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1.1.01 QUABER JAGE §iF CIMel 9G] | (Familiarisation industrial training institute
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1.1.04 Q@(‘{Qg @4Q | (Disposal of waste material) 1 14
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1.1.09 Jo¢l fIdy, 1Fe g9 Ay 9e° I 2SR AR ATER 690R

2°Le’al €16l | (Basic understanding on hot work, confined space work

and material handing equipment) 24
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1.2.19 6R1619G e &Y €I | (Measurement of angles) 55
1.2.20 @5 Q6ePq 661R | (Surface gauges) 59
1.2.21 fI1eR Seamg &g @891 | (Cold Chisel) 61

ARIINE] S1LNRGI 6611 | (Ordinary depth gauge) 63
12.228&23 | &8 1@ 8&@2l | (Marking media) 64
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1.2.24 o5 96cPg 699 | (Surface plates) 65
1.2.25 rQ 2IPR 699 | (Angle plates) 66
1.2.26 - 30 IR SIS 9Q° AIFR JEIgea Y @<l | (Physical and mechanical

properties of metals) 70
1.2.31-32 AIg RI5Q1 @A (Metal-cutting saws) 1 73
1.2.33 QILIEA FlIRNEFILITRA LY @RI | (Outside micrometer) 75
1.2.34 QeI AIREFIATR &G @RS | (Depth micrometer) 81
1.2.35 QEAQ FIRAQ Y KRS | (Vernier calipers) 84
1.2.36 QRAQ 6968 6ITIFR T QS | (Vernier bevel protractor) 91
1.2.37 e @NR RIRAQ | (Dial Caliper) 94
1.2.38 65IRSl 9GQ - Gm° 66199, LI, RULLIQ 9K° A | (Drilling processes -

Drilling Machines, Types, Use and Care) 96
1.2.39 & 41 QUIg SUIg 99° 6989Ga &F 999! | (Hand taps and wrenches) 100

faguYm 3 : a9 AIG | (Sheet Metal)
1.3.42 g g aclainien AIG Yol AIIE! | (Safety precautions in sheet metal
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1.3.43 g QS‘ 9Q° 69 QUSLIR | (Chip sheet metal (shearing)) 2&3 106
1.3.44 QY18 MQQ RIS | (Hand lever shears) 110
1.3.45 - 47 AIg 99 MG QUKAEIGYER | (Sheet Metal Tools) 115
1.3.48 2°¢l 9Q° 69 QUSLIR | (Stakes and their uses) 139
1.3.49 3R 65191R 241 | (Sheet metal seams) 143
1.3.50 & 51 3692 (Solders) 152
1.3.52 - 55 A6V 99° Q@G | (Rivet and riveting) 163

94N 4 : 69ME° | (Welding)
1.4.56 aQm @G?Iél@ §§G‘ | (Marking out of simple development) 4 &5 170
1.4.57 QIe ARIF 68ME° | (Welding hand tools) 182
1.4.58 CO, 64MGE° QARG 9Q° JT QA | (CO, welding equipment and process) 187
1.4.59 2e 66RG° 60187 AR AINFTTR 699 24 | (Setting up parameter for arc

welding machine) 199
1.4.60 AF-999IRG AT QAKKXE! | (Oxy-acetylene cutting equipment) 202

agym 5: @@° | (Drilling)
1.5.61 G (Drills) 206
1.5.62 Gm 6914l (Drill angles) 209
1.5.63 - 65 Gm° - %P 916, 0% 99° rp.m, BN AR QUKAXE! | (Drilling - Cutting speed,

feed and r.p.m , drill holding devices) 6 211
1.5.66 A4 QG4RI | (Counter sinking) 214
1.5.67 1 (Reamers) 221
1568 & 69 |2Q 627 99° QLIRSS | (Screw thread and elements) 227
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1.5.70 69899Ee U 998, V&Pl SUIg 298, YFQ | (Tap wrenches, removal of

broken tap, studs) 235
1.5.71 fIml 99° Ax Q| (Dies and die stock) 238
1572&73 | SR AU - Q¢ IQ° JERIR, @M IR | (Drill troubles - Causes and

remedy, drill kinds) 241
1.5.74 & 76 9% gIRd° AR WQIE aIFe JR/e1 | (Standard marking system for grinding

wheels) 246
1.5.77 & 78 6919 99° ISl 691« | (Gauges and types of gauges) 254

QUM 6 : TG FUIFA@I | (Fitting Assembly)
1.6.79 RBTAR° 69C6Q AYRILLRA JIeQl 2ISEURS! | (Necessity of

Interchangeability in engineering field) 260
1.6.80 - 82 IR dIQ | (Metals) 7 270
1.6.83 - 85 UIRIR AR LI 99° KIT° | (Simple scrapers and scraping) 278
1.6.86 - 88 UL @Q‘(ﬂ@ AIR6RIF99, AQ 62% AIREFITTR, ISR 9Q° ¢l G2 |

(Vernier micrometer, screw thread micrometer, graduation & Measuring

process) 283
1.6.89 QUG 2N AUV 999, SRAIFIN, CROIN LINM YOR | (Dial test indicator,

comparators, digital dial indicator) 290

Agim 7 : g | (Turning)
1.7.90 6m62 RIFl @RI AF1A6R IRl ARUFE] ASRAG @ULN | (Safety

precautions to be observed while working on lathes) 299
1.7.91 6me IS4 2°619@S | (Lathe main parts) 301
1.7.92 e 99° 627 RITQI 651RITRE1 | (Feed & thread cutting mechanism) 306
1.7.93 699 FII6Q FIRT AR 9Q° UAQI 696 I9° @9 AEE RIF KR! | (Holding

the job between centre and work with catch plate and dog) 309
1.7.94 419l 49° Q6] 9'm Q AU Q4lal | (Simple description of facing and roughing

tool) 311
1.7.95 IQe d¥4 @GP QA9E 99° IR, A4 @56 QUKAEFYLTRR TR |

(Nomanclature of single point cutting tools and multi point cutting tools) 312
1.7.96 S09 ARSI QU6 ARIA AR RAFAE SR | (Tool selection based on

different requirements) 8 313
1.7.97 aRie GQIGS@QQ 2dId4YRe! | (Necessity of tool angles) 316
1.7.98 6me| RITQI 696 9Q° TG, @I, NGRIQ QYLLIA | (Lathe cutting speed and

feed, use of coolants, lubricants) 318
1.7.99 9g 99° 9&°C - RAG6U6QR 4 @F 9] | (Chucks and chucking - the

independent 4 jaw chuck) 323
1.7.100 6¢rY 699 | (Face plate) 329
1.7.101 glea (Drilling) 330
1.7.102 TR IQ° YBRA QUKREYES | (Boring & boring tools) 331

(ix)




/ —
o SI6] a8l
Yllel @ QUILAIR 21141 | calrR A
1.7.103 QAR 695° (Tool setting) 332
1.7.104 g'm 6dI | (Tool post) 335
1.7.105 6mel 2dede - Qﬁiﬁyf | (Lathe operation - Knurling) 336
1.7.106 QIS FUIDRQ | (Standard tapers) 339
1.7.107 Q! 629 | (Screw thread) 342
AgIM 8 : 64lRe QVSIESVE | (Basic Maintenance)
1.8.108 QY666 LU QLRI EI6S6 | (Total productive maintenance) 352
1.8.109 ARGV QTR QY&N6SY4! | (Routine maintenance) 9 354
1.8.110 & 111 | QRSI6LAE dG6NR AVEI6SV6! | (Preventive maintenance) 356
1.8.112 QI JE HIF, AIFRQ IR I I GIﬁﬂHIGGQ | (Inspection, types of
inspection and gadgets for inspection) 360
1.8.113 & 114 | QRVEI694 - AQ I9° RETAR° QUK FIIF, QYIRS 9° AT |
(Maintenance - Instalation) 363
. J
( LEARNING / ASSESSABLE OUTCOME )
On completion of this book you shall be able to
SI.No. Learning Outcome Exercise No.
1 Plan and organize the work to make job as per specification applying different 1.1.01-1.2.41
types of basic fitting operation and Check for dimensional accuracy following
safety precautions.[Basic fitting operation - marking, Hacks awing, Chiseling,
Filing, Drilling, Taping and Grinding etc. Accuracy: + 0.25mm] CSC/N0304
2 Manufacture simple sheet metal items as per drawing and join them by 1.3.42-1.3.51
soldering, brazing and riveting. CSC/N0301
3 Join metal components by riveting observing standard procedure. CSC/N0304 1.3.52-1.3.55
4 Join metal component by arc welding observing standard procedure. CSC/N0304 1.4.56
5 Cut and join metal component by gas (oxy-acetylene) CSC/N0304 1.4.57 -1.4.60
6 Produce components by different operations and check accuracy using appropriate 1.5.61-15.78
measuring instruments.[Different Operations - Drilling, Reaming, Taping, Dieing;
Appropriate Measuringlnstrument - Vernier, Screw Gauge, Micrometer] CSC/N0304
7 Make different fit of components for assembling as per required tolerance 1.6.79 - 1.6.89
observing principle of interchange ability and check for functionality. [Different
Fit - Sliding, Angular, Step fit, ‘T fit, Square fit and Profile fit; Required
tolerance: £0.04 mm, angular tolerance: 30 min.] CSC/N0304
8 Produce components involving different operations on lathe observing standard 1.7.90 - 1.7.107
procedure and check for accuracy. [Different Operations - facing, plain turning,
step turning, parting, chamfering, shoulder turn, grooving, knurling, boring,
taper turning, threading (external 'V’ only)] CSC/N0110
9 Plan & perform simple repair, overhauling of different machines and check for 1.8.108-1.8.114

functionality. [Different Machines - Drill Machine, Power Saw, Bench Grinder
and Lathe]N/A
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SYLLABUS FOR FITTER

Duration

Reference
Learning
Outcome

Professional Skills
(Trade Practical)
With Indicative Hours

Professional Knowledge
(Trade Theory)

Professional
Skill 212 Hrs;

Professional
Knowledge
37Hrs

Plan and organize
the work to make job
as per specification
applying different

types of basic fitting
operation and
Check for

dimensional
accuracy following
safety precautions.
[Basic fitting
operation - marking,
Hacks awing,
Chiseling, Filing,
Drilling, Taping and

Grinding etc.
Accuracy: e
0.25 mm]
CSC/N0304.

1. Importance of trade training, List of tools
& Machinery used in the trade. (1 hr.)

2. Safety attitude development of the
trainee by educating them to use
Personal Protective Equipment (PPE).
(5hrs.)

3. First Aid Method and basic training.
(2 hrs.)

4. Safe disposal of waste materials like
cotton waste, metal chips/burrs etc.
(2hrs.)

5. Hazard identification and avoidance.
(2hrs.)

. Safety signs for Danger, Warning,
caution & personal safety message.
(1hrs.)

7. Preventive measures for electrical
accidents & steps to be taken in such
accidents. (2 hrs.)

[«)

8. Use of Fire extinguishers. (7 hrs.)

9. Practice and understand precautions to
be followed while working in fitting jobs.
(2hrs.)

10.Safe use of tools and equipments used
in the trade. (1 hrs.)

All necessary guidance to be provided
to the new comers to become familiar
with the working of Industrial Training
Institute system including stores
procedures.

Soft Skills, its importance and Job
area after completion of training.

Importance of safety and general
precautions observed in the in the
industry/shop floor.

Introduction of First aid. Operation of
electrical mains and electrical safety.
Introduction of PPEs.

Response to emergencies e.g.; power
failure, fire, and system failure.

Importance of housekeeping & good
shop floor practices. Introduction to
5S concept & its application.

Occupational Safety & Health:
Health, Safety and Environment
guidelines, legislations &regulations
as applicable.

Basic understanding on Hot work,
confined space work and material
handling equipment. (04 hrs.)

11. Identification of tools &equipment as
per desired specifications for marking

& sawing. (4 hrs.)

12.Selection of material as per application.
(1hrs.)

13.Visual inspection of raw material for
rusting, scaling, corrosion etc. (1 hrs.)

14.Marking out lines, gripping suitably in
vice jaws, hacksawing to given
dimensions. (9 hrs.)

15.Sawing different types of metals of
different sections. (6 hrs.)

Linear measurements- its units,
dividers, calipers, hermaphrodite,
centre punch, dot punch, prick
punch their description and uses of
different types of hammers.
Description, use and care of 'V'
Blocks, marking off table.

Measuring standards (English,
Metric Units), angular
measurements. (04 hrs.)

16.Filing Channel, Parallel. (5 hrs.)

17.Filing- Flat and square (Rough finish),
(08 hrs.)

18.Filing practice, surface filing, marking
of straight and parallel lines with odd
leg calipers and steel rule. (5 hrs.)

Bench vice construction, types,
uses, care & maintenance, vice
clamps, hacksaw frames and
blades, specification, description,
types and their uses, method of
using hacksaws.
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19.Marking practice with dividers, odd leg
calipers and steel rule (circles, ARCs,
parallel lines). (4 hrs.)

Files- specifications, description,
materials, grades, cuts, file
elements, uses. Types of files, care
and maintenance of files.

Measuring standards (English,
Metric Units), angular
measurements. (04 hrs.)

20.Marking off straight lines and ARCs
using scribing block and dividers. (4
hrs.)

21.Chipping flat surfaces along a marked
line. (9 hrs.)

22.Marking, filing, filing square and
check using tri square. (9 hrs.)

Marking off and layout tools,
dividers, scribing block, -
description, classification, material,
care & maintenance.

Try square, ordinary depth gauge,
protractor- description, uses and
cares.

Uses, care & maintenance of cold
chisels- materials, types, cutting
angles. (04 hrs.)

23.Marking according to simple
blueprints for locating, position of
holes, scribing lines on chalked
surfaces with marking tools. (8 hrs.)

24 Finding centre of round bar with the
help of V' block and marking block. (2
hrs.)

25.Joining straight line to an ARC. (08
hrs.)

Marking media, marking blue,
Prussian blue, red lead, chalk and
their special application,
description.

Use, care and maintenance of
scribing block.

Surface plate and auxiliary marking
equipment, 'V' block, angle plates,
parallel block, description, types,
uses, accuracy, care and
maintenance. (03 hrs.)

26.Chipping, Chamfering, Chip slots &
oils grooves (Straight). (08 hrs.)

27.Filing flat, square, and parallel to an
accuracy of 0.5mm. (07 hrs.)

28.Chip curve along a line-mark out,
keyways at various angles & cut
keyways. (1 hrs.)

29.Sharpening of Chisel. (2 hrs.)

30.File thin metal to an accuracy of 0.5
mm. (3 hrs.)

Physical properties of engineering
metal: colour, weight, structure,
and conductivity, magnetic,
fusibility, specific gravity.
Mechanical properties: ductility,
malleability hardness, brittleness,
toughness, tenacity, and elasticity.
(04 hrs.)

31.Saw along a straight line, curved line,
on different sections of metal. (12 hrs.)

32.Straight saw on thick section, M.S.
angle and pipes. (8 hrs.)

Power Saw, band saw, Circular saw
machines used for metal cutting. (03
hrs.)

33.File steps and finish with smooth file
to accuracy of £ 0.25 mm. (12 hrs.)

34.File and saw on M.S. Square and
pipe. (10 hrs.)

35.File radius along a marked line
(Convex & concave) & match. (12
hrs.)

Micrometer- outside and inside -
principle, constructional features,
parts graduation, reading, use and
care. Micrometer depth gauge,
parts, graduation, reading, use and
care. Digital micrometer. (03 hrs.)
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36.Chip sheet metal (shearing). (3 hrs.)
37.Chip step and file. (3 hrs.)

Vernier calipers, principle,
construction, graduations, reading,
use and care. Vernier bevel
protractor, construction,
graduations, reading, use and care,
dial Vernier Caliper, Digital Vernier
caliper.

Vernier height gauge: material
construction, parts, graduations
(English & Metric) uses, care and
maintenance. (03 hrs.)

38.Mark off and drill through holes. (5 hrs.)
39.Drill and tap on M.S. flat. (8 hrs.)

40.Punch letter and number (letter punch
and number punch) (3 hrs.)

41.Practice use of different punches. (5
hrs.)

Drilling processes: common type
(bench type, pillar type, radial
type), gang and multiple drilling
machine.

Determination of tap drill size.
(03 hrs.)

Professional
Skill 97Hrs;

Professional
Knowledge
21Hrs

Manufacture
simple sheet
metal items as
per drawing and
join them by
soldering, brazing
and riveting.
CSC/N0301

42 .Marking of straight lines, circles,
profiles and various geometrical
shapes and cutting the sheets with
snips. (12 hrs.)

43. Marking out of simple development (5
hrs.)

44.Marking out for flaps for soldering and
sweating. (4 hrs.)

Safety precautions to be observed
in a sheet metal workshop, sheet
and sizes, Commercial sizes and
various types of metal sheets,
coated sheets and their uses as per
BIS specifications. Shearing
machine- description, parts and
uses. (05 hrs.)

45.Make various joints: wiring, hemming,
soldering and brazing, form locked,
grooved and knocked up single hem
straight and curved edges form
double hemming. (22 hrs.)

46.Punch holes-using hollow and solid
punches. (5 hrs.)

47.Do lap and butt joints. (12 hrs.)

Marking and measuring tools, wing
compass, tin man's square tools,
snips, types and uses. Tin man's
hammers and mallets type-sheet
metal tools, types, specifications,
uses. Trammel- description, parts,
uses. Hand grooves- specifications
and uses.

Sheet and wire gauge. (07 hrs.)

48.Bend sheet metal into various
curvature form, wired edges- straight
and curves. Fold sheet metal at angle
using stakes. (6 hrs.)

49.Make simple Square container with
wired edge and fix handle. (13 hrs.)

Stakes-bench types, parts, their
uses. Various types of metal joints,
their selection and application,
tolerance for various joints, their
selection& application. Wired
edges. (04 hrs.)

50.Make square tray with square soldered
corner. (11 hrs.)

51.Practice in soft soldering and silver
soldering. (7 hrs.)

Solder and soldering: Introduction-
types of solder and flux.
Composition of various types of
solders and their heating media of
soldering iron. Method of soldering,
selection and application-joints.
Hard solder- Introduction, types
and method of brazing. (05 hrs.)
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Professional

Join metal

52.Make riveted lap and butt joint. (6 hrs.)

Various rivets shape and form of

Skill 19HI'S, C.orn.ponents by 53.Make funnel as per deve|opment and heads, importance of correct head
Professional ”Vft'“g 0239“"”3 solder joints. (8 hrs.) size.
Knowledge S " oacne q :rre 54.Drill for riveting. (1 hr.) Rivets-Tin man's rivets types, sizes,
03Hrs P ) o . . and selection for various works.
CSC/N0304 55.Riveting with as many types of rivet o
asavailable, use of counter sunk head |Riveting tools, dolly snaps
rivets. (4 hrs.) description and uses. Method of
riveting,
The spacing of rivets. Flash riveting,
use of correct tools, compare hot
and cold riveting. (03 hrs.)
Pro_fessional Join metal | 56.Welding - Striking and maintaining | Safety-importance of safety and
Skill 21Hrs; component by ARC, laying Straight-line bead. (21 | general precautions observed in a
Professional | 2ar¢ welding hrs.) welding shop. Precautions in
Knowledge observing electric and gas welding. (Before,
04Hrs standard during, after) Introduction to safety

procedure.
CSC/N0304

equipment and their uses.
Machines and accessories, welding
transformer, welding generators.
(04 hrs.)

Professional
Skill 64Hrs;

Professional
Knowledge
16Hrs

Cut and join metal
component by gas
(oxy-acetylene)
CSC/N0304

57.Making butt joint and joint-gas and
ARC. (12 hrs.)

58.Do setting up of flames, fusion runs
with and without filler rod, and gas.
(8 hrs.)

Welding hand tools: Hammers,
welding description, types and
uses, description, principle, method
of operating, carbon dioxide
welding. H.P. welding equipment:
description, principle, method of
operating L.P. 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. (05 hrs.)

59.Make butt weld and corner, filletin ARC
welding (22 hrs.)

Setting up parameters for ARC
welding machines-selection of
Welding electrodes. Care to be
taken in keeping electrode. (05
hrs.)

60.Gas cutting of MS plates (22 hrs.

Oxygen acetylene cutting-machine
description, parts, uses, method of
handling, cutting torch-description,
parts, function and uses. (06
hrs.)

Professional
Skill 143Hrs;

Professional
Knowledge
26Hrs

Produce
components by
different operations
and check
accuracy using
appropriate
measuring
instruments.[Different
Operations -
Drilling, Reaming,
Taping, Dieing;
Appropriate

61.Mark off and drill through holes. (04 hrs.)
62.Drill on M.S. flat. (1 hrs.)

63.File radius and profile to suit gauge. (10
hrs.)

64.Sharpening of Drills. (1 hrs.)

65.Practice use of angular measuring
instrument. (04 hrs.)

66.Counter sink, counter bore and ream
split fit (three piece fitting). (04 hrs.)

67.Drill through hole and blind holes. (2 hrs.)

Drill- material, types, (Taper shank,
straight shank) parts and sizes. Drill
angle-cutting angle for different
materials, cutting speed feed.
R.P.M. for different materials. Drill
holding devices- material,
construction and their uses. (04
hrs.)

Counter sink, counter bore and spot
facing-tools and nomenclature,
Reamer- material, types (Hand and
machine reamer), kinds, parts and
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Measuringlnstrument
- Vernier, Screw
Gauge,Micrometer]

CSC/N0304

68.Form internal threads with taps to
standard size (through holes and blind
holes). (3 hrs.)

69.Prepare studs and bolt. (13 hrs.)

their uses, determining hole size (or
reaming), Reaming procedure.

Screw threads: terminology, parts,
types and their uses. Screw pitch
gauge: material parts and uses.
Taps British standard (B.S.W.,
B.S.F.,, B.A. & B.S.P.) and metric /
BIS (coarse and fine) material, parts
(shank body, flute, cutting edge).
(03 hrs.)

70.Form external threads with dies to
standard size. (08 hrs.)

71.Prepare nuts and match with bolts. (15
hrs.)

Tap wrench: material, parts, types
(solid &adjustable types) and their
uses removal of broken tap, studs
(tap stud extractor).

Dies: British standard, metric and BIS
standard, material, parts, types,
Method of using dies. Die stock:
material, parts and uses. (06 hrs.)

72.File and make Step fit, angular fit, angle,
surfaces (Bevel gauge accuracy 1
degree). (12 hrs.)

73.Make simple open and sliding fits. (08
hrs.)

74.Enlarge hole and increase internal dia.
(2hrs.)

75.File cylindrical surfaces. (5 hrs.)

76.Make open fitting of curved profiles.
(15hrs.)

Drill troubles: causes and remedy.
Equality of lips, correct clearance,
dead centre, length of lips. Drill
kinds: Fraction, metric, letters and
numbers, grinding of drill. (04 hrs.)

Grinding wheel: Abrasive, grade
structures, bond, specification, use,
mounting and dressing. Selection of
grinding wheels. Bench grinder parts
and use. (04 hrs.)

77.Correction of drill location by binding
previously drilled hole. (04 hrs.)

78.Make inside square fit. (16 hrs.)

Gauges- Introduction, necessity,
types. Limit gauge: Ring gauge,
snap gauge, plug gauge, description
and uses.

Description and uses of gauge- types
(feeler, screw, pitch, radius, wire
gauge). (05 hrs.)

Professional
Skill 126Hrs;

Professional
Knowledge
28Hrs

Make different fit of
components for
assembling as per
required tolerance
observing principle
of interchange
ability and check
for functionality.
[Different Fit -
Sliding, Angular,
Step fit, 'T" fit,
Square fit and
Profile fit; Required
tolerance: £0.04
mm, angular
tolerance: 30 min.]

CSC/N0304

79.Make sliding 'T' fit. (21 hrs.)

Interchange ability: Necessity in
Engg, field definition, BIS. Definition,
types of limit, terminology of limits
and fits-basic size, actual size,
deviation, high and low limit, zero
line, tolerance zone Different
standard systems of fits and limits.
British standard system, BIS
system. (05 hrs.)
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80.File fit- combined, open angular and
sliding sides. (08 hrs.)

81.File internal angles 30minutes
accuracy open, angular fit. (12 hrs.)

Method of expressing tolerance as
per BIS Fits: Definition, types,
description of each with sketch.
Vernier height gauge: material
construction, parts, graduations
(English & Metric) uses, care and
maintenance. (04 hrs.)

82.Make sliding fit with angles other than
900 (21 hrs.)

Pig Iron: types of pig Iron, properties
and uses.

Cast Iron: types, properties and
usesWroughtiron:- properties and
uses.

Steel: plain carbon steels, types,
properties and uses.

Non-ferrous metals (copper,
aluminium, tin, lead, zinc) properties
and uses. (05 hrs.)

83.Scrap on flat surfaces, curved surfaces
and parallel surfaces and test. (04 hrs.)

84.Make & assemble, sliding flats, plain
surfaces. (12 hrs.)

85.Check for blue math of bearing
surfaces- both flat and curved surfaces
by wit worth method. (5 hrs.)83.
Scrap surfaces- both flat and curved
surfaces by wit worth method. (5 hrs.)

Simple scraper- flat, half round,
triangular and hook scraper and
their uses. Blue matching of
scraped surfaces (flat and curved
bearing surfaces). Testing scraped
surfaces: ordinary surfaces without
a master plate. (04 hrs.)

86.File and fit combined radius and angular
surface (accuracy + 0.5 mm), angular
and radius fit. (15 hrs.)

87.Locate accurate holes & make accurate
hole for stud fit. (2 hrs.)

88.Fasten mechanical components / sub-
assemblies together using screws, bolts
and collars using hand tools. (5 hrs.)

Vernier micrometer, material, parts,
graduation, use, care and
maintenance. Calibration of
measuring instruments.

Introduction to mechanical fasteners
and its uses.

Screw thread micrometer:
Construction, graduation and use.
(05 hrs.)

89.Make sliding fits assembly with parallel
and angular mating surface.
(£ 0.04 mm) (21 hrs.)

Dial test indicator, construction,
parts, material, graduation, Method
of use, care and maintenance.
Digital dial indicator. Comparators-
measurement of quality in the
cylinder bores. (05 hrs.)

Professional
Skill 95 Hrs;

Professional
Knowledge
15 Hrs

Produce
components
involving different
operations on lathe
observing standard
procedure and
check for accuracy.
[Different
Operations -
facing, plain
turning, step
turning, parting,
chamfering,

90.Lathe operations-

91.True job on four jaw chuck using knife
tool. (5 hrs.)

92.Face both the ends for holding between
centres. (06 hrs.)

93.Using roughing tool parallel turn + 0.1
mm. (06 hrs.)

94.Measure the diameter using outside
caliper and steel rule.(1 hr.)

Safely precautions to be observed
while working on a lathe, Lathe
specifications, and constructional
features. Lathe main parts
descriptions- bed, head stock,
carriage, tail stock, feeding and thread
cutting mechanisms. Holding of job
between centres, works with catch
plate, dog, simple description of a
facing and roughing tool and their
applications. (04 hrs.)
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shoulder  turn,
grooving, knurling,
boring, taper
turning, threading
(external 'V' only)]
CSC/N0110

95.Holding job in three jaw chuck. (2 hrs.)

96.Perform the facing, plain turn, step
turn, parting, deburr, chamfer-corner,
roundthe ends, and use form tools.
(08 hrs.)

97.Shoulder turn: square, filleted, beveled
undercut shoulder, turning-filleted under
cut, square beveled. (08 hrs.)

98.Sharpening of -Single point Tools.
(1hr.)

Lathe cutting tools- Nomenclature
of single point & multipoint cutting
tools,

Tool selection based on different
requirements and necessity of
correct grinding, solid and tipped,
throw away type tools, cutting
speed and feed and comparison for
H.S.S., carbide tools. Use of
coolants and lubricants. (03 hrs.)

99. Cut grooves- square, round, 'V' groove.
(08 hrs.)

100. Knurl the job. (1 hr.)

101. Bore holes -spot face, pilot drill,
enlarge hole using boring tools. (9 hrs.)

Chucks and chucking the
independent four-jaw chuck.
Reversible features of jaws, the
back plate, Method of clearing the
thread of the chuck-mounting and
dismounting, chucks, chucking
true, face plate, drilling - method of
holding drills in the tail stock, Boring
tools and enlargement of holes.
(02 hrs.)

102. Turn taper (internal and external). (10
hrs.)

103. Turn taper pins. (5 hrs.)

104.Turn standard tapers to suit with
gauge. (5 hrs.)

General turning operations- parallel
or straight, turning. Stepped turning,
grooving, and shape of tools for the
above operations. Appropriate
method of holding the tool on tool
post or tool rest, Knurling: - tools
description, grade, uses, speed and
feed, coolant for knurling, speed,
feed calculation.

Taper - definition, use and method
of expressing tapers. Standard
tapers-taper, calculations Morse
taper. (03 hrs.)

105. Turn taper (internal and external).
(10 hrs.)

106. Turn taper pins. (5 hrs.)

107. Turn standard tapers to suit with
gauge. (5 hrs.)

Screw thread definition - uses and
application. Square, worm,
buttress, acme ( nonstandard-
screw threads), Principle of cutting
screw thread in centre lathe -
principle of chasing the screw
thread - use of centre gauge,
setting tool for cutting internal and
external threads, use of screw
pitch gauge for checking the screw
thread. (03 hrs.)
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108.Simple repair work: Simple
assembly of machine parts from
blueprints. (10 hrs.)

109.Rectify possible assembly faults
during assembly. (14 hrs.)

110.Perform the routine maintenance with
check list (08 hrs.)

111.Monitor machine as per routine
checklist (3 hrs.)

112.Read pressure gauge, temperature
gauge, oil level (1 hr.)

113.Set pressure in pneumatic system
(2hrs.)

Maintenance

-Total productive maintenance
-Autonomous maintenance
-Routine maintenance
-Maintenance schedule

-Retrieval of data from machine
manuals Preventive maintenance-
objective and function of Preventive
maintenance, section inspection.

Visual and detailed, lubrication
survey, system of symbol and
colour coding. Revision, simple
estimation of materials, use of
handbooks and reference table.
Possible causes for assembly
failures and remedies.

Installation, maintenance and
overhaul of machinery and
engineering equipment (10 hrs.)

114.Assemble simple fitting using dowel
pins and tap screw assembly using
torque wrench. (15 hrs.)

Assembling techniques such as
aligning, bending, fixing, mechanical
jointing, threaded jointing, sealing,
and torqueing. Dowel pins: material,
construction, types, accuracy and
uses. (02 hrs.)

Professional | Plan & perform
Skill 63 Hrs; | Simple  repair,
. overhauling  of
Professional | gifferent machines
Knowledge | and check for
12Hrs functionality.
[Different Machines
- Drill Machine,
Power Saw, Bench
Grinder and
Lathe]N/A
-

. |...
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- QULIQ U6 65 MG |

6S'gM AP FIF® I8° FIG° AP | (Marking off and marking off table)

QAEREYGER: IT TIOYR 651969 IS AV 6261 |
. GIE° AP FILE AISSYS GIgl 961G |

. AN AIQ fIdyg Qsiig |

. FIE° 69GM Q & features AYYES 4lIg |

. FIE° 669gNYTFN SUSEIR 6MHG |

. FIF° 69gR AT AVENCSAE TAGES Qlig |

NG 2k |

FIE° ALk A2 6RZIAY SNDLIG 2SI 2U699e YRR
JoIRQl AR AU, 99° Q6| 6£196° @l FIRR ATA6R
AlGide 9RIe SR |

QM 5
dIg Y6 956 696 FARE 685 AWDSIA AQUSR!

28 | 921q I9IRS! AR, 536 6ad 926 gRURES IS
RIIFER FF FlF Qg Yl €le 996 @AM | D ch @
AIFPEe AT 6986Q AA°Y4S! FQNER IV AUER

Q1Y K6Q 99° 654, 69¢1I6E AIM £lIF AUER KA |

6OSM AP AT (F€1 1 99° 9)

Fig 1

FI20N121441
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Fig 2
ENGRAVED SETTING

FLAT MACHINED
SURFACE

FI20N121442

98 AIF° 699R (FIF° 2 659M) AIJI6IB6R AIF° IR
4Q 69609, Y QISR Y9LE €9 |

FIF° 699Mgee J0] QINER QAR YIes 986 K08
aellaa | §IgEe A9 JYg A0R 691662 ACNY 6IRS |

AIE° 659ngEe 1% Rl fal JRIRY il GHe 9e°
Qeq AR AANG | I€ 699MYLR FIY IR 695°
9Q° 2IRIR, AFISARG! 99° 618l AIF AR F1) YLLE
99|

49 99° Q81696 |

9g FIE° 699N AGYE A0 AULNE, 98° 8T
99° @R A8l QUL Q56 |

QUSLIR 69 T 669AG I8 Fafl K4Sl A8
Aerl SQUDSI QTG |

QIT° QeIea 576 AIF° 669NN IR, 66nR
9% 98RI 99 g6AIsl 98 gOlS 6891 A8 |
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g@: Q<S4 99° Q4IQq | (SG & M)
&Po'Q (Fitter) - ¢l Basic W@

QYILIE 1.2.15 AIQ LG AT

€5 699 @dIdY | (Bench vice)

QERYYER: IE I0YR 661962 IS AV 6T69 |

. 698 QURIAF SUSLIN Q4G |

. 698 QARINA AN FEL |G |

. 698 QURIAT 2°FIGYLRQ QIF G |

. QAUNY FFYELR SUSLIN Q4G |

. 996Q AF 9I9° QAVEIESVE FUAECR WK KNG |

aleaeq UR QYS! AR QLR AU | 699ER TG
dRIReR AUNG | 698 1Y AR QIS AURIY 68QR
698 QARIY @9 RBLAR QARY FLRILIN |

99 699 QUG QI Q21 AN Q1T FREA A6 9e° val
QIR 6Q4<, 62&° 99° 2AQUIgY 29 QY AR Iy 8!
IR QYSgS 99| @e 1)

FI20N121511

QARIFA 2IFIA jaws.eg R 64168R FIA QYIRS | 150
A9 ISR QY 698 QAU |

9e 699 QdIRIY (F¢ 2)

Fig 2
WIDTH OF
THE JAWS

FIXED JAW

HARD JAWS

SPINDLE
HANDLE

FI20N121512

FIMGCYLS 622 99 QY |

Tge 0g, oRAdIR @g, /0 @, 4R, UER, <UF-
QI I9° IS 19 QUS|

QF-QIG 99° 998 628 2ISNIE 2°F] |
QUKL K19 G 6Q161R O (5€ 3)

Fig 3

FI20N121513

9@ 9919 QdY ¥8 9gel A Ffe /g QU6
ARTFAAQ FTIC @A BF (AN {1 SUSLIR [9G |

9gl Iy 98 NG9 QA 89S | QARIFG 2K F16g |IL,
9N A} 6LIRA6R |

gada g 98° QVENESE |

« J60YR QURRIQ U6Q Y9 Q9El AEG QIKIFug 69I&
69R 99Q1 Q61 62667 IS° AR4IR 2°6q APl QS |

« 98 99° YIRE° A°dlg 66M I9° 66 NIINGI FES
9 |

. QIRG° FRIGIQ 60R 6691 AN, A9q 2°Y4 68IRg 9e°
46 9% 919 L MG |

¢ 9 e 299I99RI1 QALNER ST /]
QURIYVER 69NN 6569 @G FILIA 29 |

. 60606967 QAURIY UGLIRER RN, GG LIRS
URUIRG Y9G K 9e° FUICANG I QR FT6R
Q8 |

. a9d QR F18QI AN TGP TN ARG LUICARG
AIRQI 0IQ Q6P QLG F60F LUIER @ Fel R
621049 |

41



wliag 6°el 99° 69% | (Hacksaw frames and blades)

QERYYER: YT DI0YR 66196Q I8 AV 6Q69 |
. §99 9RIQ YUY 6PN QT G |

. QUIRY 658 FEY *9g |

. Qg dRI9a 24199 69¢ K19 G2 |

. 69¢9IQ ANEq 94l /9 |

LUIRY 6Pl TR TRITR I FITF AN 97 65% AT
9@ QUIRY 62PF QUSES ©Y, I9° 6597 JRIQ 9Q° AR
R §I0l A} FAULIRAN QL TR 6LIRARL |
QQILQEl |

QOQ0 UIRY 6PF] - QUEMIQX - 250 - 300 AT Feul 8 - 12"
24199 6PN RINYER |

Q0% 6¢PFl (B 1a): 6997 9@ FGR FISR @ length U

@ 699 9T 6¢PF 990 OPF 6QIRAIAS | K2l 300 TF Feul
250 &.41.

AICREREM 6F (T IRIQ): 696 T0Q RS M
9@ 6cpel 2l 250 18 99° 300 A8 9EG &P 6[IRAI6 |

GAFe 629 (PUEMIQ LIN) (FE 1 §): 98I ARIAES
used QUSEE IR | 6QESI AFXER ILI 99 QAL ARG
9Q° Goadl 69@el |

Fig 1

FI20N121521

9Q 2YIeg 6PaR 2°6 |
1 G926 99 |

2 696l

3 @ length 44 2PER6FE AN &G TS SUGRIQ 62p€] |
4 99 @<l |

5 PgQ 692 IS |

6 TAEC 695 UG |

624lI-QIQIE |

9Q QUIQY 69% ¢ ZieRR FR (LA) fal iR 99 IR
(HSS) 69 &S 98° 9Ll 250 ARFSA 99° 300 FF AAER
QARG | (3% 2)

Fig 2

FI20N121522

9Q RY199 688 @ A°%l (B¢ 2)
1 98 AR

2 A |

3 69g 694l |

4 99 89 |

U199 65¢ d9IN |

AM-LIE 698: IQ FRIER 2SI 698 R 944 @ length &Y
@09 62IR8 I9° 92l g YA, ¢N R 99° HCS 9Q a0
AIG IR SYSLE 99 |

QARIA 69§ 699R GIg Q08 6TIRAIN | 62AIFGR
RARIAG! 628G I 699908 98 6%l 98¢ 1Tl alal
QUELIS! | 6FLFIR 692 2INLE 657 A6V AGRI 624
5% |

6969 99 (5¢ 3): 2°RY Qg AIEA 9Tl 6]LR ‘T’
QUG [ENGSI |

el1eae ag
[60IQ 1.8 &&
cRIEl 1.4 9181 9Q° 1.0 a9
am 0.8 Ai¢l

Fig 3

PITCH

2%

FEe806: A9, I8 I9° JQlda gRIR 9IRl |UIRY 692
Y FAULIRE | (6999 65169 I8° ARG AIFR)

FI20N121523
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QLRI |
300 x 1.8 mm T% LA 2R-QIE 682 |

aQle QEAg U654 RAG! AANER YUIRY 658 SNRG
6T AN IS° 652 €D 98] AGAT 64QI AR, ATl
UIag 6989 AFFI0IQ QUIIR 621 | RUIRY QI8 695°
91U 9L LIAM 99 | QR IRIAR |YIKY QIS 695%F AR |

2I6OIG 699 (F€ 4): 997 QIS @2 QI8 69IY &
6QIR& | 9T QULY FIFEI FITFIER AIRIAY F6S, IF° AR
99 AU IR LR K6 |

Fig 4
FREE CUTTING ACTION

>
Z
oo 7

STAGGERED SET

FI20N121524

VIEW FROM BELOW

CaEP 699 (58 5): 269 6999 QI 97 GA AR
AR | TG T dIR 69F JRINYEe FINYS 26S:

Fig 5
FREE CUTTING ACTION

ol
7
NN
7

VIEW FROM BELOW

WAVE SET

FI20N121525

aesg, 9 dIa |
0.8 8@ oaE-699 |
1.0 88 oaEr-649 a7l 821 62IRS |
1000gaye| | SoRe|

A6S1R¢ FPRITR AR, 908 IQ ATC 692 946 I9° 0%
QIR Q6291 ABE |

6529 SAG: 6599 UG AT S ASIIR QS 9L°
K090 QU6 FLR F6R |

de eae (58 6): 999 AT AR 697G Jar, e,
6197 EM, FIY QLI YU 6918 RAGUIT 1.8 FmFicx TQ
69% QURLIQ 99 |

Fig 6

FI20N121526

MORE CHIP CLEARANCE

gn &R, 2R F19g, 2R §7 IR RGUIT AR 1.4 ARFS
dQ QUeLIR A9g | AR AIRAF, AaR gUe, S9I, T
dIRg RRYIG aIR 1 7 TF 698 FUSLIR K9g | (B8 7)

EZZV_ZZ

Fig7

FI20N121527

TWO OR MORE TEETH ON SECTION

QEgYS 99° ARUIGY AGRI §49 din, T¢I QI RSUIF
IR 0.8 GRS 3% QUeTIa /9g | (B 8)

Fig 8

TWO OR MORE TEETH ON SECTION

FI20N121528

6941910 a9 G |

AieIg1 AITS! QIR 90R 698 64F 990G |

HSS - @09 98691de AiFgl AR 658 SYSEE g4 |
Q% Q5 A - ARIQE QT |

A0] A°HUL QI8 / Q8 AT 8Ag ARG FLE 62
64 RIFQIg 2SI AR YRER AT [F6R 3 & QI8 TN
6991 @53 |

Qe QUIeY [UER dARIN, 99° K6dqg g0 LUIcENg
A0l K6R 99° QITR YF6R £11 TG F69 |

QY 969 @GP QIQIEl QIR 62Pe] AR2AN | /ST / T6nR
QARIAF G FRT6R AR @EQ | 98l YRS a6
641 dIg QUIRg 99° Alkeh FI0R 862 6RG AU QG 99
Q1T |
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g@: QY 9Q° QYL | (SG & M)
&Po'Q (Fitter) - ¢l Basic W@

QYIRIel 1.2.16 IR LELT1L ARG

Qe dRINGER (Types of vices)

Q6L HYGEa: YT UIOYR 651962 2T AVE 6Q68 |
. 899 49199 718 SR QLT |

. g AR ARG, AINY ARG, YIS VNG, TF AN IS° 6As| ARG Q SISLIQ 4G |

qiducae Ja agel AR §eG dRIea 9 QUeTIa
QQUDN| 696168 1Y SRE QIR ARY AURg, 2UE
QIRg, 38 QIRY 99° §R 6619Q AR |

g6 ARe QRg (FE 1): 91d AR Iag ARIKE 698
QR 986 IR §g SRAHIR AER 4IRS 98 9
(MEQ) UL 98 FAUAIRANY | J& SRAENR FERQ
digex el §99g Q@RIN, SRl 99 ARG AR
9Q° ORAEIR @9 699 desired 69 FIF6R €1g 649
FAULIRQAIER |

Fig 1

FIXED JAW

MOVING JAW

9]
<
[e]
ey
Y
m
[
m
>
4]
m
-
m
<
m
Py
FI20N121611

deg QUad (B¢ 2): dig, gU9 99° AIRg Q 69IRIFIR
QG R ARl AR 99 ARG NG FYSLe 99 |
QARIFIER, R QMEL IK° CRAEIR | AF QAL QAIFER RIE]
@69 |

Fig 2

HANDLE

A

@(((((

UPPER JAW

SPINDLE

@
[\

(Y7
\Va

LOWER JAW

L
\

FI20N121612

JIRg ARG ITIQ IR SI6T A6 RIEIG AN |
AIRg QIRE A 6P 58 2 69 QLIRS |

QUg R (FL)): AR, 6LQ, 91§, 685 g 9e°
AXIY gl GEE J9 A9l IR 2UIg ARG ULLIR
AAUAN QT 698 QARIFERA RIIFER QUG ASDS
AR SE2 6819 | F0G AT I9° 2IFINE IR 2UIE AR

44

Q2R AN | @ length &Y 125 Q 150 FRFACR IQ°
@RYQ 65169 40 Q 44 TRFIFR FlRIEQ QTN | 6915
691269 FI LIRS Q6D GaP QIS QULLIR AR FLYLS

69l 99° QF 6QIRNAIRS |

Fig 3

SPRING

FI20N121613

de @Iag (B¢ 4): 62iF qUg SRR RS AR A
AR YLLS 99 | 9Ll 99 LUIER I9° 65115 FE6R IR
68l9' R6MY R | 9/ Y9 AL Y 647 9L K69 I
QUICENG IRIR FIRG |

Fig 4

FI20N121614

PIN VICE

gMEAFAR QURIY (TE 5): FREFIFAA AURIY 681G
QIE1 ARG AIR SUSES 99 AILIF FIRR A9 SR 2GR
P69 99° QYY 69T6% 6816 S1at 5g9 IR | I8 2I6QH
g Ynex 7518 |

Fig 5

FI20N121615

IMEFIRAR QARIY A0K QL6 67197 6QURS |
6%lle QdIal |

99 65| ARG 6298 6 62IR° FAINY ATl ARIKES b
QRS 99° QIFl ARSI AR IR IR 6QIRIFER TUGLS g9



| 2183 FIRQI A6 AFSI OIQ P69R &SI AR 98l 5 Q98

9 AR6Q GAR | 6 dag|

65118Q QAT g8l QUG (5 6) D
Fig 6 8 S|

6969¢ R4l 9 I8 6QGAIR JAR 9T @69, 6l
6QIgleQIo 625 Y@ QURlge AlseR 29l Idy A0
QR AALIRGAN | (BF 7) 604 9a IdY QlgEd 9e
694 QIRY RUR FALRAIRR, GIT! 6918 QAR
QA QIF | SRR QLI 6897 TUGT 2GS F6Q 9@
6915 QAN |

Fig7

FI20N121616
—_

FIMGCYLS 628 6919Q QARIA |
1 Q0% @9 | J:\q
2 SRAHNR QT |
3 6d% @Y |

4 Qam|

FI20N121617
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g@; @Y 99° QdILe | (EG & M)
&Po'Q (Fitter) - ¢l Basic W@

QYL 1.2.17 AIQ AL G ARG

&Q 96l 699 (Try square)

QEREYGER: 9T I0YR 66196Q AT AVE 6264 |
. 9Q 669 SR 2°EYFRR F191 G2 |
. 4G 669 9910 SUSRIQ F4iIg |

669 96l (B2 1) 6268 I8 Ag A1 I8 JYA 966! (90 ©
6Q14)) QIF ARSI AR YLLS Y |

Fig 1

STRAIGHT EDGE

BLADE

FI20N121711

©

R 66% 96 @ meas 19U FIOQ QORG! gigl 10 a8
length &4 9% 0.002 RAGR 269, LITI AYRI°E SR
Q6a9Y QIR F62Y 90K | 698 299 AR YRIGR
ATC IR 693 2R | 69% 90 ° 69 F6G TR 6LURS |

659 9ag 96igee @08 FREA 716 |

60/ S99 SHgER 6599 @ length dY QAN FEY
6210& <2l 100 ARASR, 150 FMASR, 200 TARATA |

ULLIR:
69RI-261g SULLIR FAULIN:
- QeI 918 998 (B8 2)

Fig 2

FI20N121712

e PR Q QISR | (Try square)

- AOeRCI U8 /g (B8 3)

Fig 3

FI20N121713

- RIFYENER ARG 90 ° 69 69%l 5GC K9G (B 4)

Fig 4

FI20N121714

FI20N121715

QACRFYGER: T CIOYR 65T6 IS AVE 6261 |
. 9Q IO N A°GGYFEN F11 §2 |
. 9@ PIOR Q AIAG S$iig |

Qlg QITRIQ délRT: g FITARQ TERIT INE 62L&
QEUS! (BE 1a), QUAR (BS 1b) 98° 6899 (58 10) |

9@ FIRAR LR 9R 9@ @Idisssn AGhe alag
299I0d dIR @RSl 96 d86 Igl 99 S0% QUK

46

QIR ALY F6R | I8 FIRR FAR AHDS G 2 Q4N |
FIRRYCR 260a 2T 99° IRINEA QIR |

e PR R 2°8 (B¢ 3)
9@ FIRR Q 2°H9E% 58 5 69 6Q4IIRERR |



Fig 2

FI20N121722

Fig3

HANDLE

FILE LENGTH
SHOULDER

FI20N121723

TIP or POINT

oq @l a99q |

FIPR FANC 6419 |

69629 @l alf |

Qlg 9EC FIRMR FYe &°8l YRR YIYER /T |

PIam @9 | (Cut of files)

AR
OISR QISR 69T AIG TG IR USRI 2°4 |
66RO |

Qlg 971 9619 2°aR Aol |

[

SN9Q FIEPg JRle RISl PIRRR 7 2°d |

SIek |

98 PIRR Q 2°q14 99° A8Rl 2°¢ IT QUIEERER Y
99|

G086 99g |

2°85 FIRR AR AR FIFFER TG 6LIRAR |

e |

QUICEAR IS AN IS IEAVI JIG QG |

aiag

ARIREG files FIRRICR QG AFIARIEG, @9 AP 69F
QIS A6 K6 | sIo1as 2°d @08 Ie° JRRT | GlgP
@9 Q0% 96¢ |

QAETHUGER: I DI0YR 651869 TS ANET 6961 |
. PIOR O F6G °F FlF §2 |
. 460Y% gRINQ 9F Q SISLIa Q5iig |

78 FIRAA QAS LR L6 FAR ]G TN F09)
FIRRYGTRER S0T IRl /F 2N | Fag @99 TG
FIRRIGIA 8F FULLIR 2R |

QN RN |

ARe four SI6QIT IRIR 28 | SePA 9F, @9R 9F, Al &F
99° 9 Q9 |

9ee /Q erlam (5 1)

6915 ARG FINAEA FIBA UBYFR JL6R 61T TF6R
FIAIRRN | QI8geR 69919 6a¢ll adis 600 621669
I8 | 9L PR 9F 9A §g] ATAER | 9L @6l ILe

Tlanges dan, ARATA, Jam I99° G2l d9 e g
QISM AR QAN |

Fig 1

-

\%

SINGLE CUT FILE

FI20N121731

996 99 PIRAGES §6 0OR QY TIRR IR 8K AT
@69 Q1F §g gIg 621R2el JIRT 9AIF 980 594 |
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29N 8¢ TIaR (58 2)

Fig 2
/////////////%

¢
|
FI20N121832

99 99N @9 TR 9999 diR 9@ @ QIg Q!
QIREIIRIN 2N | Q8] dafl G OVERCUT QIS6Q
@AIgEl 99° 6996R 700 69166Q QIR | AQY
@ol, 926q G6RIENL, UPCUT QU6 Q4llgéll 9Q° 9gl
510 6Q1616Q 2] | 92 999 /9 TR A6AN Y] § €1g
daAIE @2 |

Qg @ IR (5 3)

Fig 3

RASP CUT FILE

FI20N121733

Q4 @9l 695lI6Q YTAG, ©1], TC Qg 2N, N9° QIO
SEIG1 99° AFUIRY FAF AT QUM AN AUCLS! |

98 FIRNYG 6a9R 2 6JIRIRIA AIFNAER QARG |
o 991 TIam (8¢ 4)

FI20N121734

CURVED CUT FILE

98 FIARYERR JRIR aGer QIdY a8 99° aaE IFg!
QM KRR IR AAEAISN - AIRFRAL, TR, SR, 9&°
WIS |

8 9% PIAMYES 6997 AACH AN RANG |

9f FGY gRIQ 9F 986 9IS TIAR SAE QISR
6291 YSI AIFG AUER 2RIFES | KA AIAgH
QISR IR 998 961 FINNGES SUSEE g9 |
Gg 67667 04T FIANGET, QTR 999,
219, 919 IR SUSES 6LQUSIGYES Y IeR
Q¢ 269 |

Plam ﬁ‘é%@l Q" 69l% | (File specifications and grades)

QEREYGES: IE DIOYR 661869 IS AV 6268 |
. PINNYES FAR FEY 6TIAE SITI Q6lIg |

. PN Q TQY 69 Rl G |

. 968U 698 PINR Q Y6 Q4G |

F0Q ALNRC! YA /S| A FINYLe F0g deIa
9Q° 69% 69 96 @I |

FIRRYES 62T AL, 697, FF I9° 2QEe AQAI
FEY SRR |

Q Length €Y 6208 Y& FIRA Td 0IQ 69IR0 AdYs
9@l |

LENGTH

QUBA YRR FIAU Pl 69% féla AU |

98 Q6 FIaR: RIS RGN
g 919 26IRSl AR USEE
29 | 92 gI9e soft 6]IAR g
QRFR G0G UNG 6897 FAE!
IR Y9gE 89 |

\ ¢
\ ¢
v
\ &
\ ¢
\ ¢
v
\ ¢
A ¢
\ ¢
\ ¢
\ ¢
"
A4

9494499494
949499944
44944994949

99 §Ug PIAR:  69LR0I6R
gQrla @l g9 AfAUd 698
68569 UGGS 99|

Q%u\%%%%%
4%?\%%\\%
444949494994

AAARAARRAR)

48 CG & M : TP9'Q (NSQF - 9°691)€ 2022) - QUIIel 1.2.17 IR g AN



3019 9F FIAR: g AT6R I8 PINNGYTAR AGRF FYSEE 691G 6TAE TUE,
QR DR 6991 AN USLS Y| §018 @F, 996 99° £ golfl | qical A
Q6 696IR TR 999l 2eus Q&2 QYIS (§99) FIRI AR FUAIRNAS
ofn| S1R09eg FFA° diag §99g V€ 699 U |

21891 QIR 9L QUELNSN | _  _
L Q9IS 69 96 EQ 2IFIAA PIRAYFRA F6G 2K
421 71 AAY AVDRCIER 661 19 FIOR A ACCR T 0 a3q | Al TIAREE, AILYFR I9G 62IRAS |

JIOGFRN ool 98 FIRR Q @ Length &Y g R
aaees 24| ARG (1) 69 6QHIAINS! AR 10 FF @ Length &Y A6R

QUEAUD 6GUR 69L6R AUITER FTTPR A°GHYI |

' 4 4

a2y G gelfl PIRR | A9 90018 9l
29208 GRS ¥e° 9@ Q@ Fa4
20200 6QGI AR SUSGS 99|

9e f¢ 999 rlam: 8 Gl
a1y 98¢ AAgg A0 ARG
218N AR ULES 9 |

65'R (©)
PIRAGERR 651 (10 DA AFL AUCR OF A°EHUI)

PIANN REL 20! QuUIE | §619 99 | ageél | e 54 |
150 §7 8 13 17 24 33
200 &8 7 11 16 22 31
550 A 6 10 15 20 30
200 G 5 9 14 19 20
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g@ QY 9Q9° QYIYe | (CGamMm)
&Po'Q (Fitter) - ¢l Basic W@

QYILIE 1.2.18 AIQ AL ARG

PIAMNGYCIA LIRS (Types of files)

QAE[HIGER: I CI0YR 651869 2ITE INEI 6969 |
. FPINAGERN §AG AIGE 589 F9g (AFINYER))|

- RIS FIQR, Y14 FIAR T, CFINIKIR, 2l ARG, FERIENL 98° A1 UIQ PIAAYEIN SYSLIQ QSilg |
. G012 69IFINN QN FAGI AN PIANYEFN A0 AIFE 4G |

A

S@9 6PN QEM I9° 6519 Q@QQl AR, TQg
2dIQER PINNYES SUSLE €9 |
PIRAYERR QT ILIA §9 T FIN QHINRR |

S0 AIKER ARG FIANYER: RIS TR, [UIE
FIDR, 6AQ FIRR, ARG FIRR, 2 ARG FIDR,
S6a14NY PIRR 99° § ife AU PIAR |

RIS I (TE 1)

Fig 1

500509,
O
455009

9@ FIngee 98 2Ke6le 99 {elda | 9E
PIRAYLRR 669N UAFER @ length IR QR
@R19I°8 Adyg ISR, 9I9° FIU6R 62¢l6R B9 2Ieg
FIET | 6962AYER YRAQ AT, I° UYL Y9 a3
| € PIRARYER AN Q6a9Y FIdY AN FYLES g9 |
QLY 98° 2IRUSNE JRYER QIHR I9° 6618 FAQ! AR
699Ga QA6 |

21e IR (58 2)

FI20N121811

Fig 2

— 7

{~=—-PB' BB'

FI20N121812

Y8 PIRMYER 62010 99 FRIGI6R 2SI FIT FIRNGLH
A0 Al | 69169RR JINYER & length Ai6R AASAR
| 65629 QRANX FF 6LIRR | 69T U e Q6
6QINYRIE6R ARYT YRS IQ 6T | UG IR 6L,
6995 9998F QYR RS AR QA6 QILl AAY
6219281 YYYGaR 0K 691669 2K |

RIS PINRGER 6208 ARINE AEREY PIQR |
6996 9719 65Q 69 AUAS | IS LelIY YYER
Q0% 616169 Q9! IR TI8 FINNYEGS F6619
QeI |

Q4 Flan: 96 PR ILIR 99 FRIFER 96 AT | |6l
]9, 2IRuge Q6 6916, AN 68IA, F6E 9Q°
2.198 QM IR 98I USES 99 | (B8 3)
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Fig 3

SQUARE FILE

FI20N121813

6SIRIFIA FIRR: IF 6TIRIFIN PIAM ILIQ §9 FRUGER
CSIRISIN | 92l QAIRI B9 € ging QI 99° F6RT
d26 6JITIAN QISR AN USLS g9 | (B8 4)

Fig 4

2238 ROUND FILE
==
.
=

@(§\f

FI20N121814

R ARG PIRR: 9@ AT ARG PR 98 AR 99
6996614 2IRAER | ARISAIE G JYYLR QISR AR
diR 92l Q49Le g9 (58 5)

Fig 5

HALF ROUND FILE

FI20N121815

21 AN PIQM: I8 &A1 AIQ FIRAED U9 S1F, TAGFIR
9 SRUSl 2R | 92l 100 Q AR 2°G14 66lIRI 99° 6ql4
QISR TIR SY9gE £9 (B8 7) |

QTS FIRRIGERA @ s NA 98 GL1A°E AR
62108 | 69968 QO AePR 98° COR 9% QINT |

S6RUNG PIRM: I S6R161S FInM 62K I S6I4NS
9 FRIFR | 9LI 6218 9° 6914l QPR AN UFLS G4
QLI 600 Q 2R 26T | (5L 6)



Fig 6

TRIANGULARFILE

FI20N121816

Fig 7

KNIFE EDGE FEILE

FI20N121817

258 FIRMYES | (Needle files)

24, 6AIRIR, 2 ARG I9° T6RIENG PIRRGES 100,
150, 200, 250, 300 99° 400 {8 QAR QARG | I&
PIRANYER FRIG, o109 A IG° F9IF1 69F 69 B2IR |

QEREYGER: YT DIOYR 641F6Q IS AV 6Q61 |
. 88 PIRNYLLR FQG AIGER Fe1 G |
. BIS 2G99 £8 FINAGER TG g |

88 TIANYRS ARINGS ass TG AIGTA 668 QUS|
92 gRIa PIRRGER 99, 2IRS 9FI09 a1y AR SUSLS
29| 98 PIRNGER 9RIE 99° A 697 69 AARS |

2Ig6: 88 TIRRIEe ARIKE 2QEIEe T8 1 6
QIR | AREYLR 6NN IR, ATSH AR, RIT
6509, 2l 6SINNIY, S6RENG, QF, 6NN, [N,
6913 I, §2°, ARG 98° AIF° | (B2 1)

>
ROUND EDGE

>
FLAT EDGE

)
FLAT TAPER

HALF ROUND

———_ D)
THREE SQUARE (TRIANGULAR)

s —

SQUARE

{‘)’@ s | - —

CROSSING

BARRETTE

MARKING

FI20N121821

88 FIMGLR FIF96] | (BE 2)

Fig 2
NOMINAL LENGTH

FILE LENGTH TANG LENGTH

SIDE

7 )

\ SHOULDER \
TANG

D

POINT EDGE

FI20N121822

NOMENCLATURE OF NEEDLE FILES

@ Length @4: Y@ PIRAGESR FIFRRE R, 120 F8Q 180
a8 F1I6Q QARG |

6919: 9% 697 0969 % 99 §IAl T 6QIRESR |
- QRIE-0QIF|
- 0R6-9I92 |

88 PIMGERR FIAAEL: 88 FIRNGLS 699Iem Qe
QI 3ES |

- Qg 6ge|

- QIIR98 AL |
- BISQRQ|
ALIERE |

Q% QRIER 699 L6 e RIS 9K 88 TR, LI FI¢
160 88 349, P 98 88 IR S/IE, 160 IS 3152
QU6 QTG 629 |

CG & M : PF'Q (NSQF - 2°6<1J 2022) - SUIAIF 1.2.18 QIR AL TRIS 51



Q6619 erIom | (Special files)

QERNUGER: 9L AIOYRQ 651969 218 AV 6269 |
. §9g dRI9Q 928 I Q19 &2 |
- 46GUR dRIR eq PINMm Q! FULEIRN Qﬁilg |

ARG IRINR TR 989, ‘998 J6ITgEe AR
FlIRRYES 1kl Q9 2NN RANG | IPEe IS
69 |

QAURPR FIAMYES (B 1): & FIRRYER S,
68198 98° INRRGRY FIHI6R USLE §9 | 6996 f0g
QG 99° RN GAR 9Q° QIg FIee Ale ALe
Gl FUAIN |

Fig 1

FI20N121831

M 64l PINMGER (T8 2): TR 8Q PIRRYLH ARJIAEIS
flat AFGH 9I9° F6l FAU 6FINFIR AR 2 | 9GBS K0
QIF ARSI FALYFRR QI8Y S1F, FAR! AR YIS 9,
9Q° Y9Q 961 69 QARS |

@ =

Fig 2

I

il
>

g8° TR (52 3): Y& TIAR 2R ARG FIAR F6R
QUege 99 | FIRR 9 9694 diden @G 8g a8 a8 |
92Ig IR QUIR IR 1 GRIAN |

N

FI20N121832

Fig 3

QUIERY IR (FE 4): 1T VIR 9 I8 6514, TSN
65625 697 68| JL6R QI8 AT6 | 61%, 6914 AAIY
Q96! QIR 921 QY9ES 99|

Y =—

FI20N121833

Fig 4

—

FI20N121834

FFQ FPIAA (58 5): & TINR 6997 OF L6 Q1T
TG 98 KL QLA | U6 Y9 [UIER dalg
FAUNIRZ| € PR TR U6 U6TI6IRIRR 2°YYeT
6519 @29 AR USLE 9V |

7 Ig 2 I i
g:l O Sl

FI20N121835

6RUTIN PIRMYES (F€ 6): 9@ FIANYLS 69NN
IR 26 QARG | 99 6TI65TR 6F1FR IS° FAG1A SIP
ATe 6996 99 908 66199 Tl SIRG | IgEe Geamer
99° 818 02AIR KldueR QUSLE 99 |

\

Fig 6

FI20N121836
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gUg FIaR 6099 AR 6087 FIRGES (68 7):
69197 CFIRNYER R 99 269, 6ANY6R FR° 6a1dQ
deg 07 99Q! A &9 @9l 6968998 219 | 989
AAGI AANY R, 99° 2AIGE AF 629 | @ FIANYLR
Qe 98° QI9Y JRGER QISR 86! AR QUYS, 99° A
9G9I 99° ALY RARAE-6RI091 AU AR 2G4 |

PIAMYEFRQ A] (Pinning of files)

Fig 7

3 ——

FI20N121837

QAETHIGER: I CI0YR 651869 2IQE INEI 6867 |
. PIRGEG 91 Q9 |

QISIM LALER, 696RER6R AIG 5 (PG FIRRITIR
Qlg FRIEQ 9L 6[IRAIN | 98] PIRRYEAR 'TY’ QILER
@84l |

Tlanges diel dq 62IRS ST QI 62IRYSI JY6R
QIS AULE FQQ, IS° Am [P Q1T |

2lgg a9 982 688 985 TIRR K¢ QAR 98 PR
96 QURLIA KB FIRNYLAR QG AAARE FQUAN |

Fig 1

UNDER CUT
FILE BRUSH \

FI20N121841

PIRR IS FI9 ALR6R FITIRG AR TRk JeR 99
dan @al o2l 449 98¢ QILIa axUdel @53 | (52 2)

908 TFIRNYER IR, AT A0S AN 689F A 6719IR
g9 @er @9l oal) ULLIQ 998 | 4G 98 IR FIaR
QIE QULLIR AL 6668 FPIANYBIA B1, FF g

§1g 6619 6QIRAS | I8 G aIFl 661869 QISIm KRS
AFA6Q 2R ‘IR’ 629 K18 QI8 IQ I9° JRIAC! /¢
6% |

Fig 2

BRASS OR COPPER STRIP

FI20N121842

FIRR JL6R 61 62T FAR FIN TSR Y62 49° Y’
219 AQI6Q QITIAY @S |

00 JREas & 621R2Sl FIRNGE] 2TIRS IR
FIARG QLU AP 99G |

g 99° Q61169 6] | (Care and maintenance)

QERFYGER: 9T DIOYQ 651962 2T AV 6261 |
» PIM QAT I9° QAVENECSAS] 6MG! |

. 99 QT 2SI FIRRGER QUL 99g A1F |

. C6Q98Ig 64 9 6YIR6R FIRRYLE SR |
R 6%/ AU FQIT 610 g62IT KA QIT, T 26l
TR Q18 94 FAURES, 69907 HEE FAUNES
@l 6990 QUG AIRES |

- 39 Q9QI 0IQ 6919 |

- QA 6Y6AR A6 66m 926 TURAI 94 AT
FIRR U8 629 |

« QISIM AFAER ARIKQES any | oil T 65M MG Qlfﬂ

« PIRRYER 92N QIN6R JIFS 6281 Q56 QLI Q their
IR 69AIRFA 6562 NI TQRER @A ARY
RQUIAEIYLR FR6R ATS Q1T |
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PIAMYLIN L°@RG | (Convexity of files)

QELIGER: 9T DIOYQ 651962 2T AT 6Q68S |
. PINNYLLER AL FIAEYER CIMIPD FQ |

YRS PIRMIYGIR FEIYER AIFNRY ReY 62IR Q2N |
92 99 PIRR A L°ART QSR R6IgElI | 9Ll 98 IR
Q 6999 926 T96Q AESI AFe 6L | IR FIT FIRR
Qg8 AR AL AQYD 98° 9Ll £} AIFIRY 67165R I°
6415 |

Q6ad9y: 98 FIRRT 6ClITI 62IR AFISAUR, FIF Y6
2Ql 9918 QIg /T4 | FIAAg ‘ARSI AR 98l AR
39 919 ZILES R68 I9° FIRR FITS! IR S AN
oIg £ 2S4S K69 |

204 69191 QA I8 FIANG FARE ARG e FYAI |

aagAUR 67191 PR IL6 98 SR 9% QIR
R091g, 966UR 6%e Tl 6291 AFS | g TSR 6QYS
Q1Y 6219 98I 9L Q6 |

A9 QR TR 6QQI696H FIRM AAISAUR 6562 ALC
G g9, 6969 6959 6562 T 62RdI6R I&°
2SR 6TIRAI6R, I8° PIRR FIT PR AR ALARIN |

26 @7 98 €9 UNER ASWS B9 AgIfdg
CRIRIDIRAN 99° QF1 6568I6R 28l JASRG! 629
AR JY9 FIAR 909l 928 62192 | (58 1)

Fig 1

|

Mg&

FI20N121851
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g@u 9eY 99° Q4Ieq | (SG & M)
Po'Q (Fitter) - ¢1 Basic m&

QYL 1.2.19 AIQ AALQ AT

6R1619G R Y Flld | (Measurement of angles)

QAE[HIGER: I DI0YR 651869 2ITE VeI 6261 |
. 6R1619ERR 9GS I8° QYI°6 ISRYES Q4lIg |

. 9919 QUeLIQ /7 g, AFQ 99° 6969¢ LIS *Ag |

9% 62169 IRS: 6914IF €I AR 98 g4 9] 360
AAIQ QUFIER SOB | J6RUS FRIoIg 9% G911 QLI | (9]
gl Q@6 180 ° QER) (58 1)

Fig 1
/AOB=66° /COB=114°
90 7
w© % 9 770
Q
o
®
S
8

o
-

0L OLv

o

o}

FI20N121911

(¢

98 6Q1619 QATAUG: 2e A0S 6718 AYERIS AR
690G GA1g 60 AR QUFER T FAUARE | 9T
SRIRE 628 69159 MINUTE () | 99 G198 @glI°4
2°619 9GS to SRS AR GG QUSLE §998°30° 15
'R 6MSIAIR2IN |

6915\ 7179 6819 6969€6R f9B 6LIRS LR 6969¢
(") QL6 RSNG| 99 TFFER 60 6969 2R |

og1, 89 99° 696946Q 6AMIAINYSI I8 614G A
30° 1520 "QI96Q D read < |

6S16lIS SRURT IR QLN |

1 a°gd 9@ 360 °|

172 9@ 180 ° |

98 9e9 1/4 90 ° |

(@218 6216))

aQ LR 1891 &€l 1° =60 9 &R 60
1 809 Gl 1'= 60 6469¢ @4 60 "

6216l Al Ag (698-9099)) (Angular measuring instruments (Semi-precision))

QAEFHYGER: 98 FI0YR 6596Q AT AV 668 |
. AS-90901 6R161IS 19 AGYFLR F1A Q4G |

» 696U J9° ASRQAUASI 696UM 66l F1U6RN a12iay /9 |

. 696N 6dIFITNYGIR & features FIWIGES Q4lig |

6018 A8 ARG AR QYLLE RIS QUFNEGER 62R&:
696QR A 696aR 6918 (58 1)

Fig 1

UNIVERSAL BEVEL

FI20N121921

ASRUNGICL 66AR 691G (58 2)
6960R 69ISISR | (52 3)

696QM 661G: 696@R 651G UARS 6114 AT GRAIRS
QIE | 69969, 656, A6V 6QI8IS €I AR | 6R161FER
6960R 601910 986 698 I9° Al FAULIRAER |

2aedin 696an 607 Yredin 696aR 698 QA I
ACAB 69¢ AR | 921 6914 AITIER AILIAY F6RQ AL 4@
ARIRE 626M 6917 IEC €l be & 6QIRUNAS Q1T |

Fig 2

BEVEL PROTRACTOR

FI20N121922
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696am 641919 (B8 3): 696am 6dITIRR 62R8 e
RIARY 6216Ia I G, 99° IFERRAR 0 ° Q 180 °
Addyg 596 6218 | YT 98 QULLIR a1 1 ° 090! FIER
6916 FlId RAUAIRAIGR | (FC 3)

A15161 699 | (Combination set)

y A

E‘If’r-
N/
Ny —, —=Z]

FI20N121923

QEREYGER: 9T DIOYQ 65196R 2T AT 6Q68 |
. 9IQ 8561 699 Q A°GIYTIR F1E1 G2 |
. 968UR A°NYN SULLING 97 FAél 69F 62 @l |

J0g geIe Iy QIR digel 699 QUELIQ FAUAIRAIAS,
6993 6MAIQY KT, FlIY 9Q° 6Q16 K |

dg61 699 (58 1) 69 2R |

Fig 1

SCRIBER SPRIT LEVEL

O

CLAMP NUT

RULE GRADUATION
SHOULD THE CLEAR

FI20N121931

6919199 €18 (®)
Q4 627 (9)

698 g8, 99° 94 (3)
Qe (4)

6919199 628G |

641919 el Q@G‘ AR 699 required 61T 2IQEYK1L
6916169 699 AUAIRAIRS |

10 Q 90RG! F1I6R 6918 TS I9° AITSI AR 6QITIFR
g8 QUIge 99 | 98l 98¢ A°nY 2 9 99 QIS

962 S1A3 2 FAS! AR RACLSN |

Q6 62¢ |: 99 IR 69T Y ¢S 900 6 IK° AFYT
450 69 @4 |

g1 900 I9° 450 69161 5FF I9° I SRS AN UL
24 | 92l 66197 JeR6a FIdI6RE 698 GRS 18° 98
JR19e! I8! GIR €1 QULLE 621RI6R | (B8 2)

692G €ISt

92 Q09 920 RYA S1A0Q 698 6HIAS! AR QUSLS
94| (e 3)

90Q ORIPR F8e 9QSl AR, Ag8 699
QUSTIN U690 AR VEH APl FUTS AFE
99° QUETIQ Gl QN6 dFAER QTSI
QARG 986 F56 6291 AFE §6% |
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FI20N121932

Fig 3

PROTRACTOR
HEAD Y

FI20N121933

dald Fige (N°UR1 99° Gﬂ@ﬁu}) (Measuring standards (English & metric))

QEREYYER: Y& I0YRQ 661962 I8 AV 6269 |
. A°QAUR 98° 6615% PR GG A9 AIe 4l a9 |

diediascl

9619 @ physical 8@ A4 FIRS GBS 2GRN AIFelg
6289 |

289
A9Ie IRINR QY 9IS FIDS AR UYL e Il

99 qIee §al g9 dld Qe 98 gag QuIsl
FAUAIRS |

Qelad

¢l amental 7@ g89 99° AYTE 4T JER 6208 9T
69461994 |

¢l amental 7@ 99 |
me, €l 9Q° AFIAQ ¢l basic 7@ QNI I9G |
gig 9ee |

209 QILl € basic #e LAQ Q AYYF 99° ¢ fundamental
A9 P59 986 99 3989 Afa 98X 69 |

QALILNEL: 688, AQUF, B9, OF, ABUIT |
298¢ géeq daq |

FPS. 386 6208 §5¢ 96 609269 G length &Y, €1Ig
9Q° a9 ¢l basic A8 988 2lges IS, g 9e°
§o1% |

C.G.S. Q¢ 6208 66157 T 696 & length &Y,
19 9Q° AR €1 units 7R IQR K265 694799, gl
9Q° §Q19 |

MKS 986 6208 25y 98 69197 /e 69906 @
length €Y, QI IQ° AR € basic A7 Iaa J2F6S]
99, FEMIGIC 99° G319 |

Sl 989 929 98¢ REaUIdRIR 909 QSR Rl
AL gAFIR 66187 9S° €1 basic Ae YEF 26T, 62T
Qle 9Q° gO199ee AIREN6R SIMAIRS |
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€1 Basic @ aQ€lél 615Q 989 | §546

Qlel ge1e qlel ge1e
@ Length &Y | fea 9 Qe Fl
aig FemIgle | Femiglel 625%l d
Aigee 26 @ 26 @
QlAAIg 6aNAS | 6% rI6RURY | Fo
LIRR 119G | qlegml ae Qlegml ae

€l Fund 7% 8¢ 99° QQITe g59 96a 68a8
259 Q 9T 656196 | M, €19 99° AL
628 999 99669 € fundamental 78 I9Q
(22IQ) F.PS, C.G.S, M.K.S 9G° S.| G269 |
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g@: QY 9Q° QIIVe | (CGam)
Po'Q (Fitter) - ¢l Basic W@

QYILIE 1.2.20 AIQ LMD AR

&S° d6hq 691R | (Surface gauges)

QEREYGER: Y& TI0YA 66196Q AITE AVE1 6261 |
. RYY 691RGERR SUSLIRN Q4G |

. QOY 6917 gRINGYEaR F1a G2 |

. A9RUNSIY IR 691G R Q6iIg |

. QY9 661RGELR AUGY AG 99° AVECLVE |

Q9 601R 6208 ARING FIF° AAFRAEFRF FIQ 6NT:
9@ Q199 I8 98¢ ATISAUR QU6 Fd° 696l (B2 1) |

Fig 1

FI20N122011

96 9Ige 98 986 ISR 9869 Qldy 695° (38 2) |

Fig 2

FI20N122012

SRR QEC! 99° ARG AIF *QQ, 65197 IMER

SIRAYLS Ilg 939! | (BE 3)

Fig 3

FI20N122013

Q49 6691 IRINYER |

deg 6917 / GT° 9/ Yo QR IRIAR, TR 9L°
ARSI |

echq 691G - IR IRIN (BE 4) |

g9 9gRIaa QIY 695 I8 QI RIT 629 99° 99 4R,
QI 621N TR 6TIRR, 6996 97 6RYR I ol 96° IQ
A QIS 990 A°RY 6TINS |

Fig 4 SCRIBER

——— NUT

SNUG

SPINDLE/

BASE

FI20N122014

geedin 999 6918 (8¢ 5)

4219 FYMmGS AGAB Q features FYYGLH 2R: IR 6499
any 49 §56Q 699 6LIRUIAS | O dICRR6AE €Y
RAULIRUIAS | IMER YYER €12 QYLLIQ FUAIRAIRS |

Fig 5

FI20N122115

DIAMOND POINT CHISEL

Jing 99 AILIAIER 697 any 43 FIFE| AR AR
699l 6RHNARAIRS | (3G 6)
4e gRadin d6chq 661G 6999 2°81 98° RIHIQER |

AR% RIe A9 QIY QLI FAUR (LIRS AL 6 99
'V 6SIRI | 'S 691Q AGRIQ RIFER STRUER AILIAY R6R |
ARIAER TP 62IR2<N ANG-TRYER, 649 any 6T QIo¢l
UG 698l 6AHSI IR ALIAR 621NN |
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Fig 6

FI20N122016

QARQ QI |

Q@R QIg 9 spring Rl 9G° 99 9 2ACFYETE AQ
86 ARIA 9EG A°RY 62IRS | 9 9 A°6RIE AR
QUQES 89|

aam |
9N 29 FIg 986 A°RY 6T1RS |

emela

6MEIa 99 9o 98° 9 QIF° QIQIE LYY FEMER
64 position €19 29gI6R SI1T 6QIRAUIES |

A7 99° Q64 |

QURLIR YR 9e° J6Q APl K9G |

I QULLIR 909! YR RIYR OF AT 65RA
JeRl 99 Relg |

LGS 6T6M CAYRG B1Y, 7R |
AIE° @3S AAAER YR G190 62T FAP I |
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g@ 9S4 99° Q4IQq | (CG & M)
&Po'Q (Fitter) - ¢l Basic W@

QUL 1.2.21 AIQ ALQ ARG

e Seamg &g @891 | (Cold Chisel)

QEFHYGE: 98 FI0YR 6596Q 2T AV 664 |
. 24l T6RNA FILLIA CINR KR |

. ¢l TERANR A°FYFIRQ QIF G2 |

. 309 99190 Seam Q4lg |

. S6oR FEY fag |

24l S6an 6298 I8 QI QTR QYRS AILF Sds
4g° 2U694q Q1T A PO FIR QYSLe | (Be 1)

Fig 1

FI20N122111

SUer 6208 99 6871 ¥Q° QIgT ALY ATAB UG
JadInd @RI 99 2694y | Tdg JS9Ee 9,
699GR QIS @R LAY 6211 QTS |

9 GeanMa A4l (T8 2): 9 Teama FImsIe a°d
28 |

Fig 2

rﬁf HEAD
M
‘ /BODY
I o
|

i
l
i
\

POINT

FI20N122112

g4, 919, 8g @2 QITA U |

R FI9e YR [ 63lF AUFIPAT VAR Team F2AR
AAUAN | F6ANA §9-6997 ARIIAEIS he 6L G
ARIQF2 | FITRI AR 20K 9KQ° QRS |

ARIQE JRINQ Seam: dIFT ARIQE JRINQ F6am
28 |
- QI Team |

- 99-09 564R |

- 2RI CIAINRA IR TEAM |
- QIUHE 9IE TEAM |

- 64Q 56am |

RIS T6RM (B 3 9): G¢ RIS IR g I9° 64MESY
98 99° QIREPQ 59 AT ALAB iG] LI KR! Al
699G QUQLe 99 |

99-a¢ @9l UIg F6aR (F¢ 3 9): I8 A, F1R 9e°
99 FIPQ1 AN IFER SUSLE 99 |

Fig 3

FLAT CHISEL
(a)

CROSS CUT CHISEL /
CAPE CHISEL

(b)

FI20N122113

2 6TIMFIN KT TR (T 4): 6494 99 63l
(68 651 FITA AR ULLS Y |

Fig 4

HALF ROUND NOSE CHISEL

FI20N122114
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210614 9984 F6RA (58 5): IFER 614, 9§6a LS
AIFg AR ULLS 99 |

Fig 5

DIAMOND POINT CHISEL

FI20N122115

698 S6aM / 98° F6aM (B 6): 697 GM° U6 Igg
PR 2RI IR 9T T6angEe SUSLS 99 |

62610a QAN F66R FES FAUARE |
- e
- R0PQ 67169R |

S6amA 6161 | (Angles of chisels)

- 9lRg Q/9g |
- 919 99 SR |

Fig 6

i

WEB CHISEL

FI20N122116

QERYYER: IE I0YR 661962 I8 AV 6Q69 |
. 309 A9G AN TERAA AIQ 6§16 SAS F9G |
. 69 98° GAAF 6169 gRUS QI |

. T6RNA A9 99° Q666G 9°8Y K9g |

a9 69161 98° QIAEN: TeaMa 90F 8g / AT 6914l
59 6291g JSI 991 QQ6R BEA K69 | ¥ AIA QIR
1Y, 69161 99° Q0K QFIE IR 61 6Q18 TN |

Q0] Qg 99° g9@ 6116 0% 69% 99° FAAY, 616 9T
@A | (BL 1)

Fig 1

CURRECT
INCLINATION

FI20N122121

6919 2lGPR: 609 A 6208 O UG QAR FL
CRIES 2R 60161 99° QTP UIER RIHY GYG ARG (90
)| @€ 2)

FAQUK, 6161: FANK, 6716 62AR TR OF e 99° Iy
Y6 SI6EPE F1I6R 2RI 6914l | (B€ 2)

29 RAUF RIS 9GS @ AU g7, 697 616l @ increases
6 | 95%; Qlfl BE0g 694 AR FIT | 68F HILS |
@e3)

Fig 2

ANGLE OF

RAKE ANGLE INCLINATION

CLEARANCE ANGLE
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BRI 9959 69YRI696R, 69T QIS NG AN
ARG RIT6R QG |

386 909 64 98 95 0aR A5Q QUeee 99|

ASYYR RTEP S1d 6991 0IQ Q6N QES, RINE ILI 6929
QUBFAER 9G° SR RIF FITAER |

6969666R DAIS @ length YR 2694 914 FITIG 689,
9@ 24 661Q USLIR 99g |

49 6816 6819 6816 $149EF U AYLIEL6R, AAR 641!
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g@ 9S4 99° Q4IQq | (CG & M)
&Po'Q (Fitter) - ¢l Basic W@

QYILIE 1.2.33 AIQ LD ARG

QILIER FINECFIATR &G QLI | (Outside micrometer)

QEREUGER: YT DIOYR 641F6Q IS AV 6Q61 |
. Q1LY AINEFIATAR 2°6IYETaR Fel §2 |

. QIgY AINEFITTAN SIY 2°aYFa RIHIGEG @4lIg |

NS ﬂmeg@@a 6208 Y8 909¢ QUed JILIF 99
Q1Y AIDS! AIRN YSLE £, ARIKGES 0.01 0.01 ARFTR
A0RG! F1IEQ |

Qey AIg 689 AN QUege IRERINTAgER Iy
AIREFITTRA U6 RSNG4 | (S 1)

Fig 1

RATCHET STOP

SPINDLE
THIMBLE

BARREL/SLEEVE

SPINDLE LOCK

FRAME

FI20N123311

AIREFITTAR 2°6gER 0169 GIARIRS |
6€re

60P¢l 29-0IR YR AU Q1Y FUY QLI AU |
AR6RITTAR QY AAIY 2°¢l IR| IEC A°MT) 6L |

SUIEQR / 5@ |

QUIeaR @2 JQ 6PFl 986 I 62IRS | 96 LI
ARR 99° JIF6RIAR TEE |

AR |

AANA FeaME JIEA Ikl ISR TEC | A9 YLl
AEG A°nY 6TIRS |

qam|

J4nR 6915 (8 62L& FITLI 60627 | AQY (8T 629
6210 99 QIQIF 690 95 Q63 | 6269 651RIGERE IR
2I9g 98° 982 618 AR AGAE &9 |

AR |

TR 628 TSl g8 crIQ 6915 QL FIREFITTR
6PTI6Q Y 6210& | gl T1Fe Yn6a FEie 9e° e a4
ACSR JIY6Q AANY |

dan A SILIA |

Jen e AI9I0 FEAG 99 QRS 29ZI6a AT 909l AR
QUegE 94 |

QUEST €F |
QU6SY | €I RYES F1I6R AR 19 IRTS F6Q |

AINEFITFR QITIER 65199 ISR (Graduations of metric outside micrometer)

QEREUGES: IE DIOYR 641962 IS AV 6Q61 |
. 99 FIREFITSARN 18 Q4G ||
. QIFY AINEFITTAR SR S16181 T4 aa |

Q1Y M6

ARERFITTRA QR 99° QIQIT F1TER QT F6Q | 63T
Qde 90962 IR SIACN 9F IQ T 98¢ agie | T
QA QACI F2 ILIA QII°FIYLe AR A 95 QUM I8°
AR A6 0K LIL6R €lld FAUAIRAIES |

diee (3¢ 1)

66199 AIREFITTAER IR IoIa TF 62Q8 mm| Mm
aa |

YER, 2R 69159 JEe6R, 4R 0.51 Mm 87 2998
[6Q |

QUIEMER 25 TRTTA AL QIgH ARG 86 6RIRS |
92 696l TRFTQ 99° 2 ARASR (Il 1 88 9g° 0.51

Mm ARA09) adis 9197 621RS |

4196219 a 0, 5, 10, 15, 20 99° 25 {f QIQ6R SIEE
UL |

AR 696QM AR AT 50 & TRUGER YR (LIRS
9Q° 0-5-10-15 ...... 45-50 § €4l Y669 596 FAUAIRE |

AR 6615\ Qea A096Q 4R FIA YHIAR2F! 9RG!
62Q& mm| Mm 8¢ |
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MR 6915 FRIGIRA GG = 0.5 x 1/50 |
=0.01 &d

AINEFITTR SILIER 651500 909C fe 9659
Q6191 62QS 0.01 ARATR |

Fig 1

BARREL

THIMBLE

FULL MILLIMETRES
DATUM LINE

HALF MILLIMETRES

EACH THIMBLE DIVISIONS
EQUALS 0.01mm

FI20N123321

OUTSIDE MICROMETER

QIY FINEFITATR A& C dACllY A Reading <l | (Reading dimensions with outside

micrometer)

QELTIGER: 9T DIOYR 65196 2T VT 6L68 |
. 9Q FAIREFIATAQ 2IFFYF IR ST KNG |
. AINEFIATR €I € read g |

QILY AINEFITATR AR |

0 Q 25 ¢, 25 Q 50 &8, 50 @ 75 &g, 75 @ 100 8¢, 100
Q 125 &8 99° 125 Q 150 88 FRIEQ QLY FIREKITTR
QARG |

ARGHITTaR a9 6a8 R, SUCARER gge

ALERIRAYLS Al 0-25 ARFITR 269 | (B 1)

13.50 G181 (SN SRR + QD - FRAURE FJMY)
dJoQel 99969 AR FIgNII] d read B |

Fig 1

FI20N123331

Fig 2

0 5 10 —

—&

1.BARREL GRADUATIONS

2. THIMBLE GRADUATIONS

FI20N123332

QUI6aM QIFF ARG, 13 0F TQ 98¢ A IgIdq d
Read g | (5% 3)

AIREFIASTR €119 & Reading < |
QLY AIREKIATR ATEG I £l FAR d read 697 (€ 2)

geles! QY FIRERINTAR A9GE 9AgR Al §2g | 50
Q 75 A9 FIREKITsa e AIdRIseen 9Ll 50
IRASA QU6 IQ G2 |

Sr'a6a QUIEAR FIgYde d read g | AR AR QlEl
Aigea aueIR 6asIgFaa AY € Read § |

13.00 88 (QUIEoMm QA6 IS SRS  reading |)
+ 00.50 &5 (QUIEAMER ] 8RR d reading <)

Fig 3
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9@ 9MYg 0.01 TRASR (A0 A8l 986 J6F ARG |
13 x0.01 mm = 0.13 mm

6416 |

Minimum range 50.00 mm
Barrel reading 13.50 mm
Thimble reading 00.13 mm

Total 63.63 mm
AIRERIFT9R 0GR 6228 63.63 AT |

QILY FINEFIATAR FEll6l € features §iRY | (Constructional features of outside

micrometer)

QEREYYER: Y& 0YQ 661962 I8 AV 6269 |
. 99 FAINEFIATAR AINUENIE 2°6IYLIR FIel 2 |
. AINEFIATAR F0G 2°6IQ RIAUGEG Q6 |

. FINEFITTAYER QUGS 98° IGE K4S AAAEN UIRG FAULSIG 2SI A8EBIG Q4G |

AIREFINTAR 6D @l ALY QUGPRI 99° QQal
IR, ILIR 730G 2°9a 1Y QISR G | (RS 1)

BARREL

TAPERED NUT

RATCHET STOP

FI20N123341

A6SS A4 (F€ 2)

Fig 2

FI20N123342

QIQGQIQSQQ AIdel 60629 FRIEQ AR FId IREe
FAQI AR 99! 98 FRURG 26S |

AUESY YU @R FIA0IQ 2R\ HIADR, IEAR ASUe FId
UILIR 6T6M J&M A AYTY 6AURS |

gl FIREFIFTAR AR QU6Q Qe 6210, 99° Ig
IQQ 6LRI696R JEM ARG A°YB |

QUeHE Wa FF° 98° 2agiag IR FIREEIATR 986 9@
90g 9199 9918 SRS | (B8 3)

A9R: JIRER AITYSI 669 I8 ITG 6917 6891 AN
AAMER IR 65IMI 6599 (B 4) 2R |

Fig 3

FI20N123343

Fig 4
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HOLLOW TAPER
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dam 99 SRIGe AIUSNE Il (BS 6) 69@ 9T 96
QLI QUIEANA IR 2°¢l Fl0F K6Q | Y€ FRIRS 2IRUSAIE
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CG & M : PF'Q (NSQF - 2°6<1J@ 2022) - SUIAIF 1.2.33 QIR 1L RIS 77



Fig 5

THREAD /

TAPER NOSE

FI20N123345

SPLIT INTERNAL THREAD & j

EXTERNAL TAPER THREAD

FI20N123346

98 QIQIFg SI8QI 9Q° 6¢INSI SKIRYS! 2IQUSNIE!
qelq 98 a9l 66INQIg A7 |2 |

gl 60I8IR AILR6A19q AQAG G4 | TIRG 9269 |
9T Q69494 AR 98 968 9IFQ 9918 FUARE | §E 7)

FIN6Q QAUIKNF| AE° AAFAE 622R 7T 68]1 U6
F9NQ JGFYG AR |

FAIQEFIATRN QG6R (Inside micrometer)

Fig7

FI20N123347

AIREFITTR QUGS AN ACFEG! |

AR 2Ig06a AIFSI 25 8RS 09 F6aR QLF [N
929 RRFS 621N |

QBRI 990 Qg Q9%
QUYL JFQ B 99 |

QIGFSI Q6 AEYeR AT KRS AN AFINRIE,
650I6RI0Q QUALIA KA |

QG 6LFNEF6M - 2P QL ORI 66M MG |

QIErSl 96Q A°EYLR QS AR UGS IY USLIN 99D
Q1T |

@ 9QI6¢IMY 62 2)e LI |

2IRRR6E J6Q FIREKITTAG QGRS AANER 658RA YK
deml 2I9E MG |

AT AIREFITTAR

SIQLIN QUGS 99° IGE 62€1 0IQ F6OR QES |

QEREUGEa: IE DIOYR 661962 IS AV 6Q61 |
- 9@ QPR FAINEFITATARN ACHE CINIRD !N |
. QO FAINEFIATAR 2°FGEqG T8 29 |

. 2 AINEFITATN FISEIR KRG AFNER VRS FAULLIF US| ORI AISUISS] S4IS |

4@ QO FIR6RITTR 6298 Ia 9096l fid Jg Il
0.01 8181 909! 98¢ AId @%@ |

Q6w

FISQ SUIg AIFS! AR I8 REAR FINEFITTR UL
99 @8

Fig 1
EXTENSION ROD

MEASURING A LARGE BORE USING AN INSIDE
MICROMETER WITH AN EXTENSION ROD FITTED
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Fig 2 RANGE 125-150

_

FI20N123352

Fig 3 LOCKING COLLAR SCREW

MICROMETER HEAD
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EXTENSION ROD

o
K
0555%
G \
— HANDLE
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FI20N123353
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Fig 4
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USING AN EXTENDED HANDLE WHEN MEASURING THE BORE
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Fig 6
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g@ 9S4 99° Q4IQq | (CG & M)
&Po'Q (Fitter) - ¢l Basic W@

QUIRIF 1.2.34 IR LEIT1L ASIE

G FINEFIATR EF @Al (Depth micrometer)

QEREUGER: T dIOYQ 65196 AINE AV 669 |
« Q@ NG| FAINCFITTAR A°GYFIR QA G2 |

. 99 ANQCI FAIREFIATAR Fll8l € features HYYYER Q4G |

. QRG] FAINEFITATR €18l d read § |

@¢llgl @ features HVIFYER |

ARAG! AIREITIR IF YR ARG F6R 60R2Y6R YIGR
9Q &F 6QIR2I |

J@ A9Y ¢¢9 mml Mm d8 99 'V '9el 986 639
FAULIRS |

4R 29R QI9l AWSNE QAUER QA TF 99° crelen
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QYS! IR 627 62IRS | (BC 1)

Fig 1
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125 9Q° 125-150 QUIL6R 6511QC |

9@ 996697 Q09eR 29m 99° J@ @e6a @@
RAULIRQIER |
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Fig 2
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Fig 3
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1962109 ee BMGI GI6Q L°HUIRDB 6L, ATl SILY
AIREFITTAER TG 6210 |

d@ 98 91g99g 1d6a 9e° 8 Fas6a 25 Fd FIgIas
|

MR 660N AIA F1 YIS 621N | AR AR QULER
50 § A9lIe QUIER Ge@ IG8° g6eYR 5 & SRIRs 69
SEI 29 e 9Q° °HUIRSB | A°SUIKRE GRS Q6
&8 9Q° 0, 510,15, 25, 30, 35, 40,45 99° 50 (0) Q 98
di@eld | (B¢ 4)

Fig 4

READING
ZERO

ACTUAL
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SCALE READING
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AR 69159 94 691G AN IFETRR QLR AYFE 62RR
66115\ g9 Il mm| Mm 8¢ |

69¢, 29RA 65T FAURR 98 AN FYQ FIeR AYST

0.5 /50 = 0.01 RFoQ L6 QAR 621 |

Jgl 69Q8 990IQ 68l AId QL 98 g8 9Le
QULARAIER, 9K°, 9Ll 62QR Y€ AR 40K |

JQIG! AIREKITSR 9 Reading <! |

QIR DOK = 8 x 1 mm = 8.00 mm (1 mm SQURR)
aQ 88@Q = 1x 0.5 mm = 0.50 mm (0.5 mm SQIRE)
29m 9 reading Q1 = 3 x 0.01 mm = 0.03 mm |

@9 8RR x L.C) 67115 dOQ = 8.53 &d |

QUIEQM € reading. 16Q &Y TRUG 98° 4]
COeq A9 9191 219C 6LINS |

QG FIREFITATAR USRI |
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66Nl 99° 85969 ARG |
QIS @9 61609 2B |

Fig 5
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eRIN FAINEFIATR | (Digital micrometers)
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. GRYIN AIRCFITTAR 2°6lgEq CINSIRD *Q |

- INQE €469, 99° AR 99° SUIEANY d reading S |

. CRYIN AINCFIATARN AVENCVEl, AVSCTVEIG L°AY *Q |

698 any 9 QQIGe JF69 FETIN FINEFITTAYER
o 99° @R QISER SYLLE FlIY QAKAE FIRIQ 69115
| 9219 RG] 98° QEFH det GEsIN AIResIdsag
966 6MIRde aQlY | QEI96R §0g dele GhsIN

AIREKITTR QARG |
Ao AIREFIATAQ F6519GI (5€ 1)

. LCD €19 924 godie Q69 99° 0.001 A8 R6RIQUAR]
A@e QIARE d read 2N |

. R 695° mm / 28 QAISE, 2°g4 9e° oFG aIg alR
90Q @9 |

. QIdIRg AIdel 69629l |

. QU6ET A4 FId 9e° 90 JRaIS@ 0% GAC a6a
|

Fig 1
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FEATURE OF DIGITAL MICROMETERS
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a1 AINEFIATAa A0KC! |

RN AIREFITTAFLR 10 gél 2 0KC! 99° A0KG!
gqie @92I: 0.00005 @8 &) 0.001 {7 ACRIRYAR,
0.0001 @ @€Y 0.001 AF A0KCI AES |

RN AINEFIATA 9 Reading <1 |

PR9IN AIREFIATAER LCD gede 986 a8 906!
doQ 9E¢ 99Ie SRS | 58 2 69 6Q%IAIRAYS AR
dOQ 6298 14.054 84 |

Fig 2

14054

READING OF THE DIGITAL MICROMETERS

FI20N123422

9@ 98° A9meR 2SI Alageq 9 by d Reading QI |
ARIRES , GRTIN AIRCFITIR AR §LE LCD FEIeR
Q0% @IR8l B@TIR A0 2@ 90K | 98 I9° ATMER @
readlng QI 699F 696N, IR | FA 9L° ATRER S
CIR°GER 9 Read 9, 92I6€), 0¥& € read § 69R269 TR
QISR 21T AIFeR ASRAN (4Ll Y0l6R 14 T, QIR
694Q MY RINY QU6 2SI J6Ya dIE 1 A8 gGTyQ
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Fig 3
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g694e AT QIR 921 0.054 A7 0.001 T TGS K69 |
661969, 9919 F09Q 6219g: 14 88 + 0.054 8 = 14.054
87 | 684 2GR AR 62QR 14.054 T4 |

9Q RN AINCFITATAR AVECTIE |

9599 AT JEHIRG! QA6 GATIR FINESINTAR & part
d9 2°F6Q 6QIMETR (DUl REMTR 607 ATG 681I9R)
gdealsl @9 Q1T |

6965696 RIN AIREFITTR 73 821 €9 §QUQ 9R
RQQIg ON / OFF 957 QQIg; 99 ¥l 14 9619, R 58
2N 6869 QUIETAT FITIA R |

Q6T IR, AYRNTe gede @R LY @7y IO
@ display 6@ gQ4a) 98 FIT SUIETN 6G¢IN | IEAR
2661 B1Q FEEEIRI NI FUETN FRRG 60T AFS
9Q° QI'd6R 99 R 490 QERINGI R8¢ | QISR Ig
G2g 60 9RIRIgR AIg QI AAQIg 989 A7 LRIRY
AR QUETN AR QI F6Q Al (@Al
660 @Y QU YA°TIRG B0IE ABUIE FANER
68 29 62IR0I69) LARR 6AFNERNT AL 626!
Q06Ig QEI6SIR 99g 1L | |

Flg TY6, 8 QUIETR 696 | AE 9el 99 QIRR
QUIEERG 269 SRRIG | @ No §F FgIge uIeTNR
601D 6AISIEANS Gy QUSSR QB 6TINS A AT
626N Q1< | QURT 6TIM 6FF IR° QUIETA REIERTR
FEQ QI 99° 2ISEY A9 | IT BR QUIETA AR
d694l @69, $AS FRA 6SIR IG° YS! adys 40° C Q
2RJS SIUFIGIER SUIETR FRAR BB 216G QIR T |
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g@ QY 9Q9° Q4IYe | (CGamMm)
&Po'Q (Fitter) - ¢l Basic W@

QYIRIg 1.2.35 dIR LT ANIE

QEAQ FINAQ Y SASI  (Vernier calipers)

QERYGER: IT DI0YR 6516 IS ANEI 6L6S |
. 9 QEAQ FINAQR 2°AYFTLR |161 §2A |

. 9¢ QF2AQ FINAQ Q A°FYER 4TI Q|

. 98 QF2AQ FNANN YSLIQ Q4lIg |

99 9F2Q ARG 6208 I8 9096 FI9 QU9 | 99!
0.02 fiRAca 9096l AIESI AR QUege 29 | B8 1)

ga @Q"ZIQ LIRAQQ 2°4 |
@2 1 AL L°8YI)

Fig 1

FI20N123511

99 g (¢ 98° 9): §Q @EYYa IF 63N 9@ 2°4 |
6919 @g Q1LY F1d 6991 AR 99° AQYS ARSI €liT
654! IR QUSEe 99 |

SRAENR @F (and 9S°)): SRAIR GFIYER QEAQ
YR | 9K 2°4] | 6515 | ITY €T AR 99 AFYT
RSN €119 AR YLLE 99| (G 2 98°)

Fig 2

FI20N123512

Fig 3

FI20N123513

QFAQ YT (5): I8 OFAQ YR T¢| AU6R IT 6
9g° 9@ Jer6mIQ 2f MR FIRIFIER 699 position &
9062 699 6QIRARS |

861 ()): AELQ NG IS° 926R MITRS! IRNABI G, Fel
Q6 YRG | T QU6 YIS6RNAAGYEF 5 6 SIS
QeI |

SRAGI 94 () (€ 4): SI196I 04F AR YRQ 986
A°RY 6LIRR I9° JIAS! AITSI AR SUSES 9 |

Fig 4

FI20N123514

e MR ()): g0 NEQ 9LL-6RIG (LIRS AlLl &
62MER 69 position dT L6 VGAQ YRG 64F
RAQI6Q AILIAY K6Q |

QFAQ 69M (9): AGAQ 63N 62AR AFAQ YT 69
336 9IG6RIRA | YT 63IAA FRITYFY AFAQ TRRY
QLlaN |

814 69M: oY 6AR ST el TRUNYTR T¢ QU
04% |

2AIFIN: VEAQ FIRAAGFSK 150 F&, 200, 250, 300 IL°
600 151 2191962 QUG | 2IKIQR AR FADLIG 211 Al
QUER FEQ F69 | VFAQ FINAQ JEe 40K AT,
99° 6920IR, 6995 AASIRG FAG! AAUCR AFUYSR
A9 GUILRN QBS |

gLl QUee aAGY @ purpose g4 Q6RY6R @G“ﬂa
FIMAQ QUL 8Ag FIE |

REAQ FINEY JER 659 673 A7 QIEIM 6TIRYS!
JYgee FITS! QIR QUSLS 6281 AFE |

84

649ea AR @ tools 4 QALRE ATE AFE
6261 AFF 6¢ | QUSTIR A6Q TG AT QR

98° 921G 9% SIF6Q 4l |




QI6RIAR I9° VFAQ RINAQ € reading SI | (Graduations and reading of

vernier calipers)

QA6THIGER: IF FI0YQ 651969 AlAEl AN 66T |
. 9% RF2Q FIRAaa 9479 q4el fda eag |

. 0.02 8181 9SG FIEIF AT IS VFAQ FINUCH YIT6RIAN FUR SN BIFI Q$lIg |

. Q52U FINAQ 1Y D read G |

QEAQ SINOQ: 9FUQ AR §ag 096l 9T
QUAS | NFAQ AINAAR 2L 2GS 0B 99° Al
AT 28! FITUR 2R QIR A6 K64 |

98 90@@l / 996 9l g6l 63 TR Ie°
AGLQ 63 TeIs §Ial Fda aauaN |

QFAQ JRAIN: A50Q JNI86R LIRS 64 QAT @9
FIaQI0 99 @8lgel @ length €u6q 86 99 gy €lld
AR 69FIRR F116Q ACIQY RN |

QFYQ fIRadeea a9ag ddel dda: 8¢ 1 6
6QHININCS! AEAQ FINAES Y 6N FTARLYER (9
ARAE9) FUQ 6IAER 10 & AFIF ATER TS |

22l 69115 514 62 TR (MSD) = 1 88 |

69159 REAQ 63R FAURS (VSD) = 9/10 &4 |

Q659 9189l = 1 MSD - 1VSD |

=188 -9/10 8 |

=0.1 849

69159 MSD \9G° 6615 VSD = 0.1 mm ¢1RI6Q Iy |

MAIN SCALE DIVISION

Fig 1
M =

Ee T

VERNIER SCALE
DIVISION

MAIN SCALE

0.2]
0.1

0.9 VERNIER SCALE

QEAQ €9 9 Reading §I: 30g 9199 99° A5G 944!
Q30 AGAQ NI AIAS | 98 AFAQ FIRAQ AT Al
d reading QI IR, ASGE 9691 geleel Fda fUTS A5
| (RIRDQGCIR UGRE G168 696R66R G RS
QU6 5GC 6KQIRN2IN)

38 2 98 ARIKE JRINR AGARQ ARNIAR YIGERIRAYER
QG0 91491 0.02 ARAGR Q4N | I2Y6R, VAR 6IAR
50 § GRIGl g5l 69MER 49 T TGl (49 TRTTR) QM

@[6Q |
QQILE |
38 2 69 GRS VFAAR GG TR *AG |

Fig 2

9] 5 10 15 20 25 30 35 40 45 50
|H\\|HH|\\H|\\\\|\H\|\\H|\H\|HH|HH|HH|

L RN A LA ARARN AR A LR ARARN AR ALY
O 5 10 15 20 25 30 33 40 45 50

A9 Q9g! = 1 88 - 49/50 84 |

= 1/50 99

= 0.02 &d

QEAQ FIRAQ @ reading 91 AN AQILAE (3 3) |

FI20N123522

Fig 3

FI20N123523

FI20N123521

SN 69m DOK = 60 FIF |

¢J51Y 6IM ATS 6617 HIAYS| RFAQ BRG] 62R& 28 B¢l
SQIGl, FJMY = 28 x 0.02 79 |

=0.56 mm
Reading =60+ 0.56
Total Reading =60.56 mm
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Al §5'61 Q€ | (The british system of measurement)

QERIYER: IT dIOYR 651969 2l AV 6K69 |

. 359 QuA6a FaG gAY I9° AIAT AIIR IFRIS IR 916 2 |

. 28 Y069 HRQ @ 66187 ARSI Q¢lIg |

19 AR 66196 A/e §g FI9 AR TR AR YSLS
29 | 79 69609 J769 §5¢ FId Y8R QULLE 628 |

9T dR99 EIRIES, @8, 9LIR IR 99° Qd-SRIgee
Q length €4 QEg QALITE FARIG QULLS G |

36 @ @€l 3 P9 1 2IG CAR F6Q | 5280 P @€l 1760
AE 1 IRR SR F6 |

AIQ 6619Q 99° FANICER QAT |

eeade cugd |

1"= 254 98 @€Y 2.54 694 |
1 Q1% = 36 “@¢Y 0.9144 &

1 mm = 0.03937

1 89 = 1000 88 @€l 39.37 "

Qg8 / G¢a 2189l |
1/64 "= 0.015625"
1/32 "= 0.03125"

1/16 “= 0.0625"

1/8 "= 0.125"

1/4 "= 0.25"

172 /" ="

1.00 9859 @ |

0.1 99 QaglI°sl

0.01 9% €9Q

0.001 98 €RIQ

0.0001 Y% Q4 2RI
0.00001 9% €€ LRI |
0.000001 9 FREQ (6915 FIRESI Q)

QISR AL (6515 Q RE)

1) .05 &8 = .00196 @& (.05x03937 = 0.0019685 Q)

2) 1.25 € = 49.215 @8 (1.25x39.37 = 49.215 @)
QISR QLILAE (REAQ 6715R)

1) 3/4 "= 75" = 19.05 181 (.75x 25.4 = 19.05 £1¢))

2) 1/1000 "= 0.001 = 0.0254 &8 (.001x25.4 = 0.0254 &gl
(99 RERA IR LRIR = 25 FIREFITTR AISA)

gl

QaINGeq QUISR K9G |
138108 =__ @8]
2)30080=__ @f]|
3)8"= ag |
440"=__ @a|

5) ALFENRGI [ .05 "605] FR6Q F99eF mm g 9IS
@9 |

6) ALREIAG! RIS 998 .02 mm @8 QIQ @RS 1/
10,000 “|

Qs 187 98¢ QEAQ FINAQ I8° AIREFIATR A Reading €I | (Reading vernier
caliper and micrometer with inch graduations)

QERYGER: IT dIOYQ 651969 26l AV 6K6S |

. 0% 99669 AFAQ fIRAda YIv6RInages 24ig |

. Q9 99669 FAIREFIATAR FIC6RIANGELR Qﬁilg |

. Q9 g1ee 98¢ @ﬁﬂ@ RIMAQ I9° AINEFIATAR 1ld d read g |

@ﬁﬂ@ RIMAQ I9° AIREFITATR & Reading 9 |

ARIREIS machine 65188 6XIRFER FULLS ATAURBIA
RFAQ FINAQ AR 66157 95 I9° A6 YITT TIFR
RAQ |

Q8 FIgYaq 986 G FIRAEH ARG F6K! 0.001
699 |

92 AIRAIes I QG0 69M 25 AR &9 50 BRRY
ATe 9Ie9 AR K88 |

QEAQ 63MER 25 & TRIG ATE VFAQ FIRAQ| (B 1)

86 g8 994 99° QQIST : PSR (NSQF - A°6LRIS 2022) - SUIAIF 1.2.35 IR AN RIS



0 2 3 4 5 6 7 8 9 1

1 2 3 4 5

5 10 15 20 25

FI20N123531

66169.m IR Q8 10 & ¢S TRIG6R FaB 6Q1RS 9.°
Ygea FRIQ d60Yaq 4 § AAIQ QIT6R S92 fAUAIRS |
g60Ye Qd-SRITR PRy 62QR 0.025 R | 614 6IR
JZ98 49 G GRI5 RFQ 6L 25 § SRIG A6 AAIQ |

AS59 Q8G!

25 QALQ 69 TRURE = 49 x 0.025 = 1.225
QFAQ 63R ARG YRY = 0.049 *

2 614 69R SAURFR FRY = 0.025x 2 = 0.50 *

SR 891 = SIY 6IR FAURIA YRY - 1 AEAQ 6IR
SRR MY |

= 0.05 “- 0.049" = 0.001 "&@€Y 1/1000"
€ reading €19 QQIEQE (€ 2)

Fig 2

FI20N123532

58 2 69 63MEA VGARQ '0' ARE 1 U6R 2R |

Full inch =1.000"
2 main scale divisions = .200"
Value of 1subdivision = .025"
coinciding (13x001")= .013"
Readirg 1.238"

2AQ 3 (50 TRRY VFAQ 63M) 61 ARSI VGAY
RINIR6Q, 61U 6IMA J6QUR R8I 10 & IS SRUTIER
S8 FAUIRR 99° 6996 LR A - @G gl
QPR YEB | J6CUR ABRERR MY 622 0.05 “I
QEAQ 6IAA 50 & TR Y 6N 49 & FRG 98
aqig |

Fig 3

&=

0

FI20N123533

9989 a6Ql

50 V.S.D Q gJmY = 49 x 0.05 = 2.45 "

1.V.S.D. = 2.45 "/ 50 = 0.049"

G54 Q9S8! = 1 MSD Q EJRY - 1VSD Q IR |
= 0.05 “- 0.049 = 0.001"

d reading Q19 QLILRE (€ 4)

Fig 4

=

2

3 4

234567897123456789%51234567289

FI20N123534

QELQ 0 AIRY 614 6IRER 1 U6Q |

Vernier '0' line is after 1" on the main scale

Full inch =1.000"

The value of 4 major divisions( 4x0.1") = 400"
The value of 1 subdivision (1 x0.05") =. 050"
The value d9thvernierdividion

cBinciding (9x .001")=. 009"

Reading 1 .459"

AA6Q IR TS AIRECFIATR |

@8 JdY6Q 9I6RIen 8 dIR6RITTR QU6
AIREFITTR QUIEAMER 2SI BIFF ARG 1 AY FABIER
JIoq 6Q1R& | 9T 69159 @89 10 & AAIQ QIR a3
AAUAIRE 99° ILIQ J6SURT 2IgR 4 § e QIR
S8 | (B2 5)

Fig 5

|20

~ |5

FI20N123535
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g694e QUTRIGR GAY = 1/40 “@FY 0.025" | ATMER
25 3 dele SRIRE a560 586 62IRARI | 496 S8R
62Q8& = 1/40 "x1/ 25 = 1/1000" = .001 |

67606967 IRERITTAR IR ATMERA 6515 FRUG
I GG g9, Q ar HlY IGR IS MY 62QR = .001 |

d reading Q19 QLILRE (GE 6)

Fig 6 _

=

Z 15

4] 1 2 I —

——

—— s .
Maindivisions 3x.1 = .300"
Subdivisions 2 x.025 =.05"
Thimble divisions 9 x.001 = .009"
Reading =.359"

QUIEaR 10 & AAIe SRUFER FISR 6TIRS T J6SIRg
4 G 6819 ISR Fe2 FAULRE | I L6 @
length &4 62QR 1“1 98I 622 40 & 9gd F9969 A9M
QG 292 92! |

QUIEAR 81U FRUIRE = 99 REQ 1/10 F€ 0.100 “GIAG
2°gd S9e69 2GR 98 @Sl 998l | 29 YL
a6 25 & AR e LM K6Q | AR Y6BUR
QoS 1/40 @€Y 0.001 Q 1/25 Qe AAIG | |

QU6 ABRRY 1/40 @) 98 RER 0.025 661 A¢e
996 2fm 96 2Q2QI QG AEE AR | JIM AQER
405 TPI 28 |

21N 618

38 7 99° 8 69 6QHILIRYS IT VGAQ FIRAQ €Y @
Read g |

Fig7

2
1 234 56 78

FI20N123537

FI20N123538

2 52 9 98° 10 69 6Q4IQIRASI QLY FIREFITTAR
9@ @ Read ¥I9° 699¢ @9 |

QAN ... 05
Fig 9
— |25
0 1 2 3 4 5 6 7 §——
1 O ===y
T T T T T T T T T T ee——
—
~—|o g
z
Sataa B
("R
QAN ... o
Fig 10
|
—
0o 1 2 3 4 5 6 7 |/ —|15
1 T I Y =
T T T T T T T T T T ee—
—— 0]
— 3
§5 g
z
Losonnd o w
w
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@f?‘ﬂ%) el 6914 | (Vernier height gauge)

QERYYER: 9T DI0YR 651969 2IAE AN 668 |
. 98 QG AL 6918 | A°FYETRA Sl ]2 |

. 98 QFAQ Q60! 618 | FEIG616 S features AVIGES Qiig |
. 99 F9Q 282l 6918 O FIFIRIAGI & features FAIYER 4Ig |
. ABGAR 6 NGAQ QBT 661R A FAG Y6AYER 4l |

97 QR Q80! 98 R 2°8 (B 1) |
9Q Q¢ |

Q699 |

C 6619 HURT |

D Jaw

0 @g Kt |

F Q59 69 |

@ g5y 69 |

H 229 2Ieae YIRS |

¢ QI9IA eRY FAQI TAQ |
JAK M&@° 9996 |

L 6419 692 |

Fig 1

FI20N123541

e 969 289l 6018 Q FElSGS Q@ features ARIFES:
98 0FYQ @9l 60q Al AFaQ AIRUQ 986 iR
2166 621 921 98 K0S ARIA AEC QR | 98I A7IF QFAQ
Q1069 9109 62IR& Tl FIQ FIRAQ AUER Y6l
QUL |

Qe 8l 69M ATG mm 98° QFEQ T 62IRE | i
YAG I8 BF FLF F69 69NY6R F0G L°RYYLR 98
62IRAI6R | AF 6228 ¢J8Y YRNG A IR ATERLY 2P |

6718% QIREARR 98° QY LIN6AKE 9 read 9 AR
QEAQ 69M I YRG TS A°RY 6LIRE | U YRS
g9 2eeY YRG 98¢ 2°RY 6LIR& | 0% AIF° /RS
936 Qe Jole QSUE AIF S99l AR S69R 95e
IIRIA 69% LG CRAEIR Y FEM QA ULLE 99 |
QY 98 QEREY6R BF C6R |

969 990 A80! 556 | 699Q I8 9FIQ FIRAQ
a3, Y& 989 AS0¢ FI&a! €1kl 0.02 F8 | §¢ FaleQ Al
6291 2ISER 6T6M SRAENR RFER IR AreAF SlIF a1l
QUege 29| (58 2) 95 986 2°94 YRE° °AYG K IR
AILIFY6R T6 A6 RS AFGIG T FAURIER |

g2 1000 ARTATR @ reading,2lSl YS! AAAQ FRIER
QEYAQ QPG 6910 AAMS |

Fig 2

FI20N123542

STRAIGHT SCRIBER OFFSET SCRIBER

QFAQ 229! 6917 Q AITIRIRG! @ features FYY: REAQ
QG 698 QYY 699 486 TIRe QIN6R ULLS 29 | g5ty
UG § YIRS AR, YAG A ARG NG IQ I9° 9N
UICRT° YIRG 65IMAIg 9B | AISEUR AQAN QAR
A9l JIR T69R 956 I TG Y YRG 2P6R 699
RAQIq 9Le |

2AEUS AQAIN 2GRS 282! AR Y ALKE° YR
J069 AQ 6241 QYL | 99 0] 5906 Qe dIRQlg,
2GR QIGIF AILIYIER YNLR AR Y ALARELIE
QLE ARRIg IPS | A0 AINER FINEAKR ARG A6Q,
o YRG F FG6Q AR 624 |

99 9@ Q1G6Q YRS QFUQ ASG! 697 BRRNG
FAUMIRS | I€ QB0 696 JER6R, AR A ARIAER 2JS
2P0 AR QILIAYER ARTIRG 6LIRAIER | oY HURG X
§11g 695° ARG, 9! 619 AmQ AIgEIR 6FRIGE AES
GRIRG 6T1RS | ILIR AIFIYY6R, A9 O] 043 YRG 9
9@ 80 2AIQAIee aeelq 2891 A4S | QY 71D QXY
IR, 92 QABG! 69FgER ARIAE QLS| 6917 RUTER Qe
@69 | 9I9AS d reading 91 AN 814 6IRR G AGIAQ
699 @0Q1Iq |
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6R66R ARUQ ARSI 697 I8 YAG° I 6IM AT
dg6 62198 A9l gINAe 9 reading €1 AR 98 699
621046 | AANR 695°6Q S01g 2IKIA O reading KUK
gl AQYQY 859G K 9%l |

QY 99 gRINQ ARYSR QFUQ ABG! 651769 YRG° Yag
SRIRG! AR 98 dIf 99° JRaAg 69F 29 2R | 991 58 3
69 QYRR |

Fig 3

VERNIER HEIGHT GAUGE
WITH RACK AND PINION
ARRANGEMENT

KNOB FOR RAPID
AND FINE ADJUSTMENT

FI20N123543

RELQ Q80! 668 O T8 deAIs: AFAQ ARGl 66IR
¢JSYG layout 6R2IAG 1Y AR SUSES 99| (38 4)

92l 99 Q 6ClI69R I9° QIgY 2IIQ AIFSI AR SUSLS
99|

62 AR, AQ CIR6AqR, IAYS I9° FTQel AlF
239! 91N RFUQ ARG 69R FINR o7 ARG QUSLS g9
I

Fig 4

ANGLE PLATE

VERNIER HEIGHT
SURFACE PLATE GAUGE

FI20N123544

96! °RY 926 99l IRIaS! FITSl AR Fkl QYL
99|

9@l ereds 499 dI9laven §9 SaIeq ARIa AIGS
IR YSLS 99 |

9g 99° OVEI6984 |

GARE 68109169 QUSLIR U6 TRS 790G |

A9 98° ANEI6TN4 |

GO8e SIOFIsl 926 68109169 RYSLIR U6 RS §9G |
92Ig 9KIg QIS (@9 UG 28 AIL |

QUSLIN YR I9° F68 I QAR |

Qde Q981 Q68 FliF Fag QIR |

26y QIdY QUe0dYes 986 aslg QIS |

90 g8 994 99° QQIST : PR (NSQF - A°6LRIS 2022) - SUIAIF 1.2.35 IR AN RIS



g@: Q<S4 99° Q4IQq | (SG & M) YlLlel 1.2.36 aig A9MQ AN
&Po'Q (Fitter) - ¢l Basic W@

QEAQ 6960M 6gIFITR Y FASI  (Vernier bevel protractor)

QA6REUGER: 9T FIOYR 65196Q 2IAE AN 6268 |

. 9Q QF2AQ 6960M 6dISILOR 2°HYTIN FIel G2 |

. 465YR 2°8Q RIdIgEg S4Ig |

- 9G QEAQ 6969R 6dIFITAN SISTIR CINFIND 99 |

RGEIUQ 696aM 69IFIR 6TRR 9@ 086l 9g dIel 5 L,
AR9Q 20ael 9dys 6a16 10 AR Q&R | (5 )

9@ R 696aR 69ISIFAR 2°F |

FINYCYER 6298 9@ AGAQY 656aR 69IFIFAR 21°4l
|@e )

Fig 1
VERNIER SCALE

MAIN SCALE

LOCKING
SCREWS

FI20N123612

Fig 3

\— STOCK

2Q: 99 616 AT ATAER LI 6QITICLST YHYFR IR
655N | Qa8 it valg QIgF g8 986 6AISIEAITER
QS A5G 6AR0IQ 6918 FlIT AN |

SNM: CNR 6208 4q A 99 AATE 2°¢ | 9Ll AI9ER
QAR 99° AR BY16R 1o 6218 |

698: 98l 6208 989 ALY g gl FIg AA%6R DIy
Y0 64IFI6QIT @6 | 92 FIF° MO AILIYIER FNRER
g9 62198 | 698 1 in 69 Y@ AAISAUR 65IRI 6LANR
QAU 669696 LS g9 9LIg QIFAl 8 *QIg
ARV K69 |

@ Qgee: 90 Ng AF° 9g 9AIe AUARE,
601 GNRY G960 AQ ARSI dIR I9° ARYT 6599
GNREA NG Q! AR .

98 2°8 AR 4Rl A6 Fe, 0] e 9Q°
AR A9Ig | 9Ie6RIR9Q 98 9 reading” Sl A
696m696M Ia FUIRTR I % 6Ll |

G QGLQ 6960R 6519 SUSLI0: 6918 AITSI IR
QUGS 6291 SUBIC IR RHAQ 696aR 6DITIgR 65189
Qae9d, AIdI-659R ASUIGEa fIdY MIQERIRT QUSRS
695° QIR €14 QY99S 94 |

90° (Fig.2) Q 2K ©19 6914 FITSI AR AFAQ 6968R
6QISISR UGES Y |

ADJUSTABLE BLADE

FI20N123611

FI20N123613

Fig 4

FI20N123614

66189 QUa9d, Iy AN RBUITER 6RNGER @Iy
AINIRN RAKRE 695° AR, (B 4 ¥IK° TE 5)

91



FI20N123615

ARSI 6960 6dIFITN AU6R ISR

protractor)

(Graduations on universal bevel

QEREGER: T dIOYQ 65196 2INEl AV 669 |

. 3969 €814 69M ISELIANYES Q4G |

. PNAEH VFAR 69A FITEKFIANYER 4lIg |

. QEAQ 6960 6IFIFAN ASGFE G617 FdA f9g |

ol 69 FISERIAR (BF 1 98° 2): 6116IT AIY 683!
QAEREER, BN A AGE AR B6Q YIS 6LIRK | 360 °
AFE QIER FOB I9° FI6RUT CLLAER 58S 62IRS, ‘0’
GO 90 @4l1, 90 BNQ ‘0’ @Y1 | I6SUR Q6T SR 2R
A0 5FG 99° A°GUIgD | Y6SUR SRS 1 Gl TS
@6 | FNMER ICERIRAFER 5 69R AT QU6
@RSIGEI | TA6R, S 6N 23 T LAY UUIQ Qg
RIFER AEAAER 12 & AR AR F0B | Y6BUR §F1%
AIG YR Ml 5LS 62108 99° 0, 15, 30, 45, 60 QILERQ
AHILD 6TIRR | I8l AGAQ 6IR F08 F6Q | 69TR
JIS6RINRGER ‘0’ A FIEI AR A TGS | (BE 1)

Fig 1

FI20N123621

66115 QFAQ 69N TRURES VSD (58 2)

QFAQ 696QN 6LIFITAN AT GI6IG1: 6U6066R
QEIQ 63IAA g8 YU 63IAQ g8 96 A9 99,
QRNQ 69AQ YT FRIG §o19 YU 63 FATR 2T
AR 629 | (5E 2)

Fig 2 23° MAIN SCALE

015015 30
45 % 95
0 8o

ONE DIVISION IS
1" 11°
5 OF 23°=1 —
12 12

FI20N123622

12PARTS 12
654 9509 980 69R8 |

2MSD - 1VSD |

Q2 A5 9611 = 2° |

698 I9° 4@ 9 699 any 63 695° QIR 919 616 9Q°
AN AQPYR 2lGPR d reading |1 AAR, IG° AR
QRNQ 69M FITITQ 9 9RF 699 Y8l IR FALUER
ALY K6 | (5L 3)

Fig 3

ACUTE ANGLE
(LESS THAN 900)

FI20N123623

OBTUSE ANGLE (MORE THAN 90[)

92 g8 994 99° QQIST : PR (NSQF - A°6LRIS 2022) - SUIAIF 1.2.36 AIR AN RIS



ASRUNSID 696@M 64IFITR © Reading S

protractor)

(Reading of universal bevel

QEREUGER: T dIOYQ 65196 IS AV 669 |

- §18 69161 695" €IR I8 QEAR 6T6QR 6LITIFN © read § |
. ARG 2IGPR 695° AN IS VAFAQ 696N 6YIFILR 9 read § |

©19 69161 699 24 9 Fig <l iR (8¢ 1): galse! gy
62N g9 I5° AR 6INR FF FRIER YU B Lol
d read |

Fig 1

FI20N123631

QEAQ 6IMER 23| 69l AIF TG AL | scale §A I
69 TRINE AX¢ 697 HIR8 9e° YRIQ gnig a6
ada e9g | Be 2)

Fig 2

Fig 3

FI20N123633

QRN 63A TOR 2 QAT AIFe FALIRR 6T F1
9I9 956 FUABE (B8 4) | ALPIR AR JRY RS
QIR 0L gAY 180° Q [ITIN AR |
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69gM 1
UGS FIASQE AN 99° §1F Q A1 |

Size Standard
mm X mm | Mominal Standard Nominal Thickness in mm
Surface
Area 0.40 |0.50 | 0.63 | 0.80 | 0.90 (1.00 |1.12 |1.25 | 1.40 | 1.60 | 1.80 | 1.90 | 2.00
in m?
1800 x 600 1.08 339 |424 | 534 | 678 | THR5 (847 | 950|106 | 119 |136 | 5.3 16.1 | 17.0
750 1.35 424 (530 667 | 848 | 954 |106 [ 119|132 | 148 (17.0 | 1891 | 201 | 21.2
900 1.62 509 |635 | 801 1102 | 114 (127 | 142 1159 | 178 (203 | 229 | 242|254
950 1.71 537 |6.71 | 845|107 | 121 (134 | 150|168 | 188 |215 | 242 | 255 | 268
1000 1.80 565 |7.06 ) 890 | 113 | 127 (142 | 158 |17.7 | 198 (226 | 254 | 26.8 | 283

1100 1.98 6.22 |7.77 | 979|124 [ 140 (156 | 174 |194 | 218 (249 | 28.0 | 28.5 | 311
1200 2.16 B.78 |848 [ 107 | 136 [ 153 (17.0 | 19.0 [21.2 | 23.7 |271 [ 305 | 32.2 | 339
1250 2.25 707 (883 111 141 [ 159 (176 | 198 |221 | 247 |283 | 31.8 | 33.6 | 353
1400 2.52 791 |990 (125|158 [ 178 (198 | 222 |24.7 | 27.7 |31.7 | 356 | 37.6 | 396
1500 2.70 8.48 |106 | 134 | 17.0 [ 191 (212 | 238 |26.5 | 29.7 |33.9 | 382 | 40.2 | 424

2000 x 600 1.20 377 (471|583 | T7h3 | 847 (942 106 118 | 13.2 |151 [ 17.0 | 17.9 | 188
750 1.50 471 |588 | 742|942 | 106 |11.8 | 132 (147 | 165 (188 | 212 | 224 | 236
800 1.80 565 |706 | 890 | 113 [ 127 (141 | 158 [17.7 | 198 |226 | 254 | 268 | 283

950 1.90 597 (745 939|120 [ 134 (149 | 168 [17.9 | 208 |236 | 26.8 | 28.3 | 298
1000 2.00 6.28 |7.85 | 989 | 126 | 141 (167 [ 176|196 | 220 |251 | 268.3 | 29.8 | 314
1100 220 6.91 |8.63 | 109|138 [ 155 |17.3 [ 193 (216 | 242 |276 | 311 | 328 | 345
1200 240 753 942 ) 119151 | 17.0 (188 | 211|236 | 264 | 301 | 33.9 | 358 | 37.7
1250 250 7.85 1980 | 124 | 157 [ 17.7 (196 | 220 (245 | 275|314 | 353 | 37.2 | 392

1400 2.80 8.79 |11.0 [ 138 | 176 [ 198 (220 | 246 |[275 | 308 |352 | 396 | 41.8 | 440
25000 3.00 942 |18 | 148 | 168 | 21.2 (236 | 264 | 294 | 33.0 |37.7 [ 422 | 447 | 471

2200 x 600 1.32 414 |518 | 652 | 828 | 932 |104 | 116 (13.0 | 145 (166 | 18.7 | 19.7 |20.7
750 1.65 518 |647 | 816 | 104 [ 117 (13.0 | 145 |16.2 | 181 (207 | 233 | 246|259
800 1.98 6.22 |7.77 | 9.78 | 124 [ 140 (155 | 174 |194 | 218 (249 | 28.0 | 29.5 | 311
950 2.09 656 |820 (103|131 [ 148 (164 | 184 (205 | 230 (262 | 295 | 31.2 | 328
1000 2.20 691 |863 | 109|138 [ 155 (173 | 193 |216 | 242 (276 | 311 | 328 | 345

1100 242 760 |9.50 | 120 | 152 [ 171 |19.0 | 213 (237 | 26,6 |30.4 | 34.2 | 361 |38.0
1200 264 6.29 (104 | 131|166 | 18.7 [207 [ 23.2 |259 | 290 (33.2 | 37.3 | 394 |[414
1280 275 8.63 (108 | 136 | 173 [ 194 (216 | 242 (279 | 30.2 |345 | 389 | 41.0 | 432
1400 3.08 967 (121|152 193 | 218 [24.2 [ 271|302 | 338 |38.7 | 435 | 459 (484
1500 3.30 104 |13.0 ) 16.3 | 2007 | 23.3 |259 [ 290 |324 [ 363 |414 | 466 | 49.2 |51.8
2500 x 600 1.50 471 (588 | 742|942 (106 (118 | 13.2 |[147 | 165 (188 | 21.2 | 224 | 236
750 1.875 hBE V.35 | 926 | 118 | 132 (147 [ 165|184 | 206 |236 | 265 | 27.9 | 294
300 2.25 707 1883 111 141 [ 159 |17.7 | 198 (221 | 247 283 | 318 | 336 | 353

950 2375 745 1932 117|149 (168 (186 | 209|233 | 261 |29.8 | 336 | 354 | 372
1000 2.50 785 |980 (124 | 157 [ 177 (196 | 220 |245 | 275 |314 [ 353 | 37.2 | 392
1100 2.75 8.63 |108 [ 136 | 173 [ 194 (216 | 242|270 | 30.2 |345 | 389 | 41.0 | 432
1200 3.00 942 |18 | 148 | 188 | 21.2 (236 | 264 | 294 | 33.0 |37.7 [ 424 | 447 | 471
1250 3.125 981 |123 | 155 | 196 | 221 (245 | 275 |30.7 | 343 |39.2 | 442 | 46,6 | 491
1400 3.50 M0 137 | 173 | 220 | 247 |275 | 308 | 343 | 385 |44.0 | 495 | 522|550
1500 3.75 118 |147 | 185 | 236 | 265 |294 | 33.0 | 368 | 41.2 |471 | 530 | 558 | 589

PSR ARGl QUEQ AR 9Q = 7.85g / cm?2 |

2 318 62191 Q6§19 @ €I F4a /8! AR 151730:
1989 § AQARE @G |
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65'gm 2
2GS LIAFNE ARAUA 98° g el |

Thickness in mm
1.60 [(1.80 |2.00 (224 |2.50 2.80 | 315 |3.55 (400 (450 | 50 |60 | 8.0 100
Width
in mm Mass * kg/m
100 129 | 141 | 157 [ 176 | 196 220 | 247 279 | 314 [ 353 | 392 |471| 628 | 7.85
125 157 | 177 | 196 | 220 | 245 274 | 208 348 | 392 [ 441 | 490 |588| 785|931
160 201 | 226 | 251 | 281 | 314 382 | 295 446 | 502 | 565 | 628 |753| 100 | 126
200 251 | 282 | 314 | 352 | 392 439 | 494 EE3 | B23 | V06 | 784 (942 126 | 157
250 314 | 353 | 392 | 440 | 490 549 | 617 GY7 | 785 [ 883 ) 980 |18 157 | 166
320 402 | 452 | 502 | 562 | 6.28 705 | 790 892 | 100 (113 | 125 |151| 200 | 251
400 502 | 565 | 628 704 | 785 .73 | 988 M1 126 [ 141 | 157 |188) 2581 | 314
500 G283 | 705 | 785 (879 | 951 110 | 124 139 | 1587 [ 177 | 196 |236| 314 | 392
G50 816 | 917 | 102 [ 114 | 127 143 | 161 181 | 204 | 230 | 255 |306| 408 | 510
200 00 | 113 | 126 | 141 | 157 176 | 198 223 /1283 | 314 |377| 502 | 628
950 - 134 | 149 | 167 | 186 208 | 235 265 | 298 336 | 273 |447| 597 | 746
1000 - - 157 | 176 | 196 220 | 247 2T | ¥4 |[353 302 (471 628 | 7BE
1050 - - 165 | 185 | 206 233|260 292 | 330 (371 |42 |495) 659 | 824
1150 - - - 202 | 226 252|284 20| 351|406 | 451 (542 722|903
1250 - - - - 245 275|308 M3 | 302 (442 | 491 |589| 785 | 981
1300 - - - - - 286 | 321 362 | 408 [ 459 | 510 (612 816 | 102
1450 - - - - - - 358 404 | 455 | 512 | 569 |63 911 | 114
1850 - - - - - - 383 432 | 487 | 547 | 608 |73 933 | 122
CG&M: ﬁ’G‘Q (NSQF - 4°64dIR]le 2022) - QUILe 1.3.43 i aaMA aAS1g 109
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Fig 2

a) TOO MUCH CLEARANCE b) NO CLEARANCE c¢) CORRECT CLEARANCE
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. 389 IR 6QING° FAYET SIS |

6QING° Iq 6IMEA QQ@ QRG AIG 2°6R 645 6QQS,
22 R QL1 I 6&‘]@869 QA SRSl 99 2] |

6ARG° @28l 959 FIRYE €GeS 90 6291 G |
1 g 9l 6291 /QQ |

2 0% 69dINGE° QUE9E QULLIR fAUIRI Qe 9.°
92| QM 2QGIER QER| KQA1 |

3 90K 69IRQ I9° Eg @9 6ING° 1604 SAG @ADL
IR |

4 QUYS AR QR J6AIS FADR ISR | A
2106 IE AQQEqG 6TIR K98, 6669 2L IG aR
6AINGR 98 ARAIAES |

APR 6IMG° | (Successful soldering)

dosia ao@es! 6ARQ 99T ARl 69R @l 2I9S
JY6a Q& Q1T | ANQRINFES IAS this 9§ A9
Q9Q AL696 2B I AAAVIA | Y9G IF CAR GE
Q80 A K9 | IS 9gl AIGlene AT 6T 6061 AFIAFF
e g4 99l 98¢ QIR F9g I9° AYY AR 9629l
adyg 9gIq ATl /g |

o9l 98 99 AGR UPY AIGE FNARAIEH AT 219e
921 6QEUI6S GIZ | 69 any 63 9F g8 aqld 98¢
92 2g19¢ 20908 SAUARAIRS |

QEREI: I TI0YR 65169 2SIV 6268 |
. QPR 6ING° UIRN YOFI AFANE K9G |

AR 6AIME° ‘E]Iﬁi]ﬁ‘ﬁ‘l |

2569 AU S 26291 dln 9651 996967 Lol
ogsl 3891 Q5% |

29 AUIgQ 99 TR, CI9 96, AR 6T FI G I6AA
RAG! ARC APl RULDRI 2IEYR |

R86 gag 60 994 62919 2SI #4YER & q strongly
18 QIR 998 &Y |

6IMG® ‘Eﬁ%‘ﬁi 9@ 9 ab 19 @2 94 9191 96 QQUDS
2SR, 6920169 SRR 6ANTR J6AIT FULS |

6AFIRTR F18G 6T AR $49PF S ly QIN6R T
ARG UG |

69IRG° RLIg 69159 LIFER JR QElg, YLIR 9T 9%
SEre 6962QUg 69INER 61919 29l 9Yg A7eR R
QASG |

660696R 6AMG° Ll UM AFEA AN, NG
iron €A 8F 999 6291g 2SI AR YK 2A°Eq A4 69,
4glq 98 "AA%" QLI ¥9° 98 §9R 986 9R9e
99|

QAR 6ANEAg REIA AR 967 I° ATIQ FREGE
FIR6Q RIIG |

6dIM&° M iron 2 FIKY6R 16 216Q FHIG 66 6ARSR
CAn JIR8, 919 6LIRE 99° 40K QR J6QE @RS |

6IRG° M iron €9 gL heating 9191 @9Q &€l AGY RLIQ
JR9EE FaQ LAIFAS JIIER 69IRQ [9G |

EaAh 6diMERy YAMDICR LA T FIULL] 62T
?iGQ g @IGQIGIQ 69INGA CANSI BIAAIGIER S @
raise IRS! AR 62IRG° @ iron € FIN AFI6ASG AR
oI 2ILE4S |

62ING6Q 92l 628 Y@ 99689 QIgl AR INNER
dIfe understand § understand QI 99° F6QAFRUER
Qorm Q23 |
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96 6AIRG° QEl ISl 9E6 6815, 26aq AR AL
J] @RI |

RE 2ICCNFAR] SRR & smoke 63 2 FqIQ Falg AIT
Q98 981 98 TS FUIZ 99° FAGER 26T |

At IR 6dIMG°Q ating IR | Sweating of sweat soldering)

QEREY: YT DI04 651N6Q I8 AV 669 |
« Ating IR 98l § explain Ig |

Ating IR Gl g af § 69IRG° 6208 I8 Ja, 696
90 @9 Y JYFLR AFIR AU WUGER 6ANSYA 621D
2R U6R 6ANTAG 69¢S AR AFET @ 69R |

Ating IR69, 64I91 62]1q 2]l dIg JYJees daed TTrq
AU, GI'U6R AFY QA6 AR 9IRS TR FULAI
| 991 KQQI AFA6R, 6ANCR SR 99° Beang
6219291 JRIFR6R 62151699 TN YFIES 89 |

S92 &9 | (Soldered Joint)

A9199 F91FE QYR ating IR G 6T SN
699269 A% 62IR2S! JRG YIS FIFS UGS §8 9T
69IR6SE AN | YT 95 8F IR 98° Afe FIFA
REAR L°6HIRIE ARSI6R F12I Z6AUIT AU |

QEREYGER: I& CIOYR 661969 TS AV 6261 |
- 6IN6SY 9189 gRINGES Q4lig |

. 0% AR¢ GRING AIN T69981 FAALIF 2SI A94QEe Q6 |

6dM6LE 94Q dRlq: §19 g AARINYLe 62IN6SS
98 QIR ARG | A6aq 67L6Y, UIAYLHR S JIg IR
9§ QIol 64T 62IR GI'A6R F18g YR JBGIRT IQ° AK
A KRRIg 6AMELE SN |

Se 1 69dM6QQ MY 99gER 696! |

Fig 1

B —— S

LAP

—
JOGGLED LAP OR SUNK LAP

ABUTTING LAP % 7

TEE

CORNER LAP

SCARF

SOLDERED LAPPED SEAMS

FI20N135021

53¢ 2 62IMEQQ T 6QSIIN |

Fig 2

M=

T 1
GROOVED OR LOCK SEAM

PANED-DOWN JOINTS

CORNER KNOCKED-UP JOINT

SOLDERED FOLDED SEAMS

FI20N135022

58 3 69INIRIA [T A°FYLRER 6AMELE 918 6
|

Fig 3

SLEEVE CAP
SOLDERED JOINTS ON ROUND SHAPED PARTS

ag g JdgEe Qud Mg 9I9° 6TleRT, 58 4 69
6R4IIRYS! IR QA 6ING° F6LIF VR ALY |

FI20N135023

Fig 4
—

—— -

LAP =2 TO 10 x METAL THICKNESS

GAP = .05-.2mm
GAP AND LAP ALLOWANCES FOR SOLDERED LAP JOINT

LAP=2TO 10xT | -
GAP = 05 TO .13mm
LAP AND GAP ALLOWANCES FOR SOLDERED SUNK LAP JOINT

FI20N135024

IR 6AREA MIF 6Q1R2SI FER FReg JRITE f6Q
JQ° QEANG° 6FING 99 S¢ 651l AR K69 |

20K ffe GRlRg: B6eamd 6LIR2el gagee 986 99
g 949ER 69INeQ 9E¢ 62I9GIe §al IR *AQl AR
2194 | QUTRIA 2 FIN FF6R AR 6ANGAR TRUL
IR I 621RIYS| JYIFER 96 Tk aQA |

Qdl §IF° Gl 6ARG° IR AUYS TRG TRIRY IS
assembly 2I699RR JRIQ 99° IQIR ALY USLIR
QAUER TR F6Q |
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FINYC A6GPER ARG AR ATRIF 612 IR FAUARAIRL
|

- N9 QUYS FPRQ FgE QULLIR SIS KA | QAIQIF
I G514 EFIR 26T |

- ORe RUAUR, 99T 6291 A% | 98 TR 9YIER
QUIIRIA gRIgeq ARy @6 99° 0.05 Q 0.13

AMASR F1RIERQ CPIF| QUSLIR YD QFC |

Q¢ ARG AellRIS | (Dipping solution)

- 69IMEA TEE QSR MY 62N I/ U62AY
6191619 @RS | MIY AR ARIQES the QUL
AR AAGIA 2 Q 10 &l GAR 99 | AANF AR
68269, MY KA ISR AIFIG QIER RIS |

- QIduesgg@e § firm QUG AP 6891 KA |
62IRGA 962G, AINNCFE I9° AUIQIE QI A0RG!
dIR F15RYg 6URR! RIS 2ILER |

QEREGER: 9T DIOYR 691Y6R 2IVE AV 6261 |
. 9G9I ARISR SUSRIR Q4lIg |
. 9G9I ARISA QAILISYEG Q4lIg |

4glg 07l S99 6dNER A9E R 2gIne P9
RI6T26Q YA @RI IR FUSLIR FQUAI |

gl G2 6QIRS |
1 dIfieq AR-2ICLIR2AR AR /&S |
2 R-69ARNG § &6 TSI |

3 @R6R 959 RAIQIR LIN6ER A% 6RARG @9l
2ICTAE 6RNRG DTG QUSRS g 649 *QQ! |

A QUQFA gl I8 2°8 99° KRA SIQ 2edla fgél
d6919RGR 26T IR AARIFR AGS! GBEIR 6
Qe 96% |

6IME°6Q gl AILUIFE!I | (Safety precautions in soldering)

Q6L HNY: L I0YR 66186 IS AV 6269 |

. 2IQ16 / @eledlg ISINSI AR 6NE 6 Ol AISUSE] AFANE K9G |

6AING° QA9
AU |

128G 62RSN 69,5° 99° FFQ Wl 929! AR Yo
SN TG |

2 @R Q09 AR QUSTIR U6 FEl CARB° 2ARAF
JBC QERI6I6R AR QLG |

3 @9 6AMEA QULLIR AR U6 LG AN AUFER
cUIR Qg QI9El Iel FVIB 26T |

4 NG AN6R FIIQRSI ¥J2iG FITIR KRS AN 9]
O SIRG ULREA 6AING° REIG T8 |G |

e ol dIIIfel  Aemale

5 APl @99l AR 93g USTIR [RS! A6 Zos
Som g |

6 93¢ AQILR CAIQ RRRUCFER, IFER6R 16 16
AI&6R pour IR |

7 999 6 686958 A& pour IRg A1 |
8 999 2R ic §9 %gF TV 26S |

9 FCRIAS FF FABE AR AFIAER FIFIR IK° 69U
aeg |

Rg QIR 9L° edal | (Fluxes types and description)

QEREYGER: YT DIOYQ 65196R 2T AT 6R68 |
o g 99° LI Ga‘lﬁ'lﬁi QUi @ |
. EFQ IRIQ 99° 644G QN4 edel eq |

RF 6208 I PURR (ALR6R CARIAIRIL]) UALER
9 ound 5@ QILIR 68R° A6 ARIFE AUAATS QIdug
69aS! QIR 95° 6GMB° AN J6TIT FUAIY 9]°
YE0R 68R° Rldug 996 KRRl |

¢Faeea aldi: AgI0e 969 SaRIRG! 9e° AAAG!
99° AQUIRY 286aG 6aIRSl FITl 647 98 QU6 RIS
ARIRQI6a |

6419 RAUAIQRIES! IQ FIRIER FF g LY UG 689
QU6 ALY [6Q |

FRRl 48° ARUIFY ARV a9IdR cante AR digq
SARING! 99° ARG I9° ATl KRRl AR FFIER
A6PR 64¢ AR A [69 |

| 69, dIERN 99° com 2IRACR G QMg | |
G L6 ARG T8 169 QHIARR |

FGIPIQ A°AVE; 69L0I6Q F§ FAA ATER IR
ARG ARA6ER AR, VG 99° UGS 0 AF696R AR
AT QW8I }g | 58 2
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Fig 1 PASTE, POWDER,

OR LIQUID FORM

[ BLOW PIPE

FLUX
ADHERES
TO HOT ROD

\ HEAT AND DIP

FILLER ROD

BRUSH

FILLER
ROD

FLUX LIQUID
OR PASTE FORM

FLUX

| SPRINKLE - POUR

FI20N135031

METHOD OF APPLICATION

66897 1dl AT AR TIRG FAS! ATAER FF TR
me AR /g (G2 2)

Fig 2

DIPPING THE HOT ROD IN
THE TIN OF FLUX MAY RUIN
THE WHOLE CONTENTS

Co.

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

METHOD OF STORING FLUX

FI20N135032

Q6 9Q 2F-99IRNG 6% A 2IUSNE 81D F6QnG
6aR dIgg oWl dQlf @69, AYRIE 6JL6EA XF
UQLIQ KR LS | 68ME° ACILER 2 QUL RFIYLR
69MBEFILE 2F629eQ ATl F6Q FIF §9° IR Y
A1l QTN 9Q° Al @RI AQAT G4 | 6@R UG, K
RAQIQ | 6EME° AAlg 69Q1 6 FF ALTVI°E A
RS QBR |

@G ALY gL AAAINE: 69RG° @9l 91 651 624
d6Q R ARG AAAE 2R G | ARIKAES F
RFYLR AYVTR QUER AT | 684, FF ARG, 9T

Q0] QU6 AAACG 2L, 6669 TIAIGI AIG 9S° 66,
¢l YL 6LINUIER |

Rg ALFY¢ A S[lagar o0l Y6 GUAIRS:

- ARATAN 9Q° RATAT 26RNY- 69 U6
2l §1g e AE6R 9 IR 6RIAER 96| KRG |
65606967 2l AAG OY, QIRER Y9G Q percent
o gEEIe 92462 €1y 9YIR ATAE A, <168
AI2IFY 28Q! AIR G19¢ A& USLIR R YRTIQ SR
QY|

- 6460696 ARG FUIE AR aml@q; eld IRIDIR2IN
95° ¢ @R LE° d8C AR AEYEs RARE
62IRG2N, FIRge 99° LURELIERAR IEe Q
AFRIIG QUSLIA FAG | 6L 5.0 MR AIFER 400
IR ARG &g @ae ariedd 1.42) d4lg | 33ml
LRELIEFIRR 99Q Q 40 1A (40 L4IC €13) | 6RI0A1
SlAgIgIen ULEE RIS ARIRQES 10 €o FFFER
Qg AFYCEq Add Q6d ATAAE RS, QYS9
dA9Iq ACISAR QR AP 9Y QIR 279 | Y&
SR 962 &°619@q ¢l &6 iR I &R
SUIRNGI A5Q | Ja¢l dIfiER 9Ll Aela BF ATeQ
S 689 QTG 6%, F66Q Q9 6TINAER; TNEI
dIfieR NG 6 2°GIgea g8l @5% | I€ Sagl
QLR FRRI6R6R IR KRR 26T 64 AT I
AQQ 6910 AN I9° 99Q ARYAR IS AIRATAL
dIg6R QLRI Q5T |

- Quiegdae 2leRiag-aIfea 6lIRel d6a RIQIS
6916615° Gl €1g AQARE AU | 98¢ 6gl6alg
9I9q YaIBE SRUAN |

- QA 9e° JdaR- PRl AIGER ARG A6 96 KA |
6920169 944, FIRGa Fa AAFAQ 99T Q 2 9846
ACRNS PP ol AAAE6R AILIAY [ARUG AL
RAUAN, SI'I6Q Qg A 6ARS |

- 68a6mg /M- percent 0 JGEIC RIRTR 6% IS
TR TRl 9g, GI'd6 AR AIFER GAIR
QUG | < ly 9% QU6 AR AAFNER LIRELI6[AR
949G 99° GRA 98 G-69M° QARG QUL KA
699269 AIRGR 19Q Q 698" ARENER percent ©
dGee 98¢ 99 QU8 959Re 0.21 Percent gG48Ie
6415l RRAUAR2I |

- QIR QEl- AeFRAgEe I8 Sa 2IgE @Al Gla §4)
915l 92869 2AARG 62IRTER |

- dNEQ QIF° - R ALTA°Hg 60% AAILTG A
dIfi6R Q@IR AER6R 2AJARE FAUARAIRR, GI'd6R
QIR 94 91U | 208 JRET6R FIY ¢1€g to Q percent
gode dRFAR Y9Q 99469 to @ minutes QY
adig 9eIRGl Q5G, SI'U6R Rl AId 6UIRG! 9°

oI0 96 99! |
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GIR°6Q QY9EE SR 99° FFQ dFIQ | (Types of spelters and fluxes used in

brazing)

QERNYGER: YT DI0YR 66196Q AT AV 6269 |
. GIRGPEQ RUSEE SIS 98° N IFINQER Q6lIg |
. 9RI9Q QSR 98° ILIQ SRS /g Q4iig |

Ql@° 8e sold 6QIRG° ATe AR @ 9Ll 6dAMEG°
A6asl 996 9246IR1 98 69RaN | gy aldey 62a8
968 @09 PRA AIFIgIR QULLIR, QIGRYSR QULER 6IRTA
QA RGNS AL RN QAT RIS FIAAIGIER FIR
29, @g 6419 62919 2] 2°G9LeR CARS! SlUAIGl G6R
| 9E 9EQI6Q QULLE PR NG QPG 6816160 OB
RAULIRAIER | € 699 2I6RRY I9° QI 699 2I6RNRY
| 65U 65416Q A6ae IR denad 2R, ag dam
(SR 9Q° GR) 696METER 20% 5] ARG IS the RE
Igg 97 A9 IR SUSLE g9 | IReR 2I6AIRY ERAQ
4Q° QAU @2l ARQQ I8° Gl 9Q° GF) IS SRSl avg

d89da 600 Q 8500 C A4S 69 any 613 Ig] 96 @RS
JR QYD | 699168 I8 ARV TR 99° IR FBEIR
2R 94 6GARE | FIFYLH ARIAES sh €119 Q AFG!
UGN G YUK |

SR F9Ql U969, MERY AIF QA 9 FF AAARXE
A9l AR 94 SIgT SIS 2SR | YAG and IL°
ARIQES used QULLE RF 6LQR 6QIA I9° -G
Ig AR "69IRUG” | 97 AT6ERAR FIMASIET6R 9D IR
29Ifd @RI 99° QIFIER1N RIS 6FIN |

FIQ 99° 661M° A4 GEaR QST |

Sl. | €9IeQ ARIQE AUIG | L% e@F% Q€% eofrel USLIR
No.| 9919 | glaaigl |
1 | o%l+ @& | RIKE | 60 NIl 850°C eal 99 QU6
699 9919 | @0% 969Q I9°
P 962 |
2 | -do- Qe JIG | 80 20 Nil 600°C dem a9
6415 |
3 | -do- deew | 30 70 Nil 400°C den 99 9en! |
4 | el | 10 10 80% 350°C gl gl
6AINGQ | AR
9@ di
UL 99|

oyIg g1 el diRdgeea Q€l 9@ | (Silver brazing of copper pipes by gas)

QERYYER: YT DI0YR 66196Q IS AV 6Q69 |
. QdI 9Q §19g QUISHI ! |
. QdI §8°Q F9G 6AITYER Qg |

94l §4 (5 1)
e &9 Slalg! N ARG [

AKUIRY Q191 FIRU £131 LI 6IAGR: - TRVR 6ARNG®,
QIE 62INT° |

9LIQ SIAIGl 9L 600 ° C Q850 ° C 26T |

INEQ-QIR° PRA ALYLe 0l 99° Qdl 98¢ &,
AUISTAL 99° F6anNA 2F JGEe 98¢ 910¢ |

Q4 §V0QY 40 Q 60% FIIERA G 6LINAIGR |
gealeIgea
& Q9 QlA7IgI 964R T5d GRS AN AAYS |

QB 9 electrical 208 QEFVG QIS 9IS Q electrical
§a% 21°969 62151699 | (B8 2)

HIQY FARE 99° JGIRRE QIS99 | (RLI9)!

@f SIACIG), SR IR, S1g 99° A°g4 A9I6R4 2SR
A< 9% FldueR 2G|

R4Ie, o2, Jan, Jar, F6aR RN 98° F6an-Qdl
fgé6a deml 99 9e° /6 &g 94 64I9QIR |

69IR G, TR° 999, aer I9° Alder gRg FEresq
RSIRG Y SIAek | (B2 3)

ARSI MIG 99° ARFIA TR AITI6R 6F6QS |
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Fig 1

/ BRASS

SILVER BRAZING ROD]

SMALL SIZE
HEATING FLAME

JOINT PASTED
WITH FLAME

/COPPER

e

SILVER BRAZING METHOD

FI20N135041

9@° 20699969 221G AR FI9E 9Ll 699R 39 SIAAIS]
99° 9q Jonl 92 AISEUR K649 | 6DIFQIAA YT ANEER
a1 98° 9°gd 2Qa6a4 2R |

@1d €<'lg | (Blow lamp)

Fig 2 THIN COPPER WIRE

SILVER BRAZING JOINTS \X
THIN COPPER LUG

THIN COPPER SHEET

THIN BRASS
SHEET

SILVER BRAZING JOINT

FI20N135042

Fig 3

SILVER BRAZING
TOOL TIP

FI20N135043

QEFHYGE: 98 FI0YR 65196Q TS AV 668 |
. 65] NUIFA G161 @ feature YN Q4lIg |

. 65 AUIAQ A°FIGYEG TES g |

. 69 AUIAR QIdIg 2¢aI 2g |

69l AUIBER (B 1) F6aIdng 99-0ad U 6% sl
QIR S19 2AAN, ALUFIN SIFIRE 9| F6AUTE QI 9K
QIg 986 T8 996! AR 9K 6@9 FIRIFIER SIRAN 9e°
651606967 I8 2AGRIGIE F6EFe 621 96 §he 27
QQIGR K69 |

Fig 1

SUPPORT BRACKET
PUMP

PRIMING TROUGH HANDLE
FILLER CAP

PRESSURE
RELEASE VALVE

BLOW LAMP

—
>
z
~
FI20N135051

4o G96a 2SI 72l FeUTRR YK Qalel QS
AR 2@ 62IFIR2IN | AFRFER 2SI A& aell 6aImGe
39 9961 @RI AR UL Y |

651 RUILt 6238 I 6AI66RR FRF RS AIT! 6ARNG°
2R @A AKUIFY 2°6g 62ING° IR ARAITR JSUY AL
QU6 QYILC €9 | 5 1 69 RUISIR &R 2°8 6Q6IIN |

92l6a danea AT 9@ gIF 2R, F6qIde QASl AR
92I9 s1¥69 PRQ FUIE ASIAIRE | ON / OFF gRS
SRS 98° GRlig FagE 299l AR 98 6999 ART AR
AP 986 2°YS |

]l 919 ARSI AR FlRER6ee 0 Aa! AR afer
g g9 FAULRR | IB6IRT AT QYIS AR FeAUTF
QIYg F6a4 6991 IR AIRTIR 69F IE FNUAIRR |
24Q 21d° 96419 91699 QY69 JITC 62IRR 6926
5269 608IIRAS! TR FA¢ AR 6ANT° QLI ASNAN |

SIE6R Y9I F6RUTRG 619 6691 AR Agt 6AITNR TR |
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69J2Q 9EC 691699R 2414 RIN | (Portable hand forge with blower)

QERNYYER: 9T DI0YR 66196Q I8 AV 6269 |

. D14 RIN N ACREY QIg |

. 2414 QIR Q FAISILIN & feature YN ¢TI 2R |
. DIF RINER FUTLE RVGQ Q6lIg |

gUIg FIN: 99! 6AINE° 7F FI9¢ 23R! AR USLS g |
9gl €9 M 69K 98° 6916169 G2AR |

9gl ARIFES round CTINIRIA | U 6QIIE AN FYIE
69U YLl TG A°MY 6LIRS |

cUIBAIRASl  2ASFRAg QIR /A9 AR 9
6U6PIER6EQ 699 O AR T2 FAUANRS |

NG 6817 27 NI 986 TG 99° AT 96° QIR Figeen

Fig 1

HAND FORGE

FI20N135061

2196 6210 AAE IR 69969 YIS 6AITIRN2AN | (B8 1)
9 SRIRS CIR QUSLE ATR SIS char 2SFIR 2U6E |
IR 208 KI0Q 998 |
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g@; 994 99° @4Iee | (CG & M)
PSR (Fitter) - 49" I |

QYILIE 1.3.52-55 AIQ AL1Q ARG

Q6QQ 99° QARG | (Rivet and riveting)

QEREYGER: 9E FIOIR 651962 2ITE AV 6T61 |
. Q6QG 98° ARG "6 @4lIg |
. A6RFTR A CINFIND R |

- Q6QQ VG SUISHI !9 |

6aQ |

98 Q69 6228 I8 DI JIFe PIERAQ QILl 6915
869 €18 99° 2R 462 99 AMER 66 (MG GLlAN)
QLT 9Q Ig 9] 9% 6QSIAN |

AReq), 57, 99 g RIdY, AR 99° e JFER
ALY FUSLIR YL |

QARG |

gig 9§ SR RARUA IR ARG 622E ALG° |
9@ 6RER 2°4 |

@6 IR Q6QER 2°F (B8 1) |

Fig 1

RIVET

FI20N135211

1 g4
2 @9 @al d91a |
3 QG|

g8: G609 QUR-Z°dg "ge" qeaN | fRg [Idy
UGN 99LR G0 IRl GaAIR |

SIFQ G SR D6V C6R 2] A°IG IFA QU SR
2Ll | 92l 69IMIFIRQ ZIKRINAER |

MUG: YL 685 26R 29 2°Cg NG GLIAN | Igl &8
AIGIER 659R 6TIRR | I8l 9AG 69T TEER QG
AR 99° 6FIFFA RIGG TTQ FIAU & G
62121 | AIBA @ length &Y ¥ D. 98 Q6RG IR
69IRIRIR, @ length &Y 9° (&9 2IQE FINU FEIGSI |

Q699 4919 |

1 9Ig 629 A9 @Y 629 96QS, |
2 Qg 629 9698, |

3 Q0QIR 68 260,

A4 687 A6, |

RIS 627 A6QT, |

FRIRG 629 2699 |

SIm g8 6QS |

TR A 6T |

R 699 |

g 62¢ @9 8¢ 626 A6Q T, (58 2) |

O 00 N o v b

Fig 2 1.6D

SNAP OR CUP HEAD RIVET

FI20N135212

78 AP 9@ AF-98 .. 9T 6T JE4gee g6
AB4IR1 | 8l AIAFER FHG 69g6R I8l FER A6
QUQge 99|

QuIg 62¢ A6QS, (5¢ 3)

Fig 3

PAN HEAD RIVET

FI20N135213

A6EQ 4% QAR 2°8l AFBH 9° AF] 26T | IR 6RIF
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