & faon & g7 o R & gumar s awar 2|

FHE AT (tilting) AT aTelt AN 9% Hvi fgfenT «F &t o
Tl & |

ATYR § UF sfias 2ot off it gt & |

feoqofy

FA § T9 ¥ fog giafem #itve & e @i
T U FHRE & & w4 gE gt |

@2 g 3o it geet TiE T S ARy |
AT & qeTe free MY &1 @R & TH 9 99 AEy
TR 7 FX T g F a8 FH @ |

3 = st wtehe it e & fore fgw-fywe (drill -
drift) ®t gewTe #3 |

e e AEw W A F g gAew = | atthe
g @i (Sleeve) F1 AT &Y |

TRATA & qI=Td A &1 qTE &Y AT a et |
Baw (swarf) # ge F forw wfie &t 3% |

BAA T U FUN H ATE FIA F (T AN FT FEAH
Ead
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T fyferr 7o o wdiue iew g fyfemr wsfim (Gang drilling machine and multiple

spindle head drilling machine)

IEAV: T AV & A § AT T A qHAA
o di fyfem wefier FowatT & aw @
o diw fyfemT wefie & aemEe & AR |

* AR e 2T fRfenr woim & Soah T a@mae & ar #)

i fgfemr wefim (Gang drilling machine) (Fig 1)

GANG OF FOUR DRILLING MACHINES

EACH MACHINE IS FITTED WITH A DIFFERENT CUTTING
TOOL. AS THE WORK MOVES FROM POSITION TO POSITION A

FIN123861

DIFFERENT OPERATION IS PERFORMED

T ATYTT ATAT AT daeT BT & | 3 a1 & FU<T 7 F¥ 347
T AT FSTEH T ZeRTS R GET ST AT & | T [@reer &t
T % foI7 I&F Aex JeT FaT 2

39 3T & qTeY A 9 ATl FeT gt & s #wfE gefee T
& T AT & A @i ‘T 374 ad § siar & orad site &
TSl ST 2|

T AYE 1 WA ATHTAG: F8l T fRAT Sar €1 o't o
fRteer #7 e #2 et & & fBFar smar €1

A g fgfemt weh=r (Multiple spindle head drilling
machine) (Fig 2)

7 g f3fenT aefta & 2 dert o faiew et @ aaae 4 &
48 =7 Aferew | oeft fiiedl &t 8T & uh e gea e &
FATAT SATT 2|

Fig 2

o686

THE DRILLING HEADS CAN BE POSITIONED TO
MEET VARIOUS SPECIFICATIONS

FIN123862

aiver fiee 2 et mefia fasio w7 & a2 99 av Same
& forg s R smar €1 s9- ferr R an 2t s et
ATAETEA o =ATh B FA & forg grdr €

TF HIA H gt AT Afere 3o 2% oiw 5 e off & a=a 21
us & Afes Rumet & Feqr #w= & o smawers g T 2|
I & forg IUHY Ao iR wrdEve § s & foru ISarew
THE A g ©F & I HEAT & JIANT ghar €|

Ieree ua fafemior : e (NSQF ®= 5) = 3w 1.2.38 & wwitea fraia 117



Sareq ua fafemior (Production & Manufacturing)

e (Fitter) - sev@ e

v 1.2.39 3 gt i

= 3q aut R= (Hand taps and wrenches)

SEAT: TH AW & o § T IS A Tl
* I FEA AT FEA 3T HT TRATA TqTT

* T 3q FY faviwaren #1 T FLAT

* Rl 3 AT & e 3w ® = s@m

o faftr awe &t Rt & ™= s

* faftre awz i R=t & )= T@mET |

T 37 &1 TmATe (Use of hand tap)

FFFAT | ATANRE G e % ofT AT ST &7 TR AT S
e |

fastwaTd (Features) (Fig 1)

3% SO FIAF WA AT I=F (A T HT TATHL FSEGA
U Soufda = amEr e |

HAE T (AT a1 il & 9T IREE &7 & 7RGd el 2 |
SOy
g

PF

SQUARE

Fig 1

THREAD

FLUTE

TAPER THREAD

L

CUTTING FACE

FIN123911

FAT G a9 & o7 T & FR TR q1ferg (flutes) aars
STt € |

TS FTed AT T F UHSH UF gAW F o0 IqF qF H
IHTT T ST |

e & faer #t d@a (chamfered) (srafq ¢ux &ie) Famm
ST @ a9 Fed aWE WO #Wd, @3Ed &9 #
FemEdr fHadt 2 |

3% % FAC <UL AT A UF SAH q° ATl qreAl H BT
g fafga wdt & |

7o fErfaat & 335 A = off sifem =t 2

< & fahe st wow, facdite staam @ o st fma s
gl

118

TF AT | &u 7 {FH (Types of Taps in a set)

faeft fafeaa 9t % forg acft @0 (hand tap) & U& @ # @«
T &id 2 | (Fig 2)

Fig 2

FIN123912

¥ fmaq &

TR 3T 7ET SUX 7 (taper tap)

fadfar 2 sram AreAfis 2w (bottoming tap)

AT &7 AT AT T

X ofie % wfafRes @it fAgtuarst & 3 30 ok & awe F &
g |

3T T & T FTeAT I F3d & | 77 =¥ et # uw o
T Y I & FHTeAT 9T &idr & |

T st # | eV aF I & TR FA & forg avefir
T (W a7) AT AT v & |

o & ey &t ofvear & g F forw @ 9w 1,2,3 e
faffeq &t & stroar 39% 9% T et (rings) W g1d € |
(Fig 2)

IUX AT B UF BeoAT, TELHIRUST 3T F a7 Sood AT A(HT F
A oot a9 = & |

&7 = (tap wrench):

a7 R &7 gwwTe FTEN T ATl % | qwdAT S B AL G A
T Uq 9 & forg e Smar 2 |



g w ae i adre |

gty R aren @t (adjustable) (Double-ended ad-
justable tap wrench or bar type tap wrench) &=, T
gvee o ¥, 3t fey %1 a7 R |

grey B arer qumEry ¢ 9 srveEr e feer &1 ag Ry
(Fig 3)

T THR & AT FT 30T 99 et F A | aw w5
qEel # e € | ¥ R= a8 ans & &0 & forg suner Iy
g qur Oeft geft STel ® s g S "@ed € St o wit
YA | &g aren T A | e A5 @ R Fw;oAwT FT
AT € |

Fig 3

\

|

/

FIN123913

T- vew &w R= (Fig 4)

IE UF B¢ qHEST 9% & S 3t 6 g © aur K= it
AT AT € | 98 & F &7 &1 9 & fore g8 wahe 3t {7
Ter ferdt |

Fig 4

FIN123914

dufger wgw (Tap drill size)

atw = & 3q = (Fig 5)

g =t & guresw 7@ O o aswar |

7% TS & A5 & o7 & THS g © | 399 o R & T
TR & 97 ST THaT & A T9 THR T F Al g+ &
FATAT ST T & |

Fig 5

FIN123915

IEAV: T TV & A § AT T A T
* g gam % v e aww ®=w @

* arfert FEw fafve gt & o 3 e |Ew & == s

* ISO #ifew da 3= & forw 3w fgw |Es & TorET *®2AT |

v fg@ @=s #=@w & (What is tap drill size)

ATARE T e & oIy & FT T F37 & 77 UF o7 G
FAT I=aT € | (% %7 19 g7 THE ST A1RT arfeh 37 &er
I Fled & forg oot = =7 &t |

fafter =t & fow 3w fyw @ (Tap drill sizes for
different threads)

ISO w3

M 10 X 1.5 =3t & forg #ffw fer amgr

SteT =T (minor diameter) = a=1 =ma (major diameter)

2 X TeE
IS AT TRTE =0.6134 X & %7 fo=
2 93T & 'R = 0.6134 X 2 fo=
=1.226 X 1.5 mm
=1.839 mm

sTer (minor) = (D,) =10mm - 1.839 mm
=8.161 mm =4t 8.2 mm

7% &7 3@ 100 % T = =it 7% 3 & s 2w
(minor dia.) & a¥mET & | stferier st & forw 100% s+t
TSI & T qL! q=dt |

60 % TSI & AE ¢ foAT g gU At W FAA | worqd
g e |

3% fafiw aafes wfoed & 92 a9 & 30 30 # gHE &
fore <1ferr T &Y sTeva gt 2 |

3 9eq W AW #¥a gu ev fgor awsr & TuEr #=A v
sfts amaeTie fafy fvdeq @

a7 fyer |1gsr = a=1 =™ (Major diameter) - fa=r
=10 mm - 1.5 mm

=8.5mm
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ISO #ifeF 2t ¥ forg & fyer amest # AT & qomT ¥ |
ISO &= ( FrwrEe) 9% 4

e 3o At = a=r =™ -

5/8” UNC 9=t &q a9 fyer amest &7 ar & forg

o f3o amEst  =5/8"-1/11
=0.625"-0.091”
=0.534"

Tt et amest 17/32°(0.531 &) &t & |

fso At &t arfordr & g@at IAIwES 59 9 fEe & fog
gor &Y |

ferferfa feert % forg 2T amest o i

(a) M20 (b) UNC3/18

T AN A FA F ¢ T 3G |

COMMERCIALDRILLSIZESISOINCH (UNIFIED) THREAD

NC National Coarse NF National Fine
Tap size Tharads Tap dirll size Tap size Therads Tap drill size
per inch per inch
40 38 5 4 37
32 36 6 40 33
8 32 29 8 36 29
10 24 25 10 32 2
12 24 16 12 28 14
14" 20 7 174" 28 3
516" 18 F 5/16 " 24 1
3/8" 16 516" 318" 24 0
716" 14 U 716" 20 25/64 "
172" 13 27/64" 172" 20 29/64 "
9/16 ™ 12 31/64™" 9/16 ™ 18 33/64"
5/18" 1" 17/32" 5/8 " 18 37/64"
314" 10 21/32" 314" 16 11/16"
7/8" 9 49/64 " 7/18" 14 13/16"
1" 8 7/18" 1 14 15/16 "
11/8" 7 63/64 " 11/8" 12 13/6"
11/4" 7 17/64" 11/4" 12 111/6 "
13/8" 6 17/32" 13/8" 12 119/64 "
13/4™" 5 19116 "
2" 41/2 125/32"
NPT National pipe thread
18" 27 11/32" 1" 111/2 15/32"
14" 18 716" 11/4" 111/4 112"
3/8" 18 19/32" 112" 111/2 123/32"
172" 14 23/32" 2" 111/2 223/16"
34" 14 15/16 " 212" 8 25/8"
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rrﬂ::l-li-.'\-:-l:' i 0E | 0EE | Od | edE & nt- 0F | OFs | ida 1 138 .'IJ'S I 3 35 4 4.5 c EEC
1 ors
11 CURS
12 195
14 13
14 135
14 148
2 140
13 175
] 205 s
X 05 15D
Ik 250
) 150 130
4L LR =30
§ 450 430
EE il
& £30 500
7 630 &S00
& 730 700 | 620
# 830 so0 |70
o T |
11 1020 1000 #50
12 100 'Il:IB'.'ll'IﬂQ:l 100
14 1200 [1260 fram 1260
1E 100 I'llg:l
14 1800 haso 140
17 1 &0 I'|5.5:l
1% 17.00 haso 1400 1880
20 1500 I'llﬂ:l 1=a.m|'|19:|
22 nw 2050 2000 fres
4 1m0 2260 1200 .0
25 2 FEED 2300
FLJ 4D
27 800 Pl 2500 2l
14 17,00 2B 2400
=0 Fyo il Fo o] 2a00 2700 345D
¥ B0 00
ks F1ED .0 Sl |22E0
36 YLED
13 [pas0 4000 TR0 oo
3% 50
3% 250 7.0 340 [0
40 framo 400 37.00
42 a5 4000 1900 a0 [37.00
4K 350 4200 L] 100 | 0
a4 a450 4400 45,00 4400 43,00
£ L] &3 00 L]
£a [saso Fa00 wheD fanc 47,00
& I5,|:|'5,|:|
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Sarew g fafewior (Production & Manufacturing)

frex (Fitter) - @ e

v 1.2.40-41 3 swittE R

@eX A =R 9= (Letter punch and number punch)

IR : IA UG & A § A AAffad F FA A B0

o QAT U A AL G F ITANT HY @10 & |

&Tq % ST T ITANT F1 &1 fofeed Fe a1 qe=me & forg e
STAT € F @I 3 de¥ & fory (stex 99) i 9% & forg (A=

9) % AT ITAH & | IHET ITANT FBIT &1 &1 Tq8 I Al
farar s "ar €1 (Fig.1)

Fig 1

LETTER PUNCH SET

NUMBER PUNCH SET

FIN124011

dexdg A aedeld€A,B,C, D, E,F,G,H,N, 1, J,K,
L,M,N,O,P,Q,R,S, T,U,V,W, X, Y, Z, 31T '&" (=)
THACH 27 XU Ed e | Tme T HT8<H 0,1,2,3,4,5,6,7,8,
gid € TR 99 § 6 HT ITAN, 6 A 9 gt & forg e Strar
gl

¥ MY WY &7 At Rawd qiey & fFar Smar € arfs d@ex
T THR & AT W a0/ gLl f&rfq # &1 39 99 #1 ST
FE e AT TR Hf Y3HA FLA § T8t TF a8 A3 &l 97g

#t aae T forar ST =R wer st fRafa & gar e
¥ forg oft (Fig.2) a1 & (Fig.3) a1 & (Fig.4) UF %% Tar
FT AT YT (Fig.2) ¥ sifera foram stram =nfew gaiee ar oae
T T8 e AT AT & g TET & ST 3T TG AT AT(RY ATfh
T e H UF & If8F @i e & Fea1d A1g a8 a8l &
ETT HEAT 31T Hl dd¥ aA & forg T STeRA e e
e I¥ 9T Fea a0 =St g9Ta & forg df=er ek wefifer
T #¥F ud wEfenr #3% et a1 =rfRu|

12145

FIT| TER

Fig 3 Fig 4

FIN124012
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Sareq da fafewior (Production & Manufacturing)

ez (Fitter) - eng =ga= semE 1.3.42 & wwifte R

TEY aTg wFEETen § geen & qaa™ (Safety precautions in sheet metal work shop)

IR : T TS & O | o fforfad &1 # A g
s SMW # &/t #a ®wa fafvs sigiea &t &t Jarmn
e SMW # gefra w7 & &1 #¥= & forg fafvrs qatom &t samn |

S FH FETETr § w1 AT A @ a FEfafaa wg &
FOT FRAR | IfTeroredT ar fAehe 18 F3 ater =1 FAfFaat
&I A o Gl 2 |

1

2
3
4
5

AT, AT TT A % SAFAT TAT & HROT
FHRA| T AT F qHT F TEA qFTE |

T [SToga SATSTe, i o gRaam & ITHe
FRTE | TIRTeTomeT 7 STETaemr q9m arearer

AT e & fAawt &t s

T FIA T, B ATl gHeAT/aE FT UaA & g T afa
sawrs © f 3o ffvaa gean & 9 Sum @ awee far s
T

T Y3 H IS qHT FI X IR A gFA |

3% 9qol IS & oIy STIAT SAraT i AT 7 T
Ead

Tt AT & TANT & qHT FATAT BT ITANT HY |

TAF ATT (mushroom head) atelt S+t & IT=iT & 5 |

FE A 9¥ AR I T & FEfRa @, Gaa &
ST, A & 9 9 9¢ 7 )

3fea AT (size) & gIfa S afed |

T AT ATGT F1 ST AT SFAT & FTeA & T a6 1 IAqd
q g |

T A1 S e F eUle 1 ITART T FX|

A & I § AR & fid (Head) & &f/er & arxr
gt & ferw w1

&t T | TITE T T'T |

ATIYT (Grinding) F¥A THT ATERT AT [ FEX & e
e |

I qGTAT HF AT (YTFE) T FX ST 3mm IT HH AleTs &
HEUECE Gl

FT-aeme (Work rest) @@t stoedvr qfedt & aft=r stwrer
& 1-2 mm 9= qEEIT #X |

TS ST & g 1% IR F A &7 =99 q9r STET
|

FEH & F AT B GETAT F FE THS, A gANG TR
ATH-GILT TH |

= F9, o1g o sfe &t FE & oy gus ot @ |
et o st & ferfa & ST &g sfemes a@ee
e |

F gt Fe TEET SR # ST 9 (tool Box)
|

A BA F AT OR F FU &9 B GIRA F forg afe smaas
FH W & FUT F1g HG F &7 8f al saHe 8+ |

T ARl % THSH % qHT HS FT ITAN F

semafofa (bare) sFrforat & faft it sfwte & dtear &
SITe ¥ &1 9909 7 %< |

FE qF B F THETT WA F Sied qHT AAA & T
= & AT |

faeft off fagefier 31w &t o1 o9 g &7 @™ 7 |
f &t oft fageiter &7 &t 3 % forg sfFRdifeeT it gom |
ST oY T STRT FET AT F ATAALO F g0 B & Tk |

afe &g 9= &@faq faga sed &1 R e av ar awsr
BT AT FIE A FTeTh ATHAT & ITAT & AfRT F g
I & gAF FY |

St &t atw (Vice) T¢ @39 giaamsms Famg 0¥ R w1
T IqT diee F FAA AT AT FIA GHT AT IATAT T
IIIT F¥ |

T & AT oA (GENERAL WORKSHOP RULES)

1

0 N o o »~h O w N

LT T FEL Tedd ARy |

THIT | FW FIA q0T GIAT [ AW T8 118y |
FIE ITHLI TGTh FEA § Teel STYRH § 0 Aoy |
TATHTA HEA ATAT &1 sifebe ForeaAt &1 dAT 7 &7 et Arfey |
T ATA FT NS AT AR TS AT F |

SUHIUT UF AT H1 I FIA & G ATF H(o70 |

I A T TS AT FT TIT FXd THT AT T |
HINRAT FT TART T qHT A & GLAT JTHLT T&
TfRT| 123



g gean "@uaet (General safety precautions)

S T TS & o | o faforfaa wrb A A e
o gEEAT FT & TATIY

* HWTA TRl # FHEAT F FROW HT a0

® TEHEAT T ENeAT & ATYRVT: FIROT T H

* IR Aiford TR F gran frewt w1 ffvdww w1 /)

TF geeAT /| 2 ? (What is an accident?)

foreft & off ST ¢ gefenT ET B, gHeAr U’ FO & Bl 8
fore Teet & & ST A7 FFAT | FH I A F o F TS
off T2t o S FFar 2| 39T & ford T 1 UF 9w AR
STTAT & A g off 7L qF G % a9 % 77 o I & srar
TF ST &7 AT R 9 T G & A1ar & | At srferpas
FHeA™ WA A YC AMWAT roaT Aroearet, fawgfar star
SATAT & FIXOT ST € | T& FHeATE Tt ST Fahel | ofF AfE A
7 et e o= fafee g@e & e fra gtarn at @@ e G
& gHeAT Fed © 7 g8 sl (Fig 1)

Fig 1

FIN134211

fer I st gereATd ot oY SiAT & ST ST AT 7Y | 7=y
srftrae @ g7 afkfEafa F Fwreer wordia o e w7 8 =%
S & I¥ geeATd sidl &f et & forad sfaad =raam § w=t
wT &Y T BT & | sraftrEt & awatar #¢ o ATt g@ A0,
ST AT = tHa, et afkfeafa & s e s s
FT AT & I S QAT ATed & GH HTLT & ST TEAT a7 T2
# ey ¥ €| WrEaw agd & 0 & o gfeeswtor gar
TEN T | GIAT & T I FAARR F7a T | ¥ TeAT F H IR
&t Fatfa® we@qu & e gHear F1 RO a9 STar & T7ar
gerear fifeq &t star 2|

gEEATAt % FXOr (Causes for accidents) :
AT geenrd 08 & 72 St 3 & o 21 (Fig 2)

geEATl % oA HLOT € FS HEALON HILUMN 1 GT A= &1 AT
& 21 (Fig 3)

o oATfer & wfd ATRTEHRAT

o gaT & fAEY

o LT

o A e vl & arg § &

Fig 2

CAUSES FOR ACCIDENTS

ACCIDENTS DO NOT JUST
HAPPEN. THEY ARE CAUSED!

LEAVE HORSEPLAY TO HORSES

FIN134212

Fig 3

MACHINERY
CAN MAIM

Keep Guards in place

FIN134213

o AT T AT T

o TH & A T

o gt aRferfaat

gt =aE™ (Safety attitudes) : =T & ZEER & & a8
AT FLA & AAET TET F¢d @ faafera giar | srfRepae searsi
# STet Fig AgLiad IUHIw orgar Rufa # #f w3 e &

F F T AT G FUAT TS FIA | @A Lo 7 v qffeafa
S+ gs 2| (Fig 4)

srferere gefeaT o €1 7Y 81 ST € 78 U T & A (IS )
ST A FX 3d © AT ST 3@ FY A T TRl FA ©
STUAT o8 X STEHLN &l o AN & [ o % ford famwn
BT IA T | FE Wl AT d@e 3@ FT Y 3% ok o off T e
FHEAT & HWIEAT T VAR &iar ¢ | et F+H # gerear s
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Fig 4

| WORKED FOR
50 YEARS AND ONLY
HAD ONE ACCIDENT

FIN134214

F o T© FIAT AT TRl & | JEHT AU FF T TEaAr o
=l STTAT AT & AT (T TEHHT T ST ST FAT &l iAo
FIAT 2 | I8 98 7T A e aw & 36 O a1 3° FF
qE I/ FHSAT H qAT FHT o7 |

IavET (Responsibilities) : gT& 7 €1 AET g¥dl 0! w1
stk &7 ey ST U a 9T @ dafda i are AT Tedr
2 | fRrerTgaT Zraemdt S 30 FHAT 311 56 fordt IALET
gia 2|

AT F1 IAeT (Employer’s responsibilities) : 3@
ST ST FE TS ST Y e w14 @R & Fieveqor
T AR AT FHAT B TG A HIT AT A, q7 et
& T qur TEEE | FAT © 98 a9, w1 S A gIa
H wrfla &t &1

FE wt G 3 I, & aRferfaat, sEar it
FIT FLATT T8 @ A IR (@7 7 qfveqor & ford =rawmfr
It gnm|

FAAEt #1 Saee= (Employee’s responsibilities) :
ITETOT & g fafer, wrd e & Aty afererer & ST aur
AT & o AT FAER ITLEIT HHAT F 200 |

T T Siae &7 gRiard a=m & ford el a9 sw= awn

qiRf B IeTeLuTd UF g7 9 AUy A oW i A 8t
TqHAT & Tt FAT 7 3@ &f | 37 o1 =T HiX 37 W &=
AT T 9X fAR 2 | 7 gwnfad @Ay & o s #Xd § e
T SFIET ALY FLAT AR

e foee & = fafes Sfted § @ smar €1 3 twEe
SATHTT AT T & & AT & | F 78 Faer TF Tt &7 a9 ©
o= foe, ter erwar for afed &t @@ € o F safes ga
YETH FXA & AH THEC A YHAT HATE STqAT 6 HT GIATA
FATEIT AT

et &t = wifors St A gwvr =
o fggTrs o
. FEEE e
o gy o
o g e
e Rz (Prohibition signs) (Fig 5)
AFA - gAY

Ll - Ad g% | 9T Fren foea
s - UET T A F IWIAT &
IO - gUIH vy

PROHIBITION SIGN

saw e (Mandatory signs) (Fig 6)

AFA - gAY

Ll - e g H ) A e
&0 - FT FYAT AR 9T &
IR - TEALEF oA

MANDATORY SIGN

qrauT f=e (Warning signs) (Fig 7)

TR agd T FohaT SITaT ux @eq weor T2 fa 31Tk el e SHe
FEY I TS AT THT HT IJALEAA AT FT & | AT 36
IR & dAAT & Tl o1 =T |

FH = W =@ e afFar (Rules and procedure at
work): Tt [REATIaET FT1 HTAT F1ied I 37 fafer et
Y aRferfaat & afefoa wwar @ o sk =l gy s
Sa & | & forfea & aea & afee s ua wfarst fer s #rf
FAT & ATT FAFTA § TSI & HG | T T 7 THIHE
qfeaT AT IURYOT, IUAA THAT, ATAA oAl =
st & 9% 98w qur #% o= faw fafaa w2 awa €1 5
THR % W FTHGTET ST Iwar § WRiER g § safed F
A € |

geew e (Safety signs) : faft fowior v o= w1t & ot
ST qHe e fafere yoe F o g e s A 3w A

JF@ - e
& Ll - F e AR e afed et
7
WARNING SIGN ER] - gehd AT |, AT94TT

IIEIVT - AL IGA AT F 7T

gt &g (Information signs) (Fig 8)

AHEA - THT AHAT ATAATHIY
+ WM - U iy W A e

- G AT A gEAT e
INFORMATION SIGN FLAT &

IO - qrAtE T e
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feeren= fr=z (Prohibition signs) (Fig 9)

Fig 9
SMOKING AND NAKED DO NOT EXTINGUISH PEDESTRAINS
FLAMES PROHIBITED WITH WATER PROHIBITED g
3
PROHIBITION SIGNS z
£
smawa® e (Mandatory Signs) (Fig 10)
Fig 10
WEAR HEAD WEAR EYE WEAR HEARING
PROTECTION PROTECTION PROTECTION
WEAR FOOT WEAR HAND WEAR
PROTECTION PROTECTION RESPIRATOR
WEAR SAFETY USE ADJUSTABLE WASH HAND «
HARNESS/BELT GUARD S
<
3
MANDATORY SIGNS z
Z

Fig 11

& b e

RISK OF ELECTRIC
SHOCK

/o /o

RISK OF FIRE TOXIC HAZARD

(=.
=
'

==

CORROSIVE RISK OF IONIZING LASER BEAM
SUBSTANCES RADIATION
RISK OF OVERHEAD GENERAL WARNING
EXPLOSION (FIXED) HAZARD RISK OF DANGER

A

FRAGILE ROOF FORKLIFT TRUCK
WARNING SIGNS

<

OVERHEAD LOAD

FIN13421B

AT =g (Warning Signs) (Fig 11)
Tt gean F fw (Questions about your safety)

FAT ATTHT AT FF A & qT L&A1 7\ 70 & 7
ATT 37 G ot & s & S o1k faretw #mef & forr €7 |
STIH TN FE T THR FIAT AT & T8/ ATTH AT
FHEARET AR AAT FAAT F Hig @A 7 &f | AT FRT TA0T
H AT AT ATAT 8, A AL o ATead | LT © | FT AT
I GIaT Afed AT FIAT A gIiaa frfy & e smar 27

FAT ATT IJTYH AT TRUTT TeAd & AT ATTH IAT e
ATTIH AT ITEH & Afed fFar mar &7

FIT ATIHT T TYH TRl & vy F a9t stravasd g g
T g 7

FAT SATIHT GO ST & STAT 7 FeA % fordt wfdveror iz fadem
A e 7

FAT SATIHT T & o ST HTd 20t T2 AT H7 IR foher
T er?

FAT SATTHT 1A & o Geaw wfafatar form it g far e ?

ey uTg "t awqat g (Important of sheet metal work in industries)

SEAW 3 UG F A § o1 fwAfora w1 #A A e

o FAAE F A AT eI &t qqT0 |

af== (Introduction):- agd AT AfiREET Ieamew g &t
qET | a9 B(d ¢ | UF Afh A a7 A A& T FH FIAT &
IH Ffte Hed FAR F-T JAET & | TF FId e Ted H
e & TG & a9 Tgd T IATIAT FT FATAT AT SATIT FHLAT
1 (Fig- 1)

- 8d

- a9 ATHR & TET

- @ afeat = aftwt, i F Ster, sarsseT e &t
FIET FATT |

- WY

N el
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Fig 1

HOUSE HOLD

FIN134221

-JUshd @l & a3 aft FEt & w9 & o
IEATARENN JISTHT 91T &, T =T & a4 Th TINT
F S ATl €T F1 ATET HT ATT T4 TAT adqmar 2 |

U 3f1e Ao FRAR S FRameit &1 #3aT € I a1 AieT,
ATHE | AT | ST AT SISAT 30% forg a8 Ay &7 qr
Tl T ITANT FAT 2|

SURIT Al & forg @er TErEr & AEwaswar el © aar
forarmett st wfbamet & giiamdy Rmiat & SRt gFr of
qTawa € | et off sygfaes st 2| a8 giend Rt
& & fawfia st | smgfas e stafas Iamea: samd
F YEAT TAT TET % JATAF AEAT a9 F q&1F sl ¢ |

aer urg "t aw-et g (Technical Terms in Sheet Metal work)

IR : 3H 9IS & A § A fwAfrfad F FI A g nr
o AR oTg FE F TG AT ot F ord qar |

1 #@if¥n (Beading): el arzT % R} & Wl 0¥ ang
g IS HT T |

2 &= @g= (Bench machines): 3= 9% st Wit #afia
T e (JAT gU) &% gTRT STl e argal a9 gar
X X H ASA & o7 A6 47 FEAR GRT STANT St
gl

3 &= @% (Bench stakes): faftwr fagiw s &t @
fAeTE St = grg aeget ® w7 & a7 Hiaw w4 F forg
AR T FTLATT GRT ITART & AT 2 |

4 e @E (Black iron): Fac SaR{HOT 99 % @Y,
AT At AT T =1a< |

5 =Rt (Braising): Mo 3T 89S & u7g @< # d@e ad
gu dtaw &7 fafer, S| ®wei=T (bowl) &7 W= #|

6 % (Brake): Wofiq it =&Y oTq FENY, €Td T FT &
AT (bending) d¥T a8 &< (folding) % forg Iwermr Fzar
gl

7 s (Burring): 97d & JOI&N @€ 9¥ HIT H Al &
T |

8 f&a (Clips) : =¥ u1g atfet & a7 W=t & e #f ave
| 9T =91eY g1g & faow agv |

9 AT (Crimping): et 91T & At &1 ster s+ & forg
AR AT 1 TR, e o aw gae e F v ¥ fhe
g |

10 #e Ui (Cut acid): SEgEAIRS 37 | oTed &t Tfgai
F ST FT qATA Y AT FALES |

11 *¥ (Edges): 3&AT ISTAST FXA qT AT HIAT HF (Aarad
FIA & forg =Y 91g & FG W A

12 TRaRAT (Embossing): T JaTfEd WA St 918Y 91g T
W TeX I=a+ (relief) e Seaw #ear 2|

13 wad (Flux) : @< & T4, &7g 3 dq8 & AFare H
T AT €1 H A% FLA & (oY ITART B ATAT TATAT |

14 w91 (Forming) : @&t & a= & fog =mex e1g #t
qTET | TRt AT A FA HT T |

15 71 (Gage) : HiTE Ff afigd H¥ & T&fa e =y
T A5 AT €| T AEY & AleTg F1 AT JAqT A
FEA % forg off ITT B arer Hiee 2|

16 ¥R (Hem): =1ex U7q a&] X de 6% mor F: |

17 fa=am| #1 (Layout work): =1e¥ &g a&gat & forg afaey
fama #3719

18 g3t Haw (Longitudinal seam): TET & Uf &S
I AT qTeAT HYa |

19 HMeX (Miter): 37 @<t &1 0™ €7 & fawrm #tor 1%
ST |

20 f== (Nibble): g1 @< & AT a1 IF*F FIX T [
AT

21 g # ArFaEe (Oxides of metal): &7g & @19 ag &
TR & TS & a7 AT | &AE S, de ATEs
Bt 2
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22 gwiae ¥an fafy (Parallel line development): @@ia<
@I & ITANT § SfaeT aam & fafer

23 wfaww (Pattern): =a¥ oTqg & SATAT TAT a%] T ATHT
T &% ae fegar &, 99 g5aa 9eY ¥ HfEa & | aifved
g a9 & o 9T 91 & IF @< & S argA A
AEHR | ST ARY

24 T% (Pickle): 9T &7 o7 § Said Y I &t quT
ATFATIE & ATE HLAT|

25 R s@ (Pictorial drawing): f fasfisr & a&g &1
AT 4T fF 98 ATHR H AW F I avad # fawar
gl

26 w4 (Pierce): TTE % ST &7 % W & AiaR® = &l
(wamef) &t Frear|

27 @t (Planish): @f¥wr, o1g #t a8 & &% a1 =AF X
@ FY, TR & ¢ 3d g fowar FeAn|

28 99 3% (Press Brake): 91e¥ o1 a9 % oy 9me¥ o1q
FTENTE % FRT ITFNT € ATelr A wehi |

29 9] ¥ (Press forming): &g F Flew q9T ATHT I &
oy <€ o = & g & forg wiEd & SuE & =WeY
T 31T HF AT 56 LT off F=d 2|

30 wrgHT (Primer): 97q 9 TR &1 T9H 9, I8 ARN &
AT F oI =T YT I U oTg § U AT € U
fFRraear &1

31 4T (Punching): ST=aT & ST & =@ o] # %
AT T A |

32 dr .|, (wieftaeTEe/FEe) (PVT (Polyviney/
chloride): & =T &% & forg YTor: ITANT &1 ATAT @Tfee®
e 5= derreor gfa=redt &t savgar St 2|

33 B 3@ faw (Radial line development): 1% &

I & AT g A fFpeorsrdy Iaret & ST & gfawey
T & fafen)

34 %= 3 (Raw acid): STsgiaitRa et (HC)

35 e (Rivets): =1a% o1 & 2t wet 7t v amr sivest ¥ forw
ST g du | Rae # fog & S ar @ qur e
gy fae &1 =ie e M s S 21

36 #aw (Seams): =&Y €T &7 @S &I AtSH & o7 ITANT
TAT &% X adT [ T & % | g =96 91q,
it stie & forw IuFT id & | weEw e 9y a9 &
arg #, Rae ar afcea daw ot &t 21

37 af&w draw (Seam welding): TF TFX &7 Sfa<rer aeea
e gaTgie & dga Yo ITINT e 2|

38 amex urg (Sheet metal): faft ft g% Ft F@T 91g AT
1/8 & a1 FW #ET 2|

39 =eY uTg 9= (Sheet metal screws): =&Y €T &I e
& forg ST & arer faoiw o=, & w9 oft weda
TlF & a9, iy fow & & oo @ &Y gfear a9 21

40 sife=maw wwT (Overlapping parts): faga & #nt #
STARTET, SOAT IS FXd &, S do€ AT &

41 9w | Mo (Square to round): ATATT: =&Y &1
fiRfdar &1 A/ S ud R 9¥ w7 AEaRE 9T
Fax fa¥ o e gtar 2

42 B9 o (Stainless steel): 9w e e s
THE & OTgU A9 wiHaw, fEa o sifaRaw g 2
AN TNl ATEY 5 THIY & i & | F Ty derreor sfaeredt
gl

43 W= (Swage): UF AT THE FT ®ioA g (ASR) S
fore @ aftwreor & forg ST gar 21

44 7 |z (Sweat soldering): T[T HaT i "5 AieeX
FATA §U o1 % & TSI &% UF AT AleSed HIA HT T |

45 fefewr (#a€) (Tinning): o1g #t TforT Afeex & STawo
FEA qTAT W |

46 "F¥OT @T (Transition piece): =&Y &1q T st =i
% Y & gl <% A8 AT ATHE qEAal ¢ |

47 By (Triangulation): st % Tt & gfqew aam
#r fafer

48 T e FY (Wired edge): #aT s@™ & forg aw &
TR AR a8 AT T 9eY 9 SR
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Saarew g fafewor (Production & Manufacturing)

ez (Fitter) - omg =5a=

s 1.3.43 ¥ gwtE R

UTg e FET K T W A aret arqe (Metals used and their uses)

IqAVA : 3 U & A A oA faforfaa wRF w A e

o UTY TEY FTAT A TART HT A ATl agert 1 B qarn
o e g &t anget ®1 ST FATET |

T TEX & H | fAf wa & argo =i A et € | 7w
F THF T FE@ATEH g7 afod f&Far smar & |

3T oTg TN F AT ST 97 ITAET AT agd Tl © |
e et (Black iron sheets)

FTAT AT qa8 Tl eiar & | fenr gy aifed #terg #
FATAT AT & | 7% AT Frer Gt € a9 3| I A d@fua
(uncoated) @& &ET AT & | IfF TE AT LY BT @
Zafery 7E Aot & derrla & Sar 2 |

THFHT TAET I aEgeAt aF S & o are § G 8 S|
T, FET, Wi, TR AT |

A @ier (Galvanised Iron sheets)

STET & AT e HT TEATEFA AST FT AT & | 37 FATIH AR
FT TET HT AHOT ATH ST 7 9fie & | STET-eiud Sy,
gTg &1 TAT TSI ATAT TAT IAG AN & AT AT FeA §
HEIF ST € | STEdATHd B & FLW I JA U AraATawor §
GAT T@T AT FFHAT & |

FIET, dTeel, WEl dad Aferaie, Hfome, Tex snfe gea: off
ATE T2 § I A & |

QA" 9= (Stainless steets)

7% s, FEEW qo7 = aiget & UF A § | 3Ear
HETLOT TISHAT ST=ST Sl & a7 37 AT § dee fobar &
FqHAT & | GTGETAT W TGTH CAE O A g7 9¢ Y S
AT TET AT AXE HF (AT ST Tl & TR I8 SfF g 7w &¥
I wfew e St € BAed 3T & FIHT HT et
gt e |

WAGE I FT ITANT LT (dairies), @I AWM T9ITe,
AT AT UT YEE BT ATHE a9 8§ AT Sar &

ais #¥ ==7 (Coper sheets)

ard # T2 ST ACNT srar aq Aferw & a7 g5 st & |
gTg FET AMCAT § T SET AT, FAO et FEL 3T AA
F AT & | ST grgeA W ST S A AEY I H A=W
gt € |

Tex (gutters) SETX  STE (expansion joint) B & STl &
TR AT g1g " O T A, g€ ad9 AT S @ we
TS UH IIENW & TRl Afd F T8 F1 TANT AT Srar & |

gt 3fie (Aluminium sheets)

FFMATH F IE €T F FTAAT AL FAT AT qFHAT AT
IOH AT T | atar, e, SIS, quT dter e
AT & | TE A T HT TAT ST BT & AT TERT UT T/
9T (abration) #T ferE Tu (resistant) 2 |

g srfeeier awgent & At § R sar € 99w ar,
ThYET A %, S F A fsdt, aur g o
ATATATE IANN § AGHAT HT TAWT fFHar Srar & |

f&== @ (Tinned Plate)

ST & F9 & oy @ &7 98¢ &t &7 § @9 (coated) &Y
foe wie a9 St € | 3§ wmn oy aXe % dieeY &t '
TS AT ST € A g% dieey & ST A1 gFA ardr
Fad ferF I uTg © |

3 YT A TUF AGT A A BT & qAUT IHH FEATA B,
rer ATt TE & add, X % SUEw, Wl @t fRfET, &
AT FLTEN AT Fa | fFFar Star & |

e oie (Lead Sheet)

IE agd AW UF AL g & |
T #T TET T THNT I=F HETEE A¥AT 7 Tt o= | fohar
ST € |

WA A& e R de g3t &1 3@ (Indian Standard sheet sizes & strip sizes)

IqAVA : 3 U & A« A oA faforfaa wRF w A e

s WA 7S e w1 qmar qfde w
o W AW T w1 R i w7
o YRAT AF T ATHR FT T T AH |
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WA AFE T ATHR FT T H/; ATHR set 3200 =EEY & mm ¥ =T ¢ |

s T % A IS17 30:1989 ¥ AT e A g 000 T A mm A 8 |

(mm) X =€ (mm) X A7ter (mm) &t 3oid g7 ISSH & &7 1-OOWEﬁmm # AterE | |
H i o @ @ | o 2 § fafSmr A amEst % g T9e & 9 e €|

T : A 2 TE & e F g A TorEr #W -

ISSH 1800 X 1200 X 1.40mm
ISSH 3200 X600 X 1.00 et 1
HAE ATHATT A AT e F/ A
| mm ¥ e arbRE e
mm X mm CIGCIE
W:i aj: 0.40 |0.50 (0.63 |0.80 |0.90 .00 |1.12 (1.25 ({1.40 |1.60 (1.80 (1.90 |2.00
1800 x 600 1.08 339 (424 | 534 | 6.78 | 765 |847 | 950 {106 | 119 136 | 53 16.1 | 17.0
750 1.35 424 |530 | 6.67 | 848 | 954 |106 | 119 (132 | 148 |17.0 19.1 | 201 | 21.2
900 1.62 509 (635|801 | 102 | 114 (127 | 142|159 | 17.8 |20.3 | 229 | 242 | 254
950 1.71 537 |6.71| 845 | 10.7 | 121 |134 | 150 |16.8 | 188 |215 | 242 | 255 | 26.8
1000 1.80 565 [7.06 | 890 | 11.3 | 127 |142 | 158 |17.7 | 19.8 |226 | 254 | 26.8 | 28.3
1100 1.98 6.22 |7.77 | 979 | 124 | 140 (156 | 174|194 | 21.8 |249 | 28.0 | 29.5 | 311
1200 2.16 6.78 (848 | 10.7 | 136 | 153 [17.0 | 19.0 |21.2 | 23.7 | 271 305 | 32.2 | 33.9
1250 2.25 707 (883 | 111 | 141 | 159 |176 | 198 |221 | 24.7 {283 | 31.8 | 33.6 | 35.3
1400 2.52 791 (990 | 125 | 158 | 178 |198 | 222|247 | 27.7 |31.7 | 356 | 37.6 | 39.6
1500 2.70 848 (106 | 134 | 170 | 191 (212 | 23.8 |26.5 | 29.7 |33.9 | 382 | 402 | 424
2000 x 600 1.20 377 (471 | 593 | 753 | 847 |942 | 106 {118 | 13.2 [ 15.1 170 | 179 | 18.8
750 1.50 471 | 588 | 742 | 942 | 106 |[118 | 13.2 |14.7 | 165|188 | 212 | 224 | 23.6
900 1.80 565 [7.06 | 890 | 11.3 | 127 |141 | 158 |17.7 | 19.8 |226 | 254 | 26.8 | 28.3
950 1.90 597 (745|939 | 120 | 134 |149 | 168 |179 | 20.8 |236 | 26.8 | 28.3 | 29.8
1000 2.00 6.28 [785| 989 | 126 | 141 [157 | 176 | 196 | 22.0 | 251 28.3 | 298 | 314
1100 2.20 691 [863 | 109 | 138 | 1565 (173 | 193|216 | 242 |276 | 31.1 | 328 | 34.5
1200 2.40 753 (942 | 119 | 1561 | 170 |188 | 21.1 |23.6 | 26.4 | 30.1 339 | 358 | 37.7
1250 2.50 785 (980 | 124 | 157 | 177 |196 | 220|245 | 275|314 | 353 | 37.2 | 39.2
1400 2.80 879 [110| 138 | 176 | 198 (220 | 246 |275 | 30.8 |35.2 | 396 | 41.8 | 44.0
2500 3.00 942 (118 | 148 | 188 | 21.2 [23.6 | 26.4 | 294 | 33.0 |37.7 | 422 | 447 | 471
2200 x 600 1.32 414 |518 | 6.52 | 828 | 9.32 |[104 | 116 [13.0 | 14.5|16.6 18.7 | 19.7 |20.7
750 1.65 518 |6.47 | 816 | 104 | 11.7 |13.0 | 14.5 |16.2 | 18.1 |20.7 233 | 246 |25.9
900 1.98 6.22 |7.77 | 978 | 124 | 140 (155|174 |194 | 21.8 |24.9 28.0 | 29.5 311
950 2.09 6.56 (820 | 10.3 | 13.1 | 148 [16.4 | 18.4 |20.5 | 23.0 |26.2 295 | 31.2(32.8
1000 2.20 691 [863 | 109|138 | 155 [17.3] 19.3 |21.6 | 24.2 |27.6 311 | 32.8 34,5
1100 242 760 [950 | 120152 | 171 |19.0 | 21.3 |23.7 | 26.6 |30.4 342 | 36.138.0
1200 2.64 829 (104 | 131 | 16.6 | 18.7 [20.7 | 23.2 |25.9 | 29.0 |33.2 373 | 394 |41.4
1250 2.75 863 (108 | 136 | 173 | 194 (216 | 24.2 |27.9 | 30.2 |34.5 389 | 41.0 |43.2
1400 3.08 967 (121 | 152 | 193 | 21.8 [(24.2 | 27.1 |30.2 | 33.8 |38.7 | 435 | 45.9 |48.4
1500 3.30 104 |13.0 | 16.3 | 20.7 | 23.3 [25.9| 29.0 (324 | 36.3|41.4 | 46.6 | 49.2 |51.8
2500 x 600 1.50 471 |588 | 742|942 | 106 |[118 | 13.2 |14.7 | 165|188 | 212 | 224 | 23.6
750 1.875 588 (735|926 | 118 | 132 (147 | 165|184 | 20.6 |236 | 265 | 279 | 294
900 2.25 707 (883 | 111 | 141 | 159 |17.7 | 198 |221 | 24.7 {283 | 31.8 | 33.6 | 35.3
950 2.375 745 (932 | 117 | 149 | 168 |186 | 209 |23.3 | 26.1 |29.8 | 336 | 354 | 37.2
1000 2.50 785 (980 | 124 | 157 | 17.7 |196 | 220|245 | 275|314 | 353 | 37.2 | 39.2
1100 2.75 863 [108 | 136 | 173 | 194 (216 | 242 |27.0 | 30.2 |345 | 389 | 41.0 | 43.2
1200 3.00 942 118 | 148 | 188 | 21.2 (236 | 264 |29.4 | 33.0 |37.7 | 424 | 447 | 471
1250 3.125 981 (123 | 155 | 196 | 221 |245 | 275 |30.7 | 34.3 |39.2 | 442 | 46.6 | 49.1
1400 3.50 11.0 |13.7 | 17.3 | 220 | 247 |27.5| 308 |34.3 | 385 |44.0 | 495 | 522 | 55.0
1500 3.75 118 1147 | 185 | 236 | 265 [294 | 33.0 |136.8 | 41.2 |47 1 53.0 | 55.8 | 58.9
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HAILATT AT T¢1 (stripes) &t ISST & a7 IS 1730-1989 %
FqER qfeat & Jier (mm) X @ie (mm) X ey afta
faeT ST 2 | (Fig 1)

SEIELA

ISST 1050 X3.15 stgf 1050 mm wgl &t =grE ar
3.15mm 3&r AleE & | dgar 3 & faweft fafeaa ot @ ofa

Fig 1

Hiex aFaTE WK & 9q7 Fodar 2 | - w _ 5
T 2
ATE ATHATT AT AR TE HT FTA
[ mm |
1.60 |[1.80 |2.00 [2.24 | 2.50 280 | 3.15 | 3.55 |4.00 (450 | 5.0 |6.0 | 8.0 ({10.0
ELEE) . .
mm & FoHTE * kg/m

100 125 | 1.41 157 | 1.76 | 1.96 220 | 247 279 | 314 | 353 | 3.92 |4.71| 6.28 | 7.85
125 157 | 177 | 196 | 220 | 245 2.74 | 3.08 348 | 392 | 441 | 490 |5.88| 7.85 | 9.81
160 201 | 226 | 251|281 | 3.14 3.52 | 3.95 446 | 502 | 565 | 6.28 |7.53| 10.0 | 12.6
200 251 | 282 | 314 | 3.52 | 3.92 439 | 494 558 | 6.28 | 7.06 | 7.84 |942| 126 | 15.7
250 314 | 353 | 392 | 440 | 4.90 549 | 6.17 697 | 785 | 8.83 | 9.80 [11.8| 15.7 | 16.6
320 402 | 452 | 502|562 | 6.28 7.05 | 7.90 892 | 10.0 | 11.3 | 125 |15.1| 20.0 | 251
400 502 | 565 | 628 | 7.04 | 7.85 8.78 | 9.88 111 126 | 141 | 15.7 |18.8| 251 | 314
500 6.28 | 7.05 | 785 | 879 | 9.51 11.0 | 124 139 | 157 | 17.7 | 19.6 |23.6| 314 | 39.2
650 816 | 917 | 102 | 114 | 127 14.3 | 16.1 181 | 204 | 23.0 | 25,5 |30.6| 40.8 | 51.0
800 100 | 11.3 | 126 | 141 15.7 176 | 19.8 223 | 251|283 | 314 |37.7| 50.2 | 62.8
950 - 134 | 149 | 16.7 | 18.6 20.8 | 235 26.5 | 29.8 | 336 | 27.3 |44.7| 59.7 | 74.6
1000 - - 157 | 176 | 19.6 220 | 24.7 279 | 314 | 353 | 39.2 |471| 628 | 78.5
1050 - - 16.5 | 185 | 20.6 23.3 | 26.0 29.2 | 33.0| 371|412 |495| 659 | 824
1150 - - - 202 | 22.6 252 | 284 320 | 36.1 | 406 | 451 |54.2| 72.2 | 90.3
1250 - - - - 24.5 27.5 | 30.9 348 | 39.2 | 442 | 491 |589| 78.5 | 98.1
1300 - - - - - 28.6 | 32.1 36.2 | 40.8 | 459 | 51.0 |61.2| 81.6 | 102
1450 - - - - - - 35.8 404 | 455 | 512 | 56.9 |68.3| 91.1 | 114
1550 - - - - - - 383 432 | 48.7 | 54.7 | 60.8 |73 93.3 | 122

gaer 2 wfaq e darE § us fawy adft Kg & a9 adt @ | I

T

2m ISST 500 x 4 & aot= = AT &Y |
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Sareq da fafemior (Production & Manufacturing)

%ex (Fitter) - org =gx

svE 1.3.44 | gwtE R

g e Faet (Hand lever shears)

SEAW 3 UG F A § o1 fwAforad w1 FA A e

* T A1aY FATAT ®t TEATH Tehat
o TOF FEFR! (AFd Ft Fa@T Tt
o IqH TAATHF TAETUT, WIT AAT HIAT H TaT Tl |

g& ofa¥ i uF y=fora #efie @ & 3 mm (10 SWG) a®
F HICTE & ATEY 4Tg & Hled & g ITANT f&Fam Srar | 51
I H 99 W qRIfed AT Sar € at 38 e da] a9
FATT Fed €| T8 B wewH ¥ it smafed G S awar
T 39 AEY 91 F IAA FAA qAT T @ & AqTT FeA &
fore ST foam straT @1 (Fig 1)

Fig 1

/— LEVER HANDLE

UPPER BLADE

LOWER BLADE

FIN134411

T offa¥ FaedT & el = fRr & dr & T e < o
FIT 9X Fiferd (pivoted) &t 21

FTEN ST ATCAT TG B TF THSA & areir Jrad & qe & a0
SraT &, S| =T & JierE 9 ae e s 2|

FA =S & AE Fad [T T 2 2, o & & Fe A fag
X GoAT HIOT (Had T &

S & S =, TG T T A AT & A, 97 T FAT qA
dIfaa gtar & S| & g @& e g &1 (Fig 2 a@r
Fig 3) a # gfa &< & 91g &1 gaed e (plastic
deformation) tar 21

Fig 2
MOVING BLADE —»22 ﬂ

METAL TO BE SHEARED —\

|=—— FIXED BLADE

FIN134412

132

Fig 3

B

e
UZ

FIN134413

uF fAfeaa amEr @ wfes G 9 & 9% Fe e a8
AAT Y FT AT & FHeT AT 91g HT FW FA T F3IT &
ST € | (Fig 4)

Fig 4

METAL WORK-HARDENS

FIN134414

gaed fawaer #it [fvad wmEr & ave Fd9 g9 e (pen-
etration) YW #Far 2| famr & g AR 9w srfwfEer
¥ (work Harden) &t stmat 21 (Fig 5)

Fig 5

METAL SHEARS BEFORE
CUTTING MEMBERS
FULLY PENETRATE

7

FIN134415

Fq dEE & q9% fag & Ffhrar w3t § fawe (fracture)
AR BT §| 9@ 7 fawew faed @ v, #d9 99, @ Ong
e ¥ ded F3d 2|

=S AT (clearance) IgA AE@Y © qAT FIE W ATell
HrerE &1 10 % & T TE ST =A1ey qur Gt e gt
% fore Suge g =TfRu|



Tl AT FT TE AT T A w1 g a8

1 Fafee faaa & FT, Fig 6 # I T3 AT 916 &
AR A8 9T a9 qT |

Fig 6

RAKE

TOO MUCH CLEARANCE

Y,

2 TS 7 & 9 ffq a|ra gn, =me & AT, Fig 7
TN T AR A=l @58 9 F9e e

3 #Er o & a1 Fig 8 # 39 T AR 3fud w7 &
FALT g A6 AT 81 2

FIN134416

H,

R e (Squaring shear)

Fig 7
Fig 8

CORRECT CLEARANCE

N
\

I @ T UG & A | o fAwAforfead FF FA A B

o AR R wr @ w e E

o FT H warg F e == F oo aeiew # FE aaEita B s @

o I Y &THAT FT AFAEF

o TR RET 0¥ F1 FIQ TET A G WAl F e G A 2|

@i f=w (Squaring shear)
g %1 AET H FeAT AR & qH & FET 0w 2 |

TRAT a1 T2 €t Ae F1 B gHST # Fed & (o
TINT | ST ST @ arfeh S8 STErT & G e S @9 |

g & AEY FF G WAL & FIET AT Tl € |

wRfaT fEe (Fig 1) 9% gy =nford gieft & aum goehr awamT
Tq &1 aSt ATEIA 1 HIEAT AT BTeA & o TART | ATAT AT
2| 7efiT %1 71 o & 918 qAT ARFAH AeE W FE A
Tt F&Y & forg weftw & amwe aur f 9 & o srer-srent
TS & &l & | ST A1ET AT AW T A & ST AT & ar
S F o At F=E w0 EE wwar 2|

TR T AT e B TS i (AT HLar & o e 0 &
STl STy 2

Sa 3 Fe BT BT © at SHS AAGAT & THSH & (oI AT
T BT 2

T AT TS qurEifod fFar S d@sar @ aur T = F
THFHIOT 9¥ T@T etar g | =R e & gr 18 et a1 3ad
Eohl ATl T HTeT AT & | 37 ST Fig 1 # fRw=mar ma &1

Fig 1

SHEET HOLDER
LEVER

FRONT GAUGE

SQUARING
GAUGE

BED
ADJUSTABLE

FOOT SCREWS

TREADLE

FIN134421

SQUARING SHEARS

et % a7 & g (Fig 2) #t awmfod &%= & forw aF
FATATE o BN & | UF Ao aaet Hf AW & T q«r
FAT FATASE < Hf G F1 A fGE@HE & FH AT 2 |
(Fig 3)

Fga Afe A sfie & fi9 9% (Fig 2a) TesEe & &R0
Faar & s e Fam sifs aama 7€ ear i & Javw
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)

|
|
|
RAKE :
|
|

a) TOO MUCH CLEARANCE b) NO CLEARANCE  ¢) CORRECT CLEARANCE

RESULTS OF INCORRECT AND CORRECT SETTING OF SHEAR BLADES

FIN134422

sfte & faFaTl 9¥ Fer & St  (Fig 2b) #&t faret & famm
F% ATC Fled @ 7R 9T gar € (Fig 2¢) |

geeT (Safety)

B AW AT IO & Fed qTl e & g8 @ | @R
e av F+f off @R, A ar Rt W g & wTed &
TH | 39 =i (A ahdr & S 3% 5T #E T TAE
A 9= wE fere FAr @ | FwAA & aRone e & e
X =g & dfT Fig 2 ¥ Fig 3 # fmma s |

fretifew w3t (Guillotine shears)

Fig 3

ADJUSTER
FIXING BOLT

ADJUSTER

LOCK NUT (1) ADJUSTER (A)

SHIFTS THE TABLE
FORWARD.

(2) ADJUSTER (B)
SHIFTS THE TABLE
BACKWARD.

ADJUSTER (A)

ADJUSTER (B) f

TABLE

?

|— TABLE FIXING BOLT

UPPER CUTTING EDGE

LOWER CUTTING EDGE THICKNESS GAUGE

CLEARANCE ADJUSTMENT

FIN134423

Iga : TH 9IS F A # AT FwAforfEd w1 FA A 2

o AR HA F TTATHF RO HY AT FHA
o fafem wadr # FF qOTEAT F FAT FHA

* TEHI (squaring), AFTEIA, 3T AA AT 9 T Ht AT AFFAT FT FOA FT T
o R Fd @ 7 FA TR e R A arer gRe & qatarEt |/ A q9it |

feifeq #37 (Guillotine shears): 75 =foa feifes @x,
el #de =g, 7efiv 9T ® fr &idT @ a1 30 =i 1T
FTferd T T=Tferd &idT & | 1 S aret 9ared & 9% 9% T@r
STAT & 79T & g fRIfa & T@r S | 97 ST & gar
U TS AT o™ ST &id @ | Fig 1 @9r 2 98 =rferd
frerifam @ wifd frenfed w4 it quia 21

Fig 2 ON - OFF

SQUARING SWITCH

FRONT GAUGE
BRACKETS

CUTTING CONTROL
LEVER

POWER GUILLOTINE SHEAR

FIN134432
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Fig 1

GUARD
X | BLADE
]
& D
[T I
ACTUATING ARM
BLADE

)
“I/I/////I//II /11
T )\

[/

ADJUSTABLE GUIDES —

WY

RETURN
SPRING

I [

TREADLE

TREADLE GUILLOTINE

FIN134431
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o wfad sarferd freifed a2 uwar ar Ay wdw foam & forg
ey gar g | T wda FE=r & = 9 &g d@ee & ar

fAeTgET = #+1 |
— fiertfes =t afw #1
— 9T H AR

— 7fg fg=r, wae #d= % g @ & at &9 S &5 ied F
forT w&w e (depression) & g U A sETtEw
FEAT BN

— Ffe e, 9 8g &< B Al 9%« F @M W AW
TMAN ATAHT AT qAT IS

oTfaT SddT Jamaet Fig 3 ® gorieft ¢ 21

Fig 3 SLIDE OR CUTTING BEAM

UPPER CUTTING EDGE

CONNECTING ROD

MAIN GEAR

\— PINION GEAR

SLIDE
SHEET HOLDER
OR HOLD DOWN BEAM

TABLE
CONNECTING ROD

CUTTING

EDGE ECCENTRIC PANEL

ECCENTRIC SHAFT

FIN134433

POWER SHEAR MECHANISM

e (safety)
1 &+t frenfed aga @awTs gidr & |

2 gE@d & 99 e & ferfa 7 |
3 & ff feifen & f® & #rf 7 F:|

4 IO LA TS F QO AHAAT ATRY qAT ATATAN
i@t & T=TaT F QL d¥e & JEAr ey

5 3T, afd ITAT 7 B T2 & At I FE AW qTel TGTAT & g
T@T ATRY |

o« WiwAT (Cutting procedure): Fig 3 & 391t 73 s/ga™

7@ ® sifa TaErett 9 #ed awy

— ife frerfes & it i st #2|

— 9TeY Hf YN % 9€ ¢ TG q9T =A<t & arg s |
—- et =i F iR W Fdw e # @ w9

— FART A, S A% & ¥ &, T gtwaa sed gu e w
& |

FTHEIOT TEE w1 I (Use of the squaring guide):
firenifen ox AraRuE: FEY 9 HEA & AT 96T #t F#ed &
for ae % R X uw wge e Tear €, quT el ) e %
qror MEe fOE gtar € 98t 9% Fig 4 # g9 T qgEN 0@
AT AHTE AT qfZaATm 1 FTe T & forg u O fhe giar 21

Fig 4

KEEP HANDS
CLEAR

FIN134434

AT & TAY BT H AGI T & (0T Tge F [Gars qfowm
sfte Fig 5 # i@y sqam 9ieT &% el & |

Fig 5

SET STOP TO
REQUIRED SIZE THE
SCALE THEN TIGHTEN

FIN134435

e (Safety): FET 4Tq & Y& & (olT q9T9 & g qfed |
|G H qele & AT I fora ¥ | e ¥ I A @ |
IEY F UF F ATIET 99 G A7 IS 93, S4r &
Fig 6 & gurtar 17 2|

Fig 6

PLATE OVERLAPS STOP

FIN134436
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W T F wHiaY AT (Parallel setting of front gauge):
AT A AF IJTANT AT & T Jowa" W & |

#fET #7 F qF 7% i F F feifen a=w € qu e
(et orfar @) |

sfafRam gear e &t avE e & A AwST T A @ | qhe
H @i % <Y dIX & & diee g7 I B & {he FX|

g ®w ¥ faw wfF=m (Procedure for Tape Measure)
(Fig7)

— AR H qEAY B # | AC F FD 5e F ad9T Fig 8 §
T T AT FHTA & |

Fig 7

4

FIN134437

Fig 8

MEASUREMENT TAKEN CLOSE
TO GAUGE BRACKET

FIN134438

TS She 9 TR &1 I9IT #3AT (Using scale on gauge
brackets): S/ wufier sishe 9X srmETifha GW 9¥ fhe & ar
AT AT AT AT AT 9K RO FL, TAT A FLOr A |

A X % /9eT Fig 9 # I T SgAER G ad g @&
|

— =l & @ 9 R w® avwe |

— 2 1 faw, el =i & A gF 2|

— IR H T F GHIAY @A g AT W F T W
— UHSH AT Al W TS F |

— TAM & X & Ae 3 gF A9 & qaws fArfa aw
ST FY

— AT IR B =S & GHIAY HETST FL qAT Tt & F4 |
I FT ITINT FQ TAT (When using a rule)

B H Al & T @ | e =i & T 97 sawas /i
9 R #¥ |

— TS A H I & A F g W

Fig 9

:]_,,,.._
\- RULE

\— GAUGE BAR

PULL TOWARDS

FIN134439
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Sareq ga fafewior (Production & Manufacturing)

ez (Fitter) - eng =gz

s 1.3.45 - 47 @ mwtaa Reia

e der st (Sheet Metal Tools)

I @ T UG F A | AT FwAforad wf FA A g

o 3t Hew FE & fOT TERT E AT AT ST, AT SN a9 SAeA SR St g @ Herg |

sffe #ed FE # TANT BF A AWK &

| #ma =T (Measuring tools)
et & (Fig 1)

Tt T (Fig 2)
IR FeRaY (Fig 3)
HBrw e (Fig 4)

&< am% @ (Fig 5)

¥fez® a1 (Fig 6)

HITEAT SR (Marking tools)
fori= 'L =

b ATIA

TS BTEAY

EER=IEERS

9

D B~ WN =

TE T
o Fe
W

FT o

© 00 N O O B WO N =

T 3T (Measuring Tools)

10 ¥ @i
11 fem=
12 wrfdr o

Il S@mE= R (Production tools)
fera

farim wter

AFHIT T TS
Fter I gteT

W T

T

AT TR

= AT

T & g

10 =9

11 aTHT @i

12 fafe sfivme, Sl =& o

© 00 N O a Hh W N -

\ N[ 71 T8l ol lo Tl el i3 1k Tls
|/ |

STEEL RULE

FIN134511

Fig 3

FIN134513

VERNIER CALIPER

Fig 2

RATCHET STOP

SPINDLE

ANVIL THIMBLE

BARREL/SLEEVE

SPINDLE LOCK

FRAME

OUT SIDE MICROMETER

Fig4 CENTRE HEAD

PROTRACTOR HEAD \

SQUARE HEAD

SCRIBER

CLAMP NUT

FIN134514

COMBINATION SET

FIN134512
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Fig 5

STANDARD
WIRE GAUGE

RELIEVING HOLE

STANDARD WIRE GAUGE

FIN134515

Fig 6

(6~ o) —
i

INTERNAL RADII EXTERNAL RADII

RADIUS GAUGE

FIN134516

Tg WTEY a9 & forg AT IwHer (Marking Tools Sheet
Metal Worker)

Fig 1

10 11 12 13 14 15 16 17 18 19 20 21 22 23

@

BODY OR BLADE

10 11 12 13 14 15 16 17 18 19 20 21

9

TONGUE

¢ ¢ ¥ s 9 L 8 6 0L LI 2L €
s 9 L 8 6 0 LL 2l € vl Gl

TIANANMEN 'L' SQUARE

FIN134521

Fig 3

CENTRE PUNCH

KNURLED BODY

/— SCRATCH AWL

BEND SCRIBER —/

——— WORKING POINT

STRAIGHT SCRIBER

FIN134522

DOT PUNCH PRICK PUNCH
S
SOLID PUNCH HOLLOW PUNCH .
PUNCHES %
Fig 4
DIVIDER FIRM JOINTS DIVIDER SQUARE TYPES

WING COMPASS

FIN134524
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Fig 5

TRAMMEL

FIN134525

Fig 7

EDGE STRAIGHT AND
SQUARE TO EACH OTHER

ACCURATELY
SCRAPED FLAT
SURFACE

THREE POINT SUSPENSION
FOR STEADINESS

SURFACE PLATE

FIN134527

Fig 6

RULE

GRADUATION

Fig 8

STRAIGHT EDGE

— BLADE

<

BURR SLOT

STOCK

TRY SQUARE

FIN134528

JENNY CALIPER g
Iaeq AW (Production tools)

Fig 1

g

STRAIGHT SNIPS z
Fig 2

BEND SNIPS z
Fig 4

\FACE

BALL PEEN HAMMER

FIN134534

N\
Nt \¥ \VZ

BALL PEEN CROSS PEEN STRAIGHT PEEN

Fig 3

FACE

BODY HANDLE

ORDINARY WOODEN MALLET

BOOSING MALLET

—

Y

END - PACKED MALLET
o ?
0

RAWHIDE MALLET

SHEEL METAL MALLETS

FIN134533

Fig 6
L 7
&
7

V.

SETTING HAMMER

FIN134536

FIN134535
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BEVEL STRAIGHT EDGE
»\@"&
SQUARE STARIGHT EDGE

STRAIGHT EDGE

FIN134537

Fig 8

; E iTEMPLATE

w{/

TEMPLATE

TEMPLATE

\

CHECKING ANGLES WITH A TEMPLATE

FIN134538

Fig 12

STRETCHING HAMMER

FIN13453C

Fig 13

FIN13453D

Fig 9

=

PEENING HAMMER

FIN134539

BULLET HAMMER

FIN13453E

Fig 10

RIVETING HAMMER

FIN13453A

Fig 15

A
o

{

PLANISHING HAMMER

FIN13453F

Fig 11

@
&

CREASING HAMMER

FIN13453B

Fig 16

HATCHET STAKE

FIN13453G
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Fig 17

FACE OR HEAD OR HORN

SHANK OR BODY

HEEL

ROUND BOTTOM STAKE

FIN13453H

Fig 21

Y

CREASING IRON

FIN13453L

TINMAN'S HORSE

FIN13453M

Fig 18
™
g
HALF MOON STAKE z
Z
Fig 19
-
P
3
FUNNEL STAKE =
z
Fig 20

BEAK

BEAK OR BICKIRON

FIN13453K

Fig 23

A
7T

A - ROUND BOTTOM
B - ANVIL
C - ANVIL

D - HALF MOON
E - ROUND HEAD

HEADS

FIN13453N

Fig 24

TINMAN'S ANVIL

FIN134530

Iaarew U fafemior : fhew (NSQF @R 5) = 3nvam 1.3.45 - 47 & we=tee Rraia

141



Fig 25

I

I

——]— )
- 4 = @ 7™

UNIVERSAL STAKE HOLDER

FIN13453P

Fig 26

1 /_2

1 SQUARE EDGE
2 CURVED EDGE

FIN13453Q

Fig 30

REVOLVING BENCH PLATE

FIN13453U

Fig 27

S %‘
/@ == «—— KNURLED SCREW

J

HAND SEAMER

FIN13453R

Fig 31 FIXED JAW\Iﬁ\

SWIVEL MOVABLE JAW

S
€
€
<€
<
<
€
€
€

SQUARE THREADED — .2

SHAFT $

<€ %

==

= MAIN BODY
==

— —=0_
[ 1 I 1
| — HANDLE
'C' CLAMP

FIN13453V

Fig 28 CLAMPING BEAM
FOLDING BLADE

BEAM
OPERATING
CAM

END FRAME

PEDESTAL

RADIUS
ADJUSTING
SCREW

FOLDING HANDLE

FIN134538

= = =
/n='=.=='=.='2.':'=‘?= oge.“\

BENCH PLATE

FIN13453T

Fig 32
VICE

2

ANGLE IRON %
Fig 33

LEGS OF FOLDING BARS

FOLDING BARS

FIN13453X
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Fig 34 Fig 39
TUBULAR BODY
SHAFT
%
3
SOLID PUNCH =
[
MACHINED END 2
3
<
Fig 35 HOLLOW PUNCH s
o
Fig 40
o
3
IRON HAND PUNCH z
'S
Fig 36 1. PUNCHING LEVER 6. PUNCH HOLDER
w
g
3. PUNCH TINNER'S HAND PUNCH 2
£
4.CENTERING
3. GAUGE 7. THROAT POINT
5. DIE g
3
THE HAND LEVER PUNCH 2
o
LEVER HAND TOOL
Fig 37
LAZY TONGS
PNEUMATIC HAND PNEUMATIC BLIND
TOOL WITH AUTOMATIC FEED RIVETTER e
g
<
BLIND RIVETTING EQUIPMENT g
2 I
g
3
z
w .
Fig 42 TANG
FILE LENGTH
SHOULDER
Q
3 HEEL
3
>
o
Q
<
g
TIP OR POINT FACE/SIDE g
i
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Fig 47

FIN1345AL

Fig 43
/— HEAD
1
l
! /— BODY
i /
1
1
1
1
1
1
| POINT
I
; 3
| 3
T 5
|
Fig 44
g
3
z
z
Fig 45
FRAME LENGTH
ADJUSTMENT
Ve RETAINING PIN
ADJUSTABLE
BLADE HOLDER FIXED BLADE 2
WING NUT HOLDER 3
HACKSAW BLADE g
z
Fig 46
GROOVER
GROOVED
SEAM WIDTH g
g
SIZE OF GROOVE & SEAM g
z

Fig 48 PRESSURE
ADJUSMENT
AIR MOTOR SCREW
AIR SUPPLY STEADY HANDLE
PIPE
TWIST GRIP GEAR BOX
AIR VALVE /_
z
|_—— CHUCK g
ae]
z
s
Fig 49 WOODEN HANDLE
SHANK
HEAD
(COPPER BIT)
EDGE Z
g
SOLDERING IRON (HATCHET TYPE) b
£
Fig 50
o I {
\=J)_I o)
GAS HEATED SOLDERING COPPER BIT =
L
Fig 51
SFor )
3
S
STRAIGHT SOLDERING COPPER WITH HANDLE >
£
Fig 52
[¢]
<
S
ADJUSTABLE SOLDERING BIT z
£
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Fig 53

Machines and appliances tools

Fig 58

FIN1345AR

HANDY SOLDERING COPPER BIT

Fig 54

FIN1345AS

PARTS LIST OF LAZY TONG

z
o

DESCRIPTION

LINKAGES

LOCK NUT

YOKE

POWER COUPLING

JAW CASE

JAWS

NOSE PIECE

HANDLE

Ole|N|[o|a|d|w[N]| =

FULCRUM PINS

BODY

JAW PUSHER SPRING

JAW PUSHER

FIN1345AW

Fig 59

CLAMPING
ARM AND
SCREW

RATCHET WHEEL

FIN1345AX

FIN1345AT

Fig 60

ELECTRIC COPPER SOLDERING

FIN1345AU

Fig 57

TO POWER
SOURCE

PEDESTAL TYPE SPOT WELDER

FIN1345AY

TRANSFORMER TYPE ELECTRIC SOLDERING IRON

FIN1345AV
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Fig 61
CLAMPING BEAM
FOLDING BLADE
BEAM
OPERATING BED
CAM END FRAME
PEDESTAL
RADIUS
ADJUSTING
SCREW
FOLDING BEAM
FOLDING HANDLE %
3
BAR FOLDER z
o
Fig 62 -

/— LEVER HANDLE

BODY

UPPER BLADE

CLAMPING DEVICE
LOWER BLADE

FIN1345BA

7=+ a 0w (Standard wire gauge)

SET-SCREW

T

Fig 63 BREAST PLATE

LOCKING
SCREW

BEVEL GEAR
WHELLS FOR
2 SPEEDS
GEAR WHEEL
SPINDLE
POSITIONS
(ALTERNATIVE)
SIDE VIEW OF
STEADY HANDLE
|~ crHuck
8
3
z
£
Fig 64
BURNER HOUSING
SUPPORT BRACKET

PUMP
PRIMING TROUGH HANDLE
FILLER CAP

PRESSURE
RELEASE VALVE

FIN1345BC

Fig 65

FIN1345BD

HAND FORGE

IR @ I S F A A A FAwAforfad & F A g

o WAF A TA & ITANT 1T
* HEF ATT T HT STAT FIA 3 TS AEAYON Hebel 37
o 2 ™ A9 T F o mm # g A weE saEn |

ST R, ITANT & aTell ATGY BT Fael A7 IT TS HT
Hhd FHIAT & FF ARH FIA & [F A6 H7 TG AETS H
TEAT | ATGT T WIETS & ATFS AT AT d TEaT & AT AT
ST 2|

AT, Th THAT F ATHRR F EAT g g AT I g
S aedt i % =91 Y 3% @i av ed 2| 3 @
fafver =teE & el & aur Gy fFRfvea i T@e % @ &
g1 (Fig 1)

TEAF G & UF Q13€ T A T9&Y SAfhd Biav & adr ga¥ I
9T AT & ATH dAT e & Jiars & g9 & forg = &7
FITAST WO STy BT & |

A& A A & I @M= | 916 & fa i @ gy 916
F AIeTS H =T ST 2|

FIA AT F G § q97 g1 § Al ST g¢ AL & AT &l
st st 21 (Fig 2)
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Fig 1

STANDARD

WIRE GAUGE

FIN134541

STANDARD WIRE GAUGE

wia & (Steel rule)

Fig 2

FIN134542

I @ T IS & A | o fAwAforfead F FA A B

o A T F THR
o A T HT TANT FIQ THT qraari=ar |

AT &iet a1 (Fig 1) &7 ST &1 @ &t 719 o & ford
e & | Wier ¥t BT &t a1 "o & #t a9t gl & | T v
TETE | @Es 150, 300, 500 @41 1000mm ¥ oft gt 21

\ q ﬁp 71078l ol Ml I k2T I3 la Mls
h‘ |

Fig 2

LENGTH TO BE MEASURED VIEW POINT

BLADE

STOCK

STEEL RULE

FIN134552

FIN134551

== (Try square)

T T T FIYEAT I TR % oIy, 78 aws & & gqe
T @ 9%y & @E g1 8 J9r I |

FH ot Fer FA F T FRE T F AT T W)
Ifd 1 TE @ a7 AT ad e W |

IR @ T IS F A | o fwaforfad &1 FA A 2

o TRET F WOT F A qAqET
o TfRET F ST S@E |

feT (Fig 1) v vaT aiRegear ATt o= &, St s adet
Y FIRTINAT AT FHAAAT &0 S w4 & forg & srar 2|

T g A & 9Rg@Ear @ 0.002mm S 10mm
AaTE &, St FrErTar FE F forg agd @& 2| qFEr § anta
HAE! ATAT UF &€ O Bam 8| 30 =€ & &iw & 90° W
FATAT SATAT & | FawTRar 7199 & afReyear v & forg afy
ek | a9 TR &7 av I8 Farerd 3 & oy e & e
fag T W% ¥ F¥ & GrET ITAe Ear 2 |

Fig 1

STRAIGHT EDGE

— BLADE

<

BURR SLOT

FIN134561

STOCK
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IYIRT IO 7 T AT AT F T AqRl HT aAHRAT T AT
F & forw g &1 s &tar 2 | (Fig 2)

Fig 2

FIN134562

FE GUSt % X 7¥ 90° 9 Y@ &=+ & forg (Fig 3)

Fig 3

IN134563

TFET FSOFA T F AT AT S| qAAT FowAw AT
g g fafafde fFar sar @1 s 100 mm, 150 mm,
200 mm.

TF AT (try square) F HET W A FLAT

TR TS T A HT TTH Y TR e & B I AqThT fafear
T | A HE I¥ 215 @AY & =i Hf @ A ¥ $F © &
o =T & e F¢ @ staT % Fig 4 7 famr mam @ st
ohtea o wemEar & et T &=

Fig 4

FIN134564

AT FTF F THSH ATAT AT T GHH I FTHES H d€
F & forw gfaar #1 v T st 21 (Fig 5)

Fig 5

FIN134565

af3 37 fafed Y@ s Y= § @ S|TFig 6 # fammar mam €|
TS TN =€ % |’ 90° @ a9 I gt €|

Fig 6

FIN134566

af 37 Fafda TEmt 3Et T 1w T2 @<y e @ s % Fig 78
feETaT T @ aF T Aaoe I8 @ @i H =g 90° ¥ A2l 2|

Fig 7

FIN134567

fedw & “L” i (Tinman’s “L” square)

IR : IA TS & A § A Awfcrfad F FA a0 B

o AR @ “L” i T ST Sar |

AT “L” T L s &7 FSi3d seara gtar €, foraa &
AT T AT =S & FIX I 9 e g &1 (Fig 1) I8
faeft oft sma Y@T & deaq e & freww F oo @
THERIOAT FY ST FYA % ol ITAT Y ST 2 |

L agf=m &t &g o &t &1 (Tonque), @t T &t TSl a1 &
qAT FI FT LT Fad & | ararea: L afaar 900 # gidt 21

L = &7 Avgst ardt a9 & & qwns & fAfde G s 2|
o foaiw &1 @ o F'd © |
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Fig 1

BODY OR BLADE

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

™
~N
N
~N
~
o
N
@
0
~
-
©
(T}
<
)
N
o
@
0
~
©
0
<t
™
o~

/TONGUE

Il ¢ ¢ v 6 9 L 8 6 0 L 2l ¢l
¢ ¢ v § 9 L 8 6 0L Ll ¢l € vl Gl

1

FIN134571

HEEL

e uew (Straight edge)

IR @ T IS F A | o fwaforfad &1 FA A 2
o BT U & SUART FATT
* FIT TIA F THR FT AT a4 F2AT |

®de Uz (Straight edge): &3¢ TS, 3801@ ¥ UF =9
B¢ gl 2|

7 FMEY U1 "8 I {E W@ sifahd w3 % o 977 gtar
gl

¥ (Types) (Fig 1)

Fig 1
9 BEVEL
STRAIGHT EDGE

SQUARE
STRAIGHT EDGE

FIN134581

gee/geam &1 #er (Scriber/Scratch awl)

9 FIT qF THR § foed &
1 = ¥ e
2 99 FEe T

wee ugst 600 mm, 1 & 3 Wiex & warg § e &1 g
TSH & #ag & [T FYd a9, i< TS &l A6 W @
TAT I 3T T T & T |

IR : T TS & O | o fAforfad F # A g
o T F TEOT FATT

o GR=AT & THR F A TN

o T & ITANT FAT |
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fa e a1 STed & ® ® F<A & forg @ &g F 39 W
ATHR & @Y ST (SIEd FHIAT) ATa9F ear 2 |

GIAT I FrEd € & 37 5 mm F 2 F a7 et & | e
T &Y I FH H @Al & THT 100 & 200 & &7 9%
TEAT & AT AT 8% | GIHAT ST § FH FIAT & a8 fowg H aaT
FAT AR T faar Srar )

gt fafs s oY st § Iuae gdr .
gt & v (Fig 1)

— #reft ge=Er

- g gl

— gzad e (Scratch AWL)

GAT & AT agd AT SNl & T AT & qH ATTETAT a1
TR | GTAT & 9 § A T | AFT & g9 & {oIg 5 17
# & AT Ak I¥ TFRT @ |

Fig 1
KNURLED BODY

/— SCRATCH AWL
i‘s’oo

BEND SCRIBER —/

——— WORKING POINT

FIN134591

STRAIGHT SCRIBER

fugw 9= & www (Types of marking punches)

IR : T IS F A | o fwAforfad &1 FA A 2

» frg (marking ) ¥ TR @ a ARE o=t & AW @
* g% 9= # fanward (feature) Te S IUINT FT qUA FAT |

=g (layout) =g fawme & ffrea #<= &g 9= &1 W=
giaT & | 99 37 9FR & ' € |

¥ =< 99 ud f% 9= (prick punch) & € |

— %= 9= (Centre punch)

— P& 9= (Prick punch)

— gfe 9= (Dot punch)

% U= (Centre punch)

& G | AR HT F0r 90° AT & | FEH EILT FATAT TAT To A
forg =TT &taT € X aga T8 Al AT & | 9 T° & TAN
oz =t frfa e w3 & g Far sar @ | ST dw g @
5o %t 7= F F o &% &1 & doW F dEdw gdr § |
(Fig 1 a)

B == (Prick punch)

fore o= T 0T 30° 7T 60° &A1 & | (Fig 1b) | 300 aTer
e g7 1 T fawers @ St fRrfa § w9 F fRw e o

st = = (Ball pane hammer)

frgm eg star & | o= gt & fawes et &% & & 93
SERfT | 600 % s v faeaw forgt &1 @ &3 & forg s
fmr ot € | (Fig 2)

Fig 1 Fig 2

PRICK PUNCH

FIN1345A1

CENTRE PUNCH

IgA © W S F A # A fAwAfcrfad & F A 2

* qter U= =Y % fosator &1 i w2
* qter U= ZUEY & ST Sa
* e e ZEY F S FT qEEET U9 S FE B g4 |
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AT BAET UF T o & Foraet wa fAforfaa #w
FYA FHT TET FA (striking) 2 o st & | 9f=mt (punch-
ing) @& (bending) HYeT FEAT (straightening) frfeT wzaT
(chipping)®IfsiT #¥AT (Forging)Reae &<t a1fa (rivetting)
A F g=r WOT (Major parts of a hammer) &<t %
e T M (head) @ &= (handle) & |

WY (head) FTT FSIT FTe T & T A & Fa(H
AR F T F FASH F 9T HA JET TAAT AT & |
TS & o faa & | 39 (Fig 1) va% (face) 917 (pein)
=% (cheek) 7= 3% (eye hole)

Fig 3

=
m
g
o)
m
S
FIN134583

Fig 1

TAPERED END
OF HANDLE

WEDGE IN SECTION

WEDGED ON HANDLE

FIN1345B4

FIN1345B1

%o (face) wets e AT arar fewr =t @ | At o
TEET 7 BT AT FeAd &l ATST AT qGTHT  qATAT AT & |
9= (Pein): 3t &7 gaxr X A F=am@r © | @& ITAN
F ATHT UF @& 3 g 9] 8T & *9-Raew ug #igar |
dw fafsrr s & gid & 9 (Fig 2) %% ua T Fatsd
(hardness) &id & | 3@ |

. .
\4 V/

BALL PEEN

FIN134582

CROSS PEEN

=% (Cheek) =& =<t & i a1 wey wART SaT & | @Y
&7 a9 g6l X sifehd (stamped) foFam STaT & | 89T & ofid,
FT I€ W g5 St far smar 2 |

STRAIGHT PEEN

fawew  (Dividers)

F= %= (Eye hole)

T effea e & w AT g eiarT e | ol @ ae &
AR f3oar smar @ md & s 3ad gear @ fe & 9%
=¥ (Wedge) s dT AT g A Faaare |3@ (Fig 3 & 4)

o &1 sref-wmemse s RAfET v @reer 9 & fog

S BT & | B T ITAET T9eT ST Are A & forw e

ST &1

fafre=t (Specification)

EShfeed 29T &t 439 S°% WX (weight) @71 fiF & e

& aftta far ST & | 3| W 125 & @& 1500 I a%

giar & | fge @ &q el SSfiffa st 1 s 250 gm

gar & | wefier wrrq g fefear oifq % araer #@t § ata 9

T HT FEAATA b ST & |

TAE F TRATT § I ¢

- gfafeaa w2 o fF efvear Siw & w4t & |

- ST & AET I HR AL FT 99T w1 |

- 2fvger da 3T (head) & awX & forw o= #¥ |

- gfead & % 29T & waF & A FE o A1 F9 T
T &t |

IR @ T IS F A | oA fwaforfad &1 FA A 2

o RvTew F TN TA@TET
o frerrer @t aftweor
o e w@rEe F B e s g |

9T &7 ST g, =TT diEe % forg qur gRAT & @R
Uq 9g-FHd (stepping) F¥F % forw fawar star 2(Fig 1,2 &3)

s a1 at R sie (firm joint) aer & @ srar f&mr
e aret | (Figs 1 & 4). 38T & &1 G8TIAT & S6H 71T 4
AT E

T fageard (Constructional features) : f&T w=mEe
s (divider) T ®ier & AT SHAT €, $89% A1 o Jarer

AT A a7 Bld © | g% WL F Garr Wi fFar gar
AT 8 | 31 &1 UF %o’ UeA¥ A BRT et ar & | g4y
T & TF € & g ATell & AR A (6T 7€ F AT FAATST
T STTar & | T | 8T & gshed & forw gae B 9 uw
T2 (peg) T XA € |

farTste &7 R 50 mm & &% 200 mm % gar 2 |
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Fig 1

FIN1345C1

EH A AT AT () W T F Few A A g & v
FT ATHY I 1T € | (Fig 4)

Fig 2

FIN1345C2

Fig4 PEG
SPRING

F\FULCRUM ROLLER

i
~~—BALL
KNURLED NUT
WASHER

LEG

SIZE

SPRING JOINT DIVIDER

IN1345C4

farre At i A @€t fafa 4 3= & & dem % forg 30°
& fir& 9= (prick punch) F1 & fEFaT AT € |

farsTsTes &% ST S r Aed FHIT TS arell gt =rey |
(Fig 5) fastrors &7 fafirear s st &t e ug aw@rg gy
afiTq & Sy & |

Fig 3

STEPPING DISTANCES

Fig 5

&

&

FIN1345C5

FIN1345C3

yEarar weER (Wing compass)

HE Y@y diwd % forg 7 #t @39 ast (sharp) T&AT =R

AT (grinding) & STHEAT Al TR IX AX-TX a7 LAl
aftrs =T @ | AT gIRT A A & Alw AW T8 AT
g1

SEAW 3 UG F A § o1 fwAforad w1 FA A e

* GEATA T¥HN F HON &1 G0

* JEAT RHFY F ITINT TqTT

* FEa™ WER ® e sam

* TEAT TRER & TR A FTF TSIl Hohed 37
o W TR F ITAT T |

TETel TYHR g, AT Gie q°qT gL F SR FIA q4T
AféT = & forg Iw=T fFam stmar 21 (Fig 1,2 @@ 3)

TR (A) 39 Sie, (B) TEsR, (C) fBrr site aur (D) e+
IXEHTY AT g0 & At fierd €1 (Fig 4)

A A & & § T8 WHN ¥ d¢ fFar srar 21
GG TLHTE & ATESl &1 98 50mm & 200 mm & &= &iar

gl 7 & e & F Y g, TEaT TXH F A &l 2 |
(Fig 5)

TEaTe TRER & el sEferfa qur deq & forg 60° sfe 9w
fRre g star €1 (Fig 6)

XA TLHIT (AT) A & AfIF A & g AT 99 A &
forg IwET fEFar srar €, 9" dEare wwEe & JE i o
Tear | (Fig 7)

152 e g fafemior : ffew (NSQF =7 5) = 33w 1.3.45 - 47 | gwtaa R



Fig 1 Fig5
2
3
. 8
Fig 2 3
z
Fig 6
é U WANDERING
2] 8
g SMALL DOTAT MAKE DOT TO DOT TOO BIG g
z INTERSECTION THE RIGHT SIZE z
Fig 3 Fig7 2
|7
7
§:§
5
z
- 5
Fig 4 :
Fig8
5
:
TLHTT T FIAT ST it Tad THIA AFTE HT 2T 9112 | (Fig 9)
3
E

Iqre U fafemtor : ke (NSQF ®® 5) = st 1.3.45 - 47 & awifa Rraia

153



Fig 9

o O

TR B AT qUT e & g & fafAfee G smar 2|
fERT 96T & dEET T FT ITANT Fd GHT TF a1 o
T 9T, et F aue afafda @& ghm|

FIN1342D9

"t wae=t (Straight snips)

e @ aA & oI TR &7 1% H g T ST A1y |
TS0 EIRT FAHAT FEA & S(AF =BT SR A UF Aed T &
IR-TR e F fomm S| (Fig 10)  SToerdor gy Jabrer
XA F AR GATIH B A |

Fig 10
SHARPEN OUTSIDE
SURFACES ONLY

POINTS TOUCHING
LENGTHS EQUAL

KEEP DIVIDERS SHARP

FIN1342DA

SEAW 3 UG F A § o fwAfora w1 FA A e

o Hieft FaTAT ® ITHRT F@ET
o Hiely Faefat & woT 1 qaEn
o FEYT TAT AL & TR | F@m=w |

FAAT & qET R off Fed €| 38 A gAEH 91g 96
FTed & forg =T it a¥e ITAnT AT 9T 21 5% 20 S.W.G
A% & A& 4Tg & Fled & forg ITanT e strar 21

Weft Faetat & I (Uses of straight snips): #ieft
FALAT, FATET GTg H AT T@T & AT H & ATl qI5s H
Frew % foru Iu=r T ST 21

dreft FAwAT & WIT Fig 1 & gortar & €|

Fig 1

FACE OF BLADE PIVOT

OVER ALL LENGTH

FIN1342F1

TG g1 F1 Fed qHA ST & AEY & ATIH FEAT AT &
foras O Fig 2 39d T AT JAT1 AT3ST & q91d el
(shearing) =taT & T v 34T BT |

Fig 2

SHEAR BLADE

WORKPIECE

f

SHEARING TENSION OCCURS HERE

SHEAR BLADE

FIN1342F2

AT ®T HAA HIT aAqT @ (Cutting edge of the blade
and clearance): ==l & = & JAHI HT HdA AT AT
& famr e =ifRu| it waefrat & forw wda wior 87° &
gar 2|

afe sraamer AferF & T8F FRU F ATE ALl ST, AWHT
(Chamfered) & T #riEs ST &F St st % Fig 3 &
FoTtar AT 2

Fig 3

CLEARANCE TOO LARGE

FIN1342F3

¥ (Types): FAXAT gt THY & il &

1 el wasr

2w

fafwEw (Specification): Fa<fea t ST @8Ol aTE A=
=s & 9ER ¥ faffee fmar s 21 (FafEr 150 mm,

200 mm, 300 mm =T 400 mm & &FUr darg | e ©)
33T & forg 200mm dieft Faeat |

e (Safety): AT 4T &Il ®F Flew & a9, AT TAT F¥d &
At =T FT FAd HX A &t | (Fig 4)
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Fig 4

WIRE OF
NAIL

FIN1342F4

FSIT AR 91 H Fed & g9, T TAT FG1 at =€ & 9
T & ARAR | fora 97 e & O &ALl % Fld BT @
9T FATA & SRRl | =i &1 I 47 A & o1 wdw wror
kel & 87° AV IT JTIYVT FIAT A1y (Fig 5) a7 =€ &
A ATES & Ferd H 990 T F | (Fig 6)

75t vt (Bend snips)

Fig 5

FIN1342F5

Fig 6

FACE OF
THE BLADE

FIN1342F6

IqAVT : 3 U & A A oA faforfaa wRF w A e

o HY FAT B ITIWT FATHT

o T FaRAAT F AET WE FIAT

o FE Fav & fafder samn

o AR FT THR TqE0 A FAHT ITART F@QT0 |

Y FAAT BT ATARE ah @11 HF Fred a4r (Fig 1) 7 g9tz
T AT % AT & Bt & forg (Trimming) ST faam
ST 21

Fig 1

FIN1342G1

T FHALAT % 00 H Fig 2 § 90T 77 | G FACAT F e
FwTHRTE gl g | (Fig 2)

Fig 2

HANDLE

FIN1342G2

fafew (Specification) : Gt FAZAT it I qOY d@TE &
fafafde fr smar 81 gt wawAr 150, 200, 300 @ 400
mm &&atE # fHedr 21

TRt % s (Type of shears)

1 T 49 & R Ft Fi-F drem oo F=a 2|
2 it Huem o ar faar fer
3 urET ofeR

4 @ ST

5 =i® e

6 gs (Rohdes) sfe®

ST (Uses)

fes @ == (Tinmans shears) (Fig 3): 7 #e % Tar 18
SWG #ierE a% a2 a% a9 & forg 9T g €| sfae &1
Fle HIO 87° FT BHAT & | Fell =Sl HT AT FIE F Fig 3 H
FTET AT & | DS F FoAw w1 FH A q3V= T FWN

Fig 3

=

FIN1342G3

qEhE @4 wiEe ar fet (Gillow) stR) (Fig 4)

Iarew dq fafemior : ffew (NSQF @7 5) = 30 1.3.45 - 47 & gt Rrgia 155



Fig 4

FACE TO BE KEPT FLAT

87°
EDGE TO BE
GROUND O

FIN1342G4

TR oS ATEAE H Sreft @1 AT Tohl & ATAfE TAqT X
Faq fohar & forw sifSrsfora @ S g3 & o 9 et & &t
Tod 2| FUL =S F d¥e aLAdT & T AT af g AT T
T¥ gt &1 (Fig 5)

Fig 5

U

/

urzy =R (Pipes shears) (Fig 6): @€ @+t f&afa=t & #@ie
(bend) ofaX & A% gga &t §, oA arEa & Fi H
FTed & forg s &iar €|

FIN1342G5

Fig 6

~

|

FIN1342G6

whTeT WAY (Scotch shears) (Fig 7): s8&T &< Fig 9 &
T T SGAT BiaT | g efved, eTdt & Afafad T%s
3 & forg 4= foz &t ave fasfua giar &, 38 foa a9 & ofiae
F ave wfua gar 21 38 oA A9 &Y sfew &Y ave oft v

foram ST 2|
[ A<

=t® =¥ (Block shears) : 3fa® &1 u# 2fvewr Fig 8 &
I T ST A= &7 31X T &laT & | /i | i dlg ©e
oz ¥ R Fwar TRy qur Fud &fved, FET 8T 9T
ST | 8 9 ST & YIS § ST gdr |

Fig 7

N

FIN1342G7

Fig 8

FIN1342G8

TeT ¥ (Rohdes shears) : 38& U& 2fisa, ga¥ ev=d
F gt § @aTE # B FH Sar €, s & Fig 9 & gl war
gl

Fig 9

="

FIN1342G9

B IS &I HAE & T 4T G AT AAT &, 47 5699
SIS 1 &1 BT GINT IHST S1dT & | Ig ¥l =Tl Hi Hre
& forw IuEmT faar star 21

T T« (Shearing force): STfan &= ao7 IAT FXA
& forg ety # Rae & Fomesa gT T@aT 1Ry a9 e e
aretr g1g & Rae & Mae waer =1eu|

% (Hawk) fo=e ®a<t (Hawk billed shears)(Fig 10):
7E A F1F F 3T T AT H Fed & oy ITART &Y AT
g ferT (=) & @Rl aF =S gt &, S °1g # 7L foAr
TTHh AT TATS H FAT 3T &

Fig 10
N
Sy
D

HAWK-BILLED SHEAR

FIN134211

ufedw 3R (Aviation shears)(Fig 11): g @+t w1 &
FA % folg ITANT &7 7 bl & | T & AT AT HAT el
& AT a9 S 2

Fig 11

FIN134212

AVIATION SHEAR
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3= X (Bench shears) (Fig 12): & 5@ a<e & SAfaford
gt & form® & o Sved amed a1 99 < § IwST AT e,
ST AT S FIT qAT A = |

F 16 AT & 18 I HIET ATEX 9Tg F FTe el 2 |

forge gamar R (Electric portable shear) (Fig 14): fa=ga
AT 18 IS HIeTE &1 ATEY 4Tg AT Te&( A& 4Tg AT ATAIIT

T |G & Fled % oIy ITART {3 Srar 2|

Fig 12

——es—F———\
S 5

BENCH SHEAR

FIN134213

f& ®a= e (Double shears) (Fig 13) : 37 sfax & &=
T AT & S a7 FAT ST FAH FAATHIE &GS HF AT AT
FTed % forg ST &t & | UF =e, ATEY F Fled & forg a1g &
AR-ITX el ATAT 2 |

Fig 13

FIN134214

DOUBLE CUTTING SHEAR

Fig 14

FIN1345G5

oo famgatt &t eck Sule &Y A IHT STEAT ST 6T & | HiE
e § AR, annr G o s S stalR® g, -
ST, F96 @7 & forg G € 3@T 9¥ a¥Adr & AT Her |
2 ST sE=Tee & e 3/32”7 (2.5mm) =iET a1g # agt
fReerer 2

aEY ot HRt e gwEt (Sheet Metal Mallets & Hammers)

I @ T UG & A | o fwAforfead w1 FA A B

o Fuit & fafver wr &t S|
o HARAT F ITIRT FATHT
* 3E¥@ AR HIAW F IO FA |

LY TF ATHT 37 ATAT A & ST A& LT FF a0 H3,
HISH qAT AT ATFN & @ET 3 S8 G TSl &
fore sgeh & AT 2|

¥ FIT AHIT HT a4 2T S |

ST g WEY F qHAA FA & forg Gl off arg e
ST T Smar & at, 1 A7 ArEvERar & fed WY &
TN FT ITANT FXA T BAIS FT Forsh & I&A &7 Tl & AT
ATIY X YE1% Bt qahar ¢ | THT &fq T gare 7 T & forg
LY FT T f=Ar S

Y (Types) (Fig 1)

—  |IERO HIy

_ sﬁﬁ-rr?]ﬁ-

—  FiegAT fatett (End-faked) Ha<r

— %= 99 (raw hide) & §I<Y |

AT HRT (Ordinary mallet): H<Y % FAT Fai T F8
STAAT BT & | AT Foreh X FS IAA AER 7 BF al o H
=T 3T AT HAC FAF & (HAT g€ AT |

T & FoF F AW a9 dER § e fmr s 2|
Ffat 50 mm, 75 mm a41 10 mm =m| & fierdt €1

Fig 1

BODY HANDLE

ORDINARY WOODEN MALLET

@:3

BOOSING MALLET

ON
o

—

END - PACKED MALLET

=

o

RAWHIDE MALLET

FIN1345H1

o w59 qur i St T i F1 W FF w F g
AT & S Jolc & ITANT & T |

af ITET 1 F forg FIET &7 =AW e S € ar saer
e AT & SO q9T #Aoe g2 o awar 2|

Iarew dq fafemior : ffew (NSQF @7 5) = 30 1.3.45 - 47 & gt Rrgia 157



=g arg zats (Sheet Metal Hammers)

IqAV : 3 A F A A o fawaforEd wrF A< A et

* FTET U1 TATT & AH T

* TTET T TATT H TAATHS AU HI FATAT
* TFTET T TATT ® ITINT HT QT
.aﬁ?a@gﬁﬁﬂﬁﬁﬁ%ﬂm

o TTET UTY AT F TIANT FIA THT GI&AT F I IUTAT A T |

fredt aret # e far 89R & IR # ger S ata fud
gofteT, FAMT edteT aur @ar T svter| sa% afafe 967
oTg @A™ # 3 fA9T TER F e S B g, R
e 41g &S Fel Srar & |

I faeT 2

1 &fdr gatsT

fRafér sater

férge (Creasing) eter

et arelt (Stretching) g¥iter
GrEer F¢ a1t (Hollowing) &¥iteT
geie (Bullet) ¥t

HHA F arer (Planishing) gt
fafsr (Peening) gefter

oo N o g b~ w DN

afdw zuter (Setting hammer): & ®el® ATHIE § a7 AT
T AT FTRIE BdT & | 3T i, 3 g & 3ux gar & aur
AT @TEE efved &Y ave Hiar g 8| i\ & ofid smEw #
AIATEHR UF F© 30 81T & | 37 {ad &l 8¢ A, JATHT
St & AR & Mo w4 (flaring) TAT @3 39 F T B F
forg oft ST f3haT SITaT @ | 599 et d AT S & fog
ST T ST 21 (Fig 1)

=7
H/B.
V-

SETTING HAMMER

FIN134511

@ zui? (Riveting hammer): fEeT =R &1 %o
ATHR | M TAT FAF TS IqA 811 | THH T o4, T
Ao 2fted & oY F@Atax dar gar & 9 &1 ofrd |t
(Blended) gtaT 21

Raea =R &1, Rae 9% & 597 #=x+ qa7 Rae & &= &
TRega F39 % forg IgEwT R ST 21 (Fig 2)

Fig 2

IN134512

RIVETING HAMMER

frgew exiteT (Creasing hammer) : 8% 31 & 99 & &1
g T &fvee & #9 gid 2| 38 A are R, T (false)
arfia A &t e (7Rea) qur Gie &% #t aemar
T ATET & FAT H a4 % forg Iw=T B smar 21 (Fig 3)

Fig 3 i
¢

¢

FIN1345I13

CREASING HAMMER

AT ATt guieT (Stretching hammer): @ smaTe, T
FAIS & ST BMAT & Al 8% T Y v 8rar ¢ |

T8 ATET AT TS F agM & for AT F HAT & forg ITT
T Smar 21 5@ aferioa: SoW At @k & forg Suer
farrr ST 21 (Fig 4)

Fig 4

FIN134514

STRETCHING HAMMER

TrEen #9 I 24T (Hollowing hammer): za% At
o At & MY & AT A= ave Wiewr B gF & 2|

3 o1 ARY T GEAT &I & a1 H a9 & forg qor
FrEet 953 | g (Dent) & ge™ % forg Iu=ri faher sirar 2|
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W e B e fifdw wt F forg sifeewei: w G
st 21 (Fig 5)

Fig 5

FIN134515

HOLLOWING HAMMER

Fig 8

FIN134518

PEENING HAMMER

goe wdiet (Bullet hammer): 3@®1 i, @i@er g9ie &
ave femar € dff arst, wied efis & afts vt o 3=
T &t & | fi R o=t A & qiferer T e W 9 Fwr
¥ & forw st & )

T/ TEY GrEAT FA F I ITANT AT SET &1 ' .
GhEd AT T TANT 7El (AT ST FhaT & T9T7 38 Te¥ Grad
AT & S At g™ & forg ot 9= &= smar 21 (Fig 6)

fafvdw (Specification) : =&Y a1g # aiet # fF & THR
FaT g9 & W ¥ fafafde far smar 21

SRR
1 b wfAfser suter

T F IF IU (Safety precautions) (Fig 9)

Fig 6

BULLET HAMMER

FIN134516

Flg 9 SPLITS

SPLINTERS

WEDGE

FIN134519

DO NOT USE HAMMERS WITH ANY OF THESE FAULTS

THAe FA aren gAeT (Planishing hammer): @@ T&
FAF AH qAAT T ATHR | A BHAT & TAT A=Y e &
qifersr &1dT & | g8 9 8 I BT S| IE AT AR |
SIECACIEY

g I STt i T @ae e a7 & forg et R star

&, ST GiEell q9T I3 BF q9T THAS TG H1 Tde H qHAA
Fe % forg ITET &tar 1 (Fig 7)

— B ¥ 2fteT AT wAF & @eT At AAT WA F oA AT
afeul

— A & worh F G, &, Hed, a6 | o genle & g
BT =

— 2fvew #t 2T & AW @ fe gWr =Ryl 7= (wedge)
&I FAT 3TT e+ =TT | (Fig 10)

Fig 7

&
L aiS

PLANISHING HAMMER

FIN134517

Fig 10
%))

g

FEEL THAT HEAD
IS TIGHT

FIN13451A

SAFETY CHECK

- @ gy, fre¥ gu, W gy, #fRka fe fm gu e @
ITART 72l foha s =Ry | (Fig 11)

fafear et (Peening hammer) : ST %or& Mer @ §8
IS SAT & TAT 3AHT U Here ared @A &% st & g 21
39 TR & IwnT fam fau gu dgfafaw ste quar gt
atar, fidqer & ad= 9X arferer U g geiw & O F79 & forg
faam s 21 (Fig 8)

Fig 11
ng; {
W L
e %

FLYING HEADS ARE DANGEROUS

FIN13451B
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— @ fire g gu ar g2 2ftsa & e a8 & Fro
AT | T qoheil 2 |

— TR qUAT FSIX T F AT GG TF GAAH o1 H
ITINT FX |

— T BT Il Bolshl HI TH AT FF 7 =< 2 | FifF Boh
farverT & @ha & aur T gaE w7 & I gl 2|

— Y% FH F U adt edi? # A 5 |

AieeR saeA (WieeRw f@e) (Soldering iron (soldering bit))

IRV © 9 TS F oA | o Fforfaa w Fw At s
* AT AT FT TS TATHT

* AT AT F TATHS AN FT JO FIt |

« fafts e & e fae qur 9 ST samET |

TR smwA (Soldering iron): AR R, Ty
1 frererrs qorr ang o o A stteAr @, #  w & forg
S fRaT ST 2

SR TR ATHA: ATdT AT AT6T AT & a9 Jd 2 |
Ay 5% atar fae off F=d 2|

Ateexd fae # foy afa #t adiFar &7 Sr € F=ifs

— a8 AT T A AT ATAF & |

— SueT e T g @ A gtar 2|

- ¥ & # Bl § a9 @ 8w 2|

— 3@ Ifdd ATET § AXEdr & wiSt (HAT AT AT S

TF Tlee T JARA § faeferfaa wer gia €1 (Fig 1)

Flg 1 WOODEN HANDLE

HEAD
(COPPER BIT)

EDGE

FIN1345J1

SOLDERING IRON (HATCHET TYPE)

— ofif (qmar fae)

- 9%

— AHIT T vSA

- &l

AeeRa aien foe (Wi qian et & @R): 7 @R &
Fee R afar foe am=a: ITT # o © |

T E

— e AT drEr fae

- faga "R afer foe

- 9 e Al amEr fae

—  #uT Sreefr ater foae

- 2fre gl amEr fae

— gy arer fa e

— &Y AR atar fae|

e e & fae, fawy #rf & forg Suge fafwer s
T arget # fied €1 3% aR-a T #RA & 994 & forg
i a7 T@ & fore mate a9 & =AUy aur aga W a9t
ST &6 i9rer & forg sfeer &f | dee< foet &t dtar g & o
g fafde foar sar 81 aem |ieeT I%H & forg ofid &1
FTEHR AR e g €| afed gaerEa ar faow =5 &
fra siiel & forg o9 s e o 2|

Ak e aran {4 (Point soldering copper bit): &
FATHTT ARSI o< AL ot Fod & | 3% HIT T Bl
F TF FI I FATA U UF FIfHe a1 & | g9 ITANT e
T qAT dieeed & forw &tar 1 (Fig 2)

Fig 2

FIN1345J2

o AeeRa @t e (Electric soldering copper bit):
farga AT st & fae it aew g T G S 2| Ay
RT ST &F af §0 THY & a4FdT &7 Tl 8, FifH T8
THFAT A9 g TEar &1 fage st sme, it
qleest o folf AT IR a8 AT G ATl (el & are qTHA:
Jmgfda gid 2| §=° i Sier avmET ST G%ar & aur F
g farga ar At ay=g F1 9% 9gw e 2 | (Fig 3)
7 I e afat fae (Gas heated soldering copper
bit): # it aieefRar afar fae, d sarer & 7 edr & o
o & frset WRT X e@edt & | 39 a9 A ITANT Sl &
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FIN1345.6

FIN1345J3

ELECTRIC COPPER SOLDERING

AT FHT 9O &THAT 29 & forw foe qaia et gfar &1 g9
oo % forg gdiga dgifem A9 (LPG) samar stfasior:
ST 2t 8| |eeR fae & s argsr a91 s & fe
aftafora gid @ S 9\ F IFE F HAeeyd qEYT a4 & foru
I B 21 (Fig 4)

Fig 4

GAS HEATED SOLDERING COPPER BIT

FIN1345J4

e weefr aiem e (Straight soldering copper bit):
T THRE & AR A A A & AdRH ATIR T
Ateeed Fe & forg ST gt 21 (Fig 5)

THTET Ttee T arn {92 (Adjustable soldering copper
bit): g7 TR T AeR fae F.l o deefr & forg v
EaT & STl I Afeeyd & foru "yt ar 2fve fae & o 7t
fFar st @ear 2| AT deew fae #F fFE oft fafa A
Aee T & forg gwmats f&Far s @t 21 (Fig 7)

Fig 7

FIN1345J7

ADJUSTABLE SOLDERING BIT

T Aot dfst fae (Handy soldering copper bit): 7=
e whe & St @, dfFe aes 7 2fe & setl aw ag &
Y 9 & AR & forg So famar s €1 59 ang ar
TAAT AT I AT AT % folg ITAT A& FIAT ATMRY, Fifh
AfafRa ST & FO o1g A== & S| (Fig 8)

Fig 5

FIN1345J5

STRAIGHT SOLDERING COPPER WITH HANDLE

2t |ief @it fae (Hatchet soldering copper bit):
IH TH & Al AT AT FHAA ferfer AT a1 I3 g are<y
TS AT FHIT AT I AT FA % (o7 qaTfers Iug
%1 (Fig 6)

@@ (Trammels)

Fig 8

FIN1345J8

HANDY SOLDERING COPPER BIT

IR @ T IS F A | o fwaforfad &1 FA A 2

o 3T & ITIRT T@qTT |

€T THA AT 29¥ AW (Beam Trammels and taper mea-
sures): ¢HeT B¢ HT ITANT TR 90° IX IWT3AT &t Fled &
forg qar AT #t g =7 & wow F forg f e s 2
RreTa e Ft 98 A I BT € % uw g gua g ar
T AT w3 AT glaumE W S awSr # Aar deq &
ST FY | aRyE e & fog gan aamEtew & fog gaa
& e Fig 1 § gortar @ &1

90° FHur Y@ T Y@ TR qq F Fig 2 ® qwriar
JATT W ¢AA T AT &Il 9 & qerEdr & e 6 o daar
gl

Fig 1

TRAM OR HEAD

WOODEN BEAM
BEAM CLAMPING SCREW\

SPECIAL BOWED SCRIBER
(SEE ACCURATE SETTING)

FINE ADJUSTMENT SCREW

SM120641
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Fig 2

BEAM TRAMMELS

\ DATUM LINE
\
. . \
90/‘\90 \\]

A D B

(AD=DBANDAC=CB)

USE OF TRAMMELS TO CONSTRUCT A RIGHT ANGLE

Fig 3

N

~ DATUM LINE
N
N
\\
\90 N
4 ~

A B

USE OF TRAMMELS AND STEEL TAPE TO CONSTRUCT A RIGHT ANGLE.

SM120643

APPLICATIONS OF BEAM TRAMMELS AND STEEL TAPE (MAKING OUT)

SM120642

e qur gHa & s #Xd a9 aT @ dT, aRdEad
AT & 0.15 mm ¥ gt €1 Fig 3 ag gwiar € & @weror
Frget it faviuaren &1 ¢ue #¢ & ST & aHH W g
Fed & forg &8 ST R ST awdar 21

7as (Groover)

SEAW 3 UG F A § o1 fwAfora w1 #A A e

o AR TV E TAT A
* AT F ATTA F FaT T
* YA F ITANT TAT ATTANT FT F@T Tt |

7Y Grget § Ry off e & gt w1 & w1 w2 & forg
S &7 & AH (q=) AT ALY, AAAT SIS G AT |
TaR 70 & 7 YAX UF & AR & A A6 o1g w A Hiaw
F g FA qAT ARNEYT & ford ST At 21 (Fig 1)

Fig 1

{|oooo

HAND
GROOVING
TOOL

P REA
00

VSIS

FIN1345L1

AN & Y o T =iy @ieT o491 2idT & S @reere dae
% Y e g At & @& | (Fig 2)

Fig 2

FIN1345L2

arew (Sizes): yav fafssr amstt S 3mm, 4mm, 5mm
arfe 7 forerd &1

HqWTE: UF A<, S /i€ (fold) & =teE & 1.5mm fas
=ILT &A1 &, T ITANT 34 stmar €1 (Fig 3)

Fig 3

FIN1345L3
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HE =7 # forg, A Y 9 & 3mm w919 EY
s faar st 2|

AT & AISTE, AT H ArEr 9T e v 2|

g FIAT qAT Awaw w1 (Closing and locking): Sits
it Ted, fRrfa § gewer Smar @ qur R S deie & 59 A
ST 21 (Fig 4)

e Ee #t Je F @7 B 9T T@d g1 g # e fawer
TG ST 2|

StE # &Y, ga¥ @ fRarfa #t anteda #war g1 s & qof
TS % oIy g T g & stav 2| (Fig 4 @@ 5)

Fig 4

Fig 5

am
&

FIN1345L5

FIN1345L4

FZ WU | STE B Al (har orar 2|

AT IqT Eooh TAAT FLA aTell SAST & TEW &% ITIT & Hae
T AT ST 2

A & A & #% @ H A H AF FLA B AGHAAT FH
TR 7 glar @ % Jis F @R Faq fae I o9 2

BIC JaAT & ITANT & 9T T (90 &% BF AT & AT AT(HT FF
T 2|
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Sarew uq fafemior (Production & Manufacturing)

ez (Fitter) - eng @57

™ 1.3.48 | gwfia R

®% aut 3% suAw (Stakes and their uses)

SEAW : 3H UG F A § o1 fwAforta w1 FA A e
o RF TT & TAT qHAT
o VF &% AR T q°T ITF ITAWT H FadT T |

w=F 9T AR FAT A a6, dae, T 1fe F forg uF ferd
T A€ FH FLAT | I | F TEWT o 97 9 a9 arel
IS &Y d¥E &9 & o |

fafsrer smar wd @esr & = gd & S 0w afwEansi & oy
S9gad g &, e forg aefiw avear & Sueer @€ &t
a7 ok forg wefier &t aerar & IwT J 6t R S aear
gl

IO R B (44 gU gg T80T & a7 gid & ek woreh gean
T & B | =T THE & ©F AT a7 g FeTd AT Bist
el % T A1 2 |

o1 AR & oY g &F § 9% & <IRa 99 &% § O™
T srfraRfera faem ST 21 (Fig 1)

Fig 1

FACE OR HEAD OR HORN
SHANK OR BODY
HEEL

ROUND BOTTOM STAKE

SM121231

e mMw /% (Round bottom stake) (Fig 1): S0&T %o
&€, Tl aAT A ST 2| 57 AE F GGl a4 & oy
ST T ST 21

#9e @% (Hatchet stake) (Fig 2) : 89< &= & dt=11 (sharp)
Hrem F q9T UF @ge garia (bevel) gAT ¥ T & T
freur, AtE a9, 9Tg AET & AT F a8 FIA, THT a9 AT
qAT 74T (pan) A & agd TN |

wd o @+ (Half moon Stake) (Fig 3): 38% U& a< #I¥
I % A9 & &I/ SAT & AT UF A T4 (bevelled) gtar
| TEHT TART &1 F FHAT T Fedeol q@TH & forg e strar
gl

Foft ®% (Funnel stake) (Fig 4): Foft T s 2afka awgai
% forg st &= @ AT (seaming) AR ® ST AT 2 |

164

Fig 2

@ﬁ/

SM121232

HATCHET STAKE

Fig 3

0

HALF MOON STAKE

SM121233

Fig4

SM121234

FUNNEL STAKE

=t a1 foa s @% (Beak or Bick Iron stake) (Fig 5):
3R a7 #i B ¢, foew & uw duRa aur gEdt saawe
fets &t ave aar &1 M aufka df T ar =t &1 w3, =Y
qAT T aATet Al & famfor & f strar &) frerd & s,
AT, AT T, draq T gt aeq e & fog = smar
gl



Fig 5

BEAK

Pl

BEAK OR BICKIRON

FIN134815

Fig 7 A FLATE FACE
PIPE STAKE
B CURVED FACE
(A)
/ {\\ /

TURN UP EDGE
(B)

SEAM SETTING

SM121237

frgew staww ®=F (Creasing Iron) (Fig 6) : 38# &F SEATHR
i gt @ o & us et (plain) g4t €, gAY #i T 9w @
(beed) SATET YT & AT FAHT AN AT ST &1 It A7 F
T T & BIC AT & S a1 § Y F@HT 70 o strar
gl

Fig 6

[USoT

CREASING IRON

SM121236

qEY &% I AT AT ®% (Pipe Stake or Square
edge stake) (Fig 7): 5 & T U& 9T T4T 9i Siar & | Fir
3 THR § fierd €| U auTe %ok & |1 gidn €, 94 % (Fig
7 A) ¥ FEIAT AT € | AT A% %Ad & ar erar @ st % (Fig
7B) ® IOIiAT T@T €| A9 Besw i1, ©F et wr ffwe
T @ AT wt wew & fore ST T Star €1 a% o
T &, JATHT Tl AT JATHIT AT H AT AT A6 AT
(Knocked up) STt &t et & forg I fora stmar 21
fr@w %t feE (Tinman’s Anvil) (Fig 8): 38, @sft y&he &
AT ATHIY & FET FT THAA HEA & fo1g ITAT Fohar T 1|
TE I FHEARRT Td€ I I=F &7 & qifersr v |
fe@= #1 = (Tinman’s horse) (Fig 9) : 3@ &% & g1
foret ax &7 9= &t €, UF S sfawre e & forg = A
AT FTHTAA: gaT aT & | Ta9 % aia &g a7 i €,
foraw g faeft ofid &t @ st @@ar €1 (Fig 10)

AT awg A FH Ao F o7 D= A FAaw A@ O | 3@l
wF & dfauwd T 8 & oy agd g @l 9oy, 5

Fig 8

SM121238

TINMAN'S HORSE

SM121239

sfider ST & AT AT g T HLAT & |

T wH & srfafRe fafsm v & sig % forg sy, faw
T & & | e 2|
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Fig 10

A B C
D E
A - ROUND BOTTOM

B - ANVIL
C - ANVIL

D - HALF MOON
E - ROUND HEAD

SM12123A

HEADS

arer FRAR @% (Copper Smith Stake)

SEAW T IS F A § A fAwAferad w1 FA AT S0

o AT FRAR RF H TEATHAT
o AMAT FRNT TF & THAATHF ALTOT Ht TqTAT
o q(ET FRAR &F ITTRT TATAT

o AET FRAR TF HT ITANT FI TRT GLAT, ATTLUTAT TAT JFLE & TR A Farw |

AR GTq FET § q¢a doamett & fog aga & &% s
farrart Tl 2|

A FE A & fhwradt f&fer w1 srawmaT star € qur Fig 1 #
I T AFAR TF AT I 9 fAferr e #e & &t
Hoto & sAfafera fama iar €| 59 &F & afar FR °F
a7 fomiw it et Fer T €| Aw U EATHE A &
FILO A& 47 1 § IJTAN B qTAT UF dgd IJTARN &h
2l

Fig 1 2

1 SQUARE EDGE
2 CURVED EDGE

FIN134821

ma aoaret ®% (Bottom round Stake)

I WEF F ITANT G 47 H1 qde F qAAA FLA, T6,
AT, HTEfT AT @5k 1T T I AT ATt HIY BT TR &
forw SuhT foRaT ST 1

¥ W TAT FHTEF TETA & a4 a9 &ld & q9T IS FSFd ard
gl

T, AT a4 Jgeeror (Safety, Care and Mainte-
nance)

1 fFeee qaT geedT 81 1 AF & ol &F Ff AT & 99
T IT BF geeT | A |

2 I8 W F & forw SueT 7 A

3 B TATHT qAT T FXA Y LF A qdA€ B GF T FX |

4 ®F F F I AL AT HA H Fred gY FR B @4a T
|

5 ITANT & 99T I fAwTer U7 TR I¥ T |

SEA T IS F A § AT fAwAferad w1 FA AT S

o T qAaTell RF H TEATAAT
o TH WH & TIATHE 2T &l AT
o TH WH & ITAWT HT TJawT |
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e daaret ©% (Bottom round stake): a® =eY 1q
FHTHIMTT T ITINT S ATl HaH AT & & | TJE BF ATHL
H T B % T THAA el & siar & |

THHT ITANT FLd AT A4 H ¥ T B2 B U & o
TS A7 B S |

FEHT ITANT JOER & T FX & AleA, Haq FA qo0
FAATHIT AR & AT H A, FAFTHIE AR & AT I
= =137 S (paned down joint) a9 & forg IwamT faRam
AT & | FE 9 AT ©F See § A+ 9 @i § e g & forg
AT D (tail) srvsfra =t 2

w% gieed (Stake Holders)

Fig 1
CHAMFER

HEAD

SHANK

FIN134831

QRE F HIT IT qRE AT FAal &t T FE| IE R B
FIE FAM TLT T BT, IqF FRT T4 T =19 AT
VAT 9¥ a9 A |

I @ T UG & A | o fAwAforfad w1 FA AT B

o AR TR # BF S B TEEEAn
o R Z(eeY * TIATHE &TUT &l T
o RF TSl F ITANT Ta@TAT

o RE FHeST F ITART FId TR F&T, TAG AT FALHA & qR F FaTw |

RE lee? dF TR & 2

1 T we

2 ity & e

3 AEfE &F sieet (dF)

= @< (Bench plate): =T Ft STANT FXd T0T I=2 ©C &
Arer & fRrfa § gaet STar & S @ 9= FETT T AT qiee F
ERT ST &tct 2| 37 ©el & 99 ©e a1 &F sieey Fad & |
Ig d9 @i goaT dfe 0 a-t gidr & a47 Fig 1 § ot &
FTATE AFATHE | et 2 | 2ufRa st & glaar@s aatem
o st 8, s & =% & 9%, R et s qur G of
gfaurws fErfa & smiv #% a5 st fog, §9 fiaw &t
e 3 & o 9gw & 2

Fig 2

FIN134842

REVOLVING BENCH PLATE

Fig 1

= = =
/n""nn.:.':';':':::‘=<>

2\

BENCH PLATE

FIN134841

guffr 3= e (Revolving bench plate): goffsr 3= wie &
= ITANT A THT WF & F B GO o & fog alRka
fost % arr oF gits ©e e |

3 Poffr 99 @e & I T TS, THSH ATt A & aqr
w1 9 T I8 Twed gu T off glawrsms fRrfa F gwer o
Tar &, 4 f& Fig 2 ® guifar @ 21

it @ giee? (Universal stake holder): A&t &%
glee¥ &I ® a= q¥ fadt ot gifesa afa § aeer ST Fhar
2| gdiforg =@ stfAreier et g afiear & s 2|

uE WF ey, ©F % A % ara afowfera fram smar 2, e
R gleeY Y ¥l § el ST &, U g forg @
AT ©F sieey FeT AT 8, war fF Fig 3 # Fwrar m 2|
e i T aTAdr & A gU AT LAl B Ffreid Fed
TU UF &F &l gAY § agd qodr & ager o qwar ¢ |

Fig 3
y )
I |
| —
—
\4—|_/ p—— ) ) ) o
o
3
3
UNIVERSAL STAKE HOLDER =
z
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T THY % WF Blee¥ A< il T HLA & (o7 ATEY o 0T, &H
wF BlesY & AT AT (68 T ATt & & THE H T T
T fafde sear Tfeu|

TEAT, ATTLTAT qAT ST
— WF T F geal & & a9 I a0 |
- 39 ggd W & & forg ST 9 #7)

SfoEeT =Ee & AfUE e 7 w7 fome giaa ™ gat
T & AT 2 |

FE A G AATIEF ITETIAT HT 7 T | haod ATIHF
ITHI 2 F |

T W Blee¥ I¥ JIoel T U F3 & a4 |
STANT & 9EETq I8 e T & ) & |
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Saarew g fafewor (Production & Manufacturing)

ez (Fitter) - omg =5a=

svaE 1.3.49 ¥ gwtE R

=eY g daw (Sheet metal seams)

IR @ T IS F A | o fwaforfad &1 FA A 2

o Ha9 F THR &t Fq=T |

o= (Introduction)

AR 9T AT #, ACAF HiaT, g a9 HAA A A0 7]

AT F1 ASH # ITAN T 1 €| A6 oa1g awgeA &

Afaea | F1eY 91g FEAK T IH TG & THR H 907 HA

a7 gieT =Ry o fafire ste & forg SugeE 21

qaw F TEFR

1 3 ®aw (Grooved seam): I Hraw T AFUHTET TAWT
oTq AET F S % forg gtar & | @ & a1 43
gia € St Fig 1§ Iurtan 7o € | %% uF 679 gF aol
TET FAT AT JaA¥ A & g7 AfvERE g 2|

Fig 1

FIN134911

STEPS IN FORMING A GROOVED SEAM.

2 Tew =1 &= (Pittsburg seam): 51 &aT #f &A% @lF
a1 ETataTs o F'd | 78 Hiaw, arfedt & F o fafe
T & IR & oI sgaed FiAr #ia & 99 ST srdn
2| UEe AT FP Giche AlF H TET AM@T & qd7 e ete
Tl T UH-UF F¥eh TeTY fohar st &1 st % Fig 2
FoTTaT AT &

Fig 2

POCKET ‘@ FLANG%AI\GE FLATTENED
A B C D

STEPS IN FORMING THE PITTSBURGH SEAM.

frewent Haw &1 ITRT a8 € & UHa Ai® &0 a% 9 /LT
ST AT & AT THAS ATGY T TTehe A STAT AT ThelT &
AT 7% & fohe Fe7 % forg Tt fFam S @by &1 Sar f&
Fig 3 ® gurtar = €| afg weermer § Afenr Saeer 7 &t
AT foeaest daq # 9% I a9 AT qFAv ¢ |

3 i@ ¥ @9 (Dovetail seam): =T & FTeXl & AT
Sieq & g% #iaw ave aur glaues fafy &) et 3
e 9 THR & ST & - TR e - dI arel e
A TAT - FivT Mq o T & Fig 4 & gortar = 2|

g@Id: eraed daq Mo a7 &F JArHE g 97 qdT
ATIATHTE ATIRAT I agd FH IJTANT 64T 1T 2|

FIN134912

Fig 3

412

)
A

PITTSBURGH SEAMS CAN BE FORMED ON CURVES.

FIN134913

Fig 4

<~ & B

FLANGE PLAIN
DOVETAIL SEAM DOVETAIL SEAM

BEADED
DOVETAIL SEAM

FIN134914

A) ATeT St & e (Plain dovetail seam): 38 @9 ST
3T STTAT @, ST hTeX T FivT & AT Ales ¥, O a1 Raet
% START F foAT ST &7 | T8 HaZ & [ H @iEr an
T 8¢ gAY <7 & AI§ FT a1 AT & war % Fig 54
FoTtaT AT E

Fig 5

SLITTING TABS BENT OVER
THE FLANGE

TABS FLANGE

A B

FIN134915

PLAIN DOVETAIL SEAM.

e 3 1SS S aTet WHT &% FHIT JIST ST & q9T 7S
TU 3T, UF & ave & Fd ¢ | 37 Had i qS % A=
AT Alee FLh STl LT ST ST FhelT & |
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B) w1 19 3 AW : I Hia" 8 IUANT AT & SeT 9T
feamae @uT wegdr Heayer &t | Fig 6 # swrier @ daq
FAATHTE qTET & oI Fetest T & =TT e Hia &7 qg=ad
| 7% 98T IX ATLRVE: ITAN ST & | STET ¥ 15, 61g
™ % AT T8 FId ©, S8 WET, g AT, 3d s |

TolsT ST o HYaw &t a9 & 98 Fig 6 & gortar v &1
FATIH FIAT T FAS H ATST AAT &, IS T4 T &
R IX AW S § @i F1E A1 & TUT TG TAT B
# feme e gu Rae fog o 9 o 2| Rae fost =t
R 79T ofd & & T w0 w3 & o 3w wWoaae |/
FTe & AT 2

Fig 6

FLANGE SLITS RIVET HOLES

RIVETHOLES o (AR
A) (B)

TABS
HAMMERED
OVER

RIVET HOLES PLATE

© ©
C) fir at Ttaewd #Haw (Beaded dovetail seam): oE
FTUTLT 79 o7 HiaeT & qT &1 Biar &, Afaf¥erd sa &
e wolle & 3o HUF R & 9 % T i 97 &
2| 7E dig, ® & fow 38 o) e &= % forg <
A% F XA & q97 qifeq ferfy wet #1 awew & fog 2
F 39 X g far s 2|

4 3eY daw (Double seam): 3eX &Hia 37 T & &id 2|
T Toh1Y, AHAT [HIET & a9 & forg ST=T emr & S|
FATH FieAl, T, 3% ¢ AT | T dae, i X
SYINT EAT & TAT BId WY qAT ATIATHI ATfRfat 9
sgeet HiaT & ave Wt I e o dwar 1 uw f
FIT GATIT AT & q9T TF HIX & FI¢ & Far mar &
T AT w1 HF w9 & QUi v A €, S fF Fig 7
| gortar T4 2|

S EB
<

(D) (E)

FIN134916

Fig 7

FIN134917

MAKING A DOUBLE SEAM.

A THR FH AU T TAAHRE G&gAl & 89 & forg
ST R ST 2

A AT dF AT | T80 THY & gre¥ dlad & a1 | 9gt
& Fig 8 ® qurtam 73T &, 8T A &7 Hefl9 9% /T 1T & |
B = aXfar wefia v &< o strar | =l wmr & C &
e & 9T @9 Far Smar & qur D & ave f= G
ST g1 oA § E & ave #ce & TN § & d & gl
fBFar strar 21 37 e & fFeet sex d@iaw ar arw o
dae FeT AT 2|

Fig 8

< &

(©)

Qg

STEPS IN MAKING A BOTTOM DOUBLE SEAM.

FIN134918

afg fraw &1 D & d¥8 FT AL AT AT & ar Haw &
I ST i FwEA |

5 e Haw (Butt seam): & #a9 ® 3t @< UH @ fHah
aar deeRa % gid & Sar & Fig 9 # gurfar @ 2|
Fig 9 # 3t Y&hTX & & &ia quIid & & | U Folwt g dias
& T g g & 2

Fig 9

<

(A) FLANGE-BUTT SEAM (B) BUTT

FIN134919

6 @ (Lap seam) Hiaw: I Haw, UF ¥ F HT H gAY T
TGTHY AT Tlee ¥ H¥h a1 St € | Fig 10 & gortar =
2| Fig & ATeRu o9, 9% o, ATARE o9 qoT7 aredy o
goTtaT AT

Fig 10

LSS LLS

(A) PLAIN LAP (B) SUNK LAP

) &

{C) INSIDE LAP (D) OUTSIDE LAP

FIN13491A
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7 & Ste Haw (Slip joint seam): 78 Hiaw srgeed AT
#ae H dE ITANT gtar & <4 % Fig 11 # guifar = &1
daT % a=a § UF, UHd diF Addr f§ @t B g 2
draT & of Fe & forw uwa s, fEats § e wear 2|
fea site daw % a1 Oy W & fog o' dEw & fau
3o e T T & ong & F, T & a1 F T

gu el

<r &

SINGLE LOCK DOUBLE LOCK LOCK SLIPPED TOGETHER
(A)

FIN13491B

SLIP JOINT SEAM.

% Ifud wia e A #t ave aur wgfd, Fig 12 % B &
a¥E T & | FfT FARF FT FET TS AT & AT, 98
qIET HT ATHN T GT8Y US &7 9T T8 & HiY TqAT
ol

Fig 12

ENLARGED DETAIL ENLARGED DETAIL

(A) PROPER CONSTRUCTION (B) IMPROPER CONSTRUCTION

PROPER AND IMPROPER JOINING OF SLIP JOINT SEAMS.

FIN13491C

stvafee 7@ wite (Faw) (Locked grooved joint (Seam)

I @ T UG & A | o fwAforfead w1 FA AT B

o I H TAIAA JATAT

* YT FHT ITART TAqTHT

o SfvEfE 7@ AT F o Taew #@AE w0
o TR F T AT

o T F ITIHT AAT

o 3R a9 & TR | ST

* STUAH Fad ® o0 g sEaee AT |

sfEfeE ga s (Locked grooved joint): =M@Y &g &t
e 9T ggar dgm & fou sww faftat s gidr &)
AW SIS W & UF A AT 4T TS Fod 2|

7T ATATAA: AT et 9¥ A Sar €1 S A At e
T H gF & ATHRE § AT orar & | @ Ay qun gaw &
I & sAfafea faar star 2|

S A A FET AAT T B ©, FAA aHl % ga A FRT
smar &1 (Fig 1)

Fig 1

Vs
—

FIN134921

S A% & ITAM & TF A15S H g a9 gQ §a A H
TR §7 far 9T €, at 3@ afvEfia g@ e #ed
(Fig 2)

Fig 2

[

TR AT AT ANt 99 Aig (External and internal
: 9% g, e fam # g9 &

FIN134922

locked grooved joints)

ATHIY & T & forg &g =mex F a7 f=d #t ste & forg s=T
T Strar €| Ste daw e & sf} aWr &, ser fF Fig 3 #
INEAT TAT AT 38 arer AfEfad 3@ e F=q 2|

7S &aw & 4q Fgel & ITANT § ST AT & AT I AT
fefaa g7 siie” F=d 2| (Fig 3)

Fig 3 EXTERNAL

INTERNAL GROOVE

FIN134923

F%I 7a¥ (Hand groover): & Ja¥ god S8ITd &7 4T Star
g a1 FE e AfWETAd T A9 # oA & fog T
gar 1
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P9 F STUferd =TS U TeNTE # g6 AR F fAeed 9 9%
FATAT ST &

T T & forg ST At AXE SRR AT TSN AT &
2V BT 8| AT IO HIT F3Ga a1 THRGa giar 2

(Fig4)

Fig 4

GROOVED
SEAM WIDTH

FIN134924

SIZE OF GROOVE & SEAM

TET FT AT & JT A1 & wgar [Afde fmar s 2|

stvEtE @ AT uerew (Locked grooved joint allow-
ance): fFt faeiw gaw # forg ITga At # 96 (A$TE) T
TR & forg, #ier #t Y9 A ASE & i AT 72| (Fig 5)

=% wie (Stake Joint)

Fig 5 1 x T MINIMUM FOLD siz
NNNNNNNN \
__é
AMATTLTIRRRANTAAAARARARRRRRNN T

EDGE FOLDS

FIN134925

SR & forg, gaw & AISE 6 mm g AT AR A AL
0.5 mm & ar "< &I =<

=6-(3x0.5)
= 4.5 mm (Fig 6 &t 34)

Flg 6 WIDTH OF GROOVE/SEAM

r METAL THICKNESS

FOLD SIZE

THREE THICKNESS OF METAL

FIN134926

SEAW 3 UG F A § o1 fwAfortad w1 FA A S

o RE T F ATIANT H T
o RE ST & THRE H Fa=0 |

@% T (Stake joint)

I UF TER & de fFAr gen e & qur fae sar s
FEgeAt # ITAN g 2| 58 faerr sg off F=a )

T TEN F SIS § 91 UF G T R e S & a9 e
S AT gAY @ X @i F g & | Rt & @ # srar
SITAT & 9T a1 a U o & a7 uhiax et & @i 9 S
STAT & AT a7 at TF {90 § a6ae de T Sar @ 98 uHiax
et &1 faoda fRem & a= G smar 21 (Fig 1)

Fig 1

FIN134931

"% T & 7 (Type of stake joint)
A) HeT ©F e
B) frr ST 2 site

dar B AT (Straight stake joint): @ stie & fFaa qur
i, UF &1 | Eid & a7 fFdi Ht @rar & € v Sav 2 |
ae e aur e e & q&mar star € (Fig 1)

w1 @1 /% AT (Zigzag stake joint): 5@ Sie # fRrat &t
grEl # ST ST & q9T Thiax et # e [en § a=
faar smar 1 (Fig 2)

Fig 2

FIN134932
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Taew @aw (Dovetail seam)

IR @ T IS F A | oA fwaforfad &1 FA A 2

o TaIA HaA F TEATHAT
o A Yrad ® ITINT FATAT
o TaA drad AW HFE AT F A= THIAAT |

HTq FTEY & aATEe & FE § TACA HIad AATEF IJTAR(T A1
2| STT Z&S FXA & FIAT B IS o4 8 © | FATAY IH Taea 41w
(FIAT F I HH) FT ATET &, STAHIT FHHT TANT €7 q&T
F A q% & dA B SArSA H v g |

AT, T ot Rfge fARt = Few @ § a8 €19 agd
ST Bt & | T8 FeAT % FhATeaht T g I T@d gU A At
F "ied gu 3 sar & star % Fig 1 # gortan @ €1 42 g
F AT S AT e & at Ht Wahet & st f Fig 1 #
T 2| AfE STTawE & av 57 St H Al § qof AfAwigw
FATAT AT qFAT 2|

SLITTING TABS BENT OVER
THE FLANGE
TABS FLANGE
A B

PLAIN DOVETAIL SEAM.

Fig 1

FIN134941

T g draw (Flange dovetail seam) (Fig 2)

T SAFTRIY IT2T % 1w Fig 2 gaeer @i & i &t gorfar &1
TE ATATAA: F81 TIH (AT & FSl TN & A(HAT G & HAT

gt @tw (Pittsburg lock)

# gUTE gTget & R T IART A0 8| T8 T8t i FH A1ar
& STet Tfis AoTget ST gaget 1 savasdr sidt & | v %
H & TEel Tl i BT T TAST ST | I 18 AR-2M1E et
9% wha F et av afgat &t st @1 f5 Fig 2b # aurta
™ g Rfae 33 # fga fFammar €1 wie F w9
fera it & e &t Fig 2¢ % 9gaR SteT 91 2 | Rae %
St &1 e famar stmar € o g = Rfde @ fear smar 21
I | &1 Ft AE FT Haq Ft g fFAr smar €1 (Fig 2D)

Fig 2

FLANGE  SLITS RIVET HOLES

COLLAR sLeeve — RIVETHOLES o AR
(A) (B)

SLEEVE INSERTED INTO COLLAR

TABS (SLEEVE)
PLATE HAMMERED
OVER

RIVET HOLES PLATE

COLLAR (D)

STEPS IN FORMING A FLANGE DOVETAIL SEAM.

(©)

FIN134942

IR @ T IS F A | o fwaforfad &1 FA A 2

o Reaart @ wt aRwiva Fw
o e it daw [ R Tamn
» freaant daw F ST A |

foreaart At arfet & & ITAET eiar € auT wfee wfia &
I & w7 Ay Srar 2|

AW Uehel A% AT FelwsT HTS AAT TF T(ohe A% AT Tlhe T8T
g 21 (Fig 1)

ehel olTeh i a5 G¥ HIST ST Tehcl & TAUT T(ehe AT %I THAT

HEY U¥ 9 3T ST T & qu97 T & e FwA & forg o
frar s a2

qiehe & fore uatsw, qrhe F forg =SteTE #1 &1 AT g9 At
¥ (Knocking over) & fort uams® & sra g &1

Fig 1

SINGLE LOCK OR

FLANGED SECTION
FLANGED EDGE

POCKET SECTION

W + 6.35mm

FIN134951

Iereer - W+ W + 6.35 mm
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TivsT FIX & FSE, ATAA: qohe B AL & TS FH a8
ST 21

AMHTAT: 9iehe & oW germsd 25 a9r 30 & i aur i &
e 6@ 8 F o glar 2|

Fig 2 # faeqenf @ts daw & s qora & |

STORAGE
BINS

VENTILATION DUCTS
FOUR PIECE FABRICATION

BOTTOM AND SIDES IN
ONE PIECE ADD ENDS

FIN134952

APPLICATIONS PITTSBURGH LOCK SEAM

TF T & (7 TgF edant @t daw (Fig 3)

A TR=9% & I a9 ATHIY & T&AT &4 & S Fig 4 g9t 13
FATR TFolesl 9% I fa¥ret o 99 & g &1 99 39
Teivol [ HTST I=se ¥ g7 SAT €, df T899 a8 HI¥ & A
ATH & T €| a8 ST arfeet &1 & ST & arer sgae
e 2|

Fig 4

MALE SECTION
MALE SECTION

FLANGE

PROJECTIONS - WEDGE SHAPE

FIN134954

Fig 3
SHEETMETAL SPACER STRIP

e

PROFILE SIDE (CHEEK) MALE
SECTION (FLANGE) APPLIED

CARVED SIDE (HEEL & THROAT
FEMALE SECTION APPLIED

FIN134953

ST FrEAT S a arfedt ® aET 8t Sraw fewest ats @
g, @l /TS & JF Hiad & "1eT =8 & a9 v ¢ |

HET AT STTHR A & (7T, ATH & TIH TT gAY I 6 a1
AT T & TS HATAE HF T AT & | v F T aw A
H AR H AT AT 2| Il F AT F [ s
Tgt it gerr forar star 21

WY A(F Waw : |7 A qrad SOd qof § a7 fedgawt @®
Hfraw & gu wefta T star 21

T Sie & fou uersy, #sfi= &1 afdm ax AR #=ar & aur
ATHTIA: HTET i TR=3¢ 9¥ 25 & 30 mm a7 7¥ =3¢ &
T 10 mm TasH gt 2|

7E fiedat & «ifas o==1 ¢ wits a8 REw & &< & aur
gfoe o &9 a9 T 2|

e @A+ (Standing) (Fig 5): I8 @1 a9 dTWE ATHT HF
AR & AT A AW qTer ar e auar fufr it
(Cladding) s@Ta g &9 af=sg & u& &1 sied % fow
Trfs €7 & ITANT St 2

T q9T SIS ST W qATH qAT FIAT AXA € AT A
gTET &, s % Fig 5 & gurtar @ 2|

Fig 5

FIN134955
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Tt HaT # UF G it TRST FAT & A g7 A Arer
T &aw &7 awrs q¥ (R X g 25 mm & 40 mm dF &t
F&ar | Hiaw A afq F 150 mm F At 9 daw F e
& 50 mm @ST FA F atee, Rae a1 Feq 9f=m Fa gu o
ST €1 @S Had F B FleT ¥ AT & GIRT d8 HA g
FATAT ST qHAT T |

File ST (Cleat joints)

Ui T TareH (Description and Allowances): d& &
T S, AR % A ST & 7T T g7 Ay A @ng fhee
(fixtures) AT ST &

5 oft Ffte Sie & uF as o g wile 7= &far &, it
SIS A aTel FEgt 9 a8 & a1 F=: S giar € a9 A
ATIIIFAT & A7 GleAT ST qhdT 2 |

FAle, AT ud o & fore gt € aur " 8%
FifeTm Aol § AT STt 2

FeAl ST d¥et o &1 2idY € & &1 & ag T S |Jhar 8,
gferfora aifsa gasa #t s & fog aifed wie ke &
YA FT TAET UF ST=0T T 2 |

S AW aTet saaat & =t & forg =am faem T wiee A,
Fofte & arest & fAgiRa #zar 1

grza & (Drive Slip): g5a &0 uF a¥er fewmda @ o
Fig 6 # wefii@ sga™ ‘C’ s TR=sT # =fd UF o1 &t
TET Bt &

Fig 6

32

7 2

13 ‘ ‘ 13
| I

DRIVECLIP
} 13 j‘ ‘k 13 }
EDGES FOR CONNECTING DRIVE CLIP

= —
<

SHEET METAL

FIN134956

SECTIONAL VIEW OF ASSEMBLED DRIVE CLIP

e T At F1F F T Y 9% B a8 o Ffe # 79
gU ST FAET Sar 2| ged e, arfedt e # qwerE @
Sed & oy gerd: I & 9 2| F1 % Al WA &
I FAC TG gU SIS Hl AT & TATAT ST FHheAT & | AT
% Fig 7 & wefia 2

Fig 7

1.5 X T MINIMUM

END FOLDS

BUFFER

FIN134957

DRIVING ON THE CLEAT

e ATt Al & Y wiee # Sfi=r (Tongue) & AT TH
T v 2| faseqd: Sfar &7 #@ieAr aur Fig 8 & yefia
FIAR TEe Raet & ar giad 3 2| 35t ave & &Ar
qfea e S awar 21

Fig 8

NOTCH BACK

TONGUE
CLEAT

TONGUE

SEPARATE PIECE (INSIDE)

DRIVE CLEAT CORNER FINISH

FIN134958

arfet R fesmda # fafsmar, Fig 9 # soitar srgame stfafaa
AT ITAET FIER | UF IIEI § A a8y gU arfer
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foet &t st & forw grea e &1 s & S awar &) S
T2 TEd SEr gdid gtar 2|

FART IETE, AR TR=T T qfFrferd Fe gu grEa fed
FT gu 2|

Fig9 CLEAT

WIDTH (W) -HEIGHT (H)
0-1200-25
1200 - 1500 -35

RIVET AT 100 mm
CENTRES

ARTICLE AND UPSTAND

DRIVE SLIP OVER "T" END PREPARATION

CLEAT UPSTAND

RIVET AT 200 mm CENTRES

STANDING DRIVE SLIP JOINT DESIGN VARIATION

Fig 12 ® T91i¥ T STgA FULT aTfesT & wivt R &1 oar &

Il % ARSI dg H AASUT F THT M BT &
geTfere foar st 21

Fig 11
UPPER DUCT

STANDING PART
OF CLEAT

S SLIP

LOWER DUCT

THE STANDING 'S’ SLIP

FIN134958

FIN134959

W fFn gan ‘S’ fw (The hemmed S’ slip): =tsTE & 600
mm @& FTRAT 9¥ ITI0T &rar 2|

arfedt o=t & At %1 'S’ & ot d8 & T @41 100 mm
save W Rae F arr gefea &¥, S % Fig 10 § gurfan
T 2|

Fig 10 UPPER DUCT WALL

SLIP

LOWER DUCT WALL

THE HEMMED 'S’ SLIP

FIN13495A

@er ‘S’ f&w (The standing °S' slip): Fig 11 & gwriar &
FIER 50 mm & FTEvE F qrF 1500 mm =1 q47 35 mm
HIERTE & AT a9 9T 1200 mm =TS aF # arfesr 9%
STANT & g1

gi#e @tw (Pocket lock)

FATIT FIfeAT T AT AT FT ITAN FeA & forg fF=eft
arfedt & ST FX Fefte fraadr & T4 File H AT 9H

Fig 12
FLANGED UPPER
DUCT

LOWER DUCT

CHANNEL—/

POCKET

FIN13495C

THE POCKET LOCK

ity su% (Mechanical fasteners)

gf¥= (Introduction)

UF ATAF duF S 98 & o at av wfds Fme ong @y &t
ffia gfaa a=r s A 9wt Far €1 RE TER & AAE
FeF T 2 |

A & RS SIS T aTdigad ated! 1 7 alee 54 g2
Sre, gt IeTevr € T % Fig 13 @ gurtar @ 2|

Fig 13

AIRCRAFT WING

BOLTED JOINT

CHANNEL

POCKET AIR CONDITIONING DUCT

FIN13495D

For gggwt &1 IwAnT (Use of angle stiffeners)

aee T gU UTe W ATIATEIT aTfedl & & aF q9T ggar &
AT & qYE STANT &I & AT = 4 A & ford
gid g1 & Fig 14 391id 7 ga diee g7 TR=91 &1 UF
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AT Tgd qHI (A=AT) A & ATAA & I9T Hf a¥e
w1 e g

Fig 14
RAW EDGE OF
DUCT TURNED OVER
ANGLE FLANGE

ANGLE FRAME

RIVET

SECTION OF RECTANGULAR DUCTWORK

FIN13495E

(B) DIAMOND - BREAK STIFFENING OF DUCT WALLS
SLIGHT DIAGONAL FOLD FROM CORNER TO CORNER

FIN13495F

TS AR & AFATHT AT A&R dTiedl 399 & JRafdd ag
I TS T FeA H T A S| 3] FH H el
Fe & forg arfest & fafrat &t oot gear & w@mr smavas
gar 8| @S & IR & vET 9 AT S awar €, At
T &k S T ITANT 3T Star &, s % Fig 15 & qwrfan
T 2l

=TT 4T & & Gol FART T ST T ITAT HT AR T9T 33AT 8
F forg afesd S<=mT & OXT W BT HT YA AT ST THAT
2| U SBAT T Hore FeA & fafeEt Fig 16 & gt weft
2|

Fig 16

INTERMITTENT WELDS ANGLE FRAME

WELDED OR RIVETED

RAW EDGE OF SHEET METAL TURNED
BACK OVER ANGLE FLANGE

FIN13495G

USE OF ANGLE STIFFENERS

e qur Aew w1 s (Folding and joining allowances)

IR @ T IS F A | oA fwaforfad &1 FA A 2
* TTET T HEHRAT § FART I A ATIIHAT T FLAT
o T At F fT SR A A0 F T

o TaeW WISt & o0 st &Y IO AT

o ¥ T(SH AYUT ATHITAY AT & {10 A=A Y TOMAT HLAT |

A G SIS AT e a1 THT F 797 1T 1 a7 %
fore F® annlt sawE &t €, 39 Afafad am & s
Fed 2 |

T AT Fedd adT qitesd TR@ (o) s & & fog
T s T 2 |

e R 9 At FT A AL qAT G1g # AlerR I TS
FTe AT A 21

AT 0.4 mm T FH & qqdT A€ & {7 g1, W Alers H
AL FT T 2 |

GiaeR At [ draw % frg st (Allowance for Grooved
joints/Seams) (Fig 1): W =eTE & #IX 9X a8 &¥H IS
A & aF Sie G 1 Iur =tetE, W & 1fis et | 7% d@r o
gaar € & ga @ sifaw =S, #1 =gaw 7 W+3T g,
SeT T, #iets a1g & gafia #2ar 21

Y @ & oy sese, FEY A Aes § 3 A + daT w
=TeTE Bl & |

Fig 1

FIN134961

7 meer sz | flaw F fow s (Allowance for
Double Grooved Seam/Joint) : Fig 2 & I& 3T ST @shdT
& o Sf (2rdh) <ie 7t =ierE, a8 FIT & =S &7 af AT +
T |TES #1 AIeTs #1 4 AT & o erdr 2 |

Fig 2 c

OONANMIANRRRRAR RN

W LLLLLLLLLLE 077 LD
A\ \\\\\\\\\\‘7 (NANXAANNNNNN S

22777777 RS 777777 777 A 7777777777

FIN134962

fg I Hfaw/ats & fore qui sesE, @' #T & qSTE & 4 AT
+ g1 AT AETE F 4 AT ST
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%= T1e9 (Paned) a1 9@ ¥ ST (Knocked-up-
joint) # foT s

4 TS T ATHSHT ST FT TGS, Thel A€ FIY 1 AISE &
T fEFET ST 2|

‘P’ e ST S # Yefia @ear & (Fig 3) aar

‘K AT St & A1t &t TS d #ar g1 (Fig 4)
P % forw srems| = 2W + 2T
K & forg sremss = 2W + 3T

Fig 3

PIIIIIIIIIIT)
ANXAAARRRRNNN )

7777774 VIIIIIIIIIIII/

Fig 4

FIN134964

FIN134963

ar W #X w37 w0 (Edge stiffening by wiring)

SEAW T IS F A § A fAAfertad w1 FA AT S0

o FAY FEFROT FT 37 TATAT
* FIY TEFHTIT HT TAAT TAqTHT
* AR TMHT FY FErwTor Y fafer s |

#F¥ gEwRw (Edge stiffening): Fi¥ gEiww ag ¥&w &
o Jeet % F H AGGA qAT 3§ AT AT © |

FIY gErHe0 9 g fawar smar 2
1 @ TS

2 =far g

3 wAfoNT ET

4 e (Curling) &T=r
5 &ifw grar

6 T (Gutting)

7 RfET (Ribbing)

FIY TEHEIOT F1 329 (Purpose of edge stiffening)

1 w0 & falRea @ard qur gear 3 % foru, wewT &
T I dw/ sigEe, sfaued g & da % forwl

2 IR ETH AR T A AW & forg g 1 § g2 & forg|
3 zas sfafRad, JeY a1g awgen & asadl qdifd & o

FEtt s (Wiring Allowance)

AT TMEHT FIX F 3T A A it (Methods nof edge
stiffening by wiring)

1 3@ @R

2 wied ATl

3 AT § A1ET °Tg FL F AL % AT AT IS AT &
AT ATT T I H WS €T & T AT & | 37 6T a8
“qrafir #=d |

FAN FERT H, ATGY 4T HIL H A€ & =A@ AT dqder
ST 2| iAW SR a9 F 99T 9 WiEe sted gy a
& F & e foram smar 21

Ff¢ ATET &Tg FT HIT ATLT B AT a1 T HIT HF B “HGT AL
T Fed 2 |

af¢ =TET 9T T FIX a% & Al a7 gAT HIX “TH AR BT
FEATAT & |

Tk FIT I¥ ®ied (false) =T &0 Y A1 @kt 1

IR : IA 9IS & A § oA (Awffad F FIA A B

o IEATAT A= HT AN FATAT
o JEATAT F=IA AT FIAT |

AR AT FS TEl aledh Fad ATLATA HIL H I & (7
AR & TR AT Ade & oIy 16 97 9% U sAfafad
daTg # AT 2

arEfar s # fFafafad g3 & sa e s 2|
arEfir gas® = 2.5 xd +t

el d = a¢ &7 =
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t = =eT 41g FF AR 2| T ATE & FIX H odTg 8 FS ATTH ITA HIAT AT
af ST TR TS S & At AT A A AR A T 9% A F A Y A1ET G1g F H B a9 a9 & %

S| AT e vl v e At B b Aiafer 0 TREY ¥ A ST EA
ATEE Y AU fR@TE AT qAT AT F@T AT qFAT 2 | A AT FIT & TR % J997q AaREFT ae & Fre f@aw
STar 2|

TUT § TF At ¥ are-fEew ®@ stk ww=n (Making wired edge along a curved
surface by hand process)

IqA : 3 US F A A o et weF F A e

o % TR OR AR S sifda ®en

* T § TH AT T TER-THeeT AU FAT |

Fig 1 ® F9TTr STFATY 9T A& T IS &7 TAN F gUak fobrel 3% gU G| a°R & A1a9s &A™ ardl UF T (37 914 |
R IR AL b FLAT (Fig3)

TR & A dFe = AS 8§ 3 I fIew # gAr =)

Fig 1
N G.l. amax v #t Y W™ W@ (Fig 4)
R

v \

STHE WF AR ATET SAIET FT TN F4d Y FA & Fad gy 90°
% AT foRar ST arelt A a9 | {6 R &t SeeT seft
4IeTE % #@re 3 | (Fig 2) arafar & forg mMer &bt dame & | FTIEAT AT &7 TART &2 foarfar g # | (Fig 5)
(Fig 3)

FIN134971

FIN134974

Fig 5

CREASING HAMMER

Fig 2
SETTING HAMMER

408 ~|

FINISHED STAGE
OF WIRING

HATCHET STAKE
ANVIL STAKE

FIN134975

FIN134972

BT A &&F AR AAC AHL AR F §8 F2 |
AT ATHIT F ATT Y AT 6T & el 8 T G & F2 |

Fig 3

CURVED FLANGE

FIN134973

wiew g (False wiring)

IR @ T IS F A | o fwaforfad &1 FA A 2
o Gicq AR FAT 2, T TATAT
o ®IeH ATARIT F ATH TamT |
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R AR, HIX gErHwr & v fafyr & Prad ua wteer #i
T & o1 a1 aTelT 1T S 1ET SITaT & a7 id | a1 & i
& e st 21

®ied G & @ (Advantages of false wiring): afar
& o & sfafa, wiew aEr & fAefofaa @ 2|

1 a%g T A FF & AT 2|
2 awg & W Y FH & S 2|

2 (Hemming)

A& g1 W A N gF, T IATNS § Hae & ATGS &
HH O¥ GETAT & SE & 97 € aT B & 96T 9T R
GrgaT @ Sar 2|

IE q1sel & fRIfd & a9 @+ § #eg &ar 2|

IqAVA : 3 U & A« A oA faforfaa wRF w A e

o 2R *1 wEw T
o AT T W AT FLT N

|ET G I dgd Tad B4 & FHROT A o Aq 9T T8
ST B & | T 9% FIT T A< &id & qdT 36% HT A
T FEHAT & | A At F 180° ¥ A gy At @t 9%
F TAT Y AT AR | F1{H AT GTg T8 Taelt eidt &, af
gear & famr fam amred % Fwwr wiw fFEfa of g
ST FIXOT & FILT & &7 3T smar &, (Fig 1) S gee &t
giafoad &% g, gear & FET ATHT H TR qAT A=
weita o ghfr |

Fig 1 ”

90° FOLD
_ )

OPEN

TIGHT

SINGLE HEM

FIN134981

AT AT FIX ATUF AT SN AT IA TUIA: THAA AT (62T
TIT & qAT UF GrEeil a9 sl 1% 2|

ATATA: ST ST 80 f S aTelt I1e< & diers 7 38 4
AT, Rt afe FEaw 4mm &t

afy &0 # AT AUF et A, FAHR W I 94 2 |

Fig 2 ® wef¥ia us &w araar st faadr &, gefara & aur #i¢
g 2|

Fig 2

BOX WITH HEMMED EDGE

FIN134982

gw-ubkar grer 7 2R (Double hemming by hand process)

SEAW T IS F A § A1 fAwAferad w1 FA AT S0

o fg 2R *=1 TS F@=
o g3 ayr {3 a2 (fold) % forg 2RmT sre=ter 3T |

fa efd, 3t a d' FT & & AWl S| qB UEHA ST F FoAaw
FA X ATF A Al 2| 3@ Al =T g aRget
f3FaT ST &, St AT AT SEATH, a5 gt €, S ¢
(Fig 1 & Fig 2)

Fig1

J

%

FIN134991
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fg T #=xa a9, qEEr a8 FA & N AqEEE T@Ar
=TRT | /S & IOF awaTE I /TS & FT H H0H T & TG
Trfeu |

=t &1 #31 w1 (Edge Stiffening)

Fig 2

%@

—)
%

FIN134992

IR ¢

T q16 & =T | T (Aeforfad &1 w3 a8

- foetd, oig e AT Ut F1 TNt FA gU O AR W uwe 2R A

HTTEHAT SIS T TART FIA G TATAT TS T T M % {org AA<re
sifara #Y |
fAeTE i #t aTEw STaT 99 we ¥ for # |

Fig 1 ® g9Ii& T SIga #14f a&] &t 360 T @ & sifera
E Y@t 9 & AT & TF & ST SR SR 10 & Hr 0%
DISTANCE TO

g sl
Fig 1
r BE MARKED
\ 1 1
MARKING TEMPLATE j

AfET S FT T FA gU AR A0 A F awg Fw AR
¥ sifth areat 9 gAE o g fFR aw sl (Fig 2)

APPROX. 10°

FIN1349A1

Fig 2

GUIDE LINE
MARK

SQUARE EDGE
STAKE

FIN1349A2

SQUARE EDGE STAKE

fore gu T &1 e ¥ 9 ¥ el & i w0 (Fig 4)

% o-0-8-8

A

FIN1349A4

T ¥ 9F AT AL & F G o ATHY & @S §T HH
Ft i Hrg

AT ST T 1 TS A AT & STeATan siche ot S Y |
3 BT STAAT A W T FIT S 0F F geAT § R F|
Fig 5 # o m& feogar At % sta &t sifea w1 |

Fig5

FIN1349A5

FAATHTY T TH T THS o IT I ifeha ¥ 7€ fFFam 7t 3@
oig & fAr & fae s (Fig 6)

FLAT PORTION

|

SETTING HAMMER

FIN1349A3

Fig 6

)

FIN1349A6

Iareq ua fafemior . feT (NSQF @ 5) = s 1.3.49 & wwifaa Regia
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Fig 1% STgATY ao-TTe & for &3 31w a1g & fefAfeT e
H §UTC 90T & 91g & #e |

(Fig 7) & go1f¥ & srgame fefafimr st & #med gu fmm &
FHA Y JF dF a8 90° & 7 &F |

Fig 7

FINISHING HAMMER
FLAT PORTION

k
5-5-0-9
{ © r

FLANGING

FIN1349A7
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Sareq da fafewior (Production & Manufacturing)

e (Fitter) - ong =gae

v 1.3.50 - 51 @ gwifia REia

aieed (Solders)

I @ T IS & A | o fAwAforfead F FA A B

* Hiee? Ft ARG FLAT
* Hiee? & TH T@TAT
* ATHA AT FIX Alee? F HHH T |

A UF SSAaTel 3% 9Tg & At Ales ¥ THHAT H ITAWT SHeit
gl

3@ o1g A faEer & Al @1 ave I fFEr SwEr 2|
AleeX # A, B4, fave (Ingot) B, T, a0, &7 #1e, I,
AT TS F T § GgAT fhar S 2|

=¥ & w1 (Types of solders)
A=Y a7 T & i 2|

_ e A

— FOIX Hieey

AW A (Soft solders) : Jamaw Atee fafae srgama &
fost @ AT F TAT™ B €| 3% 3% qATTHS (A i &
FIO JATIH HleeY FT AT & | AT qI@<A FT TAATH

45° C & 1= T F31X Alee™ & Teais 45° C & FUT gar & |
0§ T A A< AT A7 Aar @1 & gerd o, atar, i,
TEWAT, AT % AT & qAT A (WiET) J9r g e &
Aeeed & ford ITwT 6 o @) Al § At & faw
HATSAT AT ITh SATTATT H 9T 717 2

HATIH AleeT & T A {7 F1 &AW T39 T2t AT
2

Jarat (WARNING)

A | IF adl & (ol 98 qleed A FW § o forqd drar
BT € | 37 & SeY % g&ar & | 9= o &7 & ww a1 |
Fa1¥ A2 (Hard solders): 3 atar, fam, =7aY, staar, sfeaw

AT HERRE F °Tg T gid € X ST ST 9y anget
#t AT & forg gt € |

a1
wH. ST F THR e | FIAT
1 AT AT 50 50 T 4T q&T H ATIANT|
2 HEM AT 60 40 ofrer &S T qUT ATHTE & FWROT T A4,
3 HEM AT 70 30 A TF, FHE quT A g w1 & o vy g 2
4 HteT (Coarse) #ieeY 40 60 Fearigd e a1eY | Tg &id & |
5 sfa wE AlesT 66 K1 TSI fider, ATaT T AT § TG |
6 s gam 63 73 e AleeT & a7 |

TieeR e (Soldering flux)

IqAVA : 3 U & A A oA faforfaa wRF w A e

* TR e F FE F qaQTT

o AR F =399 *F U waevE qam

o WEATIH qAT STHEATLE TRl FT A< THSAT

o frfirr TR & e F AW aAr S STRET g |

Y 4T § ATATERT # GAT BIeA T TS 83qAF ATFASIIAS
g ATl € | AR F 0d 39 Alaarss wd # gemr Arfed |
0% forg, us wrEmafas aifies, R e F'd @ 98 e W™
s e Strar 21

e % & (Function of the fluxes):

1 Tk (AT e F ATFATES FT E2dT & | TE TETRT i
RETIRA

2 7€ #1F @ 9¥ A% AT H SAMT & qAT T AN
TR & & LT 2 |

183



3 7E fIuet @iy & T a9 & FH FId gd (9o TTed i
et = § a<ear & ae+ 9 ge™s adr 2|

M F =99 (Selection of flux): ek & == & o
forfea s Aeayf € :

—  Giee¥ H FEFET arTq=
— dreefRr ufskar
— ST ST AT gerd

faft=r s & 7o (Different types of fluxes): e &t
e @wfiga e o aFar €1 (1) swEfas a1 dawE
(Framefier) dam (2) sremafas ar swaes e |

FFET s AT a7 a9 & Gemfia sa @
qAT ATFATEE H WEANF T & IaH Hed gU g 2| F
AT # T ATl Ade T HY A & TF q@ L qAqT
FSAT T=T@T I07 Bl & dhlel T9dTd & a7 =A1ey |

T Mot wWEfE w7 § Ao g g1 3 Tew J9 Se
ATet T F FAS T T AN & qAT A AT AT HT F
TF F % fordt ade & a1g # g €| F Faq IT U7g g€ W
T o @ = 7ifs wie (abrassion) & qF # ATE &
form @ &t | & @ (lump), T8=T, 9 (%) a7 dXA & &9 |
g 2|

fafirr w1 & e (Different types of fulx)
(A) 3 9Wifa* e (inorganic flux)

1 gEggiFAie® ufre (Hydraulic acid) : #10¢es etEgifors
Tfie 9% SETE & S g F qeeh § o & ST g adt g
TS & 99 2 AT 3 AT I A0 & qry A sar
T 1 39 TTEAC SRS AANNE UHE & & # T (a1 v 2 |
ST ETEgY Fiteh uftre v & et st & at R aieEe

AT & A FAT & T § TIh (T & | (: T 7o 7o srqan
TfcamTESe TG & (ATl T 97g AR & oIy Fa & &9
# 9gH TR AT ST wHhaT | g FRATES TS W Fd 2 |

2 =% s@eEe (Zinc Cloride) : 5% & s & g&e &
grEgTRa ufire & e #¢ 5 Fivge a9 or 21 a8
BTEZIS 6 BiedT € 3NT A9 gage 9 a9d & a7 a8 TLH Star
g Y 39 TR 5% FiEe aqqr 2| S s & Tt
8w Ft & diFT & SE AT F ST S 21

o FATESt #t fhearg e F 1 ST 2 | Tom: TR T90
are, diaer oY o &Y =met & sed § &y Smar 21

3 yifeET FET AT ATE-IHis® (Ammonium
Cloride or Sal-Ammoniac) : 78 3 #%a faeearsT Terf
giaT & ST s= aier wier Y & SeT § G s 21
THH TSHET & & H 7T qTT & Fr Sk fobar s & | fefefr
AT § THH AHE U & €T § o Tgh b rar 2|

4 ®EERE UtE (Phosphoric acid) : T8 T&d: ®3ed &d
# FHaE & € H TH (HAT AT 2 | T8 FAeAF At
BIAT & | SEH WATMREH & ad+l § L@l JAT & F11% a8 9 Hf
FeH FAT 2 |

(B) smtfer e (Organic flux)

1 3= (Resin) : a8 U@ OT &7 9814 & ST IEA 90 & &7 &
T ST 81 T8 Hol T AN ITHE} el w°l | ferdar 21

e F1 s atar, fde, 9t S g fe aigen # Sed
% forw faram stTaT € | 57 &1 safaes At # +ff gae aga e
TN BT 2

2 <t (Tallow) : & STHERT &1 =&l T U €9 & | §qT AT
frferfaa areolt, Aice e | ITANT &1 qTet A & TFH (T AT
THTY & 3T & |

a1
AieeT HT AW TATEAT 4T TAITRI® TTAH it T feorofy
efatas FTRF & & JAT T
g fAfaeT-aisT AT AleeT AT
faer faee farfie I FTATE ek ITAT
ATA-AA =T
Fefm freee farfe EEll
GIEI faeee farfie I FTATI TTeleh ITeAT
EIGICIES
i BSE FTATI TTelsh ITAET
drar free farfRe e
e EEll IR el ITeTel
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HieeT F AT JTAT &g ZAE T FTTE Tew feoqofy
[GEX) faee farfRe NEC) FHMTRE TAF ITeAET
KL IR

AT -FETT HIERE ST NEC) FMTRE TS ATTHF
ELI ] feee AR

femr foreee farfRe o

fem-arar fareee farfRe

fea-dar free farfe

feT-ster

ST wiRfes st

atwe e (Soft soldering)

IR @ T IS F A | o fwaforfad &1 FA A 2w

* | FIegHAT THRAT TE FIAT

* Qe et & faaw #1 fagwaet #it samn

* TR T F ATTH=F TN FE AT

. T ¥ =@ F1 AT T@T™

* e # fae s #1 7ga gamn

o FAEOT & S sEeiE R 9 AT dteia @ew F sttt ® s |

e Aot gfFar 9 afRfera gtar &: 37% o 1 fsror 21 63/37 Alee¥ 183°C ¥ fUsretar & auw
[ S S — foraror #ioft & | dteaT 7 *qEaw TemE 2 | 4 fF Fig 2

& ggriaT =4 2|
— TET g9 diee FT T4 FAT|

Fig 2
— HieefAT SR F A FAT
TEMPERATURE °C c
350
- 3fd TEE FT T FAT AT TIFT FLAT P
. . > 300-- _____
— Fig 1 # 39I¥ & AAR FEEE T¢ TSI AT Hf
L |
fAqetar & @ 97 FAT z | 932
5 | [PLAS |
o . . 2001 2 I
— g & HAIUIS &7 ﬁ'T’f'ﬂB(ﬂ | 2 | | I I BB 183
L S N
: 3 ! ! I l Bl SOLIDUS
Fig 1 g g g gEEE
SOLDERING BIT 100+ 9I 9I 9| al 9|$| IS 15
<= ol ol ol o] opgli|o
TINNED FACE e 2] 2] 2 2022 SOLID
g1 EI & & g51E,8
SOLDER-LIQUID S8 8 8 3mB«R
SOLDER-PLASTIC o | | | | L : :
SOLDER- SOLID TINO 10 1620 30 40 50 606|36570 80 90  100%
LEAD100 90 1680 70 60 50 40J330 20 10 0% o
s
2
g
MELTING CHARACTERISTICS OF TIN-LEAD SOLDER z
BOILING FLUX SOLDER-SURFACE =
REDUCES OXDES |  MCREASES ArLovED
REACTION  SURFACE WETTED BY SOLDER =T a&r+ (Soldering Techniques): =T Fx7 &
BASE METAL <
5
3 fore faeferfaa et smawers 2|
THE SOFT SOLDERING PROCESS z
:

TR e F et Afw@eawr (Melting characteristics of ael St E
soft solders): fe @< Tice¥ 1 T&He® T, 63% feq aar - S & dFR FAT

Iareq ta fafemtor : fFeT (NSQF = 5) = s 1.3.50 - 51 & awita Reaia 185



— HieT H FIF HIAT

— Hlee¥d AT H FIAT AT qA HLAT
- afar fae & T FAr

- @ fae 1 JE0 @ F

— HIEIT & TvATd AFE HEAT|

- #raq &1 A

foe #1 =@ (Attitude of the bit): @ice<T smawa fae &t ot
ferfa & fora #ear =ifey & ot ST a9r gy, e #
TATE FT T |

fae & FE- FE FF TAT ST AL F AT F HT F Ales<
& Qe & weAT @mrew | (Fig 3)

HIeEY AT HT AHAATIES STANT, FEIEE T fag & 7o
@ fae & &@ | y9Tfad e 2|

i &7 YT & a1y foe & Jom # [Fud quT aie] & 9gu
YaTE & AT @d M1 Ay | HEd & &y Wy afq &
sfafaa e sfaemee & @eq % guw, fae &1 @97 F a9
IR AT qAT fS T #t awaasdr g g | (Fig 4)

@\ &1 e (Inspection of the seam) : w faemT &\
# faferfaa fasoard e+t =nfew |

Fig 3 -

SOLDER POCKETS / 2
CONTACT AREA HIGH ANGLE TACKING
SMALL
CONTACT AREA LOW ANGLE
LARGE SOLDERING DIRECT
JOINT
OPENING
COVERED /_ SOLDER POCKET

\ PENETRATION

ATTITUDE OF BIT

Fig4

SOLDERING IRON SOLDER

MOVEMENT
CONSTANT

FIN135014

MOVEMENT OF BIT

FIN135013

T AT § g off qRad Ties<e qT arq & /=7 &t [T
FEOT AT AT AT g8 AqS! T WA R g3 2|

Tferd HieeT TAT € & S dUF, SIS ¥ Alce¥ & JG7 & foIg
ares &, 4T fF Fig 3 § wefia 21

Alee¥ & WATaTelt aael & yaor fFar & |
HiceT UF AT (et afg & @19 @6 taqa & daw f&ar
q@Ar e |

T FY SFILT Al H Aiee T T (AT Iaeit I & q1 9
S F AT T Flee¥ T A1y |

AT & Ul F IF FA F fog 3w e s @ |
gTeriteh, &4 a1 art & forw iR ety s i e
ST @ | AF A GEr a¥e & AT AT A8 T F gy
SEY, f5e & A F3E wfaa JiT AT & S
& &t 3 AT Smar g |

AR AieeRT U4 g1 deeni &t et (Process of Soft soldering and Hard Soldering)

SEA T IS F A § AT fAwAferad w1 FA AT S

o ‘Feefar &t afnfa w2
o faftme TR i g afFa ae ww
o fafter w A TieeR Y IFE SIgIERT FATn

o faftm g A AR fae wame st s s TaE |

Aiee R vy : g1 =meet ¢ sted & forg fafse o=faat 21
Hiee T 370 & TF T

Aree T 78 ik € forad arg w1 awieEt o= e T arg
(AteeT) & SIS Tedt € | Atee¥ &7 g fawg ST St aeft sy
¥ gaw fag & W gar 2|

AieeY qargd At & faer #faa g fem #% 3ar 21

I STTel 9¥ Afee R TE et =iy o g waft vt & sred
T & AR SATET ASAGAT  SATILIHAT TSl 2 |

ATee AT &7 FITHTOT Al TSR AT TS AT & ®T §
gar 21

forar wfsbem & et & sirew # fo de- it 420°C we zfaq &t
2- &1 TANT AT S1aT €, 38 |19 diee (7 Fel [T 2|
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fSora oo & aveT, 5, Ffeaw i JTE Sie T Alee Xl &1 T
o STTaT @ 1Y St 600°C % FUX afad 8ld & S| &1 dlee T
Fed 2

R 40 AT AT |

T & forg sy fheere oy ST atar o o & fso
Ty 2t & | Rreaw afSiT ar Ry AteefRr a wiwar & frad
e, atar, aist, fiaer Y 7SI arge Arer A g w6 ST
ST 2

R e argert § =tay, atar A frw &1 fysror gtar 21

e & @\ o 3= T "gew (Factors considered while soldering)

I @ T IS & A | o FwAforfead FF FA A B

o Sta e & forg fes &1 sgaes wA
* AT & AT TEE & Aged Ht @ w |

AT, AieeT & AT ¥ &Tg RN & e & fafyr 8, srafa
FrEdt oTg FT TeAATE ST 2 |

AT T & 77 Aot ot # quf #r =
1 oTg # &TF Sl A1yl

2 @& AiefAr gfad &1 Iwr e ST anfee o 39
s=s1 ferfa # =iar = e |

3 e Ales¥ aUT e AT Al T HIEH HT F4 6T ST
=Tfeu|

4 3fa AT FT AT TGFT FAT AR | AfE T 3 Rafe
F AATIAT FL AT, AT =BT @Y A T F FHhel & |

awa "eea (Successful soldering)

q&TE (Cleanliness): Atee¥ T off €Y, A1 AT ATRITES T
T FdE T ARl ek | HrEar AR w3 are AfF I 56
v farg At IUe F¥d | Al g1g A & A 39 A ASF
(cleaner) & aT% #X | afd a& &1l Tt & g8 9&Y € ar
ATIYF FIS T ATHATEE &l €<, TIUT AAE & THHA d% 39
are ¥ |

TAFIE G, 8 arar, FF W AFaEs § Fie (Tq) G s
T &, aa ft 5 &7 I8 29 & ghd | T@ ATHFATES HB
faefl off oo STTa & g o FT © |

IqAV : 3 U & A A oA faforfaa wRF F A e

* AHAAT AR F oI dha 1 e FAT |

AEAT Aiee AT % forg == (Hints for successful soldering)
AT F Tle T AT TEATEAT F A & (o7 TR Fad L&
& =99 gfeaq =Ry

|ET T F1 G&H, AL & 997 (L) 381 A (steel wool)
TEl, AT THL F9S % A1y A fHAr S =Ry

oA st F forg 7 giafeaa w3 fF dieey & o ard g
o a1y e w7 7 fhe €1

AifeeTT M® Faa IT dqsl T¢ F=A1 (swab) a1 F9 FT
AT A11eT F a¥ e At Sgad weAr vl

AteeY i S At gwel & feaw & WA F forg At &
g%e |

AT JTAA & 1fa =1 o it g2 vt it e i o
ATC AT FAF & AT A€ AHAA @ g¢ UF B9 # TS |

S TS RAT ATIRA ToAd d¥e & THST & ar, Al AL
% T, Hiee¥ T ST aTel & % Fael Tk WRT &1 &9 F3i,

T8 S & gUT (skimming) F&T AT & a7 g6 TR &
e FASIY NI

AT Fiee F AT & AT & A9 qum 17 F Aeveaw @ |
FE & T Al A H S-6R 77 | I8 gHfwad
FXd gU o aiee 3fa =7 & fiee w1 €, %t 6T € U Had
T

AT A Ff I T T fmT o1 gae e § @9t
oA qur " gael # AleeY F |

A= HI Had fUoe T a1 Y gt T&f atar 2|
IR AT & FEEE F g1g & aATT &, AleeT e & AT

s SireaT & RIATARa g 91ty | 7% #ieefRT # a7 97 (step)
ST dEe aTel I e J9T 16 Y@ 9 A9 R e 2|

A AT AR St agd BTel &7, F FL I HiSATE et 2 |

AAITF =T & ST A A T of 1% a8 STeeiol 19 edr
& T°T GALATS BT 2 |

Iareq ta fafemtor : fFeT (NSQF ®¥ 5) = s 1.3.50 - 51 & awita Reaia 187



wfén ar @We #@eeew (Sweathing or sweat soldering)

SEAW 3 UG F oA § o fwAforta w1 FA AT S

o @feT ghkar are w34 |

wfew a1 we AT g8 wikar & o &b a1 sifes adet &
=T & 91 Atee 7 fR@d Y UF F FU gAY dae H
e faar ST 21

@fér & LT A arelt @ag # T FeAs FAT AT &1 R
TF & U ford faar Strar & qur us ary v G sar &
FXA THT Aiee¥ foraer ST & o stfdemaT #ag &t Jied &
forg yame & 1

AieeY fFam stz (Soldered joint)

wfér wfear &1 7vwa &1 # 5y aar © oo afera
HdE F U1 H @< & @19 @A a1 91 2, i 46w (Patch)
Fed & | T8 THHAT T &7 2T quT go 3 F R # g
F forg o s B 2|

Iga © T 9IS F A # AT FAwAforfad wf FA A 2

o Tiee? R 7T SiEl # SER S|
o TE ST fTomEa # foU e 9 @ AR A g4qrE |

Tiee? R ™ Siet & ' (Types of soldered joints):
TG 4T TEH F Al@ ATST & T UH A1 ST ATam 2 |
s ferfaat & =t & 9w g 7t el & g ser
SAT € a9 {6 e # weiga qur REE A aww F oy
Atee faT Fig 1 & Aieex f3Fam wam &v siiw gorts & 2|

Fig 2 & AteeY &1 g Hiaq qora &y 2|
Fig 1
,%}
% PN
~—~

JOGGLED LAP OR SUNK LAP

4
i
ABUTTING LAP )
%)

TEE

CORNER LAP

SOLDERED LAPPED SEAMS

L /A ?=) |

2 3

T 1
GROOVED OR LOCK SEAM

PANED-DOWN JOINTS

—9 i

CORNER

FIN135021

Fig 2

KNOCKED-UP JOINT

FIN135022

SOLDERED FOLDED SEAMS

AT Y ®iST T THN & WG 9] e Aqier Ateef{ar
AT & forg Suges & ot fF & qurier e |
LT HeST AT AT & Al H THTAA HLAT & AT FreTaAT(aT
AT T ST H Had & Gol WA H HA Far 2 |

Fig 3 # Mo T & RN X AleeX g T4 e qoret T
gl

Fig 3

SN
(L7277 \\\\\\\\\\\

NNNNNNNN
ANANNNNN

7\
7/

7277727 77777) <SS D
LS \\\m

SLEEVE

SOLDERED JOINTS ON ROUND SHAPED PARTS

FIN135023

TEr s fewEw (Correct joint design): tfaeme aae &
T FAEY g1 S iy & AT SAted 1 & & & oy
arest & | HfIrwT B gy Se 9 wfoa dteeY & et & o
AT #T g das W g7 T ares 2|

foear afsmr ar AR & o ITga s fowiea gera:
TI=T % TH a7 T o forg &+t &, ox gea: fviw
T 2 |

frforfaa fafaet &1 staeies #3a gu stftsaw aware ar
T ST AFAT B

- Sfua e feor &1 v e ST IRy | qed a1g
¢ @A A AT =AMy |

- Wi A FAa sAT wiey | Fwe e aqs, aw
HTRT TaTE H Wew FAT @ qAT At & 0.05 FAT
0.13mm & &= ITART FXAT AR

— #leeY F T F g A€ B AT €T § HI6 FHLAT A1 |
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AT F AISTE AW HeF oTg #1 Arers & 2 & 10 I Fig4
Y SIAT & | STEHTT HieE & fRrfd § A9 &1 q1Est 9aqet —
Tt 9T ATenRe et &1 —

— FREE H AT & qERT AT Srar =ifev | gt SgwaT
WUT aar H—ﬂﬁ—q’ "R E a; i a; %-q Trﬁ- Eﬁ- GAP AND LAP ALI?(/)AVTIA:N-gSE-S-IZ:(BnIr?nSOLDERED LAP JOINT
THAT AT 2 |

AT 91 AS, FA0 a9 q9r q€ & gy, Fig 4 @ swrid ™ .
WWWW%WW%| GAP=.‘(}TO.13mm

LAP AND GAP ALLOWANCES FOR SOLDERED SUNK LAP JOINT
forcaT dieeT, AT SISl & affree &1 ToTfad #¥dr & q9T of:
EEERAEPREIEISE R i colaliciaci g

LAP =2 TO 10 x METAL THICKNESS

LAP=2TO10xT =

FIN135024

fmwstt e (Dipping Solution)
IqAV : 3 U & A« A oA faforfaa wRF w A e

o fersstt ate ®1 ST q|r

o frslt oiw & g SamT |

IE FEAES T AW & 9 qiar 6 & qles? dfid Fadl & 3 FIMRF T Hi Al FARIES AT T FAES H
ATFATEE F qAT & o7 ITART F 7T 2 | S & framefier dues &t ave fem gul

A% Aot oes & FHT Tkl HT I UF AT q9T el & A€ 9T &7 ey
Y S N — HATINT ST & 116 qiet &1 AT H Gaq A8l BT A1 |

2 S F T ST FINES H e |

Aiee T # gean & g@a™ (Safety Precautions in soldering)

IqA : 3 UB & A A o et wRF w A e
o e TR/ FHEATAT A 9= ® 7 Ao FA R’ AT F q@ AT F AGATAT FAT

AT FXA THT T FF A qTel GLaw & qF 3T | 4 w3 Few ae gu & e & oy ateew
1 ST TfEt #t Atee} A aur wa § a9 & o SIS Y AT K Hewiew b 7 £ 1
T T BT | 5 A% & oy o & ITANT Fed a0 LT F9H T8 |
2 §EH & a9 F Y STANT & T A AT AT & 6 % F A adTd g9, #e9 I # 9 B d-Y ST |
ST F AT Jr o | 7 Ff oft o o T S
3 ﬁ%mﬁ%m%mmaﬁaﬁaﬁmﬁ 8 Wt SR e A S 2
a1 FiH T8 TeLar g ¢ |

et % v @Y auiA (Fluxes types and description)

IqA : 3 AB & A A o et wRF w A e
o IMAF HT A WL FLh IqA% THTH TATHAT
o TTAHT % THTT AAT ITh WISTRA FHT T FHIAT |

TR UF ST (F¥ear & foraew aren) wafas freor @ Saifed WA T FT ST AT T9T 39 THR deed TAqTaA"T
St AfeeT & qF q9T A1E H AT AT & AT deed & qe qfgw A aAmar A
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v % ™ (The fuctions of flux): stiwaT=el & I
FAT AYFEAT TAT A AAAIAT F1 AHAT AT dee [OIAT |
wHEE 4qT W T ¢ |

AR, TIF 9Tq & TAT8 A SAIST A ATelt gt & Aehe d9h
H AT T FEET 3 € |

AtaTESl ® g quT faefi #37 aur deea & forw a1g &t
TR AT A SREAT § AIE FIA A FARH THE FEF § €7
# FF A 2

TAH, 9, qTIST qUT 89 & ©q A IUAH B 2|

et % AguanT 1 fafr Fig 1 & gwidy 7€ &)

Fig 1
PASTE, POWDER,

BLOW PIPE OR LIQUID FORM

FLUX
ADHERES
TO HOT ROD

| HEAT AND DIP

BRUSH

FILLER
ROD

FLUX LIQUID
OR PASTE FORM

FLUX

SPRINKLE - POUR

FIN135031

METHOD OF APPLICATION

Tl ®1 WSRO (Storing of fluxes): T, A9 F w7 |
%% &% U € @l IF Afd q°r T & @it qug " @E
T=T | (Fig 2)

TaE (%), o & gaa i did a8 #<, fava: Ja T
q7 & oy e & at| (Fig 2)

T ATRAT-UEH el ST &7 Sfiafs I=amdes  Araw
(envelop) Ft &ror #ear & | e off sritmerior frfaat & Ters
FT ITANT FEAT ATARF ST S| do=A & I IJTANT AT
e, dee faefa (weld-ment) &7 T Faer TR & T
FAT &, A T At oY FATET & S FIL AT & TAT qF doe
&1 F STAT B A7 & | o= T0F &1 HaATT TeA® & STaure i
ATE & a7 AT |

TMe® a9y &t g1 (Removal of flux residues): deea
AT AT IO B & TEEI AF b SAFUA F G AAET

Fig 2

DIPPING THE HOT ROD IN
THE TIN OF FLUX MAY RUIN
THE WHOLE CONTENTS

USE A CLEAN
RECEPTACLE INTO WHICH
THE ROD MAY BE DIPPED

MOLTEN WAX IN THIS
RECESS SEALS CONTENTS
FOR LONG PERIODS

REPLACE THE LID
IMMEDIATELY AFTER USE k

METHOD OF STORING FLUX

FIN135032

AT & | Mo AWd: WEts w9 & fGhanfie e g1 o
afe TeE F wEeW F IFA T & g A A A, TEE
FIUT qA 91 7T UHT de § HEATLI & T ¢ |

TFAFT % AU F g F oI T wFha T 7F 7 @

TeHiteew aar gegHitraw gertar (Alluminium and
alluminium alloy) - 3=« % T¥=Tq foraw sftw &¥a &, TS
T T TAT TN G TS A¥E § ATF F< | I W & av
arsfe s % 5 wfawra % wier § ofroar & ga | gEm # fog
TH I § I 910 | G O S, 99 3F, F do HEAT & aqul
AT &t T S & @ f&afer dwa T & ar, argfew qor
ETEEITATR 3T & Tl FT ITANT H2 | TAF 5.0 oy Ter &
Tefe ot %1 400 ml (Rfire =er 1.42) # fema | &%
qeET ETEgRAl R 3t (40 sfewra smw=f) 33 ml #t fierm |
FAL & ATT T ITAT AT et 10 FAeet & Trers % srawri i
HTA: 07 &7 & T 9T | §60% T4 et & g, T qA
fAeTRa (Etched) Ade Ia= ERiT | §9 ITATX HT ITeH Hd
TT AR & 3T o & =Y a¥e & 9% aar {6 ™ 5 &
Hfow &7 & 919 | T I § AW F 0T AT e 7 ATE
TR ST AMRY TAT 3HS TR @& AT (Staining)
BT | TH ST & 30 goATg & J991q WEN & gamT /e | 56
ITAR & ITANT A 9T I AEa9F BT & fa amiex
TG & FEATH T qAT A % el Bl aFAT ©F & TG HAIH
*a | 9 |

ATRER s (Magnesium alloy) - Ster # €W % 9991
STSAT & HIAF FACT § 41T | A HIHS & 1 SAFIAT Al
ST &1

—  qiaT a4t fiaw (Copper and brass) - Iaerd I+t # eiw
F U A F AT FE| ST AW BT FAA GIgAA B
g ¥ gewdar & forg 2 wfvwra asfes a1 aergfid st
F aLFar & AT €| IFqF T TH A F 9 |
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— W ' (Stainless Steel) - Saed gu 5 gfawrd #1iees
FIST o § ITATRA < | T T4 T A & {qaweTa:
A ATIAAT % BTESIFAN L TFA qAT ST & = Bl [F9r@
# d¥E I F, 3AH I dgawr (Restrainer) &
T A & 0.2 TfAoad & arg AR(eH 07 & FA A=A
& 5 ufder &t fem |

— goaT @ter (Cast iron) - sEwt # FfHT a9 ar A F
I F GLAAT & ST ST Tl 2

— faeaw 9= (Silver brazing) - T ST § I weH
#rEd g (Soaking) e & STa9dl Hf d¥adT & g1 AT
AT ¢ | TS T AT & F9 & ATE F2 | HfoA rfeat §
FrEve & 2 & 5 fidel & forg 5 & 10 wiawa aergRs
I F T |’ T w1fRT| 5@ a1g T S & i
AT & F97 & A% 1|

AT # 9w ew auT Wl & gw e (Types of spelters and fluxes used in brazing)

I @ T UG & A | o fAwAforfead FF FA A B

o AAT A TIH MAF qAT WAL & THR QT
s WRY H TLTIAT qAT ITHT T@AH a0 |

AT agd: At & AWM € dfdd I8 Aiced & e
fer ASTgA S AT €| T Sa¥ FIX WO 98T HT T
g, o amaiRe 9 & el Fd € F A a9 § I, 9
ATT 9 A ST ST aTet AT o TTelAis & A= o €| 59
THA B TART gAT WO 9STd & & an # fawfoa e s
FEHAT | ATET AT 07 q4r Tt e fovsror | s &t o
sa faferr fasror 8, dfdw e arget & dom & forg, dae
(TaT @A STEr), FH-FA 20% dF T F gErd: IunT
ST €1 600 & 850°C & TaHTH T ATl T fosor (T

TAT ATET, TSI, ATET AAT &) AT S AT i o1g &
3o & fore Suged & | & v aRew A9gd a9 Sg 3d 2
@Y, AR B AT & ATA TR0 a9 Jd 8 | 9o
& T FAAT 1 ge qdT R & A FIA F g TS H
=1 & wie &7 =]

e qAT TeAte et & forg stferwior quT Arem=E: =T R
ATAT FAFT & T (FEW) | 517 & fohaT & JR 98 ST
TTAT & AT ITALIT & THTT & AT & |

W HT FAAA qAqT TAATH
. " [T FT TLTIOT T % ST % Y % AR IYT
TH BIG 1Y

1 e + AT 60 40 TEl 850°C TATET FEY q9T e
fors TG T¢ BT AT
AT
[Scory

2 - FEY - A gy 80 20 GEl 600°C #rd fidqer =mew

3 - T - frae 30 70 CE 400°C ECEIR IGERCIEES

4 TSl diee¥ ot 10 10 80% 350°C Ig @l STHIOT & afemr

& forg e gtar 21

W g1 aie % argw w1 freaw st (Silver brazing of copper pipes by gas)

I @ T IS & A | o fAwAferfead F FA A B

o Rrew afiwT =t gwET
o R ARmT % Rt ST ®&t gaET |

fieaw 3w (Silver brazing) (Fig 1)
FH araAT ® afonr fafer
I A & ofY ST AT @ S ey AieeR, @ el

ZHHT ATTHT ¥57 600°C & 850°C % &iar € |

foreae afSnT fhee e & ot &t & S e i feaw 7o s,
Fefi v fafere & ey v eidr 2 |

Iareq ta fafemtor : fFeT (NSQF =¥ 5) = s 1.3.50 - 51 & awita Reaia 191



Fig 1

0

/— BRASS

SILVER BRAZING ROD

SMALL SIZE
HEATING FLAME
JOINT PASTED
WITH FLAME

/— COPPER

N

Fig 2 THIN COPPER WIRE

SILVER BRAZING JOINTS
THIN COPPER LUG

THIN COPPER SHEET

THIN BRASS
SHEET

FIN135042

SILVER BRAZING JOINT

TN HATEE ool i SforT - Wk e, FAferT Fex i o g
39w | (Fig 3)

FIN135041

SILVER BRAZING METHOD

FiaT &1 AT 40 & 60%.

I9=iT (Applications)

7% W ATIAT SAfonT firer g faeaferfaa Sforg Sage & = farga
ATARAT &1 ATIRHAT AT fAgd WETt § avider g1 | (Fig 2)
STIST HATAT AT TR JTHI (BT &) |

FH ATTHH ATAT TAAT T ATAT AT AL AT o7 ATTRIHAT
& HaTeA Ht srderaeT ¥ |

wer, atar, faer, &, et forer i fker =iy &7 frer amgett
# qAelt AEY AT AqEF Ared F forw e srar & |

=it «= (Blow lamp)

Fig 3

SILVER BRAZING
TOOL TIP

FIN135043

forfarfaere g =i ST (SATET) a9 % FTH | iEe STl
ST StfoReT # o1 e € g9 Fad 7 aTTH Y 6
(deposition) 3T T AT IR T ATIIHAT ElAT & | SHH i
g # 30 vefa § @R e quf waw ¢ |

SEA T IS F A § AT fAwAferad w1 FA AT S

o T A F TAATHF ALTIT TATAT
o ST A F WHAT HT TEATHAT
o S A F TATAT HT IO HIAT |

=t @ (Fig 1) ® fadt &1 dr &7 g smar & e 9w 9=
# T g Al § [oRAT @ A A a9 ar ¢ | g & aw
FY AT AT Tt g8 ofe & fAaerdt & i< ga1 & g1 1t € 3%
S I TF AT | & G AT AT & T8 U T At § 95T
ST &

Fig 1

BURNER HOUSING

SUPPORT BRACKET

PRIMING TROUGH

FILLER CAP

PRESSURE
RELEASE VALVE

BLOW LAMP

FIN135051

e 3 s f¥e ot Tt I Tt @ i frdt sraer W Sear
TEdT €| Feit & JTe¥ F At w1 T & Al faT = it
gl

T BT eI ITHT & et wInT die e & =T F ' 9
H glar ¢ g e &7 dieefRar edt & staar 39 swnn & o
ST =T € | Fig 1 ® =t o & fafsrer s qofer & 2|
Ia¥ T fraer &1 3 giar €, (gl & dar 9= F forg v @nfr
Tedt 2 | UF g7 ST ATl aTed 3T WHT § &9 YT & e
wfrea ON/OFF faam st € e &t e faef=ror wear |
AW S areit Aty gidt & fred s ffRe wr smar @
T AT AT & STATAT SIAT & | T AloTel it A< giar & forew
fogt &7 d« &7 WO YO A% T UF TG At A qo |

o & quia STET UF "eRT 3 At & u¥ gy R e
SraT @ o 9w A |iw & w@r S 2|

TF T AT & S 3% § W AT &7 dd 9% g9 grerar 2|
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ratenl agm g Wit (Portable hand forge with blower)

IqAV : 3 U & A A oA faforfaa wRF w A e
o T WET FT TAAT TATT

o T WET  TAATHS AT ST

o T WE § WY FUF FT AW q@qT

& wgt (Hard forge): a1 ST dies R fae &t ed &
& forg frrm S 2

7 g XA el ST FIVH & FAT Sl & | T T& TATHIT St
2| Sa¥ & diwAlr ol edl & Sed gar & 57 a5 |

= ao # B9 aTelt wie gl & Sred e g8 doee #t gerdr o
T |

YT HT W WS AT 21 & 947 2tar & | g ax fdy ofe Y &
AT TAT F1 T@H S § U e & fouw e wmar @1
(Fig1)

ST STTTe o foT s 6 ST AT=ahier &1aT & ST @ orohel
T FAT gar 2 |

Ire ua fafemtor : ffew (NSQF ®® 5) = srwrm 1.3.50 - 51 & awifa R

Fig 1

HAND FORGE

FIN135052
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Sareq ua fafemior (Production & Manufacturing)

%ex (Fitter) - ong =gs=

s 1.3.52 - 55 @ mwitta R=ia

Rae siw Rafdn (Rivets and riveting)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S

o gfeafia Rfae

» Rfae w1 avi=

o 39 HTw 1 W ot AT W F y=i g @
o faftmr g & Rae v s7% w= #:30 |

3t T AfEF g T H G T & SAred & forg RaT v

TEAAT fHAT AT | &7 FeX Frat # Rt &7 w2 fforfa

% fore o S @ -

- afe afwT I T8 E |

- gfe afT & FROT IqT FHT & FLAATHS TRAAT S A
et 8t |

- Ffe afesT & FROr Ieaw faewor Fit sraEr & T8 g7 A
ST AT |

fae & fafafest (Specification)

Ree it faferfeeat Saat avas, getel, argst qur I8 o & ST

g & ATt |

Rae (Rivet)

star f& Fig 1 & feama & fafve e & Raeeid & | arg

TEX FET 7 gE@d: W9 i Rae, wewee s R qar g

TaforT (bevel) 3fd arer Rae s far s € |

Fig 1

HEAD

BODY
o

TAIL

SNAP HEAD COUNTERSUNK OVAL COUNTER SUNK

1\ aa D)

~

FIN135211

MUSHROOM HEAD PAN HEAD FLAT HEAD

194

vetf (Material) : Rae % forg s fav st et wamef gg 3o,
atar, fieft fiaer, sregfafes o 9% o € |

9k A owTs gy Rae &t awrg L 9efiE (indicate) #t STt
g |

f¥ae & wnr (Parts of the rivet) (Fig 1)

Fig 1

\< SHAPE OF HEAD

LENGTH

DIAMETER

SPECIFICATION OF A RIVET

FIN135221

ot &1 A (Shape of heads)

Rae fFu 9 are & @ve & g9ifad s & aga Rae
o T SATHT FAT AT |

=@ (Diameter)
Fifed @ & AT 9 AT HT Fa7 {641 Sar & |
@w=E (Length)

Raed g s arelt sragat &t Aiers & AT AR A 99_
T ST @ |

= da sa=iT (Types and uses)
@9 ¥ (Snap head) (Fig 2)

IE qEE A(UF TANT AT AW aTAT T & TAT A€ g AAGA
SIS & FIAT © |

%9 3w (Pan head) (Fig 3)

TEHT AT q_l (AT SAT & el Aorgdl ef e =i
A & AF AR AEAAF FEAT A



Fig 2

FIN135222

SNAP HEAD RIVET

F=I¥® MY (Countersunk head) (Fig 5)

e Fel TEHT (a1 Sar & St e sy &1 98 98f e
STTaT &t |

Fig 3

Fig 5

FIN135225

COUNTERSHANK HEAD RIVET

FIN135223

PAN HEAD RIVET

TFHE 9 (Conical head) ( Fig 4)

T T Sooh GATSIT AT & [T T f3haT STTaT & S/t 81y
& AT =T Y aeq = stmar et |

@ R3e (Bifurcated revert) (Fig 6)
Fig 6 # ofit &1 sy wefita famm wmam & @ fawrfoma wmr

HT T &b Ioli-Te @ie, T @Tfeh A1fe & sitew & forg
frar strar € |

Fig 4

CONICAL HEAD RIVET

Fig 6

BIFURCATED HEAD RIVET

FIN135226

FIN135224

Rfae sage (Riveted Joint)

IR @ T IS F A | o fwaforfad &1 FA A 2

. Rfafem = ot ww=
« R & s
. Refle T 9 T WRREE F AW FqE

. Hia Few & FE A IR fFY 9 T b =R & Ragw #1 am qamn
. Rt g & oo smm oA a e st g aes wen

o Ifufen gfwar 1 7@ 3T

Rfafeéw (Riveting) : R & gy 3t av a1 & wfes st
FY STl & a9 & fafyr & & uw 7 & a1g & Ree w1 3w
FEF & oI @eY gtar & S9 & 90T #1 uF are et 9 q9war
=

IeET (Uses) : Rete &1 ITART o1 & 910 31X <iel &t
fRmfor w0 it siew & o e stmar €1 S & o, sew
faamf, @, aeaaTars & w9 | T Sar 21

Rfae =1 7%= (Types of rivets):
ferde Rfae

Fie o8 Rfae

73S &3 Rfae

Fi3ex 7% o Rfae

v Rfae & uF 88 oY aemraTe aret gt 2 |

3z ®1 Az (Sizes of rivets) : Rfaew &1 amEs 9% & =9
A wag & fauiRa o smar 1

fRfae =1 @zw (Selection of rivet size) : Rfae & =ma =it
TOET F GA D= (21/2 to 3) xT & 3T &¥F fobar sirar 21
T &7 ot & Fof AieTs

Iarew dq fafemior : ffew (NSQF @7 5) = 3™ 1.3.52 - 55 & gt frgia 195



At gazw (Lapping allowance) : sfax sfie #ea ¢
7 & fmfofad g3 #T ST #3 fFar sar & & % Rfae
% ST HT A AT & +9aelt e 9% e Ft 7ers # 2 AT |

fr wemzw (Pitch allowance) : &= a7 s s Rfae &
T + 3 & AlerE 1 9%

3 & awETs g e S 2 |

@ (Length) - L= T+D &= &t STl &

T ofte 3 witerg

D Rfae #t =&

stftrea fomiw i Raew derst s ffde e smar €1
sfte & @rers 14, 16, 18,20,22,25

Rae &1 =& 22, 24,26, 27, 28, 30

& (Sketch)

1.25” ¥ TF Hrem A2 G AW M F AEE, e
T F qar Ay | R B Ragew & wewan & uw
JHT el TATT JHT Tohel TF ATZA HT ASA a4 TH
M AT M TR A RN TF AT F ST
o T )

Rfae ztw @rEwr st w=f= @ (Rivet hole size and
clearance) : Rfae  v% =mq &t gorwn # vk Rfae & arer
TSI AT AT & Bler &1 2| Rfde o = #i gor & 3t
Rfafdm & ford 0.2 & 0.3 mm siw o Rfafén &F g &
fordr S=x amoA & o 0.5 to 1.5mm d% a7 T&T ST &

FE Fe A Rt
ge1 Rfafer
i Rfafar fafr
Rfee aifma

2345-6
8101215151040

=g (MM)

fRaet #1 sgue (Rivets proportions)

Zrere (DA)
0.2+ + 0.2 +0.5-0.2+0.5-0.2
0.2++0.2

qrfeeer = 1.5 to 2.0 mm <t & a1

B A
223.24.2
85111316.5
5.36.3

ffae &t @t (Annealing of rivet) : Rfaféw sifewax
A AT § fFar omar & 99 Rfae = & #71 gar 2
Rfaed X fawear #t T & forw o e &t #%7 &
forg Rfae &1 v G aaae § fFar smar €1 Rfaew
# 650° C & 700°C & aTa# # T fahar oirear €1 3% -
#i¥ 337 & faar s & | " M.S Rfdew wew & aam
w7 & T g 2|

ugfufiam & Rfvew &1 swwma fomr wafewr & e s €1
I=1 wifts ugfufem vemae Rfdea 3o #t 480°C =¥ 500°C
T | ST FY TH AT A1ar €1 Afermaw gefaed weAd #;
ST Rfvew & 7 & forg fan smar #1

Rfafew # fafr (Method of riveting) : Rfafer g & =
wIfe & &7 oy 8 | Sterfe g & Rfafdr ag o arer o9 g9
v Rfae @< & qemar & B s 21

ffae @ (Rivet set) : Tt F7 sFR & FT ITANT T
ST 3fie e Rfee # s ary femsy & o e stmar €1
A13E § ATICYS TATRH &l A8 AlgAT ATy |

F7 &Y &1 ITIRT Rfde g aam F fog fmr smar € 94 ™=
de ¥ Rfae & =a &t ga=n § JieT a7 gl [ e |

Rfdew # gt (Spacing of rivets) : f&ft it Rfae F &= %
fore arg & fe & g ST wewt | F=+ & forg Rfae #t at
FEX A H & & FHF ST 91ed |

stfpan g ofie 24 @97 & 9fUF Aters g ARy | s
qF AT

SEA T IS F A § AT fAwAferad w1 FA AT S
o faftrr =t & RAa & oo B qesn &t 7| w3
* TITH[ATE T AETE & ATAR AT A 1 T8 FIAT

o faftre = A RAT qur e aEet F o o gyt R s i o w34T |

A =t 9w #9 & fou 3o &= #1 ass
SIS AW ATl Wl /AEd 1 Aferg & gad & Rae &7 27|

e [ AR & Aterg aar & § @R F aga Rae &t
CEIEY
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fRae @ur o7 #1 @Ew (The size of the rivet and hole):
fsa o o atet fog amge, STt gy Ree & =ma & sgar
gar 2

UF 3| 9T & =9 &1 sd &9 & g Iuir g arer
T g7 2|

A A =T

& erfersaw = = 2T

STANT AT aRdAfa® A, aRdfds A8 a&0r q9r qar ferfq
= v Fam|

oz A &, Rae & aramw 1w & F9 Afvs @ a1ey|
(FFe 1)

aw st & ot Raet, & ot &1 staw stfsiferm it gamn
H 1t sfawre snm | (39 1)

e 1
st & fog foat &1 =
Rfae &1 7w =ma 2 3 4 5 6 8 10 12 15 15-40
st @1 =e 22 32 42 53 63 85 11 18 165  awHA™ IW & B
FT AT qdT &
1.5 2.0 mm
faet %t @=E (Length of rivets) : Raet &t awag, siw &t D = Rae &1 =
e gl g1 gg Rae ot 9 arell <iet & #ers qur Rae Y - p——
T & THR F AFAT TRAtad s | (Fig 1 4w 2) !
frae arfoweor (Rivet interference): Raea # sfiid s=m &
Fig 1 D, fore erafara avats it Rae afaswor #=q 2|
SHANK—EI] et 9 &A% forg (Fig 3) &fasr X, = T fear strar
s o 2
CLENCHHEAD—I/_ N 1o
Y 01 g i Fig 3 d_
N\ NN\
’/’“\\‘ =
RIVET HEAD i / | /j -
Fig 2 x=dx(1.3-1.6)

FLAT SURFACE

FIN135232

FRATAT & AT JTIRC B ATelr g, &9 e i awg
g,

L=T+15D,

Frge fF fid Rde A a@g s L=T+0.6D

L = 9% &Y awrs

T = ITANT g5 ©el 1 T&AT F Fof AT

st x = Rae #1 afawor ()

d = Rae &1 == ()

o 919 Piled et &t Fot wiers T mm & ar, e g a9 &
forg Rae & @ (L mm) fremgam enf
L=T+d(1.3~1.6)

quad 3y awTa a8 (Fig 4) Rae &t =g (L mm) Fr= &
T AT BN

Fig 4 d
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L'="T+d (0.8~1.2)

9 e A1 & forg fae = qun awarg &1 3If¥a o= [ &t
ar, afsfera ATt % e a9 aresr & |1 A &1 =999 |

Radz sitg (Types of Riveted Joints)

IgA © W S F A # A fAwAfcrfad & F A 2
o fafirer wee % Rade siet # @

o i s & Race Siet & @ &t gan

o 3= AT qun Rer-aa faftn & $ie #1 saw @w s

AEATHF ad7 dfaea & # fafvsr s & REde wie
FAT AT 2

AT ITANT B a7t oIS & -
— UFd REds av e

- e Rz aw e

~ TFA e € A

- Ewcaeel

e ade @ sig (Single riveted lap joint): € a¥eaw
TAT T8 AT T S FTT SIS H THE | I8 S,
HIET TAT TAAT el ST Hl ASH & (o7 JTANT & | FAH IS0
ST ATelt Wi fav X stfaemae gidt & U A (J=Ts) & 7
& Raet 1 uwer dfE St 21 (Fig 1)

Fig 1

FIN135241

f& fade @w ST (Double riveted lap joint): 3@ YT &
S & Raet & a7 dfeaar enfr| Raer & o d9fkat &
Fafer w3 & forg srfqeme qafa aer &t 21 (Fig 2)

f& Rade (Rm-str @w siw) (Zigzag lap joint): 7® U&
AT A€ § AfF ARG TIW AT 2| RS Av ar @Eaw
AT § A7 e w9 § B gidt 2| Rae e & 9w
&7 F A9 Raed F=a 2| Rae & R =1 &
forr-3rT Raes =3 21 (Fig 3)

Fig 2

FIN135242

Fig 3

FIN135243

THd @ T2 AT : T2 &fer 3u fRrfa & o edt & sef @@
qehl % Hel w1 AT gy stear gar g1 (Fig 4)

Fig 4

FIN135244
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qEH & B H TH A THSA & (o7 G1g H TF §IF TS
ST gar & | & ®¥a (Strap) ©ie F&d 2|

T ST TSH F FN F1 TF ATT e & forg o Iwanr
SAT 2| A8 THA WE ¢ S § A ST 2| 3/ A H
FU= fd AW a1t qedHl FIHAT qT3ST I FF ATE0 @ B
giar 21 (Fig 5)

oa fRade oY st & forg Ushel a7 &7 wid ST erdr @ ar
Raet #t =en ffmEar adr 2|

— UHd RadE AYiq o< & 1 argst ¢ Uk Ui |

- fedfmr sfix gdtwr Race 39 a1 o s == % Al
(Fig 6)

Fig 5

DOUBLE
STRAP

‘l
VIIA
//////ﬂ
m
"

Fig 6

I
4 'IIIII
NNYERANN NN \\
. IIIIIA 'Il
RN \

FIN135246

FIN135245

I Rafdw & Rae =t % s #1 fmmw (Layout the spacing of rivet holes in chain

riveting)

IR @ T IS F A | o fwaforfad &1 FA A 2
o I Raea Tv & Rae B2 F s w iy w5 )

Fig 1, = Raea & Rae foat & srwrer & fa=ma &t gortar 21
A9 e @ Raet o afa, Raet &1 =g 90 aqar 2|

s Rafen (Zig-Zag Riveting)

Fig 1

|
2D| 3D

FIN135251

IR : IH UG & A # AT frtad FE A A0 B

o forr-shr Rt = et |
o st fRfT & Rt F siave # oo fasm qam=n |

forr-siwr fafdn S o Rae & saue & fa=me &1 w6 @
=

forr-str Rafér & Raet #t aemw & ferfa & Raet &t Py
TIAT ST & |

fSrr-sir Rafesr & forg steerer &1 fa=m Fig 1 & gortar &
=

Iaarew U fafemior : fhew (NSQF @R 5) = 3w 1.3.52 - 55 & "e=iiea fraia
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FIN135261

ZIGZAG RIVETING

-
[{]
©



Raet & stiet #1 sa¥ (Spacing of rivets in joints)

SEEW 3 UG F A § o1 fwAforad w1 FA A e

o AT AR o TRt & e # i g | fraia w2
o SISt 9 FAT IHT 92T & A Rae aga #9 g &
o Stet ® Rae & frsr w0 faiwor wwa &

o g T AR Tga ¥ & Rfge wiet 7 fw &1 wwg s@w |

e fost #t g, g () WA Ffr el @@ w1 &
forg amaTr sfsema (approach) = R mar 21

R ¥ ¥ & F 7 1 T (Fig 1)
Fig 1 0
: N D
| \} -
NN ]
i

T & Y & fet off Rae & & @ 1 g a1 = B FH
w9 Rae & =\ & & AT eF1 =9y |

THHT ITH, FRI F1 Fed & QHAT & | FC & AAFAT T &
wie &I diers § a6 A § Afw 7€t g =/l (Fig 2)

Fig 4

FIN135274

7% g4 Raet &t afaswor % foar 9rew & 7eg #G | (Fig 5)

Fig 5

TOO CLOSE

FIN135275

Fig 2

agd fase Zafem Rad, Rael & &= @ & amr uig e
S

el % @ ftrraw g8 & o1g A Aerd & S [ A
s1f &taT =Rl (Fig 6)

FIN135272

FIT & ATF g & TR & siqwar (Gaping) g0l (Fig 3)

Fig 3

\JN

Fig 6

/ BUCKLING

FIN135276

FIN135273

3z % frmr (Pitch of rivet): Raet & 9 7w & #t

Rae & = &1 = A7 8 =tev | (3D)(Fig 4)

Fgd e sfavra &, Raet & §fiw =1e¥ | < sig=a (Buckle)
g |

At & wfae aur g daw Rad (Tubular bifurcated and metal piercing rivets)

SEAW 3 UG F A § oA fwAforad w1 FA A e

o Aferr qur 7 e R & Rifts st san
o IH TIAATHE BTN FaTAT
o I FTIANT FATT |
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Afewwe aur @ mf@a RAaT (Tubular and bifurcated
rivets): o a2 faw qara STt # o1 gomaw gard &t =eY
oTg & Stew & forg SuamT gidt &, S A e @ 2|

g Aferwe a2 (Semi-Tubular rivets): 30 Rae & 3%
ok e den fog a1 ufRa fo gfar 1 fog & e i 9%
& | & 1.12 TA1 & qfas T8 & =nfew S fFFig 1 ¥
wefdla &1 Rae =+ adr sroafd 37 & fog de @ree wrr &
| € % IO AlSTg aF e gAr eyl

Fig 1

o,
AN\

\ 1.12 MAXIMUM

SEMI-TUBULAR RIVET

aftm Rz (Insulated rivets): ifea Rae, a8 Rae s
afersdr s gt @, dur A ofid & = & @i At &
AT A0 =it & s % Fig 2 & gurfar & €1 57 Raet
F g AGIANT A = § gar & et ™ Rae &t
FHEE & AT FIA & ATG9IHAT ST & qAT AT AT
St stte & forg oft | g@et IwT faar ST &

Fig 2

|>

L

lw]

FIN135281

METAL RIVET

NYLON

FIN135282

INSULATED RIVET

qut Afert ®® R4 (Full Tubular rivets): 37 Rae & 1.12D
T a1 &g St & a9 Stel W S & fou e e @
et W Rae, gamw qw@rd F ar-ar Rde # 99 #wAr
srafera giar €, star % Fig 3 & gortar & 2|

Fig 3 METAL

L /XV" —l |
< N
£
| | J |
\_ SOFT MATERIAL
GREATER

THAN 1.12D

I >

= " "™\

FIN135283

FULL TUBULAR RIVET

feenf@a = fanra A< (Bifurcated or split rivet): & s
Rae a1 fawa Rae, gaew 1erd & d97 & o 9% i 1@
I 9T IAH FIA K 2g WU & AT &, 6T fF Fig 4 #
wefifa 2|

arg du AT (Metal piercing rivets rivets) (Fig 5): &
Rae, amex u1g Siel § v @ &7 fog Juq ¥t &1

Flg 4 PRONG
é/ < 4>
CAP CUT AWAY TO SOFT MATERIAL
SHOW SPREAD PRONGS 2
b
BIFURCATED OR SPLIT RIVET g
Z
Fig 5
-~
s
[
1 1
> 3
2
& N
2
S
P e —
XN NN
77 2
Rt

CLINCH WHEN SET TO PENETRATE BOTTOM SHEET
CLINCH WHEN SET TO PENETRATE BOTTOM SHEET

INCOMPLETE PENETRATION RESULTS
IN A SEALED JOINT

SEMI-TUBULAR MATAL PIERCING PARTIAL PENETRATION

NOTE: FLUSH SURFACE

NN SO0 NN
////////////////,,,//R//////////////////
FLARED HOLE

METAL PIERCING SOLID RIVETS
METAL PIERCING RIVETS

FIN135285

T o At & U &idl & T4 g% aa+ a7 Hd= AHAETT
=3 Bid 2| & fFwrdl B & i & o = & g I
FXA & qAT I IIET ATIAN | ITAWT & 2

et Afordr smER urg auw Rae (Semi-tubular metal
piercing rivets): & Ra<, &1q #IAT @St X TUiA: AT A
Fue WA & forr 9w A ave W w & fou sifswfoa
(fe=mge) =it 21

afs Rae, arg & quia: Ju FXAT § At 98 Fig § o @
FIA A &1 IO Fedl & | aa Rae ong & «Aifos =7 & waw
FXAT & @t Rae A 9o, Hiwr G gor sie Tt 1
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aref AR a1g d99 Raet # g 2.5 mm a% & Fo 96w
oTg ATIR AETg HT STANT AT 1 &Fhar |

g AU 3t Rad (Metal-piercing solid rivets): sa% fox
W ATEEIHAT & fOAT 3.2 mm FA AIEE F ARL I A
FI3<Y 9 3| At &1 Far o "@war €1 Rae gy 3w,

T g & A Rae Fit Feewd FA1 aqr Fafr
FIAT, T TF & FE A T i © | FSeL 0F M TF Flor
o IoTer FIAT & S SIS W AT qwrA F qgrav ¢ |
FEES & gL Age W Rae Y #7 1@R%, 37 ae d@=d &
Tt 2 1.

=g Raw ar atw Raw (Blind rivet or pop rivet)

IR : W S F A # A fAmforfad & # A 2w
o TTE AT & THR ITF WHT TAT JTIIT @7
 TrEe Raew Suwer qam

o e At &t RaT FR/ & =201 gam |

e RAe, 37 Siel & wfud w3 % forg sfrefor eid @
fore Faa us @1ge | &1 9g= o "%dr | {6 off s Freon
# forg e |xerar quT o=t weifar aferfera €, 3= 39 shet
% forg ot SowT o star & 5= ST arset & e o '
e RAfeT & fog qF @ av fost &t smavasar s |
Rae & 9T Fig 1 # 9= €| oga &7 90T, Faa == &
ST & for &1 ST 81T €, T TN & qvE a8 AT ar
quia: a1 ferd: ge siar 2| (Fig 2)

Fig 1
BODY l— MANDREL TAIL OR STEM

B
A\— BODY HEAD

MANDREL HEAD

>

FIN135291

BLIND RIVET

JOINT MATERIAﬂ FBODY HEAD
N B

DR Do

EEFORMATION

BLIND RIVET SET IN PLACE

Fig 2

FIN135292

=g A swwTor (Blind riveting equipment): sfer
Raet % forg IwmT W aret TR 7, sty Rae @, s
T, fa¥ B6T SR, AT a97 &9 ATferd WS Bie a9w
et @ETfora uw o fF Fig 3 # auifar & =1

e a1 g Raet % www (Types of blind or pip rivets):
e e &7 @ #xa aug Rae & #= = By & ST ST
T At & G o ©, o §@ g et €| it stts #t
TF AT Gt qor g e 2| oy RA smE www qur
TEfoat § Fadl 1 ITH & T F1 quA Jef A= &ar 797 2|
AT ge a1 (Plugged break stem): &= &t form & Rae
F 9o & fagd g % Tvarq Fig 4 ® g9 T SgE #gd &
qAT, W a1 g 9 3 & STed g¢ g e 2|

..

LEVER HAND TOOL

LAZY TONGS

PNEUMATIC HAND
TOOL WITH AUTOMATIC FEED

PNEUMATIC BLIND
RIVETTER

FIN135293

BLIND RIVETTING EQUIPMENT

Fig 4

RIVET BODY RAISED
TO SHOW BREAK STEM

MANDREL HEAD BECOME
PLUG POSITION

FIN135294

PLUGGED BREAK STEM

ga ge @1 (Open break stem): o8 ge @71 & AW @
AT gAaT I g SITaT © q9T FiEett H1F H gaT Sisd gy,
IS & faga F & 99T MY g AT © q97 e {
gl (Fig 5)

diee (Sealed): e @il FIT & AT a7 sty AR &7 2T &
AT F87 ¢ IIFNT Sldl & ST&l 9¥ oo AT et et A &
sravasar &t | (Fig 6)
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Fig 5

RIVET BODY RAISED
TO SHOW BREAK \
HEAD POSITION

MANDREL HEAD FALLS
OUT LEAVING BODY HOLLOW

AN
vz

FIN135295

OPEN BREAK STEM

Fig 6

SEALED END

ml;m
vz "////////A
N4

SEALED

Fig 8 COLLAPSED SHANK COVERS
LARGE SURFACE AREA

DRI

HMIMNII1IN

U

/

COLLAPSIBLE SHANK
BLIND RIVET TYPES

FIN135298

w9 A% S=x aWA (Flush break high strength): 3 & 6
mm = Gl 3 =gre Rae &1 d<a, fauw w7 & e
faram gar ofid &tar 2, st Rae % S FAer FTaT gelT e STt

g1 (Fig9)

FLUSH BREAK HIGH STRENGTH

Fig 9

FIN135299

FIN135296

T A = RaE (Externally threaded blind
rivets): g Rae ¢ fa=me dga sivr Rae & | s Rae wr de
farar strar € at fifgw 937 we e 9e FF @ S @ @
3T FA U 9w are¥ Mewear 21 (Fig 7)

—(((©

EXTERNALY THREADED BLIND RIVET

Fig 7

BEFORE SETTING

AFTER SETTING

SETTING THE EXTERNALY THREADED BLIND RIVET

FIN135297

TeRTIg e wgee Raew w=fa (Repetition blind riveting
systems): Rae &1 da gx wiRka =T smar & & Rae =t
due Rt & ary ardig afe stome # o frar smar &1 g
Rae &t 7@ # a7 fox # s oar 8| e & fr Fmtfad
gar 2, fored Rae 9t 9, %ad gu Rae 7 & dga &g s
2| Rae @< F3 &7 sgww Fig 10 § Fortar o 2|

Fig 10

- -

SEQUENCE OF RIVET SETTING REPETITION BLIND RIVETTING SYSTEMS
BLIND RIVET TYPES

FIN13529A

g = Rae (Drive pin rivets): gEa U= R & s
giEel 1 a7 U U eidr g | i & f&fa 8 € =,
Rae ofid & gaiw et 21 et 7t =, Rde &1 @ & O
foz # aa @mdr 2, fo Rae &t Fordt & @ @ | 9 an
$i% % @i &erd £ (Fig 11)

Az A% (Collapsible shank): 37 Rae &t 4 o1 9%,
7 =t # faga & F forg sfvwfoa & 9t & (e &%
Fig 8 # gutferm T €) | @ o< | & {7 arer ag=wt & forg
ITga FATA §T IS S T A foh g S Y et &
goraw qerat 7 = & dadr off 21

Fig 11

DRIVE PIN HAMMER
i RIVET BODY j RIVET BODY SPREAD

BY PIN ACTION
DRIVE PIN RIVETS

FIN13529B
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=ge Raew (Riveting blind rivet) Fig 12

fafé & == (Riveting steps) ﬁl@ %%
(

1 ETE q9T A % qEr Ares & fou Rae &1 9w w1 LOADING

2 e e s o 7 Far 7 HTHE RIVETTING TOOL %

3 faeT W & @it q9T R Aot § fae a= &t e | 7 A

4 e frm 7 g F a3 fow F v 3 g%
e PR FORMED HOLE.

5 @@ % §er fag 9, Raeq &t d¢ #ed & foruw Rae ¢@

SETTING

efveat &t us arr o, Rae &1 q9r ge S|

6 & fRae &1 a9T g2 TAT & A, g H AR § TAT e | %
ﬁ@ﬁéﬁﬁﬁw%ﬁﬁwaﬁwgﬂﬁ%| SETTING THE RIVET BY
(Flg 12) ACTUATING THE TOOL STEM BREAK
% "

EJECTING THE RIVET STEM EJECTION
SETTING A STANDARD BLIND RIVET

FIN13529C

asit @i (Lazy tong)

IgA © TH 9IS F A # AT FwAforEd w1 FA A 2
* A TAT & T AUT IATACAN TL FLAT
* T HAFIN FaT |

AT T U &R SETferd SIS € S 1/87, 5/32” q4T 3/16”
=T AT Gl T & feft Raet wr afénw & forg mr
ST &1 A % Iaw fures # glafead &= & forg @
ST Tt Rae = & forg @2t At @€ &1 T FIAT aedayor
T gt & g Fig 1 & Iy o & dqur @t gef qofa: e
Ta AT FEA 2

Iamae F1 i (Description of mechanism): dw The Y00
A § SaS &4 (5) # fohe 5 g% sast &7 &< (6) giar & PARTS LIST OF LAZY TONG

Fig 1

LT Tl Lo AT I F4 it € | TS, Af (W & no _DESRPTON 2T
arar) (12) q&r St Qe & (1) % g o frfy § = 2| 2 LOCKNUT 2
3 YOKE 1
. . POWER COUPLING
éﬁmm@ﬁ,ﬁwﬁiﬁ@gﬁ?ﬁ%%ﬁaﬁ% : il :
gfteer (9) &1 =T ST Ja=t # d=ar &, Rae g &t 6 JAWS TSET
7 NOSE PIECE 1
ghedr &, e fae, ae gidr 2| 8 HANDLE
9 FULCRUM PINS 2
TaTew wgew (Operating instructions): a8 &= & f& 10 B 1
1 1
WW,WW%%W@&W&W%| 12 JAW PUSHER 1

FIN1352A1

S A geal g ar fRae, 8¢ gl 2|

=l Raeq s (Hand-riveting tools)

Iga © T 9IS F A # AT FwAforfad w1 FA A 2
o faftre T ¥ Tl Raew Aot & F garEr
o faftre g F T Rae et &1 T@ue qaE |
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AT a2 (Rivet set)

et Raea & . feferfaa stsme & s &= san
g |

oz 7 Rac SO & yvuTg ©el # JHIT o & forg g\
g o smar & | (Fig 1)

=t (Dolly)

Ted & da AT & i #t geer a7 A e it & e
# favred & F= % forw g@a 3w e smar € | (Fig 1)

#gw e &2 (Combined rivet set)

e T ITHLIT & ST ITANT 8 &l @I A a9+ & forg
ST faer star | (Fig 3)

Fig 1
T

/////,—-RNETSET
|

Q

o]

I

=

=<
FIN1352B1

/i\\//}TM

RIVET SET

N

FIN1352B3

z-Raex (Hand riveter)
a8 UF foraY Ao giar € o 881 g9 I¥ Sael & a9

FAT SAar & | a8 A o ugfafaaw & Rfadw & fou
ST & | 3u8 fafewe wafae sem e sa @ | (Fig 4)

frae @9 (Rivet snap)

fRaeT & g sifaw w7 39 & forw gasr y3m T sar g |
farfirr g & e ofiet & e arer fRee |a ST e 2|

(Fig 2)

Fig 4

SM11024A

utq 3= (Pop riverter)

THHT ITANT e g giv RAfEw s & forg Ry AT € |
fov d= e it fAarear € =% ae & Aga &1 e Far &
whftdsa RdeF e fFrarwre @ ss g iR ™

Fig 2

Jooo

| /— RIVET SNAP

aqar = | (Fig 5)

Fig 5

FIN1352B5

fyw (Drift)
THET ITANT {5t & @€t @ty § # % forg gvar € | (Fig 6)

FIN1352B2

Fig 6
DRIFT

FIN1352B6
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FirT 7 (Caulking tool)

THFHT ITART e % HIT F qq q9T A &F 8T F1 97 T &
forg faram smar @ | (Fig 7)

CAULKIN@
N
/>

z T,
AN\ \

N

et g (Fullering tool)

THHT ITAIT ©e # fFhae & aae & g F forg fF=r sar
| TR ot &7 SISt # g # Agg Fwar & | (Fig 8)

Fig 8

A p
L |
N\ J
N
Fruqet 3T ¥ w1 (Reasons for faulty rivertting)
@re 7% T her W o & A B E 1 (Fig 9)

# | %)

\w\y
Raeq & g Rae & viw o1 It e & arad T8 e T
£ | (Fig 10)

Fig 7

FIN1352B7

FIN1352B8

Fig 9

FIN1352B9

Fig 10
o
I |
. 4| k2
&Y/ L 3
‘] 5

agd sifds =¥ aga &9 ge wu far smar 21 (Fig 11 & 12)

Fig 11

FIN1352BB

Fig 12

N

FIN1352BC

R 2= a7 5 o At R ¥ ¥3 8 78 & | (Fig 13)

Fig 13

# ‘ %)
N

FIN1352BD

el & Agfad ST | (Fig 14) =iet &1 Rae &1 7T 3
e 7 T ST & |

Fig 14

m@%

v A A

~

FIN1352BE

el & T 9w fga B ™ st & ¥ & A% #weAr |
(Fig 15 =< 16)

Fig 15 /t\
%)
K e
w §
Fig 16 F\
C Lk %)
N N "
D
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&1t aut g@Ra (Caulking and Fullering)

IqAV : 3 U & A A oA faforfaa wRF w A e
o FHTHET AT FARA HT A T
o HIHAT AT AR FiHATeT F = FT 3w W F0 |

F1fT (Caulking): ST, el & FIT & q97 41g § o7 d%
Stg aa & forg Raet & oftd it ga &t afam 21 (Fig 1)

Fig 1 c;xumm;)i»

J%

<

%

¥
2
:
RS
!
3 7
:

ﬂ) FIN1352C1

’

Tt ST S A avE fRmar g, § wie ¥ AT e 2|

TR (Fullering): TR, ©e & HIT af Q07 @d8 H 4
W g T T8 FART ST gRT A AT | TG Bt
A, e &1 oa1g & JeEY & al I§ AR AT Fal

T I A FIL A IO AAE H AL W T FAFL FqAT ATAT
2l

FART & UF AfUF T=07 g9 At e I FHar |

FIET, wel & F & qrr-ary Rae fid & #id = o &
ST & | AT FART Fae we & F T H AW & | el T
FIHAT AT FARIT FIA & GlAem & forw et & Hd HF AT
80° & 85° d wafvta faar strar &1

frae sig % A (The strength of riveted joints): T#
Rade Sie &t woIgdl qad FACR AT A7 AL A1 AT & 77

T8 & | T@AT TRy & 9e feafafaa a= a a Gt ot o=
ave & AaBA &l qhaT 2 |

- fRae &1 ofme g
ST 21 (Fig 2)
— YT ®T FA ST
Fig 2 FULLERING TOOL
— oTg & fava &
v R — I FT geAT AT FedAT
INNNE J J ¥ IR smETse g fi areft & sl w2
N
m%a?vr
fae e mn s EEICH FR EEIC]
Rae &1 ofige e | < @t Aters @ gaqr § Rae & e & AleR F oy ITYH
T aga &W sl Rae & & #it 3% = #1 Rae &1 =97
e, omH Rae w31 8, & JerE & Eadl
st gtaT =Ry | Rae aeref &t A Rae gard #1 T97 #: |
et wie & gerd & T § 9 2|
g HT HA ST Rae &1 &re, <ie A JieE & gar § | 97g e I AR & oy qer
Fga At gar, Rae #37 W aig & = & R #1797 #H |
ATAA FAT TAT FHM FIA HT T FLAT 2 |
g1g &7 favwad gr  |ge ar 9= ™ Rae & foF, <ie FT & @ g4 9 g &t 9=
& T & dgd (Awe s X, Rde & a1 fga & aur Rae & =
AR G1g F favad 89 & SHwA 8 &0 | % o qE o9 waed &7
7T | T F |
e FT geAT AT Hear | Rae for aga fwe e & e Rae fost it &% gt ar fow
ﬁa e agd FASR f af, Rae & & W@ | ga ar 99 & | 39+
{ % T @ & e # FHEAT| sfafer sifaw o= & oo
oo st & a¥ft o # ge |
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Sareq ua fafemior (Production & Manufacturing)

fex (Fitter) - af<w

v 1.4.56 ¥ = R

geen (Safety)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S

o 3R A TFW A G F wE W A

o AT & gFET A I AT AT GIAT AT FE FHTE FE AT A GHA I¥ G HE TR 7 |

g (Safety)

afe Ifaa araeT 7 awdt ST At Af@ T AT AT s
B FEAT & BTATF 7% dAdeh AT IFEAT AT HT ITANT afer
¥ I e AY gog F AT B agd FH FAT & qhh wE
T AT afbamett § uw g gofags e ar |t anfie
FAT & AT e Y AW A FT FEH (TALT) Fewaqor
BHAT € FATCIT T8 TH 74 THRIT & &7 | aufigd fHar smar 2|

e w b & oI Ieew stefors Tt Y T @ aver &
0% & ga9 % fog 9 GWe & I ST GRS ot
ATEA ATelt Stohe ATRHIT LT ITH & €T | 984 ¢ |
3% AfaR dee & #T THF, ATT G AT FA;N a ATHG UF
ferfa &Y ofie o STt & o JRTEEAT S AT B gord
FT FHTL qAAT & A fHT0 Tiat & VAT B AT 371 € | Flel
7 fi-frefRr %0 wiew & a9 99 #Y AT oW 37
S FT WA % oY et 91 € |

2000 % 29T% & AT § T TAHCST § UF HH W< AHA & S
e AT T & qIh F A7 AW & JIA FTAT B AT & FHAN
arer A T % forg, AfeeT aF sy v afeeT ue |
forT 2taT € | U Tl faATEe FAigs AIed o & a1 F 99
Folfdes AT & FAT T & afe T &7 & arET A & ITaAd 8
Af e # g e MU fhex ™ #t gfaertia T8t
FT qFA € |

oY FHAY GALATE AT AR FOU QTS F d9% F g © |
fafera waR & AfFTEe & FO0 & Ieh T FT IR FAT & |
foramerefi #ort & e gu A furear # gwifad @ @
BT I & a1g AT Gawr a1 & FifF Sie F0 & T
AfETS & FTET F1 I FEA B &AAT Sl € 4O A A4 o
& Fraa-E-ATFEES A T WY arge ara gu 3fa
dfector i wfvraror &t w6 & QU FA & forg, der At
U % dud §, F_T a% f& 5 @e 0¥ (<0.2 mg/m?3) FRiaAt o
FHETE &7 @l & AT $HST, TFd, T3 AT T ATIHT d H
THAT AT Gt & | AT F7 FHST & ATg BT AohoboT A
T AHA & a7 HeH AL wrEattad & fog 9Ra #a € | %
afeewr wftbeet & afifed d6T X @vet & I # fawwe

208

AT AN & @A &A1 © | T gHen aEdeat § g6 7
AR A AT F AT FEAT AR @A (AAarer)
aEiiET F1 FEEIT § g8 TEAT M © |

T gl (General safety)

T oft woRe & 3T TR &1 ITANT WA TEY, TS
& T & forg stenfers @y aedr S =R | =@ ie
T faente fosTeft & e a1 arfasas tsie & afRvmaeasy
g qEdt © | A geftae amr o) fafive g argrfaat
F IT AT GRT A& & I@T AT AR AT AT A
dc AT Fed € |

AfeET AT FTew & ITHIT FT ITIANT FIA & forg sATFHa
Fferat & SgAfT 7§ |

Ueh AL W oThel & B3 I¥ afeadr 7 &Y | S ds o et
& T gfaiet F92, ¥ ar o= srfeiys Al &
oTg & "xfara wE fear star @ | gefead & & o
R ar T e sTReT A R afes sraEer & et
T & = |

afT & smaaw & w¥ft Saomefier werf S FaE d
At afe #t ger § |

afeST a1 Frew & uedt 3= fAwedr # TH F o A FU
AT FT T TR & forg gefea 79 @ |

=T B ATl qeTd & Ry oft s%g 9W & ger @ ot %
afeer wiorar &t faga a7 sferea &% a@ar & |

TH FAT GU IAAGIE T, Wi & 7 DI | AT FI 9T AT
afeeT ITFT & ATHITE I FIL FHeAT B AFAT & AT
AW & Al & |

B O O ¥ UF IUYH AR I @ | AW A"
gfafead &7 o & 90 o &7 a7 AT e 7 ¥ |
FfesTT @Te qRT BN % a1g |t W gng # fafed F7 |
I W F U AWAR 9 A TR w ITANT
ST 2 |



T afedT @ : denferd = | grew a@utt (Safety precautions in handling gas

welding plant)

IqAVT : 3 U & A A oA faforfaa wRF w A e

o TR TEieei "o &% forg A gee st samn
o T Rl & durem § gren s qamn

o Tta fom quT S agw & forg gRen few qan

o SATITEY F AR & TR geer arawteEt sar |

FHeAT Yed & & forg @it #t geaaT faw ST v IHeT Jra
FEAT AT | ST o &7 S & geeT a8t I Sl & el geaT
T gy 2|

st 1 e T wA /RS ATE AST (RAT AT TRaAT |

e AT & aee &1 W AfeSw d9= & H=Ter qu s afdr
H T 0T gEN W geerr giAfeaa s 9y |

AT TEETEAT "89St AT gfe ¢ AR g # |

A d=T A gHear ed #xA F fou fm amaufat awadr
=feu|

T gaT (General Safety)

e afes #aw & fft femr A a@ mfwa e | 399 fawpie
g gFar 2| AfeeT &7 & saemeiie annlt g @ |

it afesT Fa awg g9 9w Ted foaw fheeT o el
(Fig 1)

Fig 1

FIN145611

e AR FIS THARH & W J9T T Te |
AT Fa T A, W I qAT ®E FIL FI
T |

STet farelt oY &R0 &7 9aT @ q_l T HEATR! HY Atk S
T % | (Fig 2)

g o off gefeAT & 9  FaEdT 2|

AT AW & forg ARAemE ITFION FT qT AU qAqT THT
=& | (Fig 3)

F &7 |7 T &t et = 7 T @ |

Fig 2

FIN145612

Fig 3

FIN145613

Tte AT &/ wEet geeA Araw (Safety precautions before

gas welding)
forctoeT & forw geam
A fcve & O T FX a7 Tod & ®T ’H ITANT T F |

et AT ITAT T & 9 AeAvey ara d8 W@ | 5 (W7 g%)
AR Gt feve e @ |
fafosT atew & forg &2t '#i' (key) &7 T ¢ |

et Fea gug fefieT & argy & =1l #t fcdvew & 7 A
TqE o BET AT Fol9T o & AT § STeal & AAveT &t &g Hia
¥ Hgg H |

FHIT AT Ssfer AT e & fou @ fafa § fevey #v
ST FY |

et (regulators) t @ee FXH & T8 AT & AThe &I AT
F & forg gaem fdveT area #t %% F2 | (Fig 4)
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Fig 4
BLOW OUT THE CYLINDER VALVE SOCKET
BEFORE CONNECTING THE REGULATOR,
CRACKING OPEN THE CYLINDER VALVE.

og
9D oFF

g i,
VW
ON \\ig 17

\o/l

FIN145614

KEEP CYLINDER UPRIGHT POSITION

TA & TR gy ¥ gea (Safety for rubber pipes) (Fig 5)

et &t geaar (Safety for regulators)

A forfore &t eutsl & Yo & =gy aur giafeaa it
fo fecfive<l T o, 0 a7 o 7 5T & | ST |aret § a8
AT AT AT BT & qUT T deAl § 18 Y A0 A |

=aTEw 1 gRan (Safety for blowpipes)

ST SATATET HT TANT 7 BT AT SATAT T JATHT ATITET HF Lo
& 9 YU

SATAT e &1 AT AT 3% HAL I I ITAAT & AT % (A1
aredl (Te ATREISH) B oAw FE AT qAT I AT H
gt

Fig 5

3, [Fivasors

TI¥ B aTeq & araTe e fifsrg qur erfosea aEw
3 JIferg |

BIST I8 & B gHST & TANT A BT |
T S ATRETST & ST 7T 979 &1 Tefieei = 15T & A7 &gy |

ST H TAd THT AT & At H geied fewm #
| (Fig 6)

Fig 6

SPARKLIGHTER

POINT THE BLOWPIPE IN SAFE DIRECTION
TURN ON ACETYLENE. APPLY SPARK AT TIP

FIN145616

TIT FTAT B 2T AT F @ qun e g
9 THIEA # forg s= w7 |

SATAT ATA THT 9% AT 94 & (oI THIEA aTed Hf T8t
Ig FHISU q9T BT ATRAS ared 7

st afed & W gean aautwat (Safety precautions before, during, after arc

welding)

IEEW 3 UG F A § oA At e FA A e

o 3Tk AT R ATITI® FIELTHAT T

o1 ATaeTteEt (Safety precautions)

— o AT Fd w79 ey W s W T g% 8t

— g @l gIer 3§ (AT o, @A, Iq) A T8 |
(Fig 1)

— 3f&w g7 i Fea wwg e Y =y & gre & fou
FH9T: dfeewr ual o7 farfir ast (screen) swwTer #X |

ST TN A AT S T 8 ar welie & e wY S
FIST Al dof AT T F T=HE 9 |

— TRH gTgAT T FW FLA GHT ASAAT HT TART |
— 3T AT F AT AUAT S § qTEE A7 9o A1ge} T W

Fa¥ @ & fafeer (radiation) @7 fRON & @S &
F=Td | g% forg 3319 e % 99 (portable screen) sterat
afeew g &1y w7 (Fig 2)

— e & & Ay dF Saermeier 9qri & g7 7 |
— o o et e # gE T | s e # gad |
— T X OFEIE % 38 7 %% | 3% UF adq # & | (Fig 3)
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Fig 1

FIN145621

Fig 3

i\\l/ . =
2 o,

FIN145623

— T AR % U AT 9T W ge & forg faata o w5 ST
< | (Fig4)

Fig 4

p
/
%
Y
ARy
|

EXHAUST DUCTS CAN CAPTURE FUMES AND GASES

FIN145624

FIN145622

& TRV AW A | g sy (Safety equipments and their uses in welding)

I @ T UG & A | o fAwAforfad w1 FA A B

o 9T AfET | WIE TN AT AT TET AT SR FE TEATAAT
o AAT AT e A & T F {0 GIAT TAqT SYATLAT F1 =TI FLAT
o GARATEH AT HTt ur Fad oW / W AT A w AW T A€ WL FIAT

o AT qAT FEY & TG & o RN F=w F1 T9F FA7 |

qTH A2 & I qeeY, AT & GAHAS fHeon (TRTSTHT
TAT TA¥AT) & FO Ale, TH FA@l & arg d96 qo97 6 &
AATF FHT & HT ST, FORIA e, TeLielt 14, I5d g
T fEAwEt quT 91g 7 FON q9r 4 9% { areft awget
St it F1 aET &€ awar © | et gear ae @
STATEAT T FIX AN Tohel | JeeT & & [Aohe BT FXA aTel
T AT 3T FAFAAT & T&01 & forg Iu=iT o star =)

1 9T ae
a TUS & U9
b =@ Fg@™

c w4l & qrT THS T FT
ArfE e g |
2 a B &

b FuE e

c wigga ARt Fame S|
3 fufdr | ymefeer =
4 vaae 7 fatas arfesr

o

Ire da fafemtor : ke (NSQF &R 5) = st 1.4.56 & awitea Rrgia 211



TAS HT TI, SEAT WAl & A7 9 J947 9¥ & /e, Fig 1, 2,

Fig 4
3T 4 ek & T foawEl qur ST AR & qur 5 g
A & ST & T de€ A & IS §U T &1 AA 01
# off AeeT F AT, AT [, FE q«qT A F &0 & forg AP WITH
ST R S 2 SLEEVES
Fig 1
HAND GLOVES
APRON
I —
LEG GUARDS
APRON § LEG GUARDS §
Fig 2 Fig 5

GLOVES

FIN145632

Fig 3
ADJUSTABLE HELMET
ELECTRODE

LEATHER CAPE
WITH SLEEVE

ELECTRODE

HOLDER

LEATHER GLOVES

LEATHER APRON

CAPE WITH SLEEVES

FIN145633

SArETtE e S (Fig 5), 3 & ge aar 112 (Toe) F qie

T, faes & T & fog ST 6 9 2| a8 dT #
fargefter ares & off Teror Fear € FfH 7 &, e &=

@ gicwT Tfa<ret geref &1 &= gt 2|

FALLING OBJECTS
CRUSH TOE-CAP

CUTS AT ANKLE LEVEL

SOLE PENETRATED BY
SHARP OBJECT

ORDINARY SHOES OFFER NO PROTECTION

STEEL TOE CAP

HIGH SLIP, OIL RESISTANT
AND ELECTRIC SHOCK PROOF SOLE

STEEL INNER SOLE
INDUSTRIAL SAFETY SHOE

STOUT LEATHER PREVENTS
INJURY TO THE ANCHILIES TENDON

INDUSTRIAL SAFETY BOOT

FIN145635

A T ThIA auT e (Welding hand screens and
helmet): 3% dcew & I 37 &7 FA0T fafazor qar spferm

T doe &I AT qAT WS & T & [y {FHAr S 2|

BT @9, B | T&eA & fog stfwaEterd (design) e strar

g1 (Fig 6)

212 Iareq Ua fafemior : feT (NSQF @R 5) = 33 1.4.56 & it Rrgia



Fig 6

FIN145636

313 atfi et e &9 Fig 9 37 =rfaaat & v&1wr & forg
ITANT B & ST AT aWehl A e &1 & e F1d Fa 2|

FIN145637

WELDING HELMET

Fig 9

PORTABLE FIREPROOF CANVAS SCREENING

FIN145639

TS T, gTIAA F St AT TG & TG0 & qHT A
Teror & forg 3w &t @1 (Fig 10)

¥

T, AIEAT, F-SAA=9 faga Tfda, gaat 41, st aurt
F Ay Gi (freew) oo & s &tar & s FRT oo o
ATaT 99 o &N & ATl doe & THT 3T qAT Tford d=F &
T ST /% |

Gi sftot & g% qre 9 J1% 99 o gl @ ATl dee
fawa & = fFr S| (Fig 8)

Fig 10

SAFETY GOGGLES

FIN14563A

Fig 8 EYE PROTECTIVE GLASS

CLEAR GLASS PLATE

CLEAR GLASS PLATE

FIN145638

TATEF F Y I AT & 9w & forg senfees d% qur aw
o FAi & @1 fhe 5 gU dwarse F %W &7 a1 & 2|

7e gleaurs e, 3t d@araq qur @+t argst & gof & &
forg festmew far o €1

Ffr-Ff faer zATfe 9 e T # deed Fd a0T aS
F ST T a9 AT gt Ee awdr & | STedtel e aur
g fAvama o & Ta & o a7 & e 9@ quar
frerms arfet #1 ST FY AT TF WA H STANT Y|

(Fig 11)

ST T JBAT AT TG FIAT € TAT A& HY 11 T4l HT
e s e 3T )

G (fee) sfter v 9iet & a9 a0 & ST ST g8
HIRT I, deed 9¥ i #3a 2|

e 1
ot e A St & fom R s 7 P
F i R Gz A, SR F A wie §
89 100 =
10-11 100 & 300
12-14 300 & =rfern

Fig 11
RESPIRATOR PAD TO PREVENT
INHALATION OF TOXIC FUMES

ADJUSTABLE HOOD
CONNECTED TO
EXHAUST DUCTING

FIN14563B
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fatelt g fFeaes & aee< delv &t @l & aul -ad I [T
de o I¢ T T 2| 38E FLOT € A Tl & I7 TS
GRGETIRA

7w afeew Suwewr e "amE (Gas welding equipment and accessories)

SEEW 3 UG F A § o fwAfora w1 FA A S

* g afew i abran F @
o Tt AT A ST/ STRAT SUHLOT Y F
o TRAT IUHIVN FEAT F FeAlaE FY |

ArR-gEifed e deea &1 oF fafr & e st o
TEIfe AT % Feror 1 ST F3d g argett F TodiE a%
At o stmar €1 (Fig 1)

Fig1
GOGGLE
OXYGEN GAS
REGULATOR SPARK
LIGHTER
CYLINDER KEY
OXYGEN GAS
CYLIDER \ ACETYLENE GAS
CYLINDER

CHAINING

ATTACHMENT \\4

DISSOLVED
ACETYLENE
GAS CYLINDER

L
&

|/~ WELDING
BLOWPIPE

~

":C @'s‘g\‘

/ OXYGEN RUBBER
HOSEPIPE

17 |- RUBBER
ACETYLENE
HOSEPIPE

CYLINDER TROLLY

Ao @ fafer=e (Oxygen gas cylinders): i@ e
% forg srafara sitadis A9 #t Stad-smer ffoved 7 d@fa
forar Smar @1 g fafered o @ v @ de e S 2|
(Fig 2) sitemfisr farforve<t & 7m? & &1ar &1 i\ afsra &
ST "FAT & e 3/ 120 & 150 kg/ cm?® &= =tar 2|
State A ffovey # arfear ey 931 &t 2|

et ofifeeiiv faferoee (Dissolved acetylene cylinders):
A dee # TgFA UEIfEAT B &t aiaar (frferve) # afea
3T ST & T 39 9 d%A &1 de R o @ | e
# vEifeele afea #e & G WerRe Swar 6mi e &
@I a1 15-16 kg/ cm?2% i =tar 21

HtRiw 319 fAam (Oxygen pressure regulator): stafara
HATET qTd % AFAT AT faforveer | g/ it T2 AT

FIN145631

|™— OXYGEN CYLINDER
{BLACK COLOUR)

ACETYLENE CYLINDER

FIN145632

{MARROON COLOUR)

FAAT F AAd 3T ATFSE & THR & ([ w1 & forg
TEHT TN FFaT ST 2 | ISR aaed JTeAr a1 I3 F S
21 (Fig 3)

Fig 3

CYLINDER PRESSURE

WORKING PRESSURE GAUGE

GAUGE

REGULATOR PRESSURE
TOP SCREW ADJUST

(SLACKEN) WHEN NOT IN _,
USE

OXYGEN TO BLOW PIPE
(R.H.THREAD) R.H. THREAD TO

CYLINDER

GAS FROM CYLINDER ENTERS HERE

FIN145633

aifesiie fRm+ (Acetylene regulator): S&T stfefiee
s & farfa & & gaer s off fafteer 9 q= &t

214 Iareq ta fafemtor : fFeT (NSQF w 5) - 3 1.4.56 & Twifa Rrgia



T HATAT 3T A% HeT quT GHAT Hf qdd §¢ T GHIfeea
W F waw & A ww F g e S 2| gEEr
T aEd gid € | gifeehi= famms & e w9 &
forw e & fFmt aX us @i et v &1 (Fig 4)

Fig5
'9 BLOWPIPE

OXYGEN HOSE
{BLACK COLOUR)

ACETYLENE HOSE
{MARROON COLOUR)

FIN145635

T &S 9E9 auT wya (Rubber hose pipes and
connections): SHFT AN, 9 it FAHE & GHAT ad o AT
& forg farr ST @1 & woiga A @S F a8 ©, o
TEA AAIATIT ST & | SRS q8 FEA aTel Siel 5T T
M H gd & AT UEifeela &, %7 @1 & &ia 21 (Fig 5)

Fig4
CYLINDER
PRESSURE GAUGE

WORKING PRESSURE
/w\ / GAUGE

REGULATOR PRESSURE
TOP SCREW ADJUST

5 (SLACKEN) WHEN NOT
IN USE

ACETYLENE TO BLOW PIPE
(R.H.THREAD)

LH.THREAD TO
CYLINDER

GAS FROM CYLINDER ENTERS HERE
ACETYLENE PRESSURE REGULATOR

FIN145714

IS BT & FAAAT B deEar & AwE & ey et A
1 T g stwfio % forg aTfemr sra 97 aret T g
% forg amart g <t aTet el @ | GEifee et gt & Fit

9% TF GrET Fer At g | (Fig 6)

TFE Bl & P Y O¥ B TE Y A1 2 | S TEE
AF AT F AHR # S © M ITF A=Y At (non-
return) fewr oft &t &, &7 aeed & T W aF AT
XA | T &t &1 (Fig 7)

Sarew uq fafemior : ffew (NSQF @R 5) = 3rarm 1.4.56 & qwifae Rregia

Fig 6
P
3
2
s
g
Fig 7
RIGHT HAND THREAD
OXYGEN FREE SECURING NUT
NORMAL DIRECTION
% OF FLOW
<
M R e S ———
W»&/” %STAINLESS STEEL DISC VALVE SITS

LEFT HAND THREAD INSTANTANEOUSLY WHEN GAS FLOW
ACETYLENE IS REVERSED (NON RETURN VALVE) 5
g
<
HOSE PROTECTOR z
g

GFH AT A (Blowpipe and nozzle): &t FT ST
ATaR{TSTT 7T UEifedT & aifed sgud aF fiae st faesor
e % forg T strar €1 (Fig 8)

Fig 8

1. HANDLE /

2. ACETYLENE INLET CONNECTION 4 2
3. OXYGEN INLET CONNECTION

4. ACETYLENE CONTROL VALVE

5. OXYGEN CONTROL VALVE

6. MIXING CHAMBER

7.NECK PIPE WITH NOZZLE

FIN145638

DI AT a7 SATATAT BT IAT FeA & forg @A qEst &

fafaa® sl &1 UF e T =tar g | (Fig 9)
Fig 9

T

TIPS
MIXING CHAMBER

HAND PIECE

ALWAYS USE TIP CLEANERS

GAS CONTROL VALVES

N
-

FIN145639
(3]



AT T ATHX dAE & & oIy whel #Y #ieTs & AN agaar
TEar e | (3 1)

T 1

e W AT BIECiIEE
ety T e/ =2
0.8 1 29
1.2 2 57
1.6 3 86
24 5 140
3.0 7 200
4.0 10 280
50 13 370
6.0 18 520
8.0 25 710
10.0 35 1000
12.0 45 1300
19.0 55 1600
25.0 70 2000
25.0 90 2500

w afT wehi= v sw& = (Arc welding machines and accessories)

SEA T IS F A § AT fAwAferad w1 FA AT S

o ITH AfeST welle F F AT
o i g # o At weiiet & wm FaTET|

T Afed T WhT | ST &7 i [GRA (S qEY T &9
Fieest & | 3 AT Aol o1fth & &d & ¥T T 30 FWT &

AR FaT 2 |

#& (Function) (Fig 1)

ARC WELDING MACHINE
/ ELECTRODE

JOB

Fig 1

ELECTRODE HOLDER

| | \\Z
3 ITHO H FART (47 Fret 2q G s e-
— o AfesT F fow @ A sraar Y & sl A |

— % @ & fou Iugw 9= fawa (voltage) amer g
qars (A.C) # & fawa arer @ sAfers gy (A.C srgar
D.C) # ufRafda &warl

FIN145641

— % dfeew & gy fagd e & wEEita g7 fEta
FIAT|

TY (Types) (Fig 2)

Fig 2

AC POWER
SOURCE

DC POWER
SOURCE

7 7

OUTPUT AC

o—to:

OUTPUT DC

s O—O

WITHOUT POLARITY ITH POLARI

3

FIN145642

Had: fth & &d © -

—  SeFadt g % i § -

— fiw awr (D.C) e wofi

3% q: famaa afiga fFar o awar &
— I & "efA

— HIeT e 8
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— E9 JYeT 8

— YRR 82

T #t 7eiiA (A.C. Machines)

— IEHREY g7

Tt HT AT § ARIATET FEE AT TATAAT YT | TE 379

vate #1 feem & 50-60 =% gfd %ve ¥ e¥ & gRafdd w<dr
1 (Fig 3)

Fig 3

AC POWER
SOURCE

. A
T "

'

FIN145643

CURRENT FLOWS REVERSES ITS DIRECTION 50-60 CYCLES/SEC

& 1 AT - TEREe w38 uE & e #§ @A
U w7 & F=dt & | (Fig 4)

Fig 4

DC POWER
SOURCE e
— $ ‘
T ' —

CURRENT FLOWS IN ONE DIRECTION CONSTANTLY ILE.
FROM NEGATIVE TO POSITIVE

FIN145644

AC afen g v afesn swee (AC welding transformer and welding generator)

IqAVA : 3 U & A« A oA faforfaa wRF w A e

+ AC 3T T %R F TR0 HT qUIA HIAT
» AC af&w wofi| & @rw-arte s«

AC af&w grresT (AC welding transformer)

AC af&T g uE U HY afedw wefta @ @t AC J@r g
# U d afeew g § qfkafda #war €1 (Fig 1 97 2)

Fig 1

CURRENT REGULATOR FINE

CURRENT REGULATOR
COARSE

FIN145651

PRIMARY CABLE FROM MAIN SUPPLY

AC g=r ars 7 fawa (voltage )3+ Ua siffrae #7 gtar ¢ AC
afeeT aerg # snferR 3= ug fave &7 gar & |

7 UF AT (step down) FTAERHAR & St =T q@rs (220
AT 440 ) F AT TS F Gt TRay fawa OCV &t 40
¥ 100 Jiee & 19 F7 FLaT 2|

T Y qATE &1 HH 1T A AfesT & sre<t 10037 1000 =T
T 9T § FT 34T 2|

Fig 2
W REGULATOR
¢
PRIMARY SECONDARY
WINDING WINDING WELDING
LEAD

o—
RETURN
LEAD

FIN145652

EARTH

A.C. afcr wefie it fomT u ot gy aers & AE AT S @b |

@ (Advantages)

— &FH A AT

— T AT AN

— & = @ g

AT FHT ATLT TEAT AT FHAT TWG Y ATH-T Fedt & |

grwat (Disadvantages)

- STeltE UTqEAT geht Afad auT favT gewgle & forg S e
gl

- fomT gar sEartEt & AC T 99T 98 T S asar |

Iere da fafemtor : ke (NSQF &R 5) = 3w 1.4.56 & awifa Rragia 217



D.C. st afer wshw (D.C. Arc-welding machines)

SEEW 3 UG F oA § o fwAfortad w6 # A gh
o D.C. 3R wsfiw F weyont *7 qUIA HLAT
o D.C. af&w wefwr & @mey tfer aamn|

Aiew wifw= &< (Motor Generator) (Fig 1)

7T 3T At & forw < #f wfe Few &g s G ST 2
stfersr &t @ srorar € &Y HWiew T Femr S 2|

et it Fa & forg e awrg S 2|

Fig 1

POLARITY SWIFCH CURRENT REGULATOR

GENERATOR

OPEN CIRCUIT
VOLTAGE CONTROL

EARTH LEAD

FIN145661

Fig 2

FIN145662

ITHI [ AT A &1 A &Y SdT & A Haof 34 &
& ae dgier srET 9 §999 §IRT ST Sar @

I TA qAT SAGTE FIA FT @ Ggd SATET AT 2 |

STet farsTell Iuereer 7 &F Biee HAT A Fat T T8 T2 fohar o
g 2|

Rad® (FRTEER) &< (Ractifier set) (Fig 3)

(A.C)® (D.C) afem awms # wfkafda w2  forg gae sawmer
T ST 2 |

Fig 3

CURRENT REGULATOR

WELDING LEAD

LAC INPUT LEAD

EARTH LEAD

FIN145663

TAd: T8 TF A.C AT ZTaeas €1 ¢ | gTsRAT & 8eye
* U afiads & e 341 9rar € st A.C &1 DC ® a3l aar
gl

g8 AC @7 DC g1 &t awire & forw s B s asear
g & ACDC wfRad & @ed ¢ )

@ (Advantages)

— 7 fam & forg Sugw @

— |9 dle UF sAte argelt i afesT &g

— @Y AXE F TAFEIE AT [T ST Tt 2 |

—  3feET oy &Y gaar (Polarity) % TR0 sawgle U Stg |
AT faaeor 2q |

fer ger ate @ |t g afdr &g
7% geiea &1 gifead Fear 2|
grwat (Disadvantages)

— UR{AE an AfaF Bt 2

— T AW ATF Bl 2 |

— FH-F oF = e a2
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s afeew # gaan (Polarity in arc welding)

IR @ T IS & AT | oA fAwaforfad F # A 26
o D.C. 3R wshier F =101t 1 Foiq wIAT
e D.C. af&w wehwr & @ 2rfer qam= |

D.C. wifws =hia (Polarity in D.C. power source)

foret #ofier &8 gast § gaar g yare & faom #t gua wwar
gl

gadr #ad D.C. § 9T ATl & |

gaar dreft srrar faada e 't €1

faradie gaar (Reverse polarity) (Fig 1)

S gATE Y OY goagiE ST ST & | a7 §6 eeTeE gadr
st i ygaar #=q €|

Fig1
ELECTRODE HOLDER

(€]

WELDING MACHINE DC

EARTH CABLE

—=————— ELECTRODE CABLE —~ ]

FIN145671

REVERSE POLARITY

|t gaar (Straight polarity) (Fig 2)

S SAFEIE % HIT H HIHF [ & STST AT S At 58/ FHOMH
gadT ar Hiefl gaar Fad ¢ |

Fig 2
WELDING MACHINE DC

123

ELECTRODE HOLDER
[S]

BASE METAL

ELECTRODE CABLE

FIN145672

STRAIGHT POLARITY

arg ¥RIT (Remember)
A.C % & gaar A&l gt |

D.C. 31& & IcI« o FAT H 2/3 FT aATc® & & 66%
T 1/3 ST FOTHE Y & 33% T &l g |

ATk Y TS qAT IR 99 (Arc length and its effects)

I @ T IS & A | o fwAforfed w1 FA AT 26
o W FIAT T ATH-aTE FT 8 ?

o T ATH, T ATH qAqT ST ATH R AT WL FLAT
o fafirr o T & T & FEEETE|

st g (Arc length) (Fig 1)

ST AT AT & Al TAFEIS T [T qT Sifer Y dqe & a9 I8
et & =t 2

Fig 1

ELECTRODE

METAL TRANSFER

47

PARENT METAL

//(;/(
U TITT LTI AT /{\‘

FIN145681

e avE ¥ ATk Tt 8w E -

— g (normal)

- =

- Ber

M 3wt @w=g (Normal arc length) (Fig 2)

HET AT TS ST AT 3AToh THTE oA SAFLIE o AT
(core) AT & AT & FTEX &l & |

w1 A& @wwE (Long arc length) (Fig 3)

(3 gelergie 1 a7 AT STeTe-urg & = 31 g goFg e & ey
(core) ATX & =& & 3tfers & a7 S° T 3T FeT Jar & |

Saeq ta fafemtor : e (NSQF w 5) - s 1.4.56 & gwifaa Regia 219



Fig 2

}

NORMAL ARC LENGTH

FIN145682

Fig 3

LONG ARC LENGTH

FIN145683

BT ATk @FE (Short arc length) (Fig 4)

7f3 gezet & o S rume urg F i A g fad A &
=H & FH & df 3§ Sl A Fed © |

Fig 4

3

=1

SHORT ARC LENGTH

FIN145754

afe &t mafaat (Faults in Arc Welding)

AT AT HT AT

T A& TH ST (humming) TTaTst T e afRoms e
AT 2 |

— T A ATE

— afeeT arg & rEREwT

— T HIAF J9T Ja9 (penetration)

— fUuct grg &1 ' e fEE

— Ioagie 9T @ @¥TEl & giua F are aqfvE S
Bter ATk (Short arc)

7E T STaTsT (poping sound) AT fFT &0 ST H¥AT &
— FoFgiE F ¥ & TATET & S AT T TH AT @ |
— 9Ad g S 9Tg STATT a1t e (bead) FATET € |
— & Bi¢ (spatters)

— T Wraq ug ga9

AT AT (normal arc)

uF fehTs; ot srfe=ret (steady) dveror T straTsT Seaer Fear
& @1 A I ae A &

— TFEIE T AH (even) AT
- FHISE

— ®E! HIAT T 490

— 3 g s

SEEW 3 UG F A § oA fwAfortad w6 #A A gn

* AT AT A giew U 7 FaE aew O« @ F AW FqrEn |

3 & Tiw (Weld defects)

afesT & &g Y, fSroa ST am=d 7 &7 S & afee T giw
F=d &1 (Fig 1)

T# (Types)

AT & Tt w1 3@ WHR TiFa A S qwar 2-
- fe@ré gea aret 1w (visible faults)

- 7 fa@m 7ew AW (invisible faults)

Froqet AR & e TaTd F wT ahr aga A 2
@t gz amt giw (visible faults)

7€ 3 AT wde o A el & Re aear 21 (Fig 2)
7 @t yewt @ fiW (invisible faults)

I 0F 19 & o7 afeew Y 1 ang & v gid & qur A f st
# faare 7t & "=ar| (Fig 3)
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Fig 3
SLAG INCLUSION GAS PIPE HOLE

BLOWHOLES
POROSITY
CRATER

INVISIBLE DEFECTS

FIN145693

afesT i

FAULTY WELDED JOINT IS NEVER ACEPTABLE z
= — USThd
Fig 2 —  oQuf AT STt 949 (penetration)
SLAG INCLUSION SPATTER
BLOW HOLE T aEeT

—  FYRAT AYET 4 dcs IT =AEld

= _ — Ji¢ (Spatters)
UNDER CUT
STRAY ARC

FIN145692

VISIBLE DEFECTS

Sarew uq fafemior : ffew (NSQF @R 5) = 3rarm 1.4.56 & qwifae Rregia 221



Sareq ua fafemior (Production & Manufacturing)

fex (Fitter) - af<w

g 1.4.57 & 58 @ wwifta Rr=ia

g afen swwe (Welding hand tools)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S

o A=Y T TG TA-AIUA Ft TS H IHKT ATH TqT0
o T AR F ITIAWT QT

o T QIUAT T IOH FH w3 I Ufq d 7908 @A * o T@wEE & Su™ saqmEr|

Iee¥ T W & ATeAl & fFaewr fie y=w

Fie¥ =t an @Y (Double ended spanner): ai=Y ot
AT T FF Fig 1 31¥ 1a | 9107 747 £ 98 %€ M aeT
T & TATSIAT & | SHHT ST TSHIV AT IATHTT I aTel Tt
A et &1 e soar faem™ & giar 1 &9 &7 717 306
¥ foraT gt & st &% Fig 1§ qurtar war 2| A w0t §
TR H FANT Ay ol T & FOE Teled ae A,
TS S AT IET | BT FFe FUAT Tedey o § A
afeT & ey efiaal § Faa o faew # omar 2|

Fig 1

%

DOUBLE ENDED SPANNER

USE CORRECT
SIZE SPANNER

FIN145711

ST & ©F § WALHT TN T HY | @AY & TSl 71T H7 TI0T
X e 7efaiee & afq 7 g+ |

fafer=< & (Cylinder key) : Fig 2 # fafere< & &t gortaT o
2 | gt ST W ffor=< ared Athe T @lod AT a5 B |
gar & o & fafose & & @\ &1 yare = & a1 g% = |

EHIM FET ATT ¥ T BT T L S8 ared &7 T FA
FTCAT FITRTE T AT S & FT=TAT AT T | & T SHAT qTea
Alshe ¥ & T YT TR Sras 3t w9 o /3% 0T & Taer
# A & JATE FT G JAHT AT T |

222

Ao e A fFawe (Nozzle or tip cleaner)

A & T @Y AT e TAiF @i F & FAr S S| =y &
ATIATYTHT | TXAT & AAATET TANT e & [ HT A1 afered
BT @t & | FTF I AIIA AT GLAd & ot arferad &t awdr
g AT Afe afausd &t STt € ar Suw & off 3o A e
ST ghat | (Fig 2)

Fig 2

oo O/ ore

USE CORRECT KEY TO AVOID
UNNECESSARY STRAIN ON THE VALVE

FIN145712

= =2 (Tip cleaner) : @< & s & &1y wa @1 Aia faetee
faaT AT & | v A & forg o fawy y=he & fger e e
gidr 21 (Fig 3)

Fig 3

FIN145713

AT T ATF FId § Teol Al (5o HT AT HE AL IR FAH
famr 3Tt 87 § % A= =wed | (Fig 4)

IHE A1E GHIA FIEA & A1 1 Gq8 H AT (6JT a7 €| a7
FIA THT AR aTed H AIST AT AT T ATl g e IS
e | (Fig 5)



Fig 4

FIN145714

Fig 5

FIN145715

T @Ee (Spark lighter) : ST f& Fig 6 3T 7 & quriwn
AT & T AT & ST 214 HF SAA & FH F q7ar & | afeT
FXA THT T AT & 19 STATT T STad STl | AT Y ST
Y T H | AT FT TR GACATE ST ThaT & FA{h Tieh & fshert
g ufafeform st SroaT & at SueT 9t g% ar AT 8T e
Tt |

FIN145716

Fig 7
THREAD

FILE
FLINT

CUP

SPRING

14@

D

~u

1 sUPPORT
I

oo
oai%uteter
>

FIN145717

fa= #t = (Chipping hammer) : oo & =it
(Fig 8) I ITANT &1 &1 ADE HT ™ & o1y foa ST &
STt aee fae X #t &% TEdl § | 98 7 FHraT @i & FAr ardt
2 3T SHHT 27T HIges el & J47 BT 2| 305 U X oY
FUTET T AT BHAT 8 X gAY fY T A1 8l © e adse
&Y ST ST T |

Fig 8

CHIPPING HAMMER

FIN145718

SATST &1 A1 T TE-TETE B AT AR T ord oo &1 St & Sier
ST @ |

FEA W & arER 9 (Carbon steel wire brush) Fig 9
H Fra Hiel & qT G HF AT AT & | JAHT TART (47 TH1T
g ghar &

Fig 9

FIN145719

WIRE BRUSH

— & I 8 @ TEd (O dde 9¥ hE AT © 99 a9
ST, SATHATES Y AT THTT A1 Tt ger % forg |

— AS< Bad & d18 FeIaE o8 U¥d Hl ATh H¥A & oy |
— FeSf FI AU A5 & forg|

Wl &I & a9 aMEY 997 HT ITANT A-509 3T LT
&l & do=e SIEl H dT% H¢A & o Siar |

TE BTH ATC AFST & UF THS T AT A1 1 A7 91 dfee
F T &F qAT ST 2|

It qGA A WL AT ST & AT 92 o q9T a9 9o
AT =S qHE FY |

@ (Tongue): Fig 10 ¥ 11 & frwe &t gurtar @ & s
F 5T S Tt W et F1 w9t Bl § 9% wear 2|

Fig 10

gé; »)
7
»)

TONGS

FIN145714

Fig 11

e

TONGS

Q

N

FIN14571B
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afet gty whiw (Welding hand screen) (Fig 12)

AfeET 1 S HT ITANT 31 AT & =w¢ Y AiEt Ay
G MY =T F forg e sar @ | 7w dw & geen # fo
T et o9 3i¥ |1@ ™H % T FET Sar & |

Fig 12

FIN14571C

3R 2T &9 (Welding helmet screen) (Fig 13)

THHT ITANT o€ ST & ©F § 3T STar & dfeT 56 aee< &
fT 9¥ qeAT Sar @ arfe g8 A9 S|l STl ST ST HY
x|

Fig 13

FIN14571D

fftar = (Chipping goggles) (Fig 14)

iU =ed %7 STANT T F wed aHT TGl B a9 & g
o ST @ | & & "% #A % fou 3% A9 & & 91y
AT ST 2 |

FIN14571E

e (Tong) (Fig 15)

o &7 ITANT TH1E FIA q9T TH Tg-AfeeT F1 AW &
forg faam StTaT € | 3HET ST SUieT WRd @9d €T &
TwsH % forg off forar stmav € |

Fig 15

FIN14571F

Fa F AT Tagie 4 (Electrode holder with cable)
(Fig 16)

TAFEIS UTLF N TAFEIS F THSH AT T & FA & forw
ST T ST 2 |

afeew wof|T & =% =7 & & AW & oy Faa uw o=t
UTETH AT AN TEY ST AT & AT & a7 @A ¢ |

FIN14571G

ELECTRODE HOLDER

oo & qTI 1S FAw (Earth clamp with cable) (Fig 17)

TF ST A T I9AN e AS & Al & S a7 afeesTw
&ad & Srew % forg fpar smar € |

afe e (Welding table) : 3 a5t &1 ST=RT STt &t
T A afT & I gHST & 3wgT FA  forw R S
€ ¢aa 1 90 o & a S ¥ |

Fig 17

FIN14571H

A (Apron) (Fig 18)
T HT ITANT TR 1 T&/0 & forg By smar 2 |
€ AL A I & a7 &A1 =Ry |

7% T % fFon st T Set & AfEwr & gea & forg gwer
ST =Ry |
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Fig 18

FIN145711

T % g@m™ (Hand gloves) (Fig 19)
B & T H ITANT Al & fasielr & ek, e Tt

T T I & gu & forg fhar Srar € | ' "
TAS § FAT ST & |

FIN14571J

wd aeew guatad (Arc Welding Accessories)

I @ T UG & A | o fwAforfead w1 FA A B
* 3TH dAesd ITATLAT FT TZ=TH FT bl
o JAF IUATHA ¥ FH FHT IO FT Tt |

3T deeA 9T (Arc welding accessories) : 3w THTe
& I AT T A afee s F A WA T A Heea o
AT HT dee ITETA Fad & |

gawgie gee¥ (Electrode-holder) (Fig 1): o8 T& F=ifamr
g &t & Rras ST o deed & SR goFgie # Twhed
AT IFH AT TA FA F forg fhar stmar 21 deax faga
ATAFAT & forg 708 afar | atar fosr garg &7 a=r gtar 2|

FIN145781

TAFLIS Blee¥ &I Tk doe Hidel GHRT Afees & STHET AT 2|

3§ T (Earth clamp) (Fig 2): Sita a7 aeed #9T & a9
FHaer & AAGAT & S % oI 7@ TAWT b2 Srar 21 7w
dtar | atar fsrang # o, 9T gtar 1

o= a7 f&m wiiRa g Fow fafsw @t sia 200 — 300 -
500 e § 91T o1d ¢ | (Fig 3)

ded *ew/ dg| (Welding cables/leads): g8 ST
e URT H dfess & 1 dF FAT a9t & forg fFFar smar &1

Fig 2

FIN145782

SCREW CLAMP

SPRING LOADED CLAMP
CABLE

FIN145783

WORK CABLE ATTACHMENTS

Afes™ & SAFLIS Blee¥ % AS & SAFZIS HiaeT Fed € |
FA AT AG & § FAT & WAH & deed A dF AT Hfaa
F o (EH) Fee Fed 2|

FHaer ga¥ 79 TEs faga<tys # ot gt ¢, = § wdiw am
AT q9T 99 %fo Taoe a=2d gidt | (Fig 4)

e faet fafsrr argstt (s #ref) st 300, 400, 600
T AT A FAT SATAv 2

TATNT qAT A & T oI AT A Ao Faat
gt T ST =R

Iarew uq fafemior : fler (NSQF @@ 5) = stwrm 1.4.57 & 58 & wwifua Rraia 225



Fig 4

T

N

7 2>
‘«’7
e

/

RIBBED RUBBER
COVERING

WELDING CABLE WITH HEAVY RIBBED
OUTER RUBBER COVERING

FIN145784

B SIS AT IT TS & Hael 1 ATGATIA Sl 2 |

e & darg B TgET FT T AT qEe W i g9
giar g (FTeeft 1 39)

ITIFT F(AA FARTAT (T ) & A FAA T TG
s =fRw | (Fig 5)

et 1
ATk e F forT = Faar # Rree Faw
Fad N TS WG | YT AT UREY §
= (mm)| 0-15 15-30 30-75
24.0 600 600 400
21.0 500 400 300
19.0 400 350 300
18.0 300 300 200
16.5 250 200 175
15.0 200 195 150
14.5 150 150 100
13.5 125 100 75

Fig 5

LUGS FOR WELDING LEADS

THE THREE SIZES WILL FIT CABLES FROM NO 6 TO 4/0.
THEY MAY BE CONNECTED TO THE LEAD BY SOLDERING

FIN145785

OR MECHANICAL CRIMPING

gatet (Hammer)

Toft AT qUT FE GIEEAT F AT A 4 e, FieadT T

SEAW T IS F A § AT fAAferad w1 FA AT S0

. sftreg ¥ Eutd & TR % A F T

- Wity F TUIR F AR Ft TEA TAT IAF FEAT H AT TohA

- uftty] & TAT F THR F AH AT HHA
- uftryy & w1 R # aE

wfeteg &7 BAtST, UF v ofwie € o fmfafa & awr ate
3 %y & forg Iwam faRar Strar 2|

— gf=r (Fig 1) (Punching)

— g% (Bending)

— 9T AT (Straightening)

— f=fdr ®3AT (Chipping)

— fafe T (peening) #¥AT (Fig 2)
— WISt AT (Forging)

— fRafdr (Rivething)

NS F F= WET (Major parts of a hammer): gt &
e AT Y (head) @ g1 (handle) 2|

o, T FITT FTT ST & G710 ST @ FAdh AhST F &
T FCH &I T WA & T G AT Sar ©

gteT -3iY & 30, %ot (face), T (pein), 1% (cheek), &=
fsz £1 (Fig 3 %t 39)

wo® (Face): e, e a9 aTell 9T &iaT & | fhAT=T a¥ Teer
T & gafed worE F T qQHT AT AT & |

9= (Pein) at (Peen) : 3T &7 gaer f=T i F=amr 2| 59,
Raféw, ffdT qur AeT 99 R T @€ a7 g I
o smar 21 = fafsmr s (Fig 4) & &ia &, 59
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Fig 1

EXTRACTING A BROKEN STUD
USING A HAMMER AND PUNCH

EICEIET
TR
drer o
e qAT T FSFA & & |

oY, TS &1 I HeA, Fred, T F37 7w F g™ a=um
drer w3 & forg ater N 29 &7 STANT HLar 2|

=% (Cheek): i, =i & ofid &1 wer wT =ar &1
AT & WX AT X sifda (stamped) =T smaT 21

= 57 (Eye hole): ¥i=T # 8vea a0« & forg 4= fesg gfar
gl 9, 30 d¥e & A AT ar € fF g, Saw gedr &
fihe & a% | T=a¥ (wedge), & & 47 &g # &7 3av 2|
(Fig 5 @1 6 #T 3)

FIN145791

Fig 2

Fig 5

SHAPE OF
EYE HOLE

FIN145795

FIN145792

PEEN THE WELD BEAD WHILE IT IS COOLING

Fig 6

POSITION
OF WEDGE

FIN145796

Fig 3

FIN145793

g g

FIN145794

fafee=t (Specification): wfire] #oiR #t #39 9% 9®
(weight) @1 19 & e & aftia T STar €1 g@ar 9
125 91 & @Y 1500 I d i1 &

doe¥ EINT IUANT i aTel AMIAT 8e &1 94X 1000 a8
T et g=ie & forg 500 aTw & 2|

HTAIMAT § ATHTT &1 & forg afer N 21 &1 ITanT fHan
ST 2

TS FT ITIT FA & T

— T giAread F¥ & 6 29w St ave @ FE g ¥ |
~ W F HYET S R F TS w1 aw W

— Evew Ug WY § R & forg St w1 |

— 9E A a1 B & | v |

— g giaa w @ & g &1 S e s\
#foea #t w9 SAF TN (extreme) RR¥ W awR |

aarew U fafemior : few (NSQF R 5) = stwrm 1.4.57 & 58 & wwifea fraia 227



afesw ufkn & w= stiw sww (Types and uses of welding processes)

SEEW 3 UG F A § o1 fwAforad w1 FA A e

o e e WAl W SAT qUT THECT FX qHA
o A AeeT THAT B TAT TLT THRIT FT THIA
o I Ao THAT B TAT AAT THLIT FT TbA
o faftrer dee et & STt ST wE |

ST & TAAT & AT, deed THAT H ATE qIX ¢ A=A

Tt e ST Faar 2

— faga a=T whw (T e fasel ?)

— 9 dee THA (ST AT A9 AT 8)

— o A=A WHH (ST &G T at fostelt € e T & A9
ST ©)

forga dwew www fargaR afiga fama o awar 21

— faga o A

— ferga afaiy a=w

— AR A

—  FOET 1 AT

forga aeew wew fwTgER afiga e i awar 2|
—  gTq® ATE deed

—  HTET AT Ao

—  STeTHET BTG ATH deed

—  ff 19 % Ao/ TIG de=d

— CO 9 31 =+

- W;Haﬁém%é@‘rr

— fawfssa (Submerged) 31T aees

— oIl ®AT Ao

—  ATSHT ATH d@T

forga wfaeiet aee &t e ot afiga faar S asar €
— ®rfa® (Spot) dwew

— 9w a9 (Seam welding)

—  TFRY doed

— A9 9E

— &9 aee (Projection)

A A=A THAT B G [HaAT AT THAT 2 |
—  SAt-uHifee e dwed

—  ATR-BEgeT 9 dwed

—  SfTRT-Se A Ao

—  SAlER-ACAFd Teiferas A doed

— g T i deen

A FoeT THHA 2-
afife e
ISt dee
EEUE e
Ao E deed

faextfes (Explosion) aeea

i g1 A
AT deed

Code

AAW

AHW
BMAW

CAW
EBW
EGW
ESW

FCAW
FW
FLOW

GCAW

GMAW
GTAW
W

LBW

OAW
OHW
PAW

PGW

RPW
RSEW

RSW
SAW

SMAW
SCAW

SW

JogdT T

arg-UE e
EINICERAESE )
T SATERA €T AT
HTET ATeh
EREERE I
ECECIRIE]

farger e
FART FIY ATH

THE
q4q1e

A FHlT AT
A o1 TH
A TR AT
S

EERECIE)
AtedT-geifeen
SATFT-BTEg o
AT 3T

I A

gfa<ter geraor
gfater da=

wfaete wre
IEEEEACICY
afReeft arg e
qfeeft Frea e
wE ATh
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™w afife
uw ORI
fafvrsr asew wwA & st (Applications of various

welding processes)

%5t aee (Forge welding): o & T ae Site S9 grgsit
F Sfred & fore qf § I gtar ol

e 3Tk aeeA (Metallic arc welding): erfar st aee,
ITHRT A1 BT FAFEIST & TANT & @Y g q47 37efte ongen
% dee % forg g=T T 2|

FTEA AT deew (Carbon arc welding): &1 seiagiel T
J9% q3F 91 % ITANT & FHT e AT TS GG & aosd
& fore i gtar €| AfF 7w w9 deeT wfkar € aur ehfog
o ITANT AL ST 2|

o= & asew (Submerged arc welding): @ 1T,
HIET el & deed auT ATeE e & forg ST etar 2 |

CO 3w (W ug sk awe1) (Co, welding (gas metal
arc welding) #t F147 <T¢ fTEe W & T A Aew g
& TREE T F aR # AR R0 F & I § Are
Tgett & deed & forg ITmT fam ST 21

TIG 3w (tfbar & =i awe+)(Tig welding (inert gas
arc welding) & @i 1@, ®Ad Fed, THATIH &
Ao & forg T 9aet I8 4Tg & dee & forg ITANT SYaT & |

JTuTfa ETEgieA deed (Atomic hydrogen welding) @sft
e AT A GG F doed & fory ITANT ST & TAT AT
&, 1= QT T JoeT THAT FT AT I=F ATIH BT 2 |

ZaFgiaTgRed dwen (Electroslag welding) Ter& waref &
fer=teft I[or % W & U ard § agd 7t 3 wiel # ae
A % forg I R strar 2|

AT 3T deed (Plasma arc welding): 3 aee &t T8
TG § agd T AN AT & AAT HeAd WY, TS & agd
TR AT F gaT

e de= (Spot welding) 3 far T atet engat & wfawy
0T % ITANT F Be fageat & o7 e & AF qefell A6 91 &
e & forg ITAhT Ear 2|

o« =g (Seam welding) fag awew &t A¥e adelr =ma<l
& Jee & for ITAT g 2 | afe ey e dia s #3
& forg feead! aw fog e stfa =nfaa gnf

w&q a2 (Projection welding) 31 <iel # U# ©ie 9¥ &7
FATd Y AT I/ FALT WC TA8 T AT gY % e &
T I AAST TX UF & HUL UF Hf TAd g d@ H¢d & (7]
ST {3 AT 2 | A F A TAE Taw UF fawg dee &
e & FAT 2

T e (Butt welding) @& & o3 s & wfawist qur &
STANT & FHH qETE H G & forg g7 WY F1e & Sl |
=Tt % T &1 uw Ay sed & o IuEnr R s 2

%W 7 (Flash butt welding) a&=+ a< w7 & aum = wRT
FTC 1 B | =Sl B e & fow IwEr BT ST 2
FfaRa g% &1 S SIsA & (oI Wy 319 9gFd Fe4 & 0
S= T % g, Stiee aret ft 9 3t werer S AT St
gl

st afedw #3= Y fafyr st friw (Principle and method of operating of arc welding)

IqAVA : 3 U & A A oA faforfaa wRF w A e

« ARC afew we= &t fafer |

S UF AT & gAY AT A% aTg A § & I= LT oAt
g at 9% et % &7 § agd did a7 dHfed arT Iea= A
2| za wpfomr (a1 31mk) &1 atT @@ 3600°C g @r & S
R 9o I FIA & (oY oTg F agd dsfl & T
e # qhaT 21 (Fig 1)

fir’e arg e = (Shielded Metal Arc Welding)
(Fig 2): & U dee YW & o doe aT9 U 91 (ITHI)
TAFEIS AT AT & A= a3 & 9T AT Srav 2 |

4Tg TGS ATl & T IXF o7 & ©7 & Hef Heer 2 |

FEA ATk aeeA (Carbon arc welding) (Fig 3) : J=T &
T T FAFEIE (AFHIST) AAT deee A1 F e a1 2 |

TF AT F 3T H TAW AT FAT & Fifh FTaT 3eAagis
AT-4Tg BT & AT freerar 98 21

HUTTF EEEA AT+ deeet (Atomic hydrogen arc welding)
(Fig 4) : 39 Wh¥ ¥ STEES 49 & IamEeer ® &f &wed
TAFLIE & S AT aaT 2 |

dee ST, deed TRIT & qEX @Al &
q%F €7 ST % o 0% g9% q¥F 3¢ e |

@i wFa W s dwew (Tungsten inert gas arc
welding) (TIG) (Fig 5): 30 ffy & dmmet sdagiet (srgeiten)
AT I=F G & d9 uw AFF A9 (3 ar fomwm) &
ATATILOT § 3T FAAT & |

Iarew uq fafemior : fve (NSQF @@ 5) = stwrm 1.4.57 & 58 & gt Rraia 229



Fig 1
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Fig 2

ARC
WELDING
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ARC WELDING

FIN1457A2

Fig3 ~=— DIRECTION OF TRAVEL

ARC FLAME

ARC STREAM
ELECTRODE

FILLER ROD

ARC CORE J \— BASE METAL

CARBON ARC WELDING

FIN1457A3

I #Tq Siew & forg U 3ol q=e & &7 JF1T fhar s 21
T TR T A RS AT deed 5T (GTAW) off F=d 2|

Fig 4

TUNGSTEN
ELECTRODES

HYDROGEN

GAS SHIELD
_\ WELDS MADE
WITH OR WITHOUT

FILLER ROD

HEAT ZONE

FIN1457A4

ATOMIC HYDROGEN WELDING PROCESS

Fig 5
TORCH 7
WATER
HOSE
/_ WELDING
CABLE )
o
z
o)
0]
o o x
TUNGSTEN — <
ELECTRODE WATER =
SUPPLY
POWER

FIN1457A5

SUPPLY

T Aed AT deed (GMAW) a1 org st 79 s aee
(Gas metal arc welding (GMAW) or Metal inert gas

arc welding) (MIG) (Fig 6) : s " #, U&% &d: W&,
ST ITHH TATEIE qAT A& G % A1 AT A % Frara<or
H, 3Tk aedl & qUT gAfory 39 g Al | e dwew (MIG)
YA Fed 2 |

Sq AT T HT FHad S8 AFAEE & Feod S[ar & ad
sﬁ(coz)aﬁémma'@aﬁwﬁ'&r(we)mé@?%ﬁ%l

Fig6 CONTROL SYSTEM

GAS OUT

—© ©

GUN CONTROL

FEED CONTROL

PO oo 09

HAND HELD

WIRE SPOOL

/ GAS IN

GUN/TORCH

Il

WIRE FEED
DRIVE MOTOR

TORCH CABLE
(POWER, GAS, COOLANT)

VOLTAGE
CONTROL

ON©,

SHIELDING
/_ GAS
CYLINDER

\_ ~
EARTH CABLE

CONTRACTOR CONTROL —/

110V SUPPLY —/\

BLOCK DIAGRAM (GMAW/MIG)

£ 080
I TN e

FIN1457A6
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T THH HT I AW € A9 377 deeT (GMAW) |

frmfeea s awew (Submerged arc welding) (Fig 7): T&
A, WA T&T HTdH STAIST IAFEIS T FTEI Forehd i <
& I o S & di T=t 3k aAdT & |

o, T § i Frfead gt & (s |

Fig 7

FLUX

HAND HELD —=—OR HOPPER

GUN WIRE

FEEDER

@' WIRE REEL

|~—— ELECTRODE WIRE

DIRECTION A\
OF TRAVEL

CONTROL SYSTEM

/— POWER SOURCE
oe° 0_0

@9 coog ) _ © .
000@%h

o

ELECTRODE LEAD

AUTO-TORCH

\ WORK LEAD

FLUX
BASE METAL — % o 5%3
L

SUBMERGED ARC WELDING

FIN1457A7

oz T aeed (Electro-slag welding) (Fig 8): T faax,
@A I3 TqF STHT TAFEIS qT T(erd FoAael (STgAd) &
T TS T % AT doed S & S 3T JeaT & |

AT AT deee (Plasma arc welding) (Fig 9) : 30 S&#

H SV SFEre T SISHT JATH aTell 49 - ATSEeT, STeg e
qAT ST & ATATERE § doe A & i {7 arar |

Fig 8 WIRE FEED AND HORIZONTAL
OSCILLATING MECHANISM IS
MOVED UP AS THE SHOES

ARE MOVED UP
FLUX FEED
/_ FROM HOPPER

MOLTEN FLUX
AND SLAG

MOLTEN WELD
METAL

WELD METAL

COOLING

SLIDING
COPPER SHOE

Fig 9 WELDING POWER SUPPLY(D.C.)
/ HIGH FREQUENCY GENERATOR
TUNGSTEN ELECTRODE

g PLASMA
'/ GAS
%

NOZZLE

SHIELDING
/_ GAS

CERAMIC
CcupP

MMM

PLASMA ARC WELDING SYSTEM

FIN1457A9

FIN1457A8

T WE T & (g fO9w Iueny &t ATaedshar sl & aur
AT AT ©el & deed & forg shaor Safue forfa 9 & gq=r
TART T ST 2

STe # X &g Sied & forg A% stavasar &t /v o gu d
T T 9407 FF4r Smar 21

7 T TIG dee & q91 2|

FAE GG & AHATATGH AT IoaT & Fled & forg @ronr
A= T g T S @)

#faw aw w4 @t Ity (Material Preparation Method)

IR @ T IS F A | o fwaforfad &1 FA A 2
o I R o AT annl # dE i savaE #aar awt

o A ® qF Afaa H1ES U¥ HY TG WG aAT Wl F Fewt F oy Iwmw g arw e et w aar s
* Y3 T AR TAT Wl F AAR FA F {0 v g+ arat i siiomet aun susweon &Y qg=me &2 @ |
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aweq ¥ forg Tt aEnft #1 g #9= A srawEwar (Neces-
sity of materials prepartion for welding): awe & g fafsmr
HeH | AWM & AfATET (IAET FIAT AT a9WI) F IR
faferer fammett & ary fafe aEs @t ©<, 9", = o
IAl F AfH a7 I FA F g AT ST Aq1ar 2
I3TET & oIy, ¥ &7 FATEAT (F&7), 8T TSI, del AT ST
qTET ATEA, e, fagat A firer, /Ao e, g ¥ @ gt |
AT &7 aEgl Hf a8 A5 &1 AE, Wel, TEH gATre v
I | ATAF AT, HISTS, ATH a7 =T § fHad €, § 3=
FTe FY & AT A § AT ST T | 3T: I dead
FIA & Id E WS A I qA ATAAT & AR Wil /
A TG T FTSAT qAT AAX FIA  ATTRIHAT et & |

A GTEAT T ITh ATEA A FIEA & T A, A HISRA & FTL
Tt A1, 9€, ST qUT A SATRATES SrET srarfear ofr e
I rgIfedT aeel &0 WWIEd HG0, 97 de€ SiE # 9 g
ST FET| T A9, T Ft [&T gl aar aft T v I
SIe | IR & al e SIS & gaw Ht AWEar |t enfr |
FHfIT 7oigd dee I 9T FeA % forg doea & qd Siiew arelt
qdel & Tt a, 92, STol, ade 1SS TS & ST a7
SIS S AT AdE H A% HEAT ATA9IH ST & |

Tl it wewt 1 fafirr fafkmt (Different methods used

to cut metals)

1 =T & BT H FHEHT

2 &9 | Fed gy

3 & oY e & SUENT § #Ted gu
4 feifes e & o &

5 I\ Faq & |

Tt =TT & forw wuw 4 fafat Iuanr 2idt & | /i arE &
forw fafer 2, 4 qar 5 ITARl e 21

gt Ft FTed & forg ITT A FAqT ITHYT |
1 oftaer S

2 %W % AT e

3 & i fme

4 fiefes fre

ST -Oet et Fda ar= |

TG qAT el & e [ & a9 &t ge™ J47 A & =
| & (90° HT 9¥) F oI 3@ FEAT g | ofte o
el & forg, St 3 mm wierE & iy &, & e & 3% 99
Tered TSl wafie wx anefe @ due fFar s awar 2|

[&)]

dfeswt &1 faaeor (v, o= ==, 2@@) (Welding description (fusion, non-fusion

and pressure)

SEEW 3 UG F A § o1 fwAfortad w1 FA A e

o TFE HIX A FAA AT & Fi St w0
* Zarg At i faftet |

afeeT argett &t e+ % oF fafw 2 |

T AT & ST & o areft fafer wist afeewr @ |
afT % v (Types of welding)

w=e afesT (Fusion welding) (Fig 1)

Fig 1

FUSED EDGES

fom g1 @ fafyr (Non Fusion welding) (Fig 2): awe+
#r fafer oo a\ e a1 | arget # I AR w1 T
AT HE HX, QX T S w AT A faEr, Af a &
fareft Tt & ST % foAT uwET ST SAT €, T doed
FEATIT & | FATET AT e W g |

AT AT &g & |

FIN145721

Fig 2

EDGES MELT WITH
FILLER METAL

FIN145722

{
e
:
E

— ﬁ-%;[
- | S
— faEga qur fw e F afaRE a= 'l

T deeA (Pressure welding) (Fig 3): 7% dce= &1 us fafyr
2 o auTe angett &1 wrfees A Sifew o ferfa q@ ar
FH FHemaT ST @ AR dd 3% 91g | FAT 6y e a| w
a1 BUIS ERT A€ 3d gU UF a1 (7T S1ar & | T F 861 A
# 77 e fafyr et €1

232 Sareq ta fafemior . fFeT (NSQF @@= 5) - srwrm 1.4.57 & 58 & "t fraia



Fig 3
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3w afrate (Welding processes)

e Ht =T FAET AT 2 |

ST A ATBR Bt (Bt qeed) ar fasret sfoaery (wfodg
Iee) & @ 2

I @ T UG & A | o fwAforfad w1 FA AT B

o 3f ufrmett wt ghuae fikm)
* SMAW, GMAW & GTAW 3afer afsmst &1 aviw iR |
o AEATHAT F ATAR AT qFaT F1 FATT AT

dfesw & wfFar? Welding Processes

frea go aut & afew # &% JbFg ame o 21 &
SfhATE FT TUT T (FF AT § & A 2) F A
e & T faFaT AT & qur s R S are g
& TR 9T AT (9T F=ar 2| Awisger &ww 7 50 cm sAfE
HAIT-3T THY 1 Afeew AfFATT Iy &, 379 & 89
srfersae ST g arelt faRga s AT F @i sareeen
# & foag & &

(SMAW) & #ear arrd afer (GMAW) @ | dves
o AfET (GTAW) 21

3 @+t afefoat § fag@ o=t & St @ arf a€ o o
TS B qF A fa AT 97q i fEeET wE e g

gTg F I a97 % | 38 G9A 9T AR H FqEATI0d
4% & (GMAW) 7T =2 81T (SMAW & GTAW) &t
et freet gu ang &t 37 @ fem Sirar 2|

o 7% A fEfaat e S FT F9a oT9ar @ 5=
FXAT © o SF T ATATELT IATH B Feh q°qT AT gIAT
oTg faT ATFRHT & 39 a9 & |

firfes #ew sk AT (Shielded Metal Arc Welding
(SMAW) (Fig 1)

SMAW &t 3few gfear uF 07 soagis & JA Fear €
s et wnT § o9 =er ST § auT 39% IEY fded
Fie JaTed gd 8| I8 Fe TH AH IAqT FAaT & SAlh
Toagie F b & & Y = A g § Fear 21 39 e
AT FTHN AT A ST IoAT FC 3t & e goiwgrs qor
AT o1 I fooe 1 €

Fig 1

SHIELDED METAL ARC WELDING

ELECTRODE HOLDER

MACHINE

SUPPLY

™. WORK CABLE

FIN145731

T g oTg TFgIS | AT aATdT AT ATHR €7q & et
oTg & ST AT a7 FEAT & | FAT Sk ard e e g1 6|

& T A dedr €, foeer gu ang &7 faeror ' & Sar @
AT UF 9 & €T o aar 2| et g€ ag uF gu & aed

Iarew uq fafemior : ffer (NSQF @@ 5) = stwm 1.4.57 & 58 & wwifua Rraia 233



T SAFEIS FT FIE & T a7 IS & I ST A 7 &
fore STt & o gefae et @ (Fig 2) | soegie & i 8
F aote & SMAW stferaax feee afeew & ama & oft ST stvefr
gl

Fig 2

COVERED
ELECTRODE

ARC

DROPLETS OF
MOLTEN METAL

FIN145732

SHIELDED METAL ARC WELDING

SMAW t# agd & qer aum s frr gomelt @ s gy
STgert & ATH § ST Sar & 7eaw Hofr a7y afeswr w0 afq
T¥ UF A T F A0 A7 gEAT & | SMAW & TIRT FA &
T F FH GA(AT ST, AHAT ST AEEN & TF &F &
AT I a% o ST G%dT & | 30% oI ol & arer Suaew

TAT SAFEIS HA | FH JAT TG &1 AT BT & | SMAW
FARTS A AeE F dee FA F AA qgd aF adrelt Ster
11.5mm FFS mm A aF & 7 & AAT-TeT THR
FT AT F2h 7 AT € | T€ qgA & AT § U &I § g%
TN aF AN H 18 A7 Ghdl & Fih 36% (oI Fad Th
SYEX #Y ATEEAFAT Sl & | 31 T€ Jgad &F agger Thhar &
Fifh 3ok g faferer wae & g aw b o @ &1 S
FE ATAA &t et o g it |

SMAW # = adt Ffiat 2 -
1 € Fafa® gt qar O Ia= Far 2|

2 3w fafy & I =7 & wwAT FET dHE AT W oFEA
AN FAET ST |

3 g% FTr i afeeT et 2|

4 za% foU UF FOE IR AT SEEEAT gt & o fF
FTATE Ol HY AT FT 7 |

9 #ew ok afeer (GMAW) (Fig 3)

Fig 3

WORK -
<A

WORK
CLAMP

SHIELDING GAS CYLINDER

CONTROL UNIT
1{ WIRE SPOOL
WELDING CABLE ASSEMBLY l’
e  WIRE AND WIRE LINER
e WELDING POWER CABLE Y ,\\’AV Eéﬁ:ms
e  SHIELDING GAS HOSE WIRE FEEDER b
e  STRAT/STOP CONNTROL POWDER g/éz_.’,/’
WIRES % e SRR =
WELDING SAFETY \'E @
GUN > CHAIN (/| > MAIN POWER
A2 A SUPPLY CABLE

/ WELDING STRAT/STOP =
CONTROL LEVER

GAS METAL ARC WELDING EQUIPMENT

< []. - COMBINATION REGULATOR
(VB0 AND FLOWMETER
=

WIRE FEED AND

WELDING POWER

CABLE
WORK CABLE

FIN145733

GMAW SOt # TF TTaR a7 seag s (S & e a=
BIAT T&T &) a7 AT o7 & d | wfud A S awar
| wEt aftferfoat & ar #t o 3 & o J% T A
Tl 7 3 oF & fae F a9 @ St €| W 91g uF
Jaelt ATX ST & St fF TErford a¥h § I a% 9gars St §
set o & fiaerdt & o9 & fuar gem u1g gar # Wi

TSI % Tl HAGAS SiaT & 36 (g Ao Ifed 16
F UF AW FA9 B AEIHAT (Al | IS FAT WATAA FEA
arett T8 uw R [fEs aamEe aardt €| atfs fee g
T & AT it a9 IAHT a=E (AT A1 7% | (30 FoT @wq
GMAW =fera MIG (#e 3¢ 19) afes & am & Srr
STt 21 S W T FTOTANT A=l fRAT ST oFFar (S
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SMAW) Sarfed sits Awga &id & | W amdl Afaswax
AT 7 & FH st © (Fig 4)

Fig4

SHEILD GAS BLANKET

SOLDIFIED WELD
ARC PLASMA

MOLTEN
WELD METAL

MOLTEN METAL DROPS

FIN145734

GMAW fafer gt &1 aga asit & &tar & qar @& oY w=ar
& | 58 gTeT ueelt oftel & stfq Reva widT wiet ¥ o s &
afew # o @Fdr | gEH W & (7T g\ ),
st qar afwfiew w afiway & @ =g =
fafies o= a1g 9= o 3HET A T S 1 S aqwar ©
safF o= 3t faga ard afew & fafet fed av § Tea
=TT A TE T H A FEER 0 AE9IHAT Sl & | I=adH
AfeeT 3T quT AT F I FA ARE A ATAEFAT T
faftr &7 asft & aew arelt fafer a= @& &)

| &|e 3 afesw (GTAW) (Fig 5)

Fig5
"\ ~
7 \

QUL LI

FIN145735

GTAW ST § ST Soiohgle quT AT &1 & a9 § T
T STAT € | GE7 Fae T | Sag (S {Uuerdr 7el & sats wre
39 ©I 9 fIreaer J1ar € St 9% 9T & gy et gdr §
T AT o #1 IATT el 8| 9T a7g UF 9Aqell ar &
TR # BT & e I &7 7 T & 9HET Jav © a9 8
o e gar | ATHEIo & areeiie & | gafong g sTtai=
R T F FAT AT ATTHFAT WAl & | T A 19 TF R
AT AT JATT © | ForeT a8 I 1 a9 A 8¢
SEH B B 3T 2| GTAW stferdax TIG (S|sre 3¢ )
afeeT & A & AT AT & FA(H  FARH FT SIS AAGA BT
&, ga e Bd 91g A Ied B €, IS YA u1g & AFATC
ST wfaereft o & € dWed & SAfUE Tl aTIHE quT
TSt eI GATHAT SR FaH ST T @H B ATAT IAFES
FATAT | T T ATTA SATHATL 9 TR 11,000 F gt 1
Faa & forg o # S Al W 9 (AR) Rfemm (He),
arggrer (N) &t &t &7 firsror giar 2|

GMAW # w2Ta ATt & 927 stdd 8l & | GTAW &1 et
g fafy amfet &a sas faur & sophifem, afatem,
arar, Faer, e smeafem safe & arer s 3= ST aear
g arwaa ® #1% o arg o fF gaers & awt GTAW fafyr &
3 F T 2|

IE UF ATF, I=F AU A (AT © ok forg aga #7 Awn
AT F% A faege o AfeeT & a1 g A SAEvESar e
gt | 37 fafdr gy qad deadia 7 T A9gd S 9T g 2|
T2l g s afew #r fnfy wfa & At 7 & ow 2

qfeefra arg s afesT qur Co, afesw & 7o 3w @@z | (Co, welding equipment and

process)

IqAV : 3 U & A« A oA faforfaa wRF F A e

* co, AT #1 e Tam=y
* co, afesT v afi== |

Co, afe&w #1 9= (Introduction to Co, welding): &g
F el quT ofier Ft e st F gy FreAr uF arge H
STeR a #a® geax fafer & FifF 37 qhHFar § a9 1Y diE F
U7 AT AH AET B AT o UF ATUR o1g 7 2 |

e AT foeelt g% AnTl SN X a¥e | Jffe qer § ar
YHSAT AT T ARG H foaar germ garg &
FT| TEHT TROMH TF FAAL q&T GrEaAT A1 0 | TRIfE
aTg A dfesT (SMAW) # SoFgls 9% 9@t g7 Foad &

FET & T & Iearfad et & wh quT foreer guoang &
g T STar 2|

Ireh fau wTw afefar & w6 i Aot o emt, fRfomm,
FIAA SEAFEEE H AfesT & TR F TTA a7 11 €| 39
AT & FATRA FA & forg AfeeT e A1 I F g
ST € | AT &1 q&T AR ITHRA Jeragie & ama e
% BT g AT aTaT AT 2 |
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GMA 3f& =1 fa=ia (Principle of GMA welding) :
e At s A A s st a9 & fow T 9ft AR F e
F TR 97 Hed & AT TheAT AT & | TH fohaw gam e
orq, fraelt g8 W@ g1g @ ow & AR ww & fou
ffera/afaferr Ta & afewT o=/ ™ & a=T o AT 2|
(Fig1)

Fig 1

CO, GAS CONTACT TIP

NOZZLE
ELECTRODE WIRE
WELD METAL

SHIELDING GAS

\L WORK

PRINCIPLE OF CO , WELDING

e uw fAfers d9 &1 97T Fed ITHRE o1 sowele e
AT Y 3T &1 a9 (AT AT & at F Iiehar ded 3¢ 4|
3T (MIG) Feamdt 21 (MIG).

WELD POOL

FIN145741

ST HTE ETE-ATHIEE Hi TIRET I29F & TANT 3T Srar & ar
T4 ave # fafera 7€t eidt afer stifos & & frmfier dgew
ST 2| gAfey FTE-STE ATHFATES dfeatm &7 e Ufked A9
(MAG) 3fET & 7w & oft ST ST 2|

MIG/MAG afe& &1 A afveer & Iewa & forg s
F1 IS AW 9T AT et 2|

THF ATAw NG Aed ATH AT TS ATV A 2 |
JW GMAW stefraenfer &aer & oy smens@ Saswor

Basic equipment for a typical GMAW semiautomatic
setup (Fig 2)

3w oifvs &na - e ot g Fear 2|

AT T&TEF - Afet T & A€ H1 ATY(A B =07 Fav
2l

TAFEIS AT FT AT

Afe&TT 7 - TSl AT YeT FAT @ qur afee T At e
o qfRefara i ST Fedar 2

gfferd i Rt - o X aRefaa @ & sy e
FXAT 2|

Fig 2

1. CONSTANT VOLTAGE (CV) POWER SOURCE
2. POWER CORD

3. CABLE TO FEEDER

4. GROUND CABLE TO WORKPIECE

5. WORKPIECE

6. WELDING TORCH

7. CONSTANT SPEED WIRE FEEDER

8. ELECTRODE WIRE

9. GAS HOSE

10.SHIELDING GAS CYLINDER

11.GAS REGULATOR WITH FLOW METER

FIN145742
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afegw wiwn @1 g@ma (Selection of the welding process)

IqAV : 3 U & A A oA faforfaa wRF w A e

o 3fRETT afFaT 1 gATT FEA THT S T@ AR T FREH F Ghgg FHA |

o AfT afkar Y @ qur e TR |

3fem wfkan #1 g (Selection of the welding process)

TAF FE H S H T(HAT H A F3 FRH T 6T
Fear & | faeft #19F & forg s & S At afes sk &
AT A & forg #1F uw faftre few 78 21 afeew o a1
AT FIA THT AT ATA9IF FF AW § @ A AR,
39 & g fawfafea &

o IJUHII N IJTAEAT

ATII FY FrIEAT
ATITF UrETT (AT &1g T4 fRran)

AR IeA A fewmae
o SIS A AT AT &FT ATHT
o % foU @ & Iqerear
o @A AT AN
sawas fafvew da
T ST & qTaer gLt ahEar & gera % "reeer fen e

(General guidelines for selecting one process over
another)

S UF THAT F1 AL THHAT & Thael gATa 6T Sar € at

s FE e e e T T i
o S S ATelt e AT | Y T & I At & S H¢ A A |
afew it Ik HIEel]
aqET afeT & ovarq ger awE
SMAW . .
q AW T (T AT A=A T2 ATATHA eI T IGT/AAT ALHT
YT (3% o1 UF FILTEAT F deS Y HETW HIAA & ATAAHAT BNl & |
TEgET (9 g T affar # & savEEAT gt &
GMAW T (3% g T ASTEAT H A FY afeer & qwaTd FH AETE A ATAvEAHAT it 2 |
AT )
=T oY Ao affara | &Y rawEsar dr @
GTAW T F qTETd AEE F ATIIHAT ART AT afsre # e efiur
TEET (3 o7 UF AreTEAT H Aes I AT AT ATIE FIEAAT AR |
Y FHAT )

HP & LP afeEm saseor &1 faawor Regia siiw #rf w2 &% fafer (HP & LP welding equipments
description, principle and method of operating)

I @ T UG & A | o fwAforfead w1 FA A B

o FTRT-THIfEee |1 HT (HCOT FT TR0

o ATRA-THIRRe & e 39 auT S=9 31" Jonferat & aR | J9t gt

o o Ta U7 ST 9 GHAET & A fAHE w awt |

AR gEifeel ®==r (Oxy-acetylene plants): T affail-
el woT & affgd e o s @

~ I e T |

— = T @@ A

TF 3= a9 447, I a9 (15 fun/aHi?) & swid getfeetta
& JaT Far &1 (Fig 1)
factter gefifeett (frforvee # Gefifedta) & o 99 &ia 2 |

UF I= 31 AT A AT AT FT 9 T qwi
ST
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Fig 1

o
o

ACETYLENE
OXYGEN

_/

NON-INJECTOR TYPE
HIGH PRESSURE
BLOW PIPE

4

HIGH PRESSURE OXY-ACETYLENE PLANT

uF e g wEF vEifede @1 W Faw uEifeetm sifaa
S e g1 (0.17 fm/aefi?) & st w3 21 (Fig 2)

FIN1457E1

Fig 2
9 PURIFIER

a2

Kf:

HYDRAULIC BACK
PRESSURE VALVE

\

LOW PRESSURE

[}
OXYGEN
INJECTOR TYPE
BLOWPIPE

q

ACETYLENE GENERATOR

C

5

FIN1457E2

LOW PRESSURE OXY-ACETYLENE PLANT

T= I AT e T |9 A 120 | 150 /A
T W & dqiEa 3= I Rfevgal & T srRfiew
T T T w1 E

ArR-uEifeel= sonferat (Oxy-acetylene systems): %
= I ATRAT-UEi el 9= &7 =7 a9 a= off #ed 2|

I T AT o fere ¥ aret e e gdifesh gd=r =t =
T Tl ed & |

I=T I WU | UF e Ia & 39 I GFEAT B TART
faer ST € S e @ soret # forg Suge A€ et 2

S= I AFEIST & GHIfeeNT I8 AEF | T4 &F Ga¥ &
Fu & forg v e GFT § UF AT 9w H ST ST Sar
g\ 3% wfafea stfaadt atea #1 o oEifechy gt & gt
FHEYT § IJTANT FAT FAT E| AT TH A @I F T/
TEeeh ST @ Fohelt & o= UF Fa=rfeld 999 319 ared [
et fo sar € forad & tefifect sifier & fewie &t <@
ST & |

I=I 9 WUl & AW (Advantanges of high pressure
system): g &1 FTAT AT geeAT F FH HHEGATY ST
T 3F TUTCHt # AAT FT G T XA qAT IYF ST T,
FHforT &1 e A gerar AfUF Sr & | A7 ey & sy
B & FRO i fEEw & &t € | DA, faferew 3
TR T SIAT & q9T TLAdT & UF ST & gAY &I T o v
ST &@FaT 2 |

D.A. fafervee & framas &t sfrear @ axear & fe f&Far s
Tt €, forae awg &t a9a gidT & | sTeetdy qaT o1 st et
T THIE F FAT qIgd HT ITANT HAr 1 "qH6ar €1 D.A.
faforvee #t Taw % forg amed| A srawwar a2 et €|

TSt &1 SATHA (Sequence of steps)
foforoey atea X & Fier

T ATH AT AT T ATATAF aTed Hf @i

TME 9T qTed Gt

AT 9 F Y ¥ @S (T diee gerar 2)
HATA 3T A I & T |

FATAS 99 H FATG TG qF o6 Jifod a9 91 7 8 J | aa
AT BRT qur el oX A9 & I/ F 9 uF dgad s
g St qre o % f8rT gy afda gfar 21

el #Y JraeT quT wgReT (Care and maintenance
of regulators)

farferve<t daee & Atg # aur s & e ffovee &1
siw #% | (Fig 3)

HRA-THiRew aeew § vy e aun 5= T
wonferat o Faw GHifeel Iw, S=w ar e &t

Heher FYat € |

EwHt % W (Types of blowpipes): f# ar@ gurreft &
forg ue FehT ST/ AT o &1 ST AT Safar ate
& o8 =7 qm@ worrelt % forg st ST foRar S A 2

Fig 3

SUDDENLY OPEN AND CLOSE THE
CYLINDER VALVE FOR 2 OR 3 SECONDS

FIN1457E3
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farfervex are fiv-ofiX @iet qar 49 #t s (ffovew) aa
AT H F oA 3

HEREE R ad

frams d@agt ® da &1 s@w T w7 (Fig 4)

FIN1457E4

FIN1457E5

Azt 7Y & &t 7 e | (Fig 6)

FIN1457E6

o % g Stew & [ 819 Faq &7 37T # |

frams d@dut & R & |9 w3 & g aga o a6
ST w2 | (Fig 7)

Fig 7

FIN1457E7

W deed GwA-uar e i (Gas welding torch its type and Construction)

I @ T UG F A | AT FAwAforad wf w1 A g

o fafvrer T # it & ST Sar S
o TEF THR H GEHAl F ST (q@d Taqm Tt
o THHT FEG qAT AL & AR | q@qT Fhat |

s (Types)

It THT AT GHREAAT BT ©

— I 3G FEHAT AT A-AA: HIF TH FFAT
— T aTe AT AT i S TR AT

G&=at & S (Uses of blow pipes): Ta® w#X &
fafie feomem &ia & o & F sy w e @ Ges oo
GEAl afard €1 S AW dwed, 399, g Tddl qel &'
Aeed, deeA & Td qAT T AT, A Fel e |

AW A1 S= 91 At (Equal or High pressure blowpipe)
(Fig 1) : H.P. &t @ us fasor gfaa ey @ o fow &
TN GATT ATAT AT q41 Gefifeefia sqfeid #et & auw
THH AT T B & S ATAAHATIATE AAT & TaTe H o=
FA & FAT THAT AF deed A Ale qdAT AAE ATl ar
Jeed, AT & TS & O ATG F AIAT, AT F IO
AT qET 99T A9, ST [T & a9, 3 i g™ & oy
qAT FAd BT & STAT & 19 F & forg |

Iarew uq fafemior : ffer (NSQF @@ 5) = stwrm 1.4.57 & 58 & gt Rraia 239



Fig 1

GAS MIXER OXYGEN CONTROL
OXYGEN CONNECTION
| e
T bwwm \_m

INTERCHANGEABLE
NOzZzZLE

EQUAL OR HIGH PRESSURE BLOWPIPE

i% ACETYLENE CONNECTION
ACETYLENE CONTROL

FIN1457F1

AT I1@ GEAT (Fig 1) #, 3= a1a fforos @ @ safiee
auT TEifect & forw @t fantw aeem &ta €1 A9t & ware &t
T #2 & forg qur F (atEY) s =t # e
& fog fasror #e7 gtar €, & fog gt A= g g | 2|
(Fig 2) faf¥a & %o T15w & Al & a<% Ja1e el &, a4
fFT A & A% 9¥ Teaford @y @, # s qur
wefifechi T T a9 0.15kg/cm? & &9 319 I¥ &< &id & |
gafery & fsror et o uwar fAfya g €, qur = 9T F
ERT At & foT T @ yarfed eid €| 39 qHI a1 G |
T F I G FEAT [ T o Fod 8, I % AT AW A=A &
= G YA § ITANT Sam & | T&3F Tt & e 9 a4
AsTet AT & Srer € |

Fig 2
9 GAS PASSAGE IN THE GAS MIXING SECTION

-— O
~— ACETYLENE

777
777

ACETYLENE + O, ——1—

- 0

EQUAL PRESSURE TYPE TORCH

FIN1457F2

Aot ® fog gla &, o =g ¥ e ga €, a9 3@ 9w
faferer |rzsr &1 sTe & €1 Aot WY AW T 9 &) o
It ufer svar forey & 9 # @uq aqrg JEr € |

AEAYOT Aarasl : o FTe woTelt 9R S= 3T Gl v
T T R S "o 21

o= 3@ g+t (Low pressure blowpipe) (Fig 3)

T AT B FEA F A< UF AwaTw @ (Fig 3) Sar €
s & I 3@ SAtao Toedl © | a8 St Eifeaie
St & e e oEifeelie &% fsor #er & o STt & qur
R ST T w3 & o 3§ smavEsd a9 3dT @ a9 o9
e §ff IRTSaeT & Tk § TeE HAT B

o a1 T, AT AT & aE & Edr & afafe
& 3O% &1 F efe¥ uF At gl € oS = § uw aga
Bter (a%) o7 giar & foed & I=-a19 SAtefioe ot 21
TE I I AT T I: qF & qTeC AT & ar fHegor
a7 7 fAata Ieaa wedt & qur 9 S & fw qre offeehe
FT o0 FAT E 1 (Fig 4)

—~— ACETYLENE
ACETYLENE +0, =—f—-—2&££-4 -~ 0,

—— ACETYLENE

FIN1457F4

INJECTOR TYPE TORCH

T THE | T a8 Y #Y Aear-agat af Al & | i
T ATl q9T 3d: 9% il eld & | T ATI9AF BidT & 1%
TF FAIoTel Aggel = 9% AqTEeT BT |

HP &, LP gt & siferk iwelt gt & At afy
ATATTF BT A1 THHT TANWT I= I q0Tre 9¥ ofF fran
AT TEHAT |

Fig 3
OXYGEN CONTROL
INJECTOR _\ OXYGEN CONNECTION
= —— =
INTERCHANGEABLE HEAD %
ACETYLENE CONNECTION
\—ACETYLENE CONTROL

2
B
<
LOW PRESSURE BLOWPIPE >
Z

Figa GG qAT FIA (Care and maintenance)

ATIETET & TS F¥ T did A 47 deed fow et &t
eI A

Toer & ¥ T @ S qur T & g = S| w6
e a7 awew & forg fERaT Smg)

Ao #ie a1 Fieat aedl adt & Uid: T Sl ATy dtts
Sied ¥ F9d THT @Y 7 9 S|

Tister ARI%RT &t Faer 0T F=fFY & aT% &2, ST 39 T &
forg fagiw w7 & a7 21 (Fig 5, 6 @41 7)
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Fig 5

LOOP FOR HOLDING TIP

CLEANER IN A HOLDER ONE TIP CLEANER

THE TIP CLEANER RIBS ARE
SMOOTH AND ROUNDED

THE TIP CLEANER ENDS ARE
ROUNDED

FIN1457F5

Fig 6

FIN1457F6

SET OF DIFFERENT SIZE TIP CLEANERS IN A HOLDER

Fig 7

/]

METHOD OF TIP CLEANING

FIN1457F7

TN g7 qAT SATAT T AATAF ATT & FROT T I HE oA
gfd # g & fog aiva & T &t aR-ar ¥aw & s
il

gEfifectia & faeft ov aiF et & It qun stwfem % fog
Tt BT ot AT et 2 | Gt Tauht F Ay qE S T
e &3 &1 & W@ | $© AAAr I AT F § FE aq™m
AT A 3 ST W A |

3T e & e (s Y fae) (Types of welding joints (butt and fillet))

I @ T UG & A | o fwAforfead w1 FA A B
o A Ao AT & AH qAT ARG F AT WL FT qhat
o T qUT AT A & AHHLIT T JUA FT Tt |

A« e W (Basic welding joints) ( Fig 1)
faferer o ace st Fig 1 # @erian 1 2|

STYFT THE, S F ATHER JATH & AT WEN & e a1el
Tt &t o 'y @ A 2|

Fig 1

< L P

BUTT JOINT

<z &

LAP JOINT

CORNER JOINT EDGE JOINT

TEE JOINT

FIN1457A1

FUNDAMENTAL TYPE OF JOINTS

= % % (Types of weld): 3 3 T & &id 2| (Fig 2)
— ¥ 9c< | g€ A=

— frcie A= |

Fig 2

TYPE OF WELD

FIN1457A2

e au1 e aw % wwYwr (Nomenclature of butt and
fillet weld) (Fig 3 @T 4)

AW s (Root gap): I8 e S ated T & dr &f g<v
=t 21 (Fig 3)
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Fig 3 WELD ZONE

REINFORCEMENT — WELD METAL

.

HEAT-AFFECTED
ZONE

WELD JUNCTION

PENETRATION BEAD

PARENT METAL

FUSION
PENETRATION

HEAT AFFECTED ZONE

ROOT GAP

Z

\

FIN1457A3

Fig4
PARENT METAL

HEAT-AFFECTED
ZONE

WELD JUNCTION

WELD METAL

7

WELD ZONE
\ REINFORCEMENT

7

FUSION PENETRATION

HEAT-AFFECTED ZONE

Fig 7

’,44
|
|
|
|
|
I
2 |
o |
o |
=
[E——
FIN1457A7

7« %@ (Root face): a0 T e At &t Uawt & forg
HIAT FA% & oA [HAT¢ H ARA T gQ a+f qag | (Fig 8)

Fig 8

AyAl
]

ROOT GAP

FIN1457G8

'— ROOT FACE

Hq&@ ¥ (Root run) : S8 F qo@ TX fefud s =1 (Fig 9)

Fig 9 ROOT RUN
{3 i;

ROOT PENETRATION

FIN1457A9

FIN1457A4

am gwTiaa & (Heat affected zone): aw & aferde, dee
AT & T eTg FH wwdy o aRkafdd g 2|

utg @wTE (Leg length): et @ fawg SiET 9X A o1g 49
T e (Toe) F &9 FcAT &, % /i % &= & gL | (Fig 5)

Fig 5 7

TOE

LEG LENGTH

WELD FACE

N
A TOE
\(/,:CTUAL THROAT
THICKNESS

#« arg (Parent metal) : 3 R S aTaT WRT AT 98T |

LEG LENGTH

FIN1457A5

AR swaaeE (Fusion Penetration): §&f o1g # &a
& @t MexTe | (Fig 3 @ 4)

wseA (Reinforcement) : gt 98T (Toes) &1 STt aTelT YT
o= AfaRa a1g a1 g a1g #t qwe W [Fafud arg | (Fig 6)

A 9w (Root penetration): 78 Siig & fA=et W 7=
A T & J&90 2 (Fig 6 7T 9)

T (Run): T& T % W fafia gl (Fig 9)

factte T &t 2 & o sifea fmar stmar 8, st g 3 o et
T 2 |

Mz ¥ (Sealing run): FF (J€) AT Fedl JE & I
A1ES T A A & IO e & qeEr (efia ster awl

Fig 10

(Fig 10)
— ROOT RUN

\ SEALING RUN

FIN1457AA

Fig 6 WELD FACE TOE

— REINFORCEMENT

%

TOE —l /
‘\V 4
ROOT PENETRATION

FIN1457A6

gsaTY ¥ (Backing run): € a1 AT S1S % I AT T
feifaa o sier 9 (A % aeed % 79) | Fig 6

et Aierd (Throat thickness): eTgett #t &3 qT waret &t
Stte arelt YT a¥ "wex fig & &= A gLl (Fig 5)

dee &1 9gT (Toe of weld): a® g W&t awe wor, gt o1g &
firerar 21 (Fig 5 @I 6)

3 ®a® (Weld face): & amd 9 e s@mar mam o1 39
X & @1 147 dee | (Fig 5 a1 6)

dw dfr (Weld junction): &Ter &= qoT a9 goTiad &=
¥ afem | (Fig 3 o 4)

e wa® (Fusion face): 79 & wFT o d aa™ T
getferar 3 smar 1 (Fig 1)
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e & (Fusion zone): Te¥Tg S8l d& 4ol €1q &ferd &1
wE 21 (Fig 11)

Fig 11 §

FUSION FACES

FUSION ZONE \ N
VL
7222577777

FUSION ZONE

FIN1457AB

e F IR dee AT H A faerw aur =@ g &1 v (Purpose of root gap, tacking
and key hole in the weld joint during welding)

I @ T UG & A | o fwAforfad w1 FA A B

o A0 F IF AT H T@ T A A F TAAT FT a0 FY Tt
o dee & S ATt f57 F AEe Ft aqr FH quT Ao F qF A G F (R O F TAAT F Faqr qoha |

AT : Ao AT R qA AT a1 @ faa¥ (Gap: root
gap or root opening in welding joints)

A=A & 4 AT & SAed adt wr B Fo fAffe g w
et T@r At 21 (Fig 1) $8 38 &1 9 A ar g f4aw
Fed 2

Fig 1

ROOT GAP

ROOT GAP /
OR
ROOT OPENING

I : THHT I AeeA & FIN SIS &1 THE TEYE F AFET
T4 SARAFE AT AT A AU TeE A FAT 21 (Fig 2)

FIN1457B1

Fig 2

WITHOUT GAP WITH GAP

S I/
IN—

AT #Y HAT Sl & | T8 q o1 | Faet UF H{wad Te<0s aF
& et &1 a8 @7 Sga Soagie & AW & JYE] AT FH

=
=
[}

100%

FIN1457B2

BT & | 37 IHR AT qA AN ALl QAT AT Al s & aa
A% q 91 FIferd qel st |
3 THN deed I THT qA A AavEF giar |

Zi#T aee (Tack welds) : 2/#T 3 UH aY a< © oF aeeq &
I AT H Rl § aAr e F o a9 ag=y § 4ee &
forw gTT w2 2

TN do H T B WIETE & 1 AT I AT & a9 & AS &
fo<t 9¥ 35 mm # Aferwaw e q% ST iRl
(Fig 3 @ 4)

Fig 3

TACKS
TO BE WELDED
ON THIS SIDE

TO BE WELDED /

ON THIS SIDE

TACKS

FIN1457B3

qeadt T do8 & T oars &, ©e & qeE & g7 q9T diF
I & &= &, 35 mm # ATEHAW dQTE dF ST A1(Ry |

it dee it fu=r (Pitch of tack welds) : 3 mm wieTs &t 43
T el & forg fi g et § e o (3raid, el & e
# ) H 150 mm T FRY | =7 F e AR & T3F 1

T ua fafemtor : ke (NSQF ®® 5) = stvamw 1.4.57 & 58 & "t fraia 243



Fig 4
SIDE TO BE
WELDED FRST

mm 3f& & g @ 15 mm & g F3a g¢, 33 mm qor
sifer %t wters F forg 600mm % STfeeas d% st =1y |

o U= g &t 3 A & FH qEsal & oY Fad,  w
I & & srawEdT gt 2|

ST g gt & fde-aee T- st & forg @ @ &far
Trfeu|

TFT A FT AT F Ao AT 99 AT AT@r & qur
3 |rze ¥ A& | (Fig 3 @ 4)

FIN1457B4

29 (Purpose): =TT HEN &7 AL AT HX@T q71H
TES TAT I & FIA faeqr #it feifa &9 & o aea &
T T Ao v gt 1 (Fig 5)

dee % I T @™+ A (Importance of keyhole
during welding): =&l GET a7 I ddAT® & THel I
A€ (FAT qIT q€) ATEN GHAT I AT FH W A A I TH
Sag 2|

=1 swrr (Edge preparation)

Fig 5

THE ALIGNMENT
IS MAINTAINED
DUE TO TACKING.

THE JOB HAS GONE OUT

OF ALIGNMENT DURING

WELDING AS THE 2 PLATES
ARE NOT TACKED.

FIN1457B5

oFzie & faT & & 19 T F 3 Y W IE = i By
(=Tt == ST =aT 21 (Fig 6)

Fig 6 KEYHOLE

KEYHOLE TECHNIQUE

FIN1457B6

srafee fraem % AT qUF e e 9T FE & o 39 S
fara e 2

et G F, ASH LT FAFZIS HI, ATeh qLOT A, FeAFg IS
T AT ek qETE F gy e & are T S g 21
|Tet fog &1 @, g9 A & F9 99 (srrfa 1 mm) &t
AT & | TF 9 1T {7 & HIROT AT-TX AT HT 1T ST |

SEAW T IS F A § A1 fAwAferad w1 FIA AT S0
o {FATT TR FT ATITEAT FT qUA FT A
o TFRY 9T fhee aw # e AT Tam #1 aoie w 7 g |

T T #t sawwAt (Necessity of edge preparation):
TG HT FH oA T 48 FIA & (o7 A a1 9 8 | Fee
F 9 R a W &7 SEsEwar Sis # AEwE e A
A & forg oft 2t | e s 7 fefafaa aet & o=
# foram stmar 2|

~ 3= IHH 9F SMAW, stafi-teifedie aw (COz, ECETS
% gete) |

— SEr I aTelt u1g w1 TEE (3rafd) g3 s, ®A e
e, Ve, gerar et e |

— SIS S ATell g A A

— 9 & Y (07 AT fele 4<)
R LRE X

STANT & HEH THFT S qgd ([l Biar & FifE, A
HATTTE TR AT A St 39 d & o G e
FT SATTIHAT Tl BT & | TS I HT T ATeAT AR Fa A
gt o & siiet % o, smafea s s #3 § aeed, %
forw st (Accessible) a9 S at ST # Yafold weAT
g |

et & fRd # 9 STt &7 =39 FAaw qof fqa< qor gi=n
FIT & are o Sire arfe Fafia @ s ardr #or e #r
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AT &9 & %9 &t | a8 a1g & 97 FH H¢d & forg J q=r U
TFRT TSN HT TA AT AU, S qfE wfST qum wewr
AR s=TeEt &1 s e #9 % g a=a =@ 2|
T e doet & J STe &7 J3iT & ST 21

TF qA A F AERE @ A S A Siaad dFtad
g dee &I THH SIS § ©iel HT UHATT HUq FaT & | 37 8
AeeH SiSt & forg @ fAvrel Iude FA 8Y dee Wl LT
T fagfa Ft "emT qur SAde F agET g9 2|

e == % fafer (Method of edge preparation): =
Fftta fafeet & & et ua g aeea & forw S ar A
A AT HHA & |

—  SATAT &

— W0 g &

—  wEie wEfeT ar gw anefe
~ a9, BT

T TR & wwR qun =eemes (TYPES OF EDGE
PREPARATION AND SETUP)

AT deed § AT STANT i aret [fesr 9o & e
I &, A Fig 1 ® guriar @ &1

I 1%‘ %‘F

f T
FLANGE BUTT SQUARE BUTT

INCLUDED ANGLE

ANGLE OF BEVEL
I —_ |
! ‘» f ROOT FACE ! f ROOT RADIUS
GAP —e—=— GAP
SINGLE 'V' BUTT SINGLE 'U' BUTT
INCLUDED ANGLE
ANGLE OF BEVEL
] ROOT RADIUS
GAP — ROOT FACE — GAP
DOUBLE 'V' BUTT DOUBLE 'U' BUTT
b INCLUDED ANGLE %
- T4 ]
»G#AP ROOT FACE Vani ROOT RADIUS
GAP LAND

SINGLE BEVEL BUTT

O &

SINGLE 'J' BUTT

Il
R12 %,_
T

DOUBLE 'J'BUTT

SQUARE
f? EDGES

CORNER FILLET

20°

-

——

DOUBLE BEVEL BUTT

SQUARE
f EDGES —
TEE FILLET LAP FILLET

BEVEL ROOT FACE BEVEL

e e R
T T T

SINGLE BEVEL FILLET DOUBLE BEVEL FILLET

FIN1457C1

fach= geifeeh= o Rafervge (Basic welding joints and position)

IqAVA : 3 U & A A oA faforfaa wRF w A e

+ faei= oefifestim D A 1w faferoee & a0 @@t Tt

+ DA 7w Raferee & deet aa aur 39S s 7 iy sar ww
o TRE T & Toated D A Riferoee &t areatg A sty S arett gRite ahe & a7 aar @@

g (Definition): o€ &iet o= & fSrEsT woiT 9 aeed
AT e STl & forg faef fafe & = ame oefifecty @ &t
gefara & & @fa Fe & forg o smar 2|

Tt aa (Constructional features) (Fig 1): geifechia
A HEaed FUa o ogd § JaET Jar § A1 afeed e
9T &aT & a9 100 /a2 F o g1 & arey gt e
farer strar 2| faforeT ofid o I=a o wifsa #@ & aar
T 19 dTed AT ST & | frfervey ares fetw avhe & AT
araTad gfeat gt & foras ara aft s F tEifeda Ry
AT ST Tt & | qTed o Gl qT 85 HeA & [AferveT area #

TF &I % (spindle) A &tAT & | T & FIL UF LIt 47 %
T A ¢ o fF aRaed & W 56 At & = o
7| fafomsy &t Fr 7 wew de faar stmar 2| DA fafase #
AT 3.5 #1° - 8.5 HY® &Y @kt &1

DA fiferex (s a%) & ama B W o &id & &
T 100°C & arod 9 fEet | (Fig 2) afe ffoos &t
I=F ATT A/ 9 T@T AT & A TS O et SAroa qur 368
Tea & I 3T g sy f fafoew &t sifa &t a1 we sy
A it fwew e s

T da fafemtor : ke (NSQF == 5) = stvamw 1.4.57 & 58 & "t fraia 245



Fig 1

; i BASIC WELD JOINT

BUTT JOINT

[ ; Z T-JOINT
f EDGE JOINT
Fig 2

o %
VERTICAL

LAP JOINT

&

CORNER JOINT

FIN1457D1

OVERHEAD
HORIZONTAL

FIN1457D2

D A 7 faferoee =met w3 % fafr (Method of charging D A
gas cylinder): TEifechi & &7 o= el & |® 1 /A
# FUT 0@ & A HUSTOT I A1 BT & | TEifeatia #it
faforoe<t # gefara & & sienwr & fou wga favw fafyr §i=
SE

farferve<t # fBfe w@rf wy oa & o

— AT ST F AT

— e g

— wrew fafemr

— faoiv &7 & dar R e wawwe

~ wEaY tEEE |

TS ATH T STEgIHET 89 a9 ([Aferve-T & ITst (a1 ST
T o fofed et # W 3ar © (FfceT & 3w &1 1/3
HTT) UEifeele | Y anwr 15 fn/ad are & st
fafere & =t foFar smar 21

59 Ueter, GEifeeia %t St 9 § geiea e & &9 |
facfier et 2|

zafery 3@ faeiia Seifeetia #ed & | aTaT= g1 a9 aT9HTe &
el U 9T UEiete, gEifeeie & 25 ArEre &t faeiE W
Tqar g1 A AIRET =T F T g9 e & 1 9
AT aT9EE 9 15 fFr/adzeE & erefim 25 x 15 = 375
gHifee aravet Ft el #¢ adar 2|

Tt Y W Rever #1 faen, @R, g= sww #@iw swt (Gases and gas cylinders
description, kinds, main difference and uses)

SEAW 3 UG F A § o1 fwAfora w1 #A A e

o g afRT & T A AR qTAr AFT F A TATT
* faftrr T & 9 SATET-EART & TR @I
* faftrr T & 9 SATET-HEART F ATGER G99 IIIRT F4qT T |

faferer Aa afeEw gt & duw i & Teq & A & forw For
CIERSIGURA

g9 AT % ge (combustion) F forw seRfiet &Y sTavHAT
EECiiA

TSI U S99 T & @ad & U Sarell (et & | S afest &
forg emg &t @ FAr 21 (Fig 1)

AT # s # S A Su 4| (Fuel gases used in
welding)

afee & forw e A9 s &t Srer 2 |
- udted

- ETEgIS |

- HA-AG

- gfm g fe (Tw o o)

246 Sareq ta fafemior . fFeT (NSQF @@= 5) - srwrm 1.4.57 & 58 & wwitee i



Fig 1

OXYGEN GAS

FUEL GAS

C

MIXING CONTROL

WELDING JOB

FIN1457F1

Saaelie A] #t qEEE 19 (Supporter of combustion gas)

Ty 1 SRS F FETEaT & STod & A 28 389 #T aTeds
FeT AT & |

faf=r ftw-samen @@ (Gas-flame combination)

TR + uHteeie = saRfise wHtedte @ Sarar
ATRIS + ETEgio = ATRTEEgieH I ST

AR + & A9 = & A9 SAqTAr

qrRfio + ue 6t Sft = e fF St dw s

T SATEAT WA F ATTHRA qAT STIT

JEFl THied @ Saren (Oxy-acetylene gas flame)
(Fig 2)

Fig 2

T

F

g

il
FLAME TEMPERATURE
Cﬂ: NN 3100°C-3300°C
ACETYLENE GENERATOR
)——\\

SITAT T aTawd 3100°C & 3300°C a &tar 2|

AT THTEH A SATAT HT AT a¥Y Ale U TeAte angent
TIAT S9% TAT &1 afeew, | wfdwr, goa afSm & =i
(gouging) i< afeeT, &g FETROT (metal spraying) =T ot
TR 2q T ST 2|

OXYGEN

FIN1457F2

ATHR-ZEZIA T Sarer (Oxy Hydrogen gas flame)

Fig 3

(Fig 3)

T

HYDROGEN
OXYGEN

FLAME TEMPERATURE

\_/ 2400°C - 2700°C

=

FIN1457F3

ST T arased 2400°C & 2700°C sar ¢ |

TEAT SATAT § THY T TATT AN HTT 1T & | SHEHT AN ool
FTORT, FTET Aee AT AT STe & i< geara &1 49 Hfew & G
ST & |

T 39 Sgiferaw f| s (Oxy-liquid petroleum gas

Fig 4

flame) (Fig 4)

OXYGEN

L.P.G

\_/ FLAME TEMPERATURE
2700°C - 2800°C

SN

Y

4

FIN1457F4

ST T AT9%H : 2700°C & 2800°C @ &tar & |

TH SATAT | FHTET UF AT THE v @ |

T O & A HfET & wHg qaw & forg sEmT R sar
gl

stRft-Fier A e (Oxy-coal gas flame) (Fig 5)
SATAT FT aTahd : 1800°C & 2200°C

TAF SATAT W FTHA T TG SIAT € AT T8 TleS (T UF SfomT
¥ foru gmwmer T STaT € |

T da fafemtor : ke (NSQF ®® 5) = stvamw 1.4.57 & 58 & "t fraia 247



Fig 5

COAL GAS MAIN
/;7 NON-RETURN VALVE

OXYGEN

FLAME TEMPERATURE
1800°C - 2200°C

C

FIN1457F5

AT TSN A ST §9RT g4 Aferw =T
A@E |

AR T Rrfervee (Oxygen gas cylinder)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S
o fafirr e RfeoeT & oeam w7 Tt

o FTRIS T Rferoedt & =t aat a9r ArawE i fAfy F aw # qar g |

fta faferoee &t afvwman (Definition of a gas cylinder):
TE TF W&ol & I E1aT & a1 T deed a1 9= Arenfis
v & fou gefem &1 & qur sifys /e § 9= a9 W
fafss et & sierewr & forg fe stmar &1

itw fafeoee & @ U wg== (Types and identifica-
tions of gas cylinders): i fafovet it i & a7 &
FIATE ST 399 &, & A0 & YHRT Sq1ar | (|l 1)

e ffost it Teu I fie 41 et qur ara qfeat &
F AT S| (ATl 1)

|y 1
fw faferoeat &t =
it fafeoe #= AW FAT FTET e gt
AteRfe FHTeT arfestt
gEtfeettT e EIeil
el AT (T EIRil
A A Afed)
CESER] et IRl
TR A (et atfedt
ar afeq)
ELE! LGRS arfest
EIEE A (qST =6 A | qAEAT
s afed)
AT e et
FTa BT FTAT (ThT g
ATFATES #rar &feqd)

AR A9 fafervge (Oxygen gas cylinder): 7= daw@i=
el T gHAT @ foraet s sitaiioe A9 & gefad qur a<t
AT & 150 fFErm/adizd srfteman g & orefiv e aur 3@
A deed AT FeAq & forw fawam Strar 21

At 7t fafereeat & @<=t o (Constructional fea-
tures of oxygen gas cylinder) (Fig 1)

Fig 1
REMOVABLE
METAL CAP

PRESSED STEEL
NECK RING

1295 m

CONSTRUCTIONAL FEATURE
OF OXYGEN GAS CYLINDER

FIN1457G1

7g daE Hua ©ier & FamET SIrar & qar 225 frn/adiz &
T & A1 a0 &y star 2| faferey it o uw 3= g™

248 Sareq ta fafemior . fFeT (NSQF @@= 5) - srwrm 1.4.57 & 58 & wwitee fraia




qlea T BiAT & ST =T Th1T BoTd Hid & a7 S & |
(Fig 2)

Fig 2

WHEEL TYPE HANDLE TO
OPEN & CLOSE THE VALVE

Y z
7 /”/7///'//'%" - ‘

THREADS INTO /

CYLINDER

OXYGEN IN

CONSTRUCTIONAL FEATURES
OF A CYLINDER VALVE

FIN1457G2

fafeey arm # uF am@ @3 g el ¢ e oF e =
Bl € S Fe oAt 3EE gew & ffovey Wadt am@ gaar
sfes & o & fafores s (37 &t ats | fafvey aa
it arhe fHfer & wes atfet Fieat et &, s a
aoft gTe Rl &t SeT ST | aTed @id= d9T 88 69 &
for farfereT area ® s Wit ffveer it e strar | ok
F I Al & 3HET g & fory At & I U ©iA 9 &
¥ F& 9 21 (Fig 1)

faforvege & 9 Frer 92 fFar SmEr 2|

farferve &t arwar 3.5 13 - 8.5 WidET dwdr 2|

7 T2 STHAT F ATRi fAfervet &1 e s=eT R Sar 2|
Ao fafevee & dw =t ®= (Charging of gas in
oxygen cylinder): sitadis fafervex & 120-150 faum/aehi
T F efie stiRfie WY ot 2| fafervet & fAafaa aur
Arafies St & AT @1 AT 9T e & g Sfdeadt &
e % fore 3= siifora B strar 2| #rfees =it &1 ST
FIA GU IAH! ATAAF & § TEE & ATl 2|

foctier oefifeehe fiw Rfeoee (Dissolved acetylene gas cylinder)

IqAV : 3 U & A« A oA faforfaa wRF w A e

+ faei= oefifestim D A 1w faferoee & a0 @@t Tt

+ DA 7w Raferee & weet aa aur 39 s 7 ffdy sar s
o ATRE &1 & Toatea D A Rifervey #t oo ® saArlt S arett geide afkar & ar # Sar w6

gf¥wmer (Definition): o® et = & @ YT 9 deed
AT el STt & forg faef fafar & = e oefifeeta @ &t
gefara & & @fea we & forg famm stmar 21

Tt aa (Constructional features) (Fig 1): geifechia
A HEae FUa &d ogd § JaET Jar § A1 afesd &
IT= &laT & a9 100 /a2 F ot g1 & arey gt arer
farerm strar & | oy ofid o = o wifsa #@ & aa
T TS aTed AT ST € | frferveT area frtw arde & A
arATEd gfeat gl & o arer @it s & tHifede ffomee
T ST Tt & | ATed &F GieAwt q9T 95 F3 % Afervey ared &
% & g (spindle) T &TAT & | AT & FUT UF &I $9 &
I F4 d ¢ Sad & afRaed & gm @ afy & a=mEn o
a%| frformeT & #19r 9= e 92 star 2| DA fafeew &t
&waT 3.5 W3 - 8.5 Hi® & "l 2

DA faftex (smmfR® %) & @ w1 @ g & o
AT 100°C & araAE ¥ foreeiv| (Fig 2) afe fafooee #t
S=F ATT A 9% T@T AT & at TS 0 O S aor g6q8
Ted % g 3aar 9 oy & fafovew #v afa & a1 we sy
A wt e faar S|

Fig 1
ASBESTOS CLOTH REMOVABLE STEEL CAP

CYLINDER VALVE
SAFETY FUSE PLUG

LONG FIBRE ASBESTOS

" 12%(30m)’
ST / BODY PAINTED MAROON

40.5"(1.03m)
34.5"(.88m)

e . - DISOLVED ACETYLENE

SEAMLESS DRAWN |

STEEL TUBE OR

WELDING STEEL BODY
POROUS — |
SUBSTANCES

FINE ASBESTOS 7@

CONSTRUCTIONAL FEATURES OF A
DISSOLVED ACETYLENE GAS CYLINDER

S / SAFETY FUSE PLUG

FIN145711

D A 7 fafervee =mst w3 #t fafir (Method of charging D A
gas cylinder): TEifecii & &7 sta= el & § 1 fFm/a?
H FUY I F AT HUSTLOT I Tl g & | TEifeeie #it
fafoeet & gefara & & sierw & fog sga faow fafy §i=
&t g &

Iqree ua fafemtor : ke (NSQF == 5) = stvamw 1.4.57 & 58 & "t fraia 249



Fig 2

\FUSE METAL

ORI NANNANANN NN NN NN L

/THREADS

CONSTRUCTIONAL FEATURE OF A FUSE PLUG
FITTED WITH THE CYLINDER TOP AND BOTTOM

FIN145712

fafoost o fofea w=mf we o & o
— AT ST | IET

— gt gy
— arzw fafersr

— faviv =7 & d9 e T S
— FrEgaY tEwi |

AT AT T STEg e g9 ad fAfoveae § =1t o star
g ot ffea qard &t we dar ¢ (Rftex & g a7 &7 1/3
HTT) TEifeelE | & R e 15 fn/adi are F e
farforeT & =t foam smar 21

g9 UHte, TEifee 1 a<t 7 § gefea e & w7 |
facefi et 2|

gafory g8 fael GEifeehiar #ed €| arar=r a9 Jur arIHe &
i U ATAT UHter, UEifeciE & 25 "rEre &t faetie W
T g1 W IR =T F 0 g9 e & 1 9rEn
AT arqeE 9¥ 15 fFm/adizame & sefiw 25 x 15 = 375
geftfeen ArATe # e #¥ a@dr 2|

i fafeee & oo @wem s (Safety rules for gas cylinders)

gt sk & & = #t JU At ArR-IdReE
IR P giar & Al afy arawardt & weard
AT @ aE Tk T fammmwr wfE a= S #2) 3w
Aeaqet ¥ B aw Rl & aeeE #:39 | 0 aww
Ft G Rt f SRy g =R |

faforoest &t dar, fiwr a1 felt 9o & e & ga W |
TANT & I SR A AT e

faforve area &1 4 & @i |

w1 oft A faferoest & Fuw & 7 i qor 7 & fao #|

AT Rfere=t # Ter gor ared, T/ WaEe fFaren
ke AT I

A faforoedt #t 0F =l § ¥ @ S8t 3= a8t A
@ o oA & ary i fafove § g sear 2|

WY E AT GTeAt FRAToTUE=T T HUSTRIT SFeT-3TeT EaTaTe
W ¥ FY | Grelt fRiferoeet o @ & (MT [ @rer)
siferar #Y |

farforve = @t 8 AT WY gU SIAHT aTed a8 & |

farforveT it I3 qWT ared & e F AT T AW
fafomsT #t gt F AT F "W g AW AT W W F T
|

farforve<t a1 g &, faweT 3 a1 gewd §U T o ST

faferoeT T ® Giew IT 9T A F fUw qw@ AT
andl|
e a1 = %1 = A )

faforves ate #t @ta a1 §F #XA & fog 3fta ffoese (an
q&) =raT F T Y

St I T o <er @ ar faforvey & =t 7 e | et
ferfa & 7 9T 9 & forg SHEY aoTel STavHRdT & bt 2|

o Raferedt F e quam 9 = qur T & swge
vt @ |
T fforveT 9% o1t g 7 &< a7 {9 v Hefoa T w1

afe @I aTed AT ARAT T F wrewr faforver Raar & ar
THH AU @ FEA B ART T FL, A{HT 59 Gl & a8 F
& TET G &7 § 7@ q97 qa § 2 % g8 o JAl

otar faferet it STFRT A8 fhar ST @7 8 v S S= o S
ST TeT &F at ared &l ardy v |

faferoe<t =t "er @<t f&rfa & <@ STe qur S« S9= | & ar
SUGFT AT T |

T aw faeiw veifeelw (D A) Rferoew & wwearg
# forg dwen wfsen

T IR A1 ww a s #F fRafa 7 D A faferwey s awe
GET A

GFAT AT AT a3 HY |

RTAAd F G 9¢ fawy we ww fafoest & afa w9
g |

250 Sareq ta fafemior . fFeT (NSQF @@= 5) - srwrm 1.4.57 & 58 & awitee i



T T q9T e 9% & e &

— TEA e @ sy & srarst

— A § ATET ATAT AT FTAT FAT T THerT

— gl gl & stfaars

3 ffa Fa & fog

— faforoee are a= &

— fafoves arm & fams &t fafm #101

— YART & qF SIAU3T AT GHRAT B A F|

afe gy oX W & REm F Fror ffvey agr @ W)

AT IS & at

— fafomeT are dha @8 FY (36T ST & €9 § gEew
T BT FY)

— AT AN & U FET S AR ARAUTHS FT TART
F

— T ST AN F TF AR F QU S FH

gfe frfovee fiast o argr o & stfaa« & strar € ar

— foforoe g d7 #X

— faforoex & s &t s &1

~ fafomey #t g1 X g ™A W o S0, q@i gAr A

FATA AT T & |

at foe® F¢ ffovet &t 31 #1|

— i faforey e # aea giud w1 |

= faferoeTt & ary 9d ffered &t +f 7 W)

Iarew uq fafemior : fler (NSQF @@ 5) = stwrm 1.4.57 & 58 & wwifua Rraia 251



Sareq ua fafemior (Production & Manufacturing)

fex (Fitter) - af<w

v 1.4.59 ¥ gwtE R

e dfedw weliw & wage wnfva ®wAr (Setting up parameter for arc welding machine)

SEAW : 3H UG F A § o1 fwAfortad w1 FA A S
o AT N AICE F ATAN TAFLIT HT IATT TAT FE H AfeT

TAFZIS T AT qAT THNIY T TIRT

o far e fafvmer o & seagie & forw smawasdd e
#t i & fog uw oft Jie #¥ oW Tk & aw i stenr-
T SAFLIE IATEHT T UF &1 AT & WS % ol TelT-31erT
g TFdT € gad AfaR< Toagie W =eE A aTell 9¥d FT
T ot THdiEY ST # T9TEd T awdr & | A off aue et
S gerrgie 1 99 T ST <T@ SEd ScTes g & g
AT & 3@ AT AR A4 ghAfdad Fwr =nfen fF 37 gy
fererfRer &1 7 e @ &fw # 5 ' |

a# aeed zawete (Arc welding electrodes)

Zerwgie 9o (Electrode Table)

TAFIT AMP e
1/16" 20-40 Up to 3/16"
3/32" 40-125 Up to 1/4"
1/8 75-185 Over1/8"
5/32" 105-250 Over1/4"
3/16" 140-305 Over3/8"
1/4" 210-430 Over3/8"
5/16" 275-450 Over1/2"

e - 3 R o T aig AW AeE e st

ZRIT THY F AFAR FLE Y ATAHAT qAT 92 TAFL T T

ATAAHAT BT |

IR © W S F A # A fAwforfad & F A g
o TH Aee TAFZIST & A A AT T

o TAFIIT & THRT HT TAT Fol

+ few a@ F R | F@r gt

o TAFIT IT T G & ATAALTOT FT qUH HT T

¢ deq & A T AU FT FE FAT Fat |

== (Introduction): soFgIE WIS ATES qAT WS, ATHT:
T & a1 faafid (M1g) ar wee qud & faer s et
FHAT & | TF GTgF AT AT & STt TN doed TRTe i ot
FIA AT T qAT AT F AT W TH AE g AS H [TF
Tg WA & forg fFam st 21 (Fig 1)

Fig 1
CORE WIRE

T =10

FLUX COATED

ELECTRODE ARC

WELDING
POWER
SOURCES
FILLER
METAL

=5

BASE METAL PIECES

FLUX COATED METALLIC
ELECTRODE IN THE WELDING CIRCUIT

FIN145911

252

TN & atet fafera wh & seiagie, soagie 9 § {7 ™
gl

LEECICLE R E D

— fwss

— afgayT

frmesw ffr (Dipping method): #ie A &t & a1 ®
AT AT & o e 9 g1 § | wE aTT 9% 9T fae

THAAT TEl ST & e FeasT S| ToT gdT 8, 37
7% fafyr a=wte 72 21

gigses fafr (Extrusion method): w# @y #t 7€ A &t
UF FfEaT 99 § AT AT & i 319 & e e e
STAT & | T AT I 30 T I (Ao THaATT 4w dhfead
giar 8, e vaEaeT soage THAAT ear ¢ | (Fig 2) @+
Toagre fafastar et fafer &1 s #=a 21



Fig 2 BARE END FOR GRIPPING
IN ELECTRODE HOLDER

CORE WIRE

b

SOLID EXTRUDED
COVERING

FIN145912

STRIKING END

fereta= 1T (Coating factor) (Fig 3): #te are a faea =ma
& STgaTd W s urE Fed 2

Fig 3 — CORE WIRE DIA. COATING DIA. —

I [ |

COATING DIA.
CORE DIA.

COATING FACTOR =

FIN145913

COATING FACTOR

ToFEle #T faeas =
oo s =

TAFLIS FT HIS AL ATE

& Remm s frae 1258 1.38ars
qew femm s waes 14d 1.58ar e

Wt focifue seiwgiel & forg 1.6 & 2.2 gtar & aur gue wey
AT gerFgiel % forw 2.2 8 FA|

o faeas & 7 (Types of flux coating)
— e

N

_dte iu-f

— 9 |

aqete gaaee (Cellulosic electrode): ETAMT S
AIT & AAT A &A% av 8(d ©, 99 Gl qdT TeT |
3T TFEIRT ¥ AIT Fgd adqer sar € aur el aw &
SIS F ALAAT & SSTAT ST FFHAT & | AIT, TEGOA & Io
Y IY IAT FAT & qT AT I qred T2l &t &1 56
THT & geideis amEmad: DC + 9% ST &id & quT SHETee
= AT T aeed & forw Sug B 2

TarEe T T (Rutile electrodes): ®erEer soiagie, ATATA-
TS SIS Bld & forT a¥ feefaam srg-siiammge o smeriRa
ATT BT | ¥ Teragie dfavET I § agd ITANT o S
g TR T T de AR ST FXd & auT el dw w
oTg A HF ALAdT & ST SArar & | srferwter e Fraa gemat
& fou feifim a & aurel e gid € T 3 agE w
srfaater setagre, @t fafaat & swmr % forg Soa &t 2|

qa a1 Eggm-feta g (Basic or hydrogen-
controlled electrodes): T& AT STEF oA (AT SoiFg S o,
HfATIW FARTES AT HIATET FaTe I TR &id & | 56 T
% TOAFEIS AT TLHT oh (ST Jea-THTH FEATAL 6 Fee % ol ITeRT
Bid & 9T @99 H AW eiar 2| T8 FEHT 450°C | T9
(Backing) 300°C ¥ &% T ITINT & a9 a% 150°C 9%
HETRU & I 1 ATl & | 37 Rrfeai &t aard T&@d g, F6A,
AT IS 4T R Temer gearat a¥ 3= qared dee fAeiy v
FIATHE & | 50 T A ATAH goiagre, a+ el # e
A ATHL IoTo FIdl gU AXAAT & B ST bt ATl UTIAA
AT A8 [ETT 2 € | 50 gee s ST Q3T T (i), 31T T
F gelagrel & gorr & AfeF gt 2|

JAERA ST et (Iron powder electrodes): 3=
qTSEY SAFEIST &I IAHT ATH, FIET (A9) S Foiagre &
quAT # ghE F TAE FLAT &, F AT A ATARA AT
e} & e & foear €1 Seewwr F fou afe, soadie &
F&AT 120% & at &9 & 20% 4T &Y a€ & 100% I et
| FEiT I8 AT & SEHAT T @A AT UTqqA & AT qgd
AT (Smooth) &1 &, dcew fRafaat, afasr, satux, fee
I qAT qUTE AT Toea ferfa force @ ae aee a% diffa
BT 2|

e F1 Tt | Afwetor (Composition/characteris-
tics flux): 3= gotrerst & au & fawferfaa qaret a1 firsror
ghar 1

Ta™ a 99 (Alloying substances): 3 et #Tier
- frfera & sae & forg sfawfd a8 | o gerd ot
g

— HU-AEST
— %o-fafere
— wur-fedfaam

T WTERT 99T (Arc stabilising substances): 3 Fraide
gl & STt AT AT Ao & €T § M A1 & | 11 % Rrdiemor
& forg g ST BT Star 2

FEEsY (Deoxidizers): T TgTd F HYWAT FF Udd &
AT I F AT a1 & | Frettarfiamor gared, s sass,
AHierge, AverEe €1

oTg | TA AT g 99Ty (Slag forming substances): &
qeTd AT G I Ted & q97 a¥d (Float) #¥d & q9r a«
fafia aee a1g &t AT AT quT AIEge & &
FA | IS ATALT F FRO I 41 I e & bt
| grgAe A aret Terd et g, 99 T e 2

Te® | @WE % 9ard (Fluxing/cleaning substances): &
TeTd dee R S At AT & steMTEe W ogerd & aur
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TR G 1 AT & (A Fd § | T T, FRES,
FARTES T6E & Tard &1
9 ST a1 9914 (Gas forming substances): ¥ T 9

AT & S U1 F AR § TEIF & 2| F deed M quT
aee e F TRTE ot Wa T T gerd, a9, Rawefa
T AT 2 |

T qUT gEETHRL 99T (Binding and plasticizing sub-
stances): ¥ 93T AT T AYT F TAFLIS F HIE ATC &
AT AGd Thg # qErdT o 2 |

¥ & - aifeaw qur wrefem faferse |

FAF AU FT TASA A1 F1 (Purpose or function of flux

coating): =T F I, ATH F AT F ATT, TAFEIE o

foraretar & qur fwforfaa st #war 2|

— T A & fergd Far 2|

—  ATH F AH-IE e T sfiee S9aT 8, AT et dee @9
F ATY HSeh T TgUOr F F=TT |

— = & F Y Y TS qAAT &1 BT Bt T8 FfAqfel Fear
gl

— UTgA & &% ¢ g8 (Nafid a1g & sfaq & X F FH
FIAT & TAT 39S A(AF ATTASN § G ATAT & |

— 7% 3 # TS faETae 3 qUT stdee #t At A |
HET FAT 2|

— et frfa & a= 3= # Famar 2|

— deed & forg T, qur YA, A w1 T=ANT AT ST "ehar
gl

—  ATHATEE, Tk AT H TS & aAT dee & S arel
qde & ATF FXAT 2 |

— T FAEE U # IUerey Afafad e gor & T gu ang
fretaor %t &% Ft agrar 2|

T AT T argAt & U Iawgie & T (Types of

electrodes for ferrous and alloy metals)

Hg o gawgie (Mild steel electrode): §3 g6 & sfate
FTa 0.3% & =tfers 781 & g Afvrafeoe faar smar €1 93
T SAFEIE T AT | AT o #34 a1 9% g 2

FET 0.1% & 0.3% (I F1H)

FEAA F TATHNT T @ A 5% & Fa7 (e,
I g1 HEAT F UFHAT &)

HHST 1.6% (F3AT qo47 T7rA 1 F@TaT 2)
et (Fwred dorm @ Hiweas & Ferr €)

FAHAR (AT qATE TAT FIREAT & FQEAT €| q=AT B FH
FAT §)

Aifersaw 0.5% (FSAT T=T FACA A TETAT 7)

ARAT 7% J&5fd 7 1S: 814-1991 # aftaeor fawm woma
= A ST AT Y§ TETA & 9T AT deed & (ofg SAa (o
TFgISl @ BT aqar aHeer G €1 g3 gea aor fa
UAT S 99 GO GOFGISl F G Aud H A
HTEAT T (9T e gU A A SRl | Ao A T
2l

Q| & Tawgis (Stainless steel electrodes): 3f¥a
TOFEIST T AT T Ie€ Y A ATelt qor o7g F HAST
o fAsfT #ar 81 3 goagie @gy ot fdfaaw dua & arr
forerd €| Fawr DC I gadT & a19 & AT3H oAfid soagie
T R strar 2| fadfaem afta goergtet &1 w3 AC aur
DC 3IohH gadar | 3 o1 asar € q9r a8 i 7gu q4qr
T amd Saw Fam|

RAed Tl goagiel & forg i qomet M.S. gersrgiel i
TorTelt & 3T it & | Hereor-Trelt swferEm qur wiftee-fee
e srafiia gaagiel & forw 1.S. 5206-1969 fafader # quf
=T T MU & | deeT F I, TAFLS AhT AT dd B HY
T FOT| 398 g9 % fow @ MS. saage & forg
TS 9T & gt § 20 & 30 % FH 9T &1 ST & AT
gl

fagiw weite= S@egie (Special purpose electrodes):
— TEXT A TAFEIS

— % TAFEIS AT ATE U TAFEE
_ A qAT TEHAT AFEE

— A Ao AT FAd TAFEIS
— fe eTEgiSi Togle

TTERT 3iqavH e (Deep penetration electrodes): st
# TEXT HAAIA AT FA F OIU &7 Ferwgiet w1 ITANT FHFAT
STAT € | T o9 | AATe I TaTdl & Toaad § 3T 9 &
FgA ANGA TATE & FILIT TSN a9 sial ¢ |

3 SISl T TN Fed g, AT aemy fomr, Wit gt
¥ TFHRY SIS dee T ST 2

HAAIA FT TS TIFT IAFEIS & HIE A AT & & A(AF
g |

Hud gaagis (e 907) (Contact electrodes): 37 soage %
A | S AT H Ate IO et & | gEiony o1 agd avedr
T ST €| 37 Fogiel & e b gaagie W Fad 2
I THE F IAFGSl &1 TAN Fed g afq gfae qw a<t
AT | aee ug el @ s 21

T a7 ke Tadgre (Cutting and gauging electrodes):
FT IAFEIE AATHE TH & BN & | FAd HA T a1 6757 |
H I I I HH LT H Fled & forg il AT & | Teher
ToFgie BYE gt a U @i aer a2 |
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HS deee aAT FaA Twe e (Underwater welding and
cutting electrodes): 37 IS & TANT T & = &gt
&l Fled TIAT de€ FeA & forg fawam Sar 1 a9 9) dae
qrfersT a7 STEE GIXT AT &7 AT A9 &1dT & S geragist
# faga Ofva qur gefara aamaT €, §9 aeed A1 &dq v
T & oy 3% aiE § gamat St 2|

o= ZEgie ZawgiE (Low hydrogen electrodes): eTEgiom
et eeagie 08 e & fefa arg &1 fRavoie segom
A f= | DC 3o gaaT & arg gaagie & ST faher
ST & T @t dee Rt & s S "Jdar €1 F e
a¥ YRd I 9T #A § 6eg WA 2|

zawgie & wiew BIS, AWS sitw BS & sigaw (Coding of Electrodes as per BIS, AWS

and BS)

I @ T UG & A | o fAwAforfed FF FA A B

o TAFIIT Tl HIT FIA FT ATATIRAT TaqT TohiY

* BIS, AWS a1 BS & SJAR TAFZIE HT HAST FT qU FT Th |

BIS, AWS a1 BS & #iT # &I sagaar (Necessity of
coding electrodes): fafa e ATaR a1t SoFgIe Ao
aTg % forg fafsm sifeesor 3@ €1 AC a1 DC wefiat & aor
fafsr ferfaat & fou Sugea soagiet &1 it fafamtor G
ST 21 1S| & AP TAFEIST & FEHIW T A °Tg 3
ferfoert @ stfSrereort &t JweT S aFar 2|

T ITS & % 3id | famy 1T A1e uF fauy goaie &1 fafaer
3T & T 7% o fREmar 2 & FT 7§ T&T ATFHST T STE ;=T
FATaT 2| 3 =A¢ F WidE T gu W A qFar & & aw@
fafader % arr oF segie &1 ST A At # fog e s
FqEHAT & AT T |

STETT AT AT A 1S 814-1991 FEHIIIT TUITCAT GTRT FeAFg ISt
FT afieer giua e s s e & fafafde febarnd
AT AFe&Tor &t FqTe |

7= FeweoT (Main coding): 38 fAaforfad e @ stiss
gl € ¥ 9aT7 0 § I AUFET ST

a) TF Td goF 9E E afeduw www s fafafia sw ag
AT dee F forg uw smaRa gegie # g |

b) UF e ST SATALIT & TH & AT HM

C) TR 3F Ace % g1 (AT & TN Ffdae & AT HAreT §
IXH 9T T it G T |

d) gawr % fAeifia 9w g1q % dug AW & AT qFeT |
sfaora Fergfe # giad #ar 2|

e) @Y % aceq ferfy (ferfaan) &t gfem #war & e
TAFLIES FT TANT AT AT HFaAT &, AT

f) =t sk ey R samar @ R gerrgie &1 s
ST 2|

sifafa Feweor (Additional coding): ozl & wrfazfad

Afreretor qam Ao Ao et & afe sawswar e, at
TIAT =T ST 2

a) ;TWH1,H2, Hsm@mﬁ#ﬁﬁsﬁaﬁﬁaﬁﬁ%m—cﬁ
|

b) T J, K, L 1S:13043:91 fafadwsr & srgame faforfm
I § INTET Soiagie Iar & ®9 ° qfad org Sfast
a3 2
J =110 — 129 wfaera
K = 130 — 149 wfasra; &=
L =150 et e srfers

c) ST X AT I ghod Far 2|

TATFIE B FEH { TR A wmw a -

1 1S (814-1991)

2 AWS.
3 B.S.

IS : 814-1991 & ATATY TAFZIST & FEHLW AT HLAT TOMTAT
AT & THR fAeforfad st g g g A |

AR & TFW (Type of covering): 3mawer & Y fwforfaa
&7 g gioa 6 S |

A = 3% T

B= qa

C = e

R = wemgd

RR = werge 9t «fid

S =®3 it o IFW S FUT A T &F

qrra tfreretr (Strength characteristics): 3=or =+ @
7T [EfUa aee a1 & T & Je 7 S $F 4 JR
5 g1 giua o s (@Rt 1 39)
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e 1

A et #
(@ve 5.2 3% 5.3)
afoiRa oiF | 9¥W qu AW | 9RTHE AT gea
N/mm?2 Min (N/mm?
4 410-510 330
5 510-610 360

%mq% aur @9z T (Elongation and impact proper-
ties): d=gfa aaw & & @9 fAaf| a ag @ wfaea
Yergfr sl dug sfes 5 aatse (el 1 39) a8 g
stEr |reett 2 ® fam e 2|

| 2
et Fergla qur @ug awe &1 @

(@vE 5.2 4T 5.3)

sthfda st afaee dergls (Min) - St # g |wr
5.65/ So T (Min)/ °C 7

(7 1 % frw 410-510 N/mm2)

0 seigly o dug & sawwar A8

1 20 47J/+27°C

2 2 47J/+0°C

3 24 47J/-20°C

4 24 27J/-30°C

(@ =1 % frw 510-610 N/mm2)

0 sefgfe o dug &t savawar a2

1 18 47J/+27°C

2 18 47J/+0°C

3 20 47J/-20°C

4 20 27J/-30°C

5 20 27J/-40°C

6 20 27J/-46°C

dwew fRafa (Welding position): fafaafar aw=r @wqa aeen

ferfy a1 ferfaet e seeeie &1 s f&Far s awar 2,

g Affed o g fwrgaTe gied & S |

1 @ ferfaar

2 FatR T # ste a9 Rfaar

3 HAYC TFHY dce, AUTE fhele e a7 dfaw/swatex fhee
e

4 TUTE TFHT Ao qAT qUTE e des

5 gEaty¥ i, UTe aFhe, aUTe e AT Sfast #iv Featue
foele aee

6 &% o= fRrfa ar feafaat &1 daie st SO afiga w2t
=

STel UF gergie St aur R R & for sugs & e
# #ifeqa & ar o€ wwr s 4 faddt & a9 g &6
arTaa: wEr ferfaat § dwea & forg Suahr /€ e srom |

TF Tegie & fauy fRrfy F forg suge & w7 7 Sifed T2
T sToam 59 a& & 33 ®ie & T & AasdrAl Hi
Tt F3 & forg 3| fRrfar & daiowe &9 # I8 W 6§99 T
=l

TS YT AT Aieear fRafa=t (Welding current and volt-
age conditions): faffafar sRT dWga o aweq gy =T
et ARy dteear ferfaat o¥ gaegts st B o a8,
S Sugad sifwfed st grer afva G srom Sar areeft 3
# fear m 2|

UF IAFEIS & FEHL & TAeA & forg 5.5 & = faft ey
ferfar & forg 3 4 finft ar 5 fnft & ww & &0 oiw fafmiar
TR HEIA G IS & siaqvd 39 ferfq § ddqiuwe &9 & y=rterd
g s & ave g =ifRul

gEgieA faEf@ gawgis (Hydrogen controlled elec-
trodes): ST SAFEIST & T8 T&AT & &7 § aI(aT § (& H |
M, H  affom e s st s 100 o Fef
BRI o7, ST I A1 fia IS 11806 : 1986 # & 7 fader
fafer & srgee 3= fraffRa fmar srom|

H1—15m|ﬁwvﬁsﬁ:=ﬁmaiﬁ
H2—10m|ﬁwvﬁ313§ﬁ'rra$
H3—5mlﬁwvﬁm§ﬁ=rasﬁl

el 3
T YT qAT Ateear Rafemt
(@ve 5.2 31 5.3)
3 Tt TR ey : wwga
gfRay diwar AT
gaat V, Min
0 - T TR
1 +3I1 — 50
2 - 50
3 + 50
4 +aT — 70
5 — 70
6 + 70
7 +3I1 — 0
8 - 0
9 + 0

1 o= 0 gawgiel & forg eefara @ o Faer e aw &
s {3 Strar 21

2 YATHE gAdr +, FHOMHES gadr -
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STTTEET ST # AghT 50 A 60 TR A TE & | 7 e s R § g g A e A e @
FrerroT w7 SEETE T S E A AT e 5.0.2 (b) ® faU I F AR Tford HE X & goqT § afdd
afewy AT deEa AR A b At g
e & wifire St &1 g0 & W fem & IS 13043 : 1991 & 4t 7 Rfr & wgae mg eIy #
T e e AT dieedt # A gon @A Tt S Te (E ) % @ & Fraffer f s
A 2

faf¥ofi 1T zogie (Radiographic quality electrodes):

afira eg @f@ (Increased metal recovery): %17 J, K, L T X I gl & O 9§ I F ¥ # e |
39 Foagiel & fog qF 9o & €9 & aufiwen § qfAfod fFu gftmfoa faar srom s i T a Fafia w9 1

IeTE 1
ZaTets EB 5426H1JX % ferg anfteweor

qTaRA Ferge

AT HT T (FA)

araa stfererersror (UTS = 510-610 N/mm? a=m
YS =360 N/mm?2 min.)

Tefgfe qar dug sfvwasr (Feigfa = 20% min. @@

d=g = 27 min., 30°C M)
aeeq ferfa (atar i &t sie a9 feafaer)
dee YT 9T dteedr fefa (D+ i A 70)

gTEgro R gergrs (15 mi stfeeaw)
afife wrg wf@r (110-129%)

fafefter o soTee
IIEIIT 2
Fawere ER 4211 % forg anfieeor
% T 'Y ? 4 2
AR Feragie

STAYIT T THIT &I

ama=f stfeereror (UTS = 410-510 N/mm? i
YS =330 N/mm?2 min.)

sefgfer oy dug stfeeer (defgfe = 22% min. s
d=g = 47 J min. 0°C )
Ao ferfa (asft o)
o= TRT aAT Jteear ferfa=t (D+ a=m A 50)
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FEA & aur e tan e A gawgist ®1 AWS
TARTOT

=Td- 1 goaerie & AWS &ifee & faaeor &t gurfar 2|

aré ® E 71 ord ¢ goagre, 94T onf § % aw s9 (stick)
TAFIE T |

T 3T S agd Aeadqr & |

T I A® 91 F AT q9T A B TEATAA FA &, A
TAFES ITeT HT |

e siw acew fRafa & d@%a Far 2|
FTS HT SATTH i, ITANT T FATH AT & THT Hl Hohel HLAT
2l

FEAT T qUT oo O T A Teeiel @t BS
TATHTOT (ISO 2560%@?1 BS 639:1976)

1E 2§ FOtd T AT, E smaefid MMA segie & Seiid
FIAT 2 |

e 1

TAH FT 3% qq qurE a°r 9wrHa (yield) Sfdeer #®t @ehd
FaT 2|

TS &7 oiF auf gfe quT dug aree # G AT 2|
SO 4 ST F T H AL, AT F THR & bl FT & |

AT & THT F b FIA ATAT A& & G940 & 3 30,
TAFEIS FT TETAT Hl 90T 2|

STATIT & THT B Heohel HIA AT AT & TOATA ATAT 3 dosT
#r ferfar & swriar 2|

ATART F THT & Hobd FA Tl AT % T Gr9aT 3HF
TRT @7 dteedl # Hohd Fear 2 |

T ATIXOT gAarel ar fRrfq & mawor & g &t T
FIA ATAT AT & TAT SAFGEIS AT Bl Hobel HIA AT 356,
M€ 1 ¥ qw T SgER T2 R W e |

TS 2 AT TEIAT & AT FAFEIS FITST T quriar 2 |

Fa & a4 7o Ta e afta Teaagiet w1 AWS aEfrweor

TS

|

CH

SEEECO

e

qed & o iU aw
m@%‘MOOOPSIﬁ
e aaa @

AET oiF FAFEIeT &
forg awew ferfaar gfua
FEAT &

1 asfy ferfaert

2 gure AT &fas

3 gqTe MY sTerE |

(0 & 8 aF) T ATT & THT T 2 |
0 JIAH AN, AT AAW ATHATES Gl
1 e are e

2 fefar aifeaw

3 fefrar aefirm

4 s grsey fefqar

5 faw eEgioe aew - aifeaw

6 = STEgee AEH - TreTiE

7 AR SATHITES S AT TISEY

8 A= BTSN ATEH T ATIRA ITSSY

9 fafe= s fere e sisk =i & T T FaTy
& Fft s giar &1
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W 3% aAfweer (FOUR DIGITS CODIFICATON)

33T : AWS — E 6013

A

TS

* T FraTe
60,000 psi

A
1

aofy ferfa — 1
TS

feefiem arerfimm

A

a3t aafieeer (FIVE DIGITS CODIFICATON)

EREHE

|

qae g
110,000 psi.

A
]

a«ft ferfa 1
ECEFIE

T eTEgoT aTEw aET 8
MR urseY feefaa

e

A

A

* psi ® dcg & a9 A ITd FA % forg F=t &t 7% "d=@Ar F & T8 AT Hwi
1000 & Tom #¥ |
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CHART 2 (BS 639: 1976 equivalent to ISO 2560)

COVERIN
_ @ ELECTRODE
A Acid (iron oxide) EFFICIENCY
AR Acid (rutile)
B Basic @
C Cellulosic % recovery
STRENGTH @ O  Oxidising to nearest
R Rutile (medium coated) 10% (> 110)
Electrode Tensile Minimum yield RR Rutile (heavy coated)
designation strength | stress. N/mm? LS  Othertypes (H)
N/mm? Indicates
E43 430.550 330 hydrogen
E51 510.650 360 controlled
(>15mg/100g)
Example®) E 51 33 B 160 2 0 (H)
PROCESS 1 2 3 4 5 6 7 8
Covered
MMA WELDING POSITION (®
electrode ] .
1 T+t afeew fRrfaen & forg
2 oot afeew ferfaat & oo @t afdsa s=m a8 % stamar
3 T - Flae des A ATRs=a afdwa & forg
4 e
5 e, AfdTwer TR, B deg, AT afdda
6 #ig ft T ar qiftew 7Y 83 ™ 37 T & forg
ELONGATIONQ)
First | Minimum Temperature for CURRENT/VOLTAGE (7))
Digit | elongation, % | impactvalue of
E43 | E51 28J,9C Code | Directcurrent Alternating current
0 | Notspecified Not specified Recommended Mlnlmumopen
electrode circuitvoltage,
112 18 +20 olarit Vv
2 |2 |18 0 polarty :
@ 24 |20 -20 Polarity as
4 |24 20 -30 recommended Not suitable
5 (24 20 40 by manu- foruseon AC
IMP ACT@ 0 facturer
Second | Minimum Impact properties ; jr or- %
digit elongation, % | Impactvalue, J Tempera- 3 + 50
E43 E51| E43 E51 ture°C 4 +or- 70
0 Notspecified | Notspecified — 5 B 70
1 2 2 |47 47 +20 6 * 70
2 22 2 |47 47 0 ; *tor- %
® 22 22 |47 47 -20 9 + 90
4 Not 18 | Not 41 -30
6 relevant [18 | relevant |47 -30 |
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ITTE (1) 3 g e & forg oA sogre o Terge emaww germ wierd &1 € qar eforfad =raw aife s
% 1Y aee &g et gtar €1 (BS 639)

A= w500 N/mm?

Teigfe : 23%

#ag @ - 71 J 9% +20°C, 37 J 9% 0°C, 20 J 9% - 20°C.

= o+t ferfoert @ aee & forg ot s o o @ar €1 50 V Aaw gaAr-afiay dteedl & ard Al 8T 9% quT
TATHS YT qTell e &Ry 9 Harass € & F1 Far € |

q: gowgiE F forg qot aeffeweor g E 43 21 R 1 3

T sifamd W ghm 3 43 21R
BT UTd AT dee & o0 ATIRA ToFg e

GREEIEE
Feigfe ofiv @ug e
AT
e fRrfaat
T AT FieedT

FTETT (2) T oA ATl T % Ao F [oI7 gdgis, I=7 qaadr a1 frfafad oaw aife sifireeo & arr fafia o
u1g % Ifa 100 wmwr faawofiar erggiem #1 8 fafer ot arar gt aee &g

TTH Tfdee : 380 N/mm?
= g : 560 N/mm?2

Torgfe : 22% 20% 1 FgAaA qeigha ot
g " 47 J 9 - 20°C 28 J 9T - 20°C & ©¥g & | &% a1

qHT ge7dT : 158%
Fafay A9 S a9 ffaat # aq & forg gasr = Far o adr €, Faa i awrl

msﬁaﬁgmwmﬁaﬂwwwww@m E 59 3 B 160 2 O (H)
T g AT Ao & oy AaRa segie

AT A AT qWa Sfaee
sefgfe @ dug et
AT
Ferar
dee ferfaat
TRT A Areedr
feeifa ereglst
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TawlE & 9d W WerW (Selection and storage of electrodes)

SEEW 3 UG F A § o1 fwAforad w1 FA A e

o el fmiw s % afR #2 F o oF sugw e w1 e

* TF AT TAFEIT Ft A& FIA H ATAEHAT F AT
o FSt A et ® g R W OSw & " |

TATLIS HT T4 | gAa1a (Selection/choice of electrodes)

srafera e & ary dee 3R gu Sie &t I A ¥ geagie
FT =TT Tgd A AT ¢ |

o9 % ueF (Selection factors)
AW o1g % 0 (Properties of base metal)
I UIAT % dc8 H G 9T & oraar & qsgd AT A1y |

T gegle H qa et fwRe qer arg % sifverson &
SR & g 2| (Fig 1)

Fig 1

BASE METAL

|

MILD STEEL

ELECTRODE SELECTED

MEDIUM COATED RUTILE
M.S. ELECTRODE

HEAVY COATED LOW HYDROGEN
M.S. ELECTRODE

|

MEDIUM CARBON STEEL

I |

STAINLESS STEEL

|

COPPER

COLUMBIAM BASED STABILISED
STAINLESS STEEL ELECTRODE

HEAVY COATED
BRONZE ELECTRODE

FIN145921

TAFEIS HT AT (AT Fear € ¢

— e FT AW ATl UTq Y HiEE 9w

— It & AT a9 9w

~ A, FHAAE AT AEIT A

~ deeq fRrfa w

—  de= & JEET 9%

A 1 & WS & a8 AT & FAFES B FH TA0 T L
ST fewmea aur fFe-3ma (Joint design and fit up)

T

— AT ®T # A0 AT % oy Te¥ Aaee FoAagis |

— g qAT AT At et % forg werw s soEgtE |
(Fig 2)

dee fRrfa (Welding position): d&ax awe ard #¢ & forg

s ferfoat & oo gogiet 6t fwtor G smar 21

- 3ee ferf & srgame soEge & === F¢ | (Fig 3)

Fig 2 DEEP PENETRATION
ELECTRODE
S 2

45°

10

/=

4
MEDIUM SHALLOW

PENETRATION ELECTRODE
s )X\H :
NCYE ]
—2

10

FIN145922

Fig 3
HEAVY COATED QUICK
FREEZE TYPE ELECTRODE

——— 5
MEDIUM
COATED
ELECTRODE

\— FLAT

VERTICAL /

FIN145923

dweA a1 (Welding current)

FAFES JANT % forg Ivere i -

— AC ar DC & &ra (Htem a1 Iehd gadn)
— AC a1 DC (3T & &)

qee WA & ITAAT & SAFATT FAT &< |

IATEH FEAT IJATE FTA | Folae (e &l (90 3¢ Ageaqor St
2, zafeu IameT & # fou e 9ur seagre # 79 #1 |

de Tt oSl & ERT, AW SaAl & FH A

TAFEIE A AT F AT [T IeTeT F % forg g @
&l

TAFEIST Ht TIT qAT WU
FAFEIS A B1d & TAfTY 7% TAF THS & TANT FX |
afz wa fav 40-50 fnft & siferw o &F at 5 7 %1 (Fig 4)

afd araTaeer # &R o Y At sewgie v #§ A o7 awdr
gl

IFIEl B UF (T €F) TH &I T @ qol {eSwT #1 |

Wﬁﬁ1ﬁ%%%‘q110—150°CWﬂ1ﬁﬁqﬂTﬁﬁ/
wferga gt 7t iagte gar A Wt § am #1 (Fig 5)
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Fig 4 / CORE WIRE

40 TO 50

FIN145924

STUB END

Fig 5

FIN145925

ELECTRODE DRYING OVAN

7E o 7@ & uF T gwifad seeeie F e R § S e
gar 21

~ A H &g areey R dar @

- fofea = Sawr Fear &

HIT FE TAFEIS HT FAT FL AT ITAT FICT

— =St T R

— AgU I qIE

— e g

— A oA

—  feepaw A g

— AXAAT § gIgAA gerET T

TAFEIT w1 WITRA (Storage of electrodes): oGS &

THAT AT TR ST & A SHFT ATAXT A9 & qH |

— IoagISl & W WER # a8 9%el § ¥ - dFel Ff adw
FE AT FET] W @ q9T &Y qda I T2 |

— U WeeRw #X ome & g, aoft (Stack) & sR-U™
TAT AT ALE TREAAT F T |

— Oet it fafat, s Wil @ast & §9% 7 T 9 F)

— T &% g H UEA & forw aEd SET AT F HR=SR &
ATIHTT & AT 5° I=7 FAT AR | FHA & AF WSO
# g a1 TRE=RT ARyl € | R aTHE # A H4-
= F: T |

—  STET TR gergrst i stre ferfaet & sietia 7 o/
Al T® WIS T & S(8¥ THT SEunavr qary (IIreTOr
faforr-oger) 1 <@ |

ZoFziel ®1 o6 (Drying electrodes): seFgiet & aeor
# 5ot feifoe g & etsgiem 1 v ena & a0 I S
frmferfaa & |sar 21

~ d= | gIar

— g ¥ WoI |

THY FRT I SeAagist % Hehd fwtertad o

—  ATEX 9X %G 9A

— AT % THA ATALIT FT FeA AT

— A=A & A AT F faEed

— sfys A

— T AR H AAF |

T 9Tl sl F ST & qF e 110-150°C & AT
X T TF 5 & forg sftaw § Rl gea 7 5% w@w |
gEmAT 1 FEdT €| g8 fatar g faifRa frfet & 9ad &

fomm 7€ fa ST fRu | o' weayet € F eEgew fEtE
Toragrel &0 qU guy 9 g, a« ferfaat 7 sietRa ¥
JqTEr : EEgeE e geegel wWom g
wftkaTd @y g & | Fwtar & e ® srqafera #31
=R a1 = #71 w= T 7w+

faforeT arm #t @lew ar d8 #e & forg I fforve (ar
TH) AT FT AT F

ST I T o1 <eT @ ar faforvey & =ter 7 et | e
ferfa & i 9T w9 & foru S8 aorel STTavaehdr &F bl 2|
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Sareq ua fafemior (Production & Manufacturing)

fex (Fitter) - af<w

v 1.4.60 ¥ gw=RE R

FieT-ar 1 IwnT FA W Aty o, wwr, frn sitw swn (Method of handling cutting
torch-description, parts, function and uses)

SEAW 3 UG F A § oA fwAforad w1 #A A S

o 79 FA w1 Rigma Fav a
* FA TATAF HT TUH TAT IHEH ATIART T T@qT oot |

| F ®1 9= (Introduction to gas cutting): I3 seTd
& FAd H qag e Afer sreRi-uEtee wdw wiwar 2|
STET-UHI e & 2T &, T doh 91g TR FHAT & TS
THTE § el (SATHRHL) FF UF A6 T50 dF A 521 o1
AT | AHST &F ad I Fe, Th AT F2 1 A€ Tdid aidr
g 37 fafy &, @i arger seafa g3 sea # Few & o
AHEAATIEH STANT T ST &l |

SeAtE YUY qAT I TATY I8 oA & TLT 1 ST Tehel & |

W waw ®1 frgia (Principle of gas cutting): s e o1
F A a ferfa % o faar smar @ qur 6 g staitee
# gAT @ AW E Al ad g qdT Ao $ a4 0%
Tt fhar St @1 | saRiieer & Fer ffs " '
ATT I AT & TAT Fedel 62T St &

S ATA A A ATAT AT HT TF THST Y& Ao & I |
TET AT & at T8 dchd SATdT § WEE 33T § auT Ui
I & STt €| Fig 1 g stf¥ferar &t qortar & | &ft s
ATFRN-THEAT FAd H AT ad 9Tg adT Y& Ao &
IS & a9 ged &idl @ a7 AR, AT ATFI5S
(srrerftaRor) ® qfRafda &r star 1

é § STEEL WIRE WITH
— RED HOT TIP
7 N

\_/
PURE OXYGEN
/ CONTAINER

Fig 1

OXIDATION
REACTION

FIN146011

OXIDATION
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ST & 6 A oA G1T 81q & dradT & FHTeT ST qhal
2l

AT ATFATSE, AT o1g & WX § & Sl 2|

Teity fearfa & srmae smeETES W aTgEer WY Fed €| gEl
FAT T & AT ATl AT H e, A a1 gU 47,
o &% (Kerf') Ted &, & oTgHa & STeT T |

Faq =@ (Cutting operation) (Fig 2): sffat-ueifeeti
A FHAT H I THA BId | UF qF ATIH SATAT B, FTE AT
aTet &g X IR R AT @ T a8 3§ IwEe ar aw
a7 Fsaed fawg (900°C TFT+) dF I3 €, e 3= 319 &
AtefIoTer &1 UF JaTe ad o7g 9 Fefim e stmar & s
ARG BT & qAT GTg H FledT & | FF TAEAT F U AT,
THA e & faRar S 2|

Fig 2

HIGH PRESSURE CUTTING

OXYGEN LEVER

PREHEAT EDGE
OF PLATE

STARTING OF CUT

)

SN
N

CUT IN PROGRESS

CUTTING OPERATION

\ GAP CALLED "KERF"

MOLTEN SLAG
(IRON OXIDE)

FIN146012

ot (smooth) FTe % forw 2t= #t 3 v i 9 T«
SITAT 8 | FTE & THA & S AR S & T % H FE
F TE@T & ATFATEE Fel & @raTferd ¥ § g Srav 2 |



uF fFeum @iE & ot seiEeer & fog 300 e
ATRIS nafara gt 21 A| #dq & foo &« #1
TSI a1q 875 °C & 900°C gtar 2|

A T % S (Application of cutting torch): sTTaRfT-
GEfifeetia #dw e #t, 4 mm & 1 " gg geaa afgat #
Frex F forg I frar sar €1 MS agt & dfrefy Yar #
SEH TOT daTE | FIET AT qFAT &, AT AF fhaA F qHiaT AT
Tgl & fbTe & Rt oft Fror X e #r faesT wek < & AR
& faeft o srafera &t o waftta (bevel) st faem ST &t
2| I MES AT TATE F ITANT § Fd 9 B ITAN FA
T T AT &5 T T THEe H1 A FET A1 qFav 2 |

drefr T, yaftfa qar s gat #t #ed F g I gu
TrEet #t Fig 3 & Fig 7 & gwiiar mar 2|

Fig 3
CUTTING NOZZLLE
IS FITTED HERE
SPADE GUIDE - SINGLE SUPPORT
CUTTING NOZZLLE
IS FITTED HERE
®
ROLLER GUIDE - DOUBLE SUPPORT 5
<
GUIDES =
i
Fig 4
FIX STRAIGHT EDGE
OR OTHER TEMPLATE
SECURELY
SPADE CIRCLE OR WHEEL
SUPPORT ENSURES CONSTANT
"STAND-OFF" AND STRAIGHT CUT ¥
3
<
CUTTING WITH STRAIGHT EDGE AND SINGLE SUPPORT >
£

e are MEE (Cutting torch guides): Tset Ft FH¥fi-Fsft
AreRfT-Teifeefier #d= % Fe SuET far Star 21

T 7 a7 U< TES a7 & AR 7 Thd A8 & AT BrIeT
MEE & & T g

Fig 5

ALTERNATIVE METHOD OF CUTTING
BEVELLED EDGE ON INCLINE

FIN146015

SMALL CIRCLE CUTTING

FIN146016

Fig 7
BLOWPIPE STEADIED AND
CUTTING ANGLE MAINTAINED

BY USING TWO SUITABLE
STRAIGHT BARS

SELECT NOZZLE AND PRESSURES
FOR INCREASED THICKNESS CUT
WHEN BEVELLING

FIN146017

BEVEL CUTTING

Fie TTFET & FATT dlee Hl FAT U HAd Sd & AMAA § THST
ST &1 Fore B 99 e T sar @ at awEttd o
ST @ e & 9@ am S #1 S iE 69F, Fe AW A
T 1 Tq8 & T 2-3 mm FIT 2 | Fad Aot % foq F:7,
FTS AW AT < T qAg & THT 5-6 mm & T T FI
@7 ST 2 |
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At-vifeeie #aw suwewr (Oxy-acytylene cutting eguipment)

SEEW 3 UG F A § o1 fwAforad w1 FA A e

o FTRI-GAITEAT Fae ITHLVT, ITF TR TAT Fdd T & dedl & A H TaqT Tt

o ARN-GERNT Faw Giar & T | Far T
o FAA TUT AeTA FHWAT F AT AT FaT THA |

Fd= ITELO (Cutting equipment): stTRf-tHifeehe &da

ITHIT, Fee ITHLU & T &f eidr &, fam ga & a=a

AT AT TG HAT GHAT HT AT AT AT & | FdAT ITHLT

7 faforfaa i & -

— udifeeti dr fafevex

— St e fafemey

— ueifeehs A e

— ST W e (W A & fore I e sttt
o smafaa gfar @)

—  uEfifeeti qur At & g e 2 9w

— A AT

(ke SaTee srafa faforves =, wrd amgey, ffovey gl

T GET ITHIV qE1 &l & S I deed & oIy S & €)

= e (The cutting torch) (Fig 1): stferaior ferfa=t #
Fele T (At deed GFAT & fe &tar €| 399 o1 @ Fed
% forg s i sttt o o= % forg uw sifafem ofiee
FaT & T § AR quT vEifeet" A= ares gid ¥,
o & a1g & AT & a9 AT q9r Eifeet a9

¥ A= T o @)
OXYGEN
CUTTING
OXYGEN LEVER VALVE /

Fig 1
CUTTING
OXYGEN PIPE

J_[ -

BODY
PIPE FOR MIXED
OXY-ACETYLENE GASES

CUTTING OXYGEN PIPE

ACETYLEN E
VALVE

MIXING

CHAMBER CUTTING

OXYGEN
LEVER

- ACETYLENE

FIN146021

B mixep cases

Fa- oo F= & uw .nffhw smaue 9w S et & a
FAE ST | Fvg faaT S ATHAIST %1 gared e &ar @
T Bi¢ 7 [EamT saen & oy g 2 | amea: Gt

HieTEA & argent & &aq & fog fafss g feat &1 s
e strar 21

ArFdr oifeshim ®dw wiwam (Oxy-acetylene cutting
procedure) : FA GFAT H IJTFT AIESH &l AlSTA TG |
FAT T HT IUT THT Toaqferd FY AAT doeA BT #1390 |
fohaT T AT | g AT F AT & 7 G F| FE ARA
XA & I Fdd Ao F e §o F ary 90° U TS a7
AT ST & i d wg # oarg # 5 el I W waq
AT Aa< Fa & T4 &1 H THAGAT AT @ #= | T
FT 3% ST § q¢ BT & dl @ & (ol G & THlent #
FaATT fRar fearE | Sfad & 9w e &t fiR-4R T« |
afg wera @7 fawr e vl ofinf fewg & &t e aga @<
T I% 97 T&T & | UF a9 FIE & o7, FeleT a4 Bl a1 BT
IX TS aAT UF 9¢ AT Tl TET FeTd a9 & forg 3 siar
gl Ferd # WG 9% Fad A ofEay gad W aqor
At qar GEfifechie & fAe=r area #t d FX | Fera &t
ATE F¥ AAqT AT & |

T Gl AT AeeH GHAT & G i@¥ (Difference be-
tween cutting blowpipe and welding blowpipe) : T
T GAT & qT A= ated (Strerie quT gEtfet) gid 2|
TF, qAATI STar Ht AT w3 & forg qur uw daw ey
= a1 Fer@ AW & oy I 19 gE At et
F & forg |

AT Sarar T # & Y oF aeed gEt & Fad &t
fet=ror ot & 21 (Fig 2)

OXYGEN
=

-
ACETYLENE

NOZZLE

WELDING BLOWPIPE

FIN146022

Tl GebelT & ATl | el AT & oI v & ua g &
& qAT QAT s@rar o 39 smauE #% 9% gid 21 (Fig 3)

Fee FEHAT & AMAA H LTI SATAT % (ol % | $acd UF (97
grar 21 (Fig 4)

H & HTT e ArsTel &1 B0 90° T SiaT & |
WAT & T doed TAlsTel T &0 120° FT &iaT 2 |
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Fig 3

CUTTING OXYGEN HOLE

FIN146023

CUTTING TIP

WELDING NOZZLE

AT & GTEST | AT & aeY A aret et & fem arefr
ATRAT-UEHIf eI % ST G o HieT Tt 5T § =yad {3
ST 2|

FIN146024

AU a1 @™ (Care and maintenance): 3= 39
FAA SIS AT Ft Fael AT FHed TATSAT & forg S=Tferd
T ST =nRu|

TAd AT F AFA & oIy Tister H 2= & qr e F2d a0
AL T@AT AR | T & 3T Fed & oY T&@F &
TETAT & AT ST H AT | AT |

Aioter SAETRe & F1E off eTgwer % 7 A7 e F ge™ % forg
3% AT & AT FAWE FT ITANT w2 | Fig 5 Al ATer #t
At &fduRd &7 af S° s HXd adr aea 7T & a7 90° 9%
g % forw s 9w &1 e & |

Fig 5

PREHEAT HOLES

FIN146025

CLEANING THE HOLES OF CUTTING NOZZLE

g W@ A ® (o0 T=Ta AiewsT
FAA A AEA - mm T H AETE (mm) T AT 319 Kgf/em?
0.8 3-6 1.0-14
1.2 6-19 14-21
1.6 19-100 2.1-4.2
2.0 100-150 42-46
2.4 150-200 46-4.9
2.8 200-250 49-55
3.2 250-300 55-5.6

HRN-THR & Faw - sadt g qur wwgw wa= (Oxy-acetyene hand cutting -

Piercing hole and profile cutting)

I @ T UG & A | o fwAforfead w1 FA A B

o Tt o F 7 9T TR & TSt aAr S AgIEnT B Far a

o FHad IUTHT qUT IAF FTAT FT IoolT HT T

o AT FA § IO % ITAW qAqT (e M & T H qar Tt |
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TP A FAA ST [CW qAT IAF TARTE HT ATLON

Fe T few ® qeary i i wen T W srerrat
| : 3 frgl
- — adl ferarfee derer srrere, fEfiT wieh qur ofte
|<I:_2 dreer 7T ¥
o\ - & & T R et wiw 30 Rt daar
(.) I | — Tl i % forg |
ghl ATh ©IT & YT QT q°T ATHE Fcdd &
— 4 ﬁm
|:| 468 sl ST &t AT He g¥ wdwt & fo |
: e FAAT AT Fdq F forg T T AT
— i sy 3 o 1 AT T
& ‘ TgT A | A wd % R, gt e qer @
_ T B
o/ qeH FET AW, SATAT A, TH AT qor o
Nx 7777777 {EG S g & For
= " T a9, THAT qAT AU I g FAA &
) LC > |- o
/u;n é;\\\\ S— oy i 45 Fesft et et b e
L’\’L ’’’’’’’’’ *’]iEs oftet 3 Fore |
g | R it ger (germd) & forg e A
H:G : TF FT AT TATE a1 Fele AR
BT ITeA FIEAT ST 2 |

e siww A9t (Special purpose nozzle): TiwE
Faq & forg fafss s &1 Asen &1 fafvs st 7 aig
Faq & forg Iw=iT T star 21

STRTSel & Fde & fore S Jtetet Fig 1 § oris 8 2|

9 T (Cutting torch): Fig 2 sitafis am o+ e &t
T STAT € T d9 qEATT SATes a9 & fog s a

268

foT @ A9 & At | afe sfeRio frg o a=% & e g
€ ST T ATHATHLT FHLAT & TAT FHTE T % 017 IH I<T 3T
gl

T=re fagia (Method of piercing a hole): sTet 85 aTHT
2 39 farg X FdT GFAT F T W 9w | fag == IS
FAd ATFRAST B -4 Jad &2 | e IoTY, AT &l fie-

e ta fafemtor : fFeT (NSQF ® 5) = 3 1.4.60 & Tw=ifa Rrgia



Fig 1 :[

RIVET CUTTING

1

PLATE CUTTING

)

|

'@

RIVET BLOWING AND METAL WASHING

1

GOUGING

]

RISER CUTTING

]']ﬂ

BENT FLUE CUTTING

D

FLUE CUTTING

)

D O

)

FIN146032

SPECIAL TYPES OF NOZZLES USED FOR GAS CUTTING

Fig 2

NOZZLE

SLIP IN TIP
\ TIP NUT - REPLACEABLE SEATS IN TIP

SLIP IN HEATING,

N\ \ WELDING TIPS AND

2 /:\ \ CUTTING ATTACHMENT
\

\)
\ \,
O\ £ OXYGEN CUTTING LEVER

TORCH BODY
STAINLESS STEEL
Bl FUEL GAS PASSAGES / BALL TYPE VALVES
[J OXYGEN PASSAGES ’.

\ “OXYGEN
FUEL GAS

OXYGEN CUTTING VALVE /

FIN146033

I a7 IR AT FHY Frad Tenr TS F EF T F
3| 3| v % ST S AFar 2|

THEA FAd & [T Gl B F 30 IR 99 & GHAl &
TET FHTT g7 AT vare e giar 2| 7% we € fF
AT TAT W€ % A= HIOT (Y FA7 AT A1y qur Aareat
AR AfF FfATE gt T

e I & AT qEaATT sarer & ferfy aga weaye aidt €|

FAA I F WAT & AW a7 ®& (Fig 3 741 Table 1)

Fig 3

FIN146034

it 1 (Table 1)

=0 = T

1 Uiy A9 areq | GHifeehi & e ET &
TaEeE & o)
ATRATSTT &I & AT
Sew & forg |

2 | st gt e

Kl W w
wEfifeeia A9 g9 &
sTre Ty sted & ferg|

ST I ag % forg |
TEifeei | agm F forg |
T TE TS & for |
qEATI SATAT & FATAST
are & forg |

8 | FAd AT qTed | Fld AT TATE 3T &
FAAS & forg |
ATaRAIS & AT vtfecty
e oo & forgl

10 | Fdw SRS Fege | Fdq AT % @ & forg |
Teifeef o st dat
& firr &t ae™ & fogl
AtSTer Site & fer |

3
3

9 SR EED

11 | fwr 9 Fege

12 | T o

T @ qUT JREW (Care and maintenance): fafsrr
HTES AT ATSSAT & ATl ST HT AT HIA G, FeAe AT
iR &t fafia siawet 9% &% # (Fig 4)
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Fig 4
(Fig 5)

G ¥ U MY AGA FHHT fawretaer FFaw S awar 2|

Fig 5

Hi;

STEADY

FaA % famreaor % stfiesror (Characteristics of analysis
of cutting): FAT FeF & I@TA Y AT 57 TS H FIE a1 HT
faareraor faem w21

Ffe wwem
g e F FEA AT fafar ITET
T
HEREIE AT T AT AT FE AT TIA FH & ARLA T
T
o Rama FTed AT AT T AT T LECE F &F AT T
[ERIEED
g F o Hew T | |G qTEr AT T AT FG AT TIA FH & AT T
HTIT
offraeli #1 Id: IR AIAT SIAT F AT EECH e a9 o & fow
T
TEATT ST AT B e @ F A F AT qqek srafes ST
ATHT
Fel e TR g e & o |er | Ar6 & AT a9 FH % ATKH T AT F+
LEIES g Ao & gor A9 ware E)

9 Faq THA | GIe (Safety in gas cutting process)

ST & T TS F o | T fAwforad ® F A g
o A FA I H TRATE F o7 Y AT aTer HLEAT qETarEt & a9 A qar Tt
* 3T ERT # T el HIET F qEraEl & W § Sar qE
o T Felel TATAA & ST FATR FLAT &F A | v qohat |

ST 6T (Equipment safety): 9 &dq ST&R & forg weTe® & forg @ (Fig 1)
HYEAT @M qEl B4 8 wE W ded U} & ferfa #
HIATT ST 2 |

270

TeT Y& g qfes ¢
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Fig 1
LEATHER CAP

WELDING /CUTTING
GOGGLES

LEATHER JACKET

LEATHER GLOVES

LEATHER APRON

LEATHER SHOES

FIN146041

WEAR PROTECTIVE CLOTHING

— 389 8 g & fom

— i@l & qura % forg

— el & g & fog

— 3 AT & I YqE & q99 % for |

IR, TEAH qLT AT AT T8 {7 qfeAar Al

T 3T §3e (Safety during operation): e
F ST IETaT & 6% T |

ghfeaa ¥ & Seweie 19Ty, Faq Jo e 8 9
F9 | FH 3 Hew g @A |

afe Sl 9arf F1 gt Ff3T & A7 IugAd AfT T
T/ fArs o Iuee FYET ST AR |

IS THICAT F AU AAT AL AT TET FY |

gt #¥ fF F1d 9@ aren arg W sha 3w
T, aur dgfem e P F ar dee Fwm T A W A
R

FAT A & A S a7 @ forad & aigaa g9 =7 § 98
% qAT HE W &7 [6F (R |

TF FHC ANH WA TAT ISAT A &1 AT THeRT & Fqaem
| Sar=Ii qeTet arel 9T W Y FA= AT deed & forg T A
TG | (Fig 2) aee+ a9 & & T4 U7 TTA1 H HET gl <Iss
TT FfFeT AT & G0 T AT § TF S0 49 a1 I1 &
I

Fig 2

T\
\SdZ,

{ </
/

FIN146042

A THA STERT F e quT duw @ |

7w ®Rw # g Tt (Common faults in gas cutting)

IqAVA : 3 U & A A oA faforfaa wRF w A e
o FTEA H AT AT F ST FIAT

o FAA § AH T F TR H Fa@T Tht

o ITF FROT AT YA a7 Tt |

FAT H AW A

(Fig 1) fau, et & aga ST & | o oy aa forar = ar
TS FATAT AT &, F1E FeAd YT ASN & AT TGT FoAF Sl
wafifa &tar &, S8t qadTT THifaswar it w7 & JAvd et
ST & it foT &7 agd AT T@T AT € | FE H @ F @dY
& IO FAd AT T AT |

safas €Y Fwd= =TTl (Fig 2) #Te was 9= 9 g, Fdq
feafort & forg aga srfe sttafisT #t dahd &<d & | ar af fo

Fig 1
TIP TOO HIGH

.

FIN146051
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Igd FT &, AT SRS 39 agd AfF & a1 T 7 &, Jar
f& Mo av a1 die ga i A | guiiEr @ @ #@e &
A1eTg & oI @21 gl & SIgeT Fd Ao qeW T I
o o« A &t R &<, 99 a% & 9 owq: fga T 8t
ST |

Fig 2

HEAVY MELTING BEADING
DRAG LINES ALMOST STRAIGHT

FIN146052

(Fig 3) oo &ar & stefers @fia| #Te &=t qar et H9or
Taret & gurtar & o & sfer wdw G e e e
AT © | EATT AFAT F AT F% F HidT T gY ST qrH
A TAT ATFAST FAd A€ HF THATEA AT 2 |

Fig 3

MELTED AND ROUNDED

UNDER CUT

W,
\ BOTTOM SQUARE

(Fig 4) aga stfera e st | #1e, 31 faee fwar & forad
T ATE Fclw AT FTT T 6T ST & | T AT
H IJTGFT AT B! aq, (A ST T B ATAT & v
9T STIAA % SATH-TTE TATSd Bl © A Therd AT 319 {78 IJeTe
gar |
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Fig 4

UNDER CUT
TOO MUCH CUTTING OXYGEN
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(Fig 5) aga =fer® qdars &1e ¥ T&F Mo aqmar oy fHamr
INET AT & A AAEF qAATIT FET IS HAT T 2

AAF ATIT el =Tl T AR a2dT &, T Faer A9 = Sidv
2|

Fig 5

ROUNDED EDGE MELTED
METAL FALLS IN TO KERF

TAPER FACE EXCESSIVE ADHERING SLAG
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TOO MUCH PREHEATING

(Fig 6) FHSIIY T & a4 H1e | T T & T+, ST AT af
T A AT ATATT TAATT ATl § I il 8 | T %
T & WA FATAT I AT AT AAfEF qFATIT & A FHav
T qAT S AfF A @ F giua waT 2 |

Fig 6

FIN146056

(Fig 7) ffaa aga sfter &de =1et | 39 e ¥ &Fuvr 3@
FX AT P ST & Afohet 6T Y U "1 Fre’ ST FF Srar
| 3fit oY r=eT €, FIE word AYU qUT OTgEA gad star
2 | sfErier Iamed & & forg 9% Y& d@aress eiar © |

| z

SLIGHTLY TOO FAST CUT
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(Fig 8) fafura aga i+t &= =1 | I® FTe I= Tura«r &
BT 2, A8 FB T TAT 81dT & ST FEATEY FU @1 §T
S & Al 2| MY FART FB qEER B 81 ' W
T @ gl & Al i as =@ra sifas qifos €
FAh 360 HTe F oI = @ aga sifes aidr 1

Fig 8
TOO SLOW
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T =5 #1e |, AT Fid Bld & a7 F1e 3T @10 FHATT
gt 21 (Fig 9)

Fig 9
—— DIRECTION OF CUT

CORRECT CUT

.

FIN146059

| Fiew Agh= (3R Tieei=) (Gas cutting machines (Oxy-Acetylene))

I @ T UG & A | o fwAforfead w1 FA AT B

o At e #t A wiew Ashet &t gE=T=T |

Hieft @1 U ga # FeA Tt AL

7 7ot ATATY T T UF FATHE FeAd % oI SEAAT a0 AT
g

ieft Yar @ (Fig 1)

Fig 1
CUTTING OXYGEN OXYGEN
———
CONTROL VALVE FUEL GAS
PREHEAT CONTROL
VALVES
HORIZONTAL ADJUSTMENT
SPEED CONTROL
CURRENT CABLE
DRIVE CONTROL
VERTICAL 5
ADJUSTMENT g
z
£
FT g &aq (Fig 2)
Fig 2

FIN146062

FIN146063

¥ 3@ (profile) waw A
IS AT AT AfestT ERT EC=T F1at § &t off s
et W IAHT TEAATS T Srar & |

Fig 4 # 3%eY &aq Y & forg grse Toe afed & TwEa
FHfew Aol wefda &t 1§ T |

38 Pt o ateft & 79fe & W & off S S © |

Fig 5 & agehci= 9 % for earshier Yo afed T Sierger Hfar
wofter wafdt o T 8 |

T T HoT HiedT 7 off FeT T 2 |

Torerg (e (a3 U @&t 9fid (scanning head) Siorger i
aufia ot faeredt & |

A GAFE (A (AT T FrTHT T ATl UF SqwIE 3 SE
a & & | (Fig 6)
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Fig 4

TEMPLATE

VARIABLE SPEED MOTOR AND
CONTROL PANEL

CUTTING HEAD

RADIAL ARM CUTTING MACHINE

FIN146064

qIET FA A

IAHT SEAATS TR Feld S7aT T & AfeeT w4 &g fawar
STaT 2 |

T TTLTLT qTET el eT &7 9591 Fig 7 # frar & | e
Teh ST Fae st 18T o T & |

Fig 7

PROTRACTOR SCALE

PIPE SUPPORTED
ON ROLLERS

FIN146067

SIMPLE PIPE CUTTING ARRANGEMENT

Fig 5

DRIVE MOTOR AND
CONTROL UNIT

FOLLOWING
TEMPLATE BY
MAGNETIC
ROLLER

CUTTING HEADS

FIN146065

qET F ST & FAET A 2 |

g1y & ffra arew wd= 7efie #F Fig 8 # waffia faem mr 21
I ST & AR A AT A@T 2

Fig 6

ELECTRONIC CONTROL
PANEL

SCANNING HEAD
FOLLOWS OUTLINE

OUTLINE DRAWING ON PAPER

AUTOMATIC SCANNER FOLLOWING OUTLINE DRAWING ON PAPER

FIN146066

Fig 8

FIN146068
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